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Abstract

Problem Statement: The educational recourses available for postgraduate
education are limited compared with the resources for undergraduate
education. An academic advisor is required for each graduate student. The
academic staff allocates an important portion of his/her time for graduate
studies of his/her students. Since the number of academic staff is limited,
the number of graduate students should be limited, too. While a large
number of students may attend an undergraduate course, this may not be
possible for some graduate courses, which are designed especially for small
student groups. Hence, the selection of postgraduate students is an
important problem. The postgraduate student selection problem can be
defined as selecting a subset of students from the applicants for a
postgraduate program. Naturally, this problem is a multi-criteria decision-
making problem since each applicant has several attributes and these
attributes should be considered simultaneously during the selection process.
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Purpose of Study: The purpose of this study is to compare the performance of
different multi criteria decision-making methods developed for ranking
alternatives for the postgraduate student selection problem. The best
method will also be used in the student selection process for the Defense
Sciences Institute of Turkish Military Academy.

Methods: This paper discusses three multi-criteria decision making methods
developed for ranking alternatives, namely Analytic Hierarchy Process
(AHP), Weighted Product (WP) and the Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS). A performance measure is defined
and the performance values of the methods are compared using real data
gathered from the graduates of Defense Sciences Institute of Turkish
Military Academy for illustration purposes.

Findings and Results: According to the findings, AHP is the best of the three
competitors. The ranking obtained by AHP is quite similar to the ranking of
students with respect to their cumulative grade point average (CGPA) after
their graduation from the program.

Conclusions and Recommendations: Considering graduate student selection
problem as a multicriteria decision-making problem is very important and
enables universities to enroll graduate students with important attributes
and a variety of strengths. This paper compares the performance of different
multicriteria decision-making methods on graduate student selection
problem using a single performance measure. A further study can be
making such a comparison with multiple performance measures.

Keywords: Multicriteria decision making, graduate student selection, AHP,
TOPSIS.

Multicriteria Decision Making Methods

Multicriteria decision-making (MCDM) has been widely used in ranking or
selecting one or more alternatives from a finite or infinite number of alternatives with
respect to multiple criteria or attributes. These criteria or attributes are usually
conflicting (Zeleny, 1982; Yoon & Hwang, 1995; Belton & Stewart, 2002). MCDM
methods assume the existence of single decision maker (DM) or a group of DMs that
is the owner of the problem. Among its broad range of real life applications, MCDM
methods are used for evaluating the performance of organizations in higher
education sectors in various decision contexts (e.g. Saaty & Ramarujam, 1983;
Blanchard, Pierce & Hood, 1989; Davey, Olson & Wallenius, 1994; Mustafa and Goh,
1996; Yeh, 2003, Bahurmoz, 2003). In these applications, MCDM provides a
systematic way for assisting the decision makers in making more informed decisions
about the comparative performance of the resources and operations.

In general, MCDA problems involve six components (Keeney & Raiffa, 1976):

e A goal or a set of goals that the decision maker wants to achieve,
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e  The decision maker or a group of decision makers involved in the decision-
making process, and their preferences with respect to the evaluation criteria,
e A set of evaluation criteria (objectives and/or physical attributes)

e The set of decision alternatives,

e The set of uncontrollable (independent) variables or states of nature (decision
environment)

e The set of outcomes or consequences associated with each alternative
attribute pair.

The Postgraduate Student Selection Problem Formulated as MCDM Problem

The MCDM problem involves a set of m alternatives (applicants) A; (i=1, 2,...,m).
These alternatives are rated by performance for a set of n selection criteria C;
(i=1,2,..,n). These form a decision matrix, where rows and columns indicate m
alternatives and # attributes respectively, given as

X Xp X1in
X X X

X = 21 22 2n
Xn1 Xm2 oo Xpn |

where X; are the performance ratings of alternative A; (i=1,2,...,m) with respect to
attribute C; (j=1,2,..,n).

The weight of a criterion represents its relative importance among all criteria. The
weights can be calculated by various methods that gather preference information
from DM. In this study we employ a pairwise comparison method, and it will be
discussed in detail in the next subsection.

The objective of the problem is to rank all the alternatives in terms of their overall
preference value, which is a function of the weights and the performance ratings. For
PSSP, we will discuss and compare the following three methods respectively:,
Analytic Hierarchy Process (AHP), Weighted Product (WP) and the Technique for
Order Preference by Similarity to Ideal Solution (TOPSIS). Tanrisgen and Iscan
(2009) study the academic achievement of undergraduate students.

Analytic Hierarchy Process (AHP)

The AHP is designed to solve complex multi-criteria decision problems.
Although it is not easy for a human to understand and solve such problems, AHP
enables the division of problems into smaller pieces so that the DM can make
judgments in a more reliable way. It facilitates the decision-making process by
organizing perceptions, feelings, judgments and experiences into a framework. The
AHP is implemented in the Expert Choice software and this software has been used
in a variety of decisions and projects in more than 20 countries (Saaty, 2001).
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Initially, AHP structures the problem as a hierarchy of levels. Once the hierarchy
has been constructed, the decision maker begins the comparison procedure to
determine the relative importance of the elements in each level. Comparison involves
eliciting judgments about the dominance of one element over another with respect to
each criterion.

The scale used for comparisons in AHP enables the DM to incorporate experience
and knowledge intuitively and indicate how many times an element dominates
another with respect to the criterion (Millet, 1997, p.1200). The DM can verbally
express his/her preference between each pair of elements as equally important,
moderately more important, strongly more important, very strongly more important,
and extremely more important. These descriptive preferences would then be
translated into numerical values 1, 3, 5, 7, and 9 respectively with 2, 4, 6, and 8 as
intermediate values for comparisons between two successive qualitative judgments.
Reciprocals of these values are used for the corresponding transposed judgments.
The comparison scale used by AHP is given in Table 1.

Finally, all the comparisons are synthesized to rank the alternatives. The output
of AHP is a prioritized ranking of the decision alternatives based on the overall
preferences expressed by the decision maker. Sensitivity analysis is used to
investigate the impact of changing the priorities of the criteria on the final outcome.

Table 1
The Fundamental Scale of AHP

Intensity  of

Definition Explanation
Importance
1 Equal Importance TWO 'activities contribute equally to the
objective
3 Moderate Importance ExPe}rience and judgment slightly favor one
activity over another
Experience and judgment strongly favor one
5 Strong Importance P! jucgm &Y
activity over another
An activity is favored very strongly over
7 Very strong Importance another; its dominance demonstrated in
practice
The evidence favoring one activity over
9 Extreme importance another is of the highest possible order of
affirmation
. Sometimes one needs to interpolate a
For compromise between the above N .
24,68 compromise judgment numerically because
values . .
there is no good word to describe.
If activity i has one of the above
Reciprocals nonzero numbers assigned to it when .
. Lo, . A reasonable assumption
of above compared with activity j, then j has the

reciprocal value when compared with i
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I
Weighted Product Method

The WP method uses the multiplication for connecting attribute ratings, each of
which is raised to the power of the corresponding attribute weight (Bridgman, 1922;
Starr, 1972). This multiplication process has the same effect as the normalization
process for handling different measurement units. The overall preference score of
each alternative (Si) is given by

S =[x i=12...m
j=1

n
where Z w; = 1. The weight w; is a positive power for benefit attributes and a
j=1
negative power for cost attributes. In this study, for easy comparison with other
methods, the relative overall preference value of each alternative (Vi) is given by

lj:!x“j i=12,...,m

V=
[T6)™
j=1

The greater the value (V;), the more preferred the alternative (A;).

X; =maxx; 0<V, <1

The Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)

TOPSIS is based on the concept that the most preferred alternative should not
only have the shortest distance from the positive ideal solution, but also have the
longest distance from the negative ideal solution (Hwang and Yoon, 1981; Zeleny,
1982). The TOPSIS (technique for order performance by similarity to idea solution)
was first developed by Hwang and Yoon (1981). According to this technique, the best
alternative would be the one that is nearest to the positive-ideal solution and farthest
from the negative ideal solution (Ertugrul & Karakasoglu, 2007). The positive-ideal
solution is a solution that maximizes the benefit criteria and minimizes the cost
criteria, whereas the negative ideal solution maximizes the cost criteria and
minimizes the benefit criteria (Wang & Elhag, 2006). In short, the positive-ideal
solution is composed of all best values attainable from the criteria, whereas the
negative ideal solution consists of all worst values attainable from the criteria (Wang
& Yang, 2007). There are many studies in the literature that uses TOPSIS for solving
of MCDM problems. (Chu, 2002, Lai, Liu & Hwang, 1994 and Shyur, 2006). This
concept has been widely used in various MCDM models for solving practical
decision problems (e.g. Parkan & Wu, 1999; Deng, Yeh & Willis, 2000; Yeh, Deng &
Chang, 2000). This is due to

e its simplicity and comprehensibility in concept,

e its computational efficiency,
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e its ability to measure the relative performance of the decision alternatives in
a simple mathematical form.

The procedure of TOPSIS can be expressed in a series of steps:

Step 1: Calculate the normalized decision matrix. The normalized value r; is
calculated as

i=12..m j=12..n

Step 2: Calculate the weighted normalized decision matrix. The weighted
normalized value v;; is calculated as

Vij =Wj -rij i=12,..m j =1,2,.,n

n
where w; is the weight of the ith criterion, and Z w i = 1,
i=

Step 3: Determine the positive ideal and negative ideal solution

A= (VN L V)=V v s maks(vy ) i=1.2,0,m
A =(V7 Vs V)= v =mingyy ) i=12,,m

Step 4: Calculate the separation measures, using the n-dimensional Euclidean
distance. The separation of each alternative from the ideal solution is given as

Step 5: Calculate the relative closeness to the ideal solution. The relative closeness
of the alternative A; with respect to A* is defined as

RC —_ 5 i=12,.,m
'S +S)!

Since S; >0 and Sr >0 then, clearly, RCi e [0,1].
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Step 6: Rank the preference order. For ranking alternatives using this index, we
can rank alternatives in decreasing order.

The basic principle of the TOPSIS method is that the chosen alternative should
have the “shortest distance” from the positive ideal solution and the “longest
distance” from the negative ideal solution. The TOPSIS method introduces two
“reference”” points, but it does not consider the relative importance of the distances
from these reference points.

Differences between MCDM Methods

The main differences between the three methods discussed above lie in the
normalization process for comparing all performance ratings on a common scale, and
the aggregation of the normalized decision matrix and weighting vector for obtaining
an overall preference value for each alternative. Due to these structural differences,
the ranking outcome produced by the three methods may be very different. In fact,
the empirical study presented in this paper shows that the rankings are so different
that the relative effectiveness of the methods used needs to be examined.

The Empirical Study

A group of academic staff is selected among the experienced members of the
institute. This group of decision makers was consulted in order to determine the
selection criteria and weights of these criteria. Figure 1 shows the hierarchical
representation of selection criteria obtained by group decision.

Pairwise comparison was used to weight the determined selection criteria. The
Expert Choice application was used for this process. Each person joining group
decision makes his/her pairwise comparison independently, and the weights of
criteria are determined by combining pairwise values. The weights of the main
criteria are given in Table 2.

Table 2

The weights of the main criteria
Main Criteria Weight
APPEE Grade 0.378
English Exam Grade 0.216
Interview Grade 0.173
Graduation Degree 0.111
Graduation School 0.071
Duration Since Graduation 0.051

According to Postgraduate Education Regulations, in student selection the
APPEE grade weight must be at least 50% of the total weight. Therefore, we cannot
employ the current weights as computed by the software. We cannot add such a
constraint to the software. Hence ,a reasonable approach is to set the weight of the
first criterion as 0.5, remove it (and all pairwise comparisons done with this criterion)
and use the software with the remaining five criteria. Note that the sum of these
criteria should be normalized to 0.5, not to 1.0. However, this approach results with a
loss of comparison information, which is an important disadvantage.
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There are many approaches to calculating the weights from a set of pairwise
comparisons. Chandran, Golden and Wasil (2005) discuss and compare these
approaches. Some of these approaches use linear programming problems (Bryson,
1995, p.645). Expert Choice software, on the other hand, calculates the weights using
the Eigen value approach. To the best of our knowledge, there is only one method
that has the ability to handle the constraint imposed by the Postgraduate Education
Regulations, Ozpeynirci et al. (2009). Their approach is based on goal programming
and it is possible to add a constraint that APPEE grade weighting must be at least 0.5.

The mathematical model of Ozpeynirci et al. (2009) is as follows:

Notation
Parameters

j k : criterion indices, k=1,...,n

& j = The relative importance of criterion j with respect to criterion k. (where
a0 =1)

Decision variables

wj = The weight of criterion j.

d j_k = Negative deviation in the comparison of criteria j and k.

d ;rk = Positive deviation in the comparison of criteria j and k.

Mathematical model

Min D > di + > > d;, (1)
J

j=1 k=1 j=1 k=1
St.
W, =a W, +d; —d; foralljandk 2)
n
2w, = o
j=1
w, >0.5

(4)

The objective function (1) minimizes the total amount of positive and negative
deviation. All pairwise comparisons are introduced and the deviations are calculated
in constraint set (2). Weights are normalized in (3). It is stated that the weight of the
first criterion should be at least 0.5 in (4). Using the above mathematical model, the
weights of the main criteria are computed. The resulting weights are given in Table 3.
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Student Selection

English Exam l?uration
APPEE Grade Grade since
Graduation

Interview Graduation Graduated
Grade Degree School

General Appearance, Manner and Behavior

Comprehension and Commentary

General and Occupational Knowledge Level

Scientific Sufficiency

Expectation from Postgraduate Education

Reference Letter

Academic Level

Desire for Academic Development

Independent Working Capability

Oral Statement Capability

Written Statement Capability

Team Work Capability

Figure 1. Hierarchical Representation of Selection Criteria
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Table 3
The Weights Computed By The Mathematical Model

Main Criteria Weight
APPEE Grade 0.500
English Exam Grade 0.176
Interview Grade 0.145
Graduation Degree 0.089
Graduation School 0.053
Duration Since Graduation 0.037

Since there are no additional constraints imposed for the subcriteria, we use the
Expert Choice for the calculation of the remaining weights. The weights for the
subcriteria of interview and reference letter are given in Tables 4 and 5, respectively.

Table 4

The Weights of The Subcriteria of Interview

Subcriteria Weight
General Appearance, Manner and Behavior Grade 0.181
Comprehension and Commentary Grade 0.246
General and Occupational Knowledge Level Grade 0.097
Scientific Sufficiency Grade 0.277
Expectation from Postgraduate Education Grade 0.120

Reference Letter Grade 0.079
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Table 5

The Weights of The Subcriteria of Reference Letter

Subcriteria Weight
Academic Knowledge Level Grade 0.182
Desire for Academic Development 0.132
Independent Working Capability Grade 0.149
Oral Statement Capability Grade 0 0.198
Written Statement Capability Grade 0.162
Team Work Capability Grade 0.177

Duration after graduation was described as the decreasing linear function
( f (X) =1-0.033X). It is assumed that knowledge would be forgotten completely

30 years after graduation. 7 alternatives (6 universities that were found to be notable
by group decision, and remainders were collected as others) were constituted from
graduation school criteria’s alternatives to digitize. Numerical values were obtained
by pairwise comparison of these alternatives. The quintet scale is used to evaluate the
reference criteria’s subcriteria. Pairwise comparison is used to digitize this scale too.

In the empirical study, the scores calculated by each method and the CGPA of
students who were enrolled in 2004, 2005 and 2006 are computed and ranked. The
results are given in Table 6. The total deviation of scores calculated by each method
from CGPA of 31 students who were enrolled at these years was computed as
follows;

Step 1: “0-1 normalization” is applied to students’ scores calculated by each method
and the CGPA due to scale differences

Step 2: The distances between normalized scores calculated by each method and the
normalized CGPA were computed and squared.

Step 3: Total deviation was computed for each method by adding the squared
distance.
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Table 6

Deviations Between Student Scores Calculated by Each Method and The CGPA
Student AHP TOPSIS WP
S1 0.007 0.164 0.088
S2 0.004 0.014 0.074
S3 0.257 0.002 0.078
54 0.000 0.225 0.089
S5 0.030 0.044 0.003
S6 0.585 0.037 0.134
57 0.026 0.720 0.407
S8 0.073 0.000 0.001
S9 0.008 0.212 0.119
510 0.002 0.427 0.191
S11 0.000 0.032 0.107
512 0.167 0.003 0.062
513 0.010 0.295 0.180
S14 0.010 0.338 0.130
515 0.077 0.795 0.483
S16 0.011 0.448 0.165
517 0.017 0.443 0.160
518 0.782 0.782 0.782
519 0.144 0.240 0.165
520 0.079 0.096 0.058
521 0.189 0.266 0.328
522 0.007 0.002 0.002
523 0.000 0.008 0.004
524 0.027 0.004 0.015
525 0.003 0.000 0.008
526 0.122 0.175 0.134
527 0.519 0.650 0.567
528 0.491 0.588 0.505
529 0.269 0.366 0.279
530 0.921 0.697 0.906
531 0.469 0.469 0.469
Total Deviation 5.307 8.540 6.693

Note: S; represents students who were approved in 2004, 2005 and 2006

The total deviations for WP, TOPSIS and AHP were 6.693, 8.540 and 5.307,
respectively. AHP method obtained the least deviation. Therefore candidates” scores
obtained by AHP are closer to students” CGPA than other methods.

Conclusion

Student selection for postgraduate education requires the multicriteria assessment of
the candidates. MCDM has shown advantages in ranking the performance of a set of
decision alternatives with respect to multiple criteria in various decision contexts. In
this study, the postgraduate student selection problem is described as a MCDM
problem. Three MCDM methods were implemented: Weighted Product, AHP and
TOPSIS. The total deviation between students” CGPA and the scores calculated by
each method was computed to determine the most appropriate method. AHP
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method was found to be the most appropriate method as it obtained the least total
deviation. TOPSIS, which requires several computations, performed worst.

In the upcoming academic years, the Defense Sciences Institute is considering
utilizing AHP for post graduate student selection. The first reason is, for sure, the
empirical evidence shown in this paper. The second reason is that AHP is a simple,
easy to implement, and easy to express technique.

The performance of the selected technique is tested with the data of the past three
years. However, the performance of these techniques should be monitored over the
years and should be replaced by better performing processes if necessary. Further
research can compare some other multicriteria decision-making techniques for this
problem as well. In the comparison of the techniques, several student inputs and
only one student output, CGPA, is used. An enhanced comparison can be done by
defining some other academic outputs of the students and performing a multiple
input- multiple output analysis.
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Cok Kriterli Karar Verme Metotlarinin Lisansiistii Ogrenci Secme
Problemi i¢in Karsilastirmali Analizi

(Ozet)

Lisanstistii 6grenim icin mevcut kaynaklar, lisans i¢in olanlarla karsilastirildiginda
oldukca sinirhidir. Her lisanstistii 6grenci igin bir akademik danmismak gerekmektedir.
Akademik personel zamanmmn o6nemli bir bolimiinti 6grencilerinin lisansiistii
calismalari icin ayirir. Akademik personel sayil sinurli oldugu igin, lisanstistii 6grenci
sayis1 da sinirli olmalidir. Ayrica bir lisans dersine bir¢ok 6grenci katilabilir, bu, bazi
lisansiistti derslerde, ozellikle kiiciik dgrenci gruplari icin tasarlanmis olanlarda,
miimkiin olmayabilir. Bu sebeple, lisansiistii Ogrencilerin se¢imi 6nemli bir
problemdir. Lisanstistii 6grenci secimi problemi bir lisanstistii programa basvuran
adaylar arasindan bir 6grenci alt kiimesi segmek olarak tanimlanabilir. Dogal olarak,
bu problem bir ¢ok kriterli karar verme problemdir, ¢iinkii her adayin bir¢ok czelligi
vardir ve karar siirecinde bu 6zellikler ayni1 anda goz 6niine alinmalidar.

Aragtirmamn Amaci: Bu ¢alismanin amaci alternatifleri siralamak igin gelistirilmis
farkli ¢ok kriterli karar verme metotlarinin performanslarin lisanstistii 6grenci segme
probleminde karsilastirmaktir. Ayrica, en iyi yontem Kara Harp Okulu Savunma
Bilimleri Enstitiisii'niin 6grenci secimi stirecinde kullanilacaktir.

Arastirmanin Yontemi: Calismada alternatifleri siralamak igin gelistirilmis olan ti¢ ok
kriterli karar verme metodu, Analitik Hiyerarsi Stireci (AHP), Agirlikgi Carpim (WP)
ve Ideal Coziime Benzerlige Gore Siralama Yoéntemi (TOPSIS) tartisilmustir. Bir
performans olgtitti gelistirilmis ve metotlar1 performans degerleri Kara Harp Okulu
Savunma Bilimleri Enstitiisti'nden elde edilen gercek hayat verilerini érnek vermek
amaciyla kullanarak karsilastiriimistir.

Arastirmanmn Bulgulari: Bulgulara gore, AHP diger iki rakibi ile karsilastirildiginda
daha iyidir. AHP ile elde edilen siralama 6grencilerin programdan mezun olduklar:
agirlikla genel not ortalamalariyla yapilan siralamayla oldukga benzerdir.

Aragtirmanmn Sonuglart ve Onerileri : Lisansiistii 6grenci segme problemini gok kriterli
karar verme problemi olarak gormek ¢ok dnemlidir ve bu ¢ok farkli giiclii yonleri
olan lisansiisti 6grencilerin programa kabul edilmesi saglar. Bu makale farkli ¢ok
kriterli karar verme metotlarinin lisansiistii 6grenci se¢me problemindeki
performansi tek bir performans olgiitii kullanilarak karsilastirilmistir. fleriki bir
calisma benzer bir karsilastirmay: birden fazla performans olgtitti kullanarak yapmak
olabilir.

Anahtar Sozciikler: Cok kriterli karar verme, lisanstistii 6grenci se¢imi, AHP, TOPSIS.
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Abstract
Problem Statement: Teacher burnout could be a problem with potentially
serious consequences for the teaching careers of the teachers concerned as
well as for the learning outcomes of their students. The symptoms of
burnout would be reduced in environments in which teachers experience
professional growth, self-efficacy, and perceived success in their career
progression. In recent years, an increasing number of burnout researchers
have been utilising the self-efficacy theory in their studies. Accordingly,
intervention efforts should centre on providing opportunities for
individual development, perhaps through the enhancement of efficacy
beliefs.
Purpose of the study: This study assessed the demographics, three
components of burnout (emotional exhaustion, depersonalization, and
personal accomplishment), and teacher self-efficacy.
Methods: The participants were 179 primary and 622 subject teachers in
Izmir, Turkey. An anonymous self-report questionnaire which is
comprised of two scales (the adapted Turkish version of the Teachers’
Sense of Efficacy Scale and Maslach Burnout Inventory), and demographic
background information served as the research tools in this study. Data
processing was carried out using SPSS-13.0 and LISREL software, and
factor analysis, reliability test, frequency check, correlation coefficient,
analysis of variance (ANOVA), multivariate analyses of variance
(MANOVA) and multiple regressions were used while analysing the data.
Findings: Results showed that the combined measures of burnout were
significantly related to teaching experience, type of school (public or
private), and class size. Additionally, the perceived sense of self-efficacy
was inversely correlated with perceived burnout: the lower the sense of
self-efficacy, the higher the perceived burnout. The three efficacy beliefs
were also the significant predictors of personal accomplishment. Efficacy
for student engagement was the only variable that contributed statistically
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significantly to emotional exhaustion. The salience of efficacy for student
engagement was noted as the sole major contributor in predicting all three
burnout components.

Conclusions: The findings generally supported the current research on the
roles of teacher background variables and self-efficacy in burnout. It may
also have practical implications for preparing teachers to avoid or reduce
burnout.

Keywords: Self-efficacy, teacher self-efficacy, burnout, teacher burnout,
demographics

Bandura's theory of perceived self-efficacy (1997) is a usable conceptual
framework for studying the impact of emotionally charged relationships on burnout
(Leiter, 1992; Cherniss, 1993). Perceived self-efficacy refers to the person’s belief in
his or her ability to organise and execute the courses of action required to achieve
goals (Bandura, 1997). When applied to the field of education, teacher self-efficacy
refers to teachers’ beliefs in their ability to affect student outcomes. In a review of
research on teacher self-efficacy, Ross (1995) concluded that teachers who believe
that they are professionally effective set more challenging goals for themselves and
their students, take more responsibility for student outcomes, and persist when faced
with obstacles to learning.

An increasing number of researchers draw on self-efficacy theory in their
research on burnout. Leiter (1992, p.43) stated that burnout is “a crisis in self-
efficacy”, and Cherniss (1993, p.234) wrote about “the role of professional self-
efficacy in the etiology and amelioration of burnout”. Many other studies
demonstrate that doubts about self-efficacy can in themselves trigger the burnout
process. Chwalisz, Altmaier and Russell (1992) have found that teachers who score
low in self-efficacy reported a higher degree of burnout than their counterparts who
score high in self-efficacy, while Greenglass and Burke (1988) have concluded that
doubts about self-efficacy contributed significantly to the development of burnout
among male teachers.

Despite the voluminous body of research on teacher burnout and self efficacy in
Western countries, there is a scarcity of research work on these concepts in Turkey.
The present cross-sectional study seeks to investigate the association between
burnout, self-efficacy and demographic variables in primary and secondary school
teachers from Turkey, and investigates the relative contribution of these variables on
the three dimensions of burnout - emotional exhaustion, depersonalization and
reduced personal accomplishment.

Teacher Self-efficacy

Teacher self-efficacy has been defined as “teachers' belief or conviction that they
can influence how well students learn, even those who may be difficult or
unmotivated” (Guskey & Passaro, 1994, p.4). Thus, in general, teachers’ self-efficacy
beliefs appear to affect the effort teachers invest in teaching, their level of aspiration,
and the goals they set. Teachers with a strong sense of efficacy tend to exhibit greater
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levels of planning, organisation, and enthusiasm (Allinder, 1994). Teachers with
higher efficacy judgments tend to be more open to new ideas, more willing to
experiment with new methods to better meet the needs of their students (Cousins &
Walker, 2000). Efficacy beliefs influence teachers” persistence when things do not go
smoothly and their resilience in the face of setbacks (Gibson & Dembo, 1984). A
greater sense of efficacy enables teachers to be less critical of students who make
errors (Ashton & Webb, 1986), to work longer with a student who is struggling
(Gibson & Dembo, 1984), and makes the teachers more likely to stay in teaching
(Glickman & Tamashiro, 1982). Despite the extensive study on teacher self-efficacy in
Western countries, a limited number of attempts have been made to examine this
important construct in non-Western contexts (e.g., Chan, 2007). Similarly, in recent
years the number of studies related to teacher self-efficacy has increased in Turkey,
as well (Senemoglu, Yagci, Demirel & Ustijndag, 2006; Ekici, 2006; Demir, 2008; Kan,
2009; Akbas, 2010).

Teacher Burnout

Maslach and Jackson (1981) described burnout as a psychological syndrome of
emotional exhaustion, depersonalization, and reduced personal accomplishment that
can occur among individuals who work with other people. Emotional exhaustion
refers to feelings of being emotionally overextended and depletion of one’s emotional
resources. Depersonalization refers to a negative, callous, and detached attitude
towards the people that one works with, i.e., patients, clients, or pupils. Reduced
personal accomplishment, on the other hand, is a person’s negative self-evaluation in
relation to his or her job performance (Schaufeli et al., 1993).

Many studies have shown that teacher burnout has serious consequences for
teachers, students, schools and the entire society. For instance, Cherniss (1993)
reported that teacher burnout leads to a significant decrease in the quality of
teaching, long absenteeism, and early withdrawal from the profession. Teachers who
become burned out may be less sympathetic toward students, have lower tolerance
for frustration in the classroom, plan for their classes less often or less carefully,
frequently feel emotionally and physically exhausted, anxious, irritable, and
depressed, and, in general, be less committed to their work (Farber, 1984).

In earlier studies on teacher burnout, a great deal of attention has been paid to the
influence of personal characteristics such as gender, age, the length of teaching
experience, and the post held in the school (Hodge et al., 1994; Laughlin, 1984).
Anderson and Iwanicki (1984) have found that male teachers score significantly
higher in emotional exhaustion, depersonalization and personal accomplishment, yet
Zhao and Bi (2003) have claimed that no significant difference exists between
genders. Besides gender, age is also a salient differentiating variable for emotional
exhaustion (Byrne, 1994). Marital status, age, students’ ability, subjects taught, and
grade level of students have also been identified as factors which relate to teacher
burnout in previous studies (e.g., Anderson & Iwanicki, 1984; Hodge et al., 1994). Mo
(1991) has found that the burnout phenomenon was quite evident among secondary
school teachers in Hong Kong. There are some studies that were conducted about
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teacher burnout in Turkey as well. For instance, while Peker (2002) states that the
level of teacher burnout varies significantly according to educational background,
gender, and class grade, Kirilmaz, Celen and Sarp (2003) claim that gender, age,
educational background, teaching experience, and class size do not affect teacher
burnout except for job satisfaction and reason for selecting the teaching profession.

Teacher Self-efficacy and Burnout

In recent years, an increasing number of burnout researchers have been utilising
the self-efficacy theory in their studies (e.g., Friedman, 2003; Chan, 2007).
Professional self-efficacy was found to be positively associated with personal
accomplishment, and negatively with depersonalization and emotional exhaustion,
and individuals with lower levels of generalised self-efficacy have shown greater
emotional exhaustion, while those with low professional self-efficacy displayed
greater cynicism and less organisational commitment. Brouwers and Tomic (2000)
found that self-efficacy beliefs regarding classroom management are closely related
to levels of teacher burnout, in the sense that teacher self-efficacy has a longitudinal
effect on depersonalization, and a synchronous effect on personal accomplishment.
Evers, Brouwers and Tomic (2002) have found that self-efficacy beliefs are adversely
affected by feelings of depersonalization and emotional exhaustion, and
constructively by personal accomplishment.

Likewise, Chwalisz, Altmaier and Russell (1992) have found that perceived
occupational inefficacy is an important cause of burnout. While teachers with high
perceived efficacy direct their efforts to solving problems when faced with academic
stressors, teachers who doubt their efficacy instead turn their efforts inwards to
relieve their emotional distress. Therefore, a crisis in professional efficacy can be an
essential contributing factor in burnout, and thus, burnout may be considered a
breakdown in the occupational domain of a person’s sense of his or her own efficacy
(Leiter, 1992). Teachers with a low sense of efficacy are also found to be the ones
most likely to drop out of the teaching profession (Glickman & Tamashiro, 1982), and
results reveal that teachers with high levels of self-efficacy and more resources suffer
less stress and burnout than teachers with low self-efficacy and fewer resources, and
vice versa (Chan, 2002; Betoret, 2006), which suggests that when teachers have a
positive perception of their self-efficacy and when resources are accessible, teacher
burnout is mitigated.

As it is seen, a variety of research has been conducted on the relationship
between teacher self-efficacy and burnout, yet, the role of self-efficacy for burnout is
difficult to catch, as reduced personal accomplishment (i.e., self-efficacy) is part of
the burnout definition. On the other hand, changes in self-efficacy might be
foretokens of burnout development. Hence, it is sensible to think that more research
needs to be done on the question of whether self-efficacy has a role as a mediator or
moderator in a stress-burnout relationship.

In recent years, the Turkish educational system has become the target of
widespread scrutiny and criticism, propelling incessant waves of education reform.
Having to implement these reform measures, teachers are pressed to do more work
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with no additional or even fewer resources, while receiving fewer rewards and less
recognition for their efforts. It is therefore no surprise that teacher burnout in Turkey
has become a popular topic for research studies (e.g., Sar1, 2004; Deryakulu, 2005).
Furthermore, the implementation of new Turkish primary school curriculum reform
threatens the teacher self-efficacy in several ways. For example, the reform asks that
teachers (a) implement unfamiliar instructional strategies, (b) draw on alternative
assessment knowledge they may not have, and (c) use new instructional materials
(Gozitok, Akgin & Karacaoglu, 2005; Bukova-Giizel & Alkan, 2005). Teacher
burnout could be a problem with potentially serious consequences for the teaching
careers of the teachers concerned as well as for the learning outcomes of their
students. Thus, the considerable implications for teachers’ well-being, and their
performance relative to students and colleagues, cannot be overlooked. In this
connection, Kelchtermans and Strittmatter (1999), for example, have suggested that
the symptoms of burnout would be reduced in environments in which teachers
experience professional growth, self-efficacy, and perceived success in their career
progression. Accordingly, intervention efforts should centre on providing
opportunities for individual development, perhaps through the enhancement of
efficacy beliefs.

This is the first study examining the relationship between demographic variables,
self-efficacy and burnout in a sample of in-service teachers in Turkey. Specifically,
three questions have been raised in an attempt to find out the self-efficacy and
burnout situation among teachers: (1) Is there a relationship between teachers’
demographic variables (e.g., gender, teaching experience, class size, weekly course
load, etc.) and burnout? (2) Is there a relationship between teachers’ self-efficacy and
burnout? (3) What is the best predictor among the self-efficacy factors for each of the
burnout components? By answering these questions, this study can expand our
understanding of the teacher self-efficacy and burnout relationship beyond Western
contexts by providing information about Turkish teachers and can make
considerable contributions to teacher education in Turkey. In addition, since it seeks
to uncover the relations with demographic variables, this study can help identify
those who are at higher risk and devise appropriate means to help them cope better
with the situation. Furthermore, because of the limited amount of research on teacher
self-efficacy and burnout in Turkey, this study attempts to fulfil this gap by
extending teacher burnout studies by investigating its relationship with self-efficacy.

Method
Sample

There are 1145 (primary and secondary) schools and a total of 26623 teachers in
Izmir, Turkey. 30 primary and secondary school teachers were invited to participate in
this study, and were randomly selected according to the type of school where they
worked (i.e., eight private schools and 22 public schools). During its execution, 897 out
of the 1000 total questionnaire printouts were returned, which stood for a 98% response
rate, and 96 were identified with organised or missing answers. Thus, after the
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elimination of defective responses, 801 teachers constituted the sample of this study. Of
the participants, 250 were male (31.5%), 551 (68.5%) were female, and 179 were primary
teachers while 622 were subject teachers. The mean number of years of teaching
experience, which ranged from 1 to 39, was 18.14 (SD = 8.86), and the mean number of
weekly course load (as hours) was 23.18 (SD = 5.71). More than three quarters of the
participants had finished professional training programs (77.91%). The mean number
of class size of the schools was 29.41 (SD = 9.41). Regarding the demographic
characteristics, this teacher sample was heterogeneous in nature, and was similar to the
teacher population of recent years (Turkish National Education Department, 2008).

Instrumentation

An anonymous self-report questionnaire, which was comprised of two scales,
and demographic background information served as the research tools in this study.
Background information was requested on gender, years of teaching experience, type
of school, class grade, class size, weekly course load, level of education, and
academic degree.

Turkish Teachers’ Sense of Efficacy Scale (TTSES). The original TSES was
developed by Tschannen-Moran and Woolfolk Hoy (2001), which was based on the
scale of Bandura (2001). The TSES contains 24 items comprising three subscales (each
of eight items): Efficacy for student engagement, efficacy for instructional strategies, and
efficacy for classroom management. The adapted Turkish version of the TSES was
developed by Capa, Cakiroglu and Sarikaya (2005), by using a 9-point scale ranging
from 1-nothing, 3-very little, 5-some influence, 7-quite a bit, and 9-a great deal.
However, Capa, Cakiroglu and Sarikaya (2005) conducted the confirmatory factor
analysis (CFA) on the preservice teachers; then CFA was employed to model a three
factor solution using LISREL Version 8.70 (Joreskog & Sorbom, 1993) for the 801
teachers in this study (see Path Diagram I in Appendix 1). Goodness of fit indexes (x2
=775.74, NNFI = 0.98, AGFI= 0.90, GFI =0.93, RMSEA=0.05) higher than 0.90 indicate
a good fit and the RMSEA = .05 indicates a moderate fit of the model (Schumacher &
Lomax, 2004; Joreskog & Sérbom, 1993). Reliability estimates for subscale scores were
a = 0.87 for student engagement; a = 0.78 for instructional strategies; a = 0.89 for
classroom management; and a = 0.93 for the whole scale score.

Teacher Burnout Scale. An adaptation of the Maslach Burnout Inventory (MBI)
(Maslach & Jackson, 1981) contains 22 items comprising three subscales: emotional
exhaustion, personal accomplishment, and depersonalization, and a Turkish adaptation
of it has been developed by Ergin (1992). High scores on the emotional exhaustion scales
and depersonalization, and low scores on the personal accomplishment scale indicate
burnout. Since the adapted Turkish version of the MBI has not been examined by factor
analysis, CFA was employed (see Path Diagram 2 in Appendix 2) to model a three factor
solution using LISREL Version 8.12a (Jéreskog & Sérbom, 1993). Thus, CFA based on
burnout data for 801 teachers was conducted in order to model a three factor solution as
suggested by Ergin (1992). According to findings, it can be said that goodness of fit
indexes (x2 =687.25, NNFI = 0.96, AGFI= 0.91, GFI =0.93, RMSEA=0.05) higher than 0.90
indicate a good fit and the RMSEA of about .05 indicates a moderate fit of the model
(Schumacher & Lomax, 2004; Joreskog & Sorbom, 1993). Reliability estimates for subscale
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scores were a =0.84 for emotional exhaustion; a =0.82 for personal accomplishment; a
=0.70 for depersonalization; and a =0.87 for the whole score.

Procedure

The present study was conducted during the spring semester of the 2006-2007
academic year. Participants were asked to voluntarily fill out scales, and each subject
was given the scales by the researcher and her volunteer graduate students directly,
together with a set of specific instructions describing the study, including directions
for completing the scales and returning them to the researcher. The subjects were
assured of their anonymity and confidentiality concerning their responses. Following
their completion, the researcher collected the scales and checked that all responses
were properly scored.

Statistical Analyses

Data processing was carried out using SPSS-13.0 and LISREL software, and factor
analysis, reliability test, frequency check, correlation coefficient, analysis of variance
(ANOVA), multivariate analyses of variance (MANOVA) and multiple regressions
were used while analysing the data.

Results
Teacher Burnout and Demographic Variables

The effects of demographic variables, including the participant’s gender, type of
school, teaching class grade, teaching experience, class size, weekly course load, and
educational background were examined in order to study their relationship with
teacher burnout in Turkey by using multivariate analysis of variance, and they were
regarded as independent variables while the three burnout components were
regarded as dependent variables. With the use of Wilk’s criterion, the combined
measures of burnout were seen to be significantly related to type of the school [A =
0.971, F(3,781) = 7.822, p<0. 001], class grade [A = 0.988, F(3,781) = 3.287, p<0.001] and
teaching experience [A = 0.962, F(18,2349) = 1.670, p<0.05]. However, they were not
significantly related to gender [A = 0.991, F(3,78) = 2.457, p>0.05], class size [A =
0.997, F(6,1564) = 0.345, p>0.05], weekly course load [A = 0.995, F(6,1564) = 0.708,
p>0.05] , and educational background [A = 0.978, F(12,2349) = 1.469, p>0.05]. Further
analyses based on a univariate F-test were then carried out, such as the Tukey test,
which was conducted to examine group differences for those independent variables
with two or more levels. The results are shown in Table 1.

As can be seen in Table 1, type of school, class size and teaching experience
differences were found in all three burnout components. Public school teachers were
significantly more burned-out in all three components than their peers at private
schools, and the grades 1-5 teachers tended to show greater emotional exhaustion
and personal accomplishment than their grades 6-11 colleagues. Also, with respect to
teachers” educational background, teachers who held B.A degrees scored higher in
emotional exhaustion than other teachers. Besides, no significant difference was
found in all three burnout components among teachers’” gender and weekly course
load.
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Table 1
ANOVA of the MBI Subscales by the Demographic Variables of Turkish Teachers
Variables Emotional exhaustion Depersonalization Personal accomplishment
N M SD F M SD F M SD F
Gender
Female 551 9.73 5.70 3.75 2.50 248 3.57 7.56 4.06 22
Male 250  10.60 6.09 2.88 2.93 7.42 3.93
Type of the school
Private 250 785 530  5247***  1.90 2.16 27.87%** 6.07 3.66  50.00%**
State 551 1098 581 2.95 2.76 8.17 4.00
Class grade
Grades1- 5 179 877 549  1045** 2.39 2.63 1.84 6.83 4.56 6.74%
Grades 6 - 11 622 1036  5.89 2.69 2.63 7.72 3.82
Teaching
experience
1-5 years 116 8.87 6.62 3.13** 2.84 2.84 2.44* 7.20 2.95 5.49%+*
6-10 138 1023  5.46 2.90 2.67 7.84 3.70
11-15 172 10.68  5.97 2.70 2.56 7.89 3.64
16-20 126 1115 554 2.81 2.59 8.59 4.82
21-25 99 1010 588 2.45 2.86 7.29 3.95
26-30 92 9.22 5.34 2.40 2.55 6.90 4.30
31 and more 58 8.29 5.29 151 1.85 5.32 4.45
Class size
1- 20 students 182 831 502  10.66***  2.03 222 6.20%* 6.62 4.00 6.27**
21-35 443 1035  6.08 2.76 2.70 7.70 3.93
36 and more 176 1088  5.67 2.89 2.78 7.99 413
Weekly course
load
1- 20 lessons 226 1011 613 1.39 2.69 2.70 .99 7.67 3.89 1.50
21-29 433  9.73 5.73 2,51 2,51 7.30 3.84
30 and more 142 1066  5.68 2.85 2.87 7.92 4.65
Educational
background
Teacher school 2 913 622  331* 218 345 221 731 675 118
(high school) : ’ : ) ’ i : ’ :
Institute of
Education
o 99 8.75 4.97 1.94 2.02 6.78 4.34
(associate’s
degree)
Education
College 62 8.64 5.51 2.56 2.75 7.29 5.05
(associate’s deg)
Faculty of
Education (B.A) 345 1068  6.12 2.78 2.65 7.75 3.74
Other (other
faculties and 273 9.97 5.70 271 2.68 7.56 3.67
conservatory)

Notes: N =Number of subjects, M=Mean, SD=Standard deviation, F=F- value, *p<0.05, **p<0.01, ***p<0.001

Self Efficacy and Burnout

Pearson product-moment correlations were calculated for burnout and self-
efficacy variables. An important finding in Table 2 is the generally moderate
correlations between the self-efficacy and burnout variables, which range from r =
—0.24 to r = —0.46. Nevertheless, all correlations are in the anticipated (i.e., negative)
direction, showing that the lower the sense of self-efficacy, the higher the perceived
sense of burnout (or vice versa). The correlation between emotional exhaustion and
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instructional strategies (r =—0.26), personal accomplishment and student engagement
(r = —0.46), and depersonalization and classroom management (r = —0.29) are of some
salience (see Table 2).

Table 2
Means, Standard Deviations, and Intercorrelations between Burnout and Self-Efficacy
Measures

Measures M SD 1 2 3 4 5 6 7
Burnout variables

1. Burnout (total 20.15 10.00 - 0.88** 0.74** 0.73** -044** -0.38* -0.40**
score)

2. Emotional 10.00 5.84 - 0.55**  0.38** -0.29** -0.26%* -027*
exhaustion

3. Depersonalization ~ 2.63  2.64 - 0.38** -031** -0.24**  -0.29**
4. Personal 7.52 4.01 - -046**  -0.41** - 0.41*

accomplishment

Self- efficacy

variables

5. Student 5482 775 - 0.74** 0.74**
Engagement

6. Instructional 5859  7.59 - 0.72%*
Strategies

7. Classroom 5819  7.58 -
Management

< 0.01

Standard multiple regressions were performed in order to probe for the
cumulative effect of self-efficacy variables (continuous variable) on burnout
variables. R for regression was significantly different from zero for burnout: R = 0.45
(adj. R2 = 0.20) F(3,797) = 68.64, p<0.001; for emotional exhaustion: R = 0.30 (adj. R? =
0.09), F(3,797) = 27.17, p<0.001; for personal accomplishment: R = 0.32 (adj. R = 0.22),
F(3,797) = 78.83, p<0.001 and for depersonalization: R = 0.48 (adj. R2 = 0.10), F(3,797)
=30.48, p<0.001.

Only two of the independent variables contributed significantly to the prediction
of burnout, emotional exhaustion, and personal accomplishment in the regression
equation, which were student engagement and classroom management. Efficacy for
student engagement was the only variable that contributed statistically significantly
to emotional exhaustion. All three efficacy beliefs were the significant predictor of
personal accomplishment (also see Table 3). Finally, it is worth noting here that
efficacy for student engagement was the sole major contributor to the statistical
prediction of burnout and its components.
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Table 3
Regression Analysis Summary for Self~Efficacy Variables Predicting
Burnout, Emotional Exhaustion, Unaccomplishment and Depersonalization (n = 801)

Variable R B SEB p t
Dependent variable

Burnout (total score) 0.45

Independent variables

Student Engagement -0.36 0.06 -0.28 -5.44**
Instructional Strategies -0.09 006 -0.07 -1.38
Classroom Management -0.18 006 -013 -2.69*
Dependent variable

Emotional Exhaustion 0.30

Independent variables

Student Engagement -0.13 004 -018 -3.28*
Instructional Strategies -0.04 004 -005 -096
Classroom Management -0.07 004 -009 -175
Dependent variable

Depersonalization 0.32

Independent variables

Student Engagement -0.07 001 -022 -4.02%*
Instructional Strategies 0.01 0.01  0.02 0.54
Classroom Management -0.05 001 -014 -2.66**

Dependent variable
Personal accomplishment ~ 0.48
Independent variables

Student Engagement -0.15 0.02 -029 -573%*
Instructional Strategies -0.06 002 -011 -235*
Classroom Management -0.05 002 -010 -214*

*p < 0.05, *p < 0.01, **p < 0.001

Discussion and Recommendations

As mentioned above, the differences in the teaching experiences were found in all
three burnout components, and the findings are consistent with those of Mo (1991),
Byrne (1994), Friedman (2000), Tiimkaya (1996), Sar1 (2004), Giindiiz (2005), Lau,
Yuen and Chan (2005). Teachers start their teaching career at schools with high levels
of idealism and commitment, expecting to gain favourable outcomes through good
performance (Farber, 1991) yet, shortly after starting teaching, they face stressful
experiences both in the classroom and in the school environment in general
(Friedman, 2000). Similarly, in the Turkish context, it has been determined that
novice teachers suffer burnout more because of inexperience, not getting assistance
from experienced colleagues, mistakes in classroom activities and problem solving
(Ttimkaya, 1996), and not getting enough positive feedback from their students
(Giindiiz, 2005).
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It has been found in this study that the type of school affects the level of teacher
burnout as well, in the sense that the teachers working in private schools have low
burnout, and the issue which needs to be considered here is the working conditions
of private and public schools. Similarly, Karakose and Kocabas (2006) revealed that
the principal’s attitude and behaviour positively affected teachers” job satisfaction
and motivation at private schools while teachers seldom agreed with this opinion in
public schools. On the contrary, teachers in private schools stated that they were
under stress while performing their duties. Then, why do those teachers working in
private schools have less burnout although they feel themselves under stress? It can
be thought that private school teachers accept the work load before applying for the
job or they avoid burnout in order not to lose their job. Guindiiz (2005) argues that
private school teachers are less burned out because of working conditions, socio-
economic conditions of these schools and parents, and the relationship between
teachers and administrators. Other studies about burnout in Turkey also reveal that
private school teachers are less burned out and have higher job satisfaction (Minibas,
1992; Tumkaya, 1996; Deryakulu, 2005), and Giindiiz (2005) points out that private
schools employ more experienced teachers, which leads to this outcome.

Crowded classrooms create a stressful environment for teachers, since they
cannot get to know all students and care for them individually, and teachers reduce
the academic objectives. In this sense, the present study also found that the class size
leads to a difference in the level of burnout, which is consistent with some other
studies (Ttimkaya, 1996, Deryakulu, 2005; Sahin, 2007). However, there are some
studies that did not come to such a conclusion (Kirilmaz, Celen & Sarp, 2003; Cimen,
2007).

The findings in the literature which state that the level of burnout differs
significantly according to class grade are confirmed by this study as well (Anderson
& Iwanicki, 1984; Mo, 1991; Tugrul & Celik, 2002; Deryakulu, 2005; Cimen, 2007).
Grades 6-11 teachers are more burned out than grades 1-5 teachers, which is
explained through work satisfaction (Cimen, 2007) and the stress created by
adolescent students (Deryakulu, 2005). Although elementary school teachers have a
greater work load, they receive positive feedback from students or parents and they
are responsible for the same students for five years in Turkey, which builds intense
communication and positive feedback and thus, avoids burnout.

According to this study, the level of burnout does not differ with respect to
teachers’ gender and weekly course load. Some studies exist which identify gender
as a differentiating variable with respect to burnout (e.g., Huston, 1990) as well as
those which claim that gender has no role in affecting burnout (Sucuoglu & Kuloglu,
1996; Baykocak, 2002; Kirilmaz et al., 2003; Zhao & Bi, 2003; Sahin, 2007). On the
other hand, while the findings related to weekly course load confirm the findings of
Deryakulu (2005), they conflict with Cimen’s (2007).

One of the most noteworthy findings of this study is the negative relationship
between self-efficacy and burnout. Although this relationship is generally moderate,
it is very important since it confirms other studies (Evers, Brouwers & Tomic, 2002;
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Friedman, 2003; Betoret, 2006, Egyed & Short, 2006) and is the first in Turkey.
According to Friedman (2003), because of the cyclical nature of self-efficacy, there is
no way of determining whether the relationship between self-efficacy and burnout is
a uni-directional one, and therefore, the question of whether the level of self-efficacy
is determined by burnout or if burnout is a consequence of low self-efficacy arises.
The idea that burnout affects self-efficacy is not without theoretical backing.
Friedman (2000) argues that burnout is a manifestation of a sense of professional
failure at work. Exposure to repeated professional failures clearly affects levels of
professional efficacy (Bandura, 1997), and therefore, the general causal direction may
well be from self-efficacy beliefs to burnout, with a possibility of the opposite.

A relatively strong link between self-efficacy beliefs and personal
accomplishment (a component of burnout) was found, which was affected by the
three self-efficacy components, and this finding corroborates previous findings in the
literature (Brouwers & Tomic, 2000; Brouwers, Evers & Tomic, 2001). Such a finding
can be interpreted in light of self-efficacy theory, which states that enactive mastery
experiences are the most influential source of efficacy information (Bandura, 1997).
Teachers who, day in and day out, feel that they are not performing well may begin
to doubt their own capability to execute the courses of action required to accomplish
their job goals. In this view, teachers” accomplishments form the internal source from
which they build their self-efficacy beliefs.

Another noteworthy finding in this study concerns the importance of both
efficacy for student engagement and classroom management in predicting all three
burnout components. In other words, efficacy for instructional strategies does not
predict burnout. Besides, efficacy for student engagement was the sole, major
contributor to the statistical prediction of burnout and its components, for which a
couple of explanations can be given: First, it can be explained by the features of the
efficacy for student engagement. With the items about student engagement in TSES,
efficacy in the tasks of motivating uninterested students, helping students to think
critically and creatively, and encouraging students to learn and to appreciate
learning, is investigated. This kind of competence makes teachers tired and burned
out since it provides slow feedback, takes time, and is compelling. On the other hand,
it can be thought that Turkish teachers do not get stressed or do not worry much
about whether they have sufficient teaching skills or not.

Second, when teachers have little confidence in their ability to maintain
classroom order, student motivation and enthusiasm, they will likely give up easily
in spite of the presence of the continuous meaningful learning climate, and feel
themselves ineffective in their attempts to maintain effective teaching. It is reasonable
to assume that there is a connection between these feelings of ineffectiveness and a
decline in perceived self-efficacy. It so happens that teachers who doubt their ability
to maintain powerful learning also do less to solve the burnout problem.

The present study extends past findings on the roles of self-efficacy and
demographic variables in burnout in primary and secondary school teachers in
Turkey. It may also have practical implications for preparing teachers to avoid or
reduce burnout. The acquisition of strategies focusing on the improvement of
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teachers’ skills in classroom management and student engagement - especially for
public school teachers - might be of significance. Therefore, this study may be of
assistance for teachers through both pre-service and in-service training on classroom
management and student engagement. Indeed, there is evidence to suggest that
professional development, either prior to entering the teaching profession or during
teaching, seems to be an important way to dispel burnout (Friedman, 2000).
Furthermore, some economic remedies (e.g., encouragement, professional
development opportunities) which are being carried out in private schools should be
implemented in public schools as well, and the efforts to reduce class sizes must be
carried on, and crowded classes should be depopulated.

Future research should explore whether general education teachers who hold
more efficacious beliefs are more likely to engage in effective educational practices
than their less efficacious colleagues when faced with students with academic and
behavioural problems. As noted by Wheatley (2002), observations of teachers’ actual
teaching have been very rare in the field of efficacy. I believe that continued research
examining the relationship between teacher self-efficacy, burnout, student
characteristics, and teachers’ instructional practices is both warranted and essential.
In addition, examining Turkish teachers’ self-efficacy longitudinally and collecting
quantitative data about the relationship between self-efficacy and burnout could be
suggested for further studies in this field.
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Demografik Degiskenler, Ogretmenlerin Ozyeterlik ve Tiikenmislik
Diizeyleri Arasindaki fliskiler

(Ozet)

Problem Durumu: Ogretmenlerde gorillen tiikenmislik, 6grencilerin
dgrenme tirtinlerine oldugu kadar, 6gretmenlerin mesleki yasamlarinda da
ciddi sonuglara yol acabilen bir problemdir. Tiikenmisligin belirtileri
dgretmenlerin mesleki gelisim, 6zyeterlik ve kariyer gelistirme stirecinde
yasadigr basarilarla dolu bir ortamla azalabilecektir. Son yillarda
tikkenmislikle ilgilenen arastirmacilar 6zyeterlik kuramindan artan oranda
yararlanmaktadir. Buna gore bireysel gelisim firsatlar1 saglamak ya da
ozyeterlik inanclarmin gii¢clendirilmesi tiikenmislikle miicadelede etkin bir
rol tistlenebilir. Bat1 iilkelerinde o6gretmenlerde goriilen tiikenmislik ile
ozyeterlik inanclar1 arasindaki iliskilere dair c¢ok sayida arastirma
bulunmasma ragmen, Dogu Avrupa ve/veya Orta Dogu’da bu konulara
iliskin pek az ¢alisma vardir.

Arastirmanin Amaci: Bu calismada demografik degiskenler, tiikenmisligin
ti¢c alt boyutu (duygusal tiikenme, duyarsizlasma ve kisisel basar1) ve
dgretmenlerin  ozyeterlik inanglar1 arasindaki iliskiler incelenmistir.
Belirgin olarak ii¢ soruya yanit aranmustir: 1) Ogretmenlerin cinsiyet, yas,
kidem, smiftaki o6grenci sayisi, haftalik ders yiikii vb. ozellikleriyle
tikenmislik durumlar1 arasinda anlamhi bir fark var mudwr? 2)
Ogretmenlerin tiikenmislikleri ile 6zyeterlik inanglar1 arasinda anlamh bir
iliski var mudir? 3) Tiikenmisligin alt boyutlarini yordayan ozyeterlik
inanglar1 hangileridir? Bu sorularin yanitlanmasiyla tiikenmislik ve
ozyeterlik inanclar1 arasindaki iliski Bati1 {ilkeleri baglamindan
genisletilerek, Turk 6gretmenleri hakkinda bilgi edinilebilmesi miimkiin
olabilecek ve tgretmen egitimine 6nemli katkilar sunulabilecektir. Ayrica
demografik degiskenler agisindan yapilan incelemeler, tiikenmislikte
yiiksek risk tasiyan gruplarin taninmast ve bu durumlarla uygun sekilde
bas etmekle ilgili planlarin yapilmasina yardimci olabilecektir. Bunun
yaninda Tiirkiye’'de tiikenmislik ve 6zyeterlik inancini birlikte inceleyen
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calismalarin ¢ok az yapilmasi nedeniyle, arastirmanin bu alandaki
boslugun giderilmesine katk: getirecegi diistintilmektedir.

Aragtirmamin Yéntemi: Calismaya {zmir'de gorev yapan 179 smif ve 622
brans 6gretmeni (toplam 801) katilmistir. Katilimcilarin 250°si bay (%31.5),
551'i bayan (%68.5) dir. Kidem ortalamasi 18.14 (5=8.86), haftalik ders yiikii
ortalamasi ise 23.18 (5=5.71) dir. Katilimcilarin dortte it (%77.91) mesleki
formasyon programlarna katilmislardir. Ortalama smif mevcudu 29.41
(6=9.41) dir. Calismada veri toplama aract olarak iki olgek (Ogretmen
ozyeterlik olcegi -TSES & Maslach Tiikenmislik Envanteri -MBI) ve
demografik degiskenleri olcen kisisel bilgi formu kullanilmistir. TSESte
her biri sekiz maddeden olusan ti¢ alt boyut &l¢iilmektedir: 6grenciyle
kaynasmada yeterlik, ogretim stratejilerinde yeterlik, siuf yonetiminde
yeterlik. Dogrulayict faktér analizi sonuglarmma gore uyum indeksleri
0.90'mn iizerindedir (x2 =775.74, NNFI = 0.98, AGFI= 0.90, GFI =0.93,
RMSEA=0.05) ve RMSEA = .05 degeri de orta derecede uyumlu bir model
elde edildigini gostermektedir. Ogrenciyle kaynasma alt boyutu icin a =
0.87, 6gretim stratejileri icin a = 0.78, sinif yonetimi igin a = 0.89 ve 6lgegin
toplam puanlar1 icin a = 0.93 giivenirlik katsayilar1 elde edilmistir. Maslach
Titkenmislik Envanteri ise 22 maddeden ve duygusal tiikenme,
duyarsizlasma ve kisisel basari olarak tanimlanan t¢ alt boyuttan
olusmaktadir. Dogrulayici faktor analizi sonuglarina gore uyum indeksleri
0.90'm tizerindedir (x2 =687.25, NNFI = 0.96, AGFI= 0.91, GFI =0.93,
RMSEA=0.05) ve RMSEA = .05 degeri de orta derecede uyumlu bir model
elde edildigini gostermektedir. Duygusal tiikenme alt boyutu igin a = 0.84,
kisisel basar1 i¢in a = 0.82, duyarsizlasma icin a = 0.70 ve dlgegin tiimii i¢in
a = 0.87 giivenirlik katsayilar1 elde edilmistir. Veri analizinde SPSS-13.0 ve
LISREL yazilimlar: kullanilmis, faktor analizi, giivenirlik katsayusi, frekans
dagilimi, korelasyon, varyans analizi ve ¢oklu regresyon yapilmistir.

Aragtirmamn Bulgulari: Bulgulara gore, tiikkenmisligin ti¢ alt boyutunda da
kidem, okul tiirti (6zel ya da devlet) ve smif mevcudu ile anlaml
farkliliklar elde edilmistir. Devlet okulunda calisan 6gretmenler 6zel
okulda calisanlardan daha fazla tiikenmektedir. Smif Ogretmenleri
duygusal tiikenme ve kisisel basar1 boyutlarinda brans 6gretmenlerine
gore daha fazla tiikkenmektedir. Cinsiyet agistndan anlamli bir farklilik elde
edilmemistir. Ozyeterlik inanglari tiikkenmislik durumu ile ters yonde
(olumsuz) ve orta diizeyde iliskilidir; duisiik 6zyeterlik inanci ytiksek
tilkenmislik durumuna isaret etmektedir. Ozyeterlik inancinin tg alt
boyutu da tiikenmisligin kisisel basar1 boyutunun anlamli yordayicisidir.
Ogrenciyle kaynasmadaki ozyeterlik inanci duygusal titkkenmenin tek
yordayicisidir. Titkenmisligin tiim alt boyutlarmnin (ortak) tek yordayicisi
dgrenciyle kaynasmadaki 6zyeterlik inancidur.

Aragtirmamn Sonug  ve Onerileri: Calismanin  bulgular1  demografik
degiskenler ve ozyeterlik inancinin ttikenmislik {izerindeki etkilerini
aciklayan diger arastirmalar1 desteklemektedir. Bulgularin, 6gretmenlerin
titkenmislik yasamalarii1 onlemek ya da azaltmak adina yapilacak
girisimlere yol gosterecegi distiniilebilir. Ozellikle devlet okullarinda
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gorev yapan Ogretmenlerin simf yonetimi ve ogrenciyle kaynasmayla
iligkili becerilerinin hem hizmet 6ncesi hem de hizmet ici egitimlerle
gelistirilmesine yonelik calismalarin yararli olacagi sdylenebilir. Ayrica
6zel okullarda yapilan bazi iyilestirmelerin (tesvik, mesleki gelisim
olanaklar1 vb.) devlet okullarinda da uygulanmasi, smif mevcutlarinin
distiriilmesine yonelik cabalarin stirdiiriilmesi de 6nerilebilir. Baska
arastirmalarda smmif wuygulamalarina iliskin bilgilere dayanmanin,
uzunlamasma c¢alismanin  ve/veya nitel yontemler kullanmanin,
titkenmislik ve o6zyeterlik inanci iliskisine dair daha doyurucu bilgiler
sunacag diistiniilebilir.

Anahtar Sozciikler: Ozyeterlik, ogretmen ozyeterligi, tiikkenmislik,
dgretmen titkenmisligi, demografik degiskenler

Appendix 1.
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Figure 1. Three factor CFA model of Turkish Teachers’ Self Efficacy Scale
(Note: fI: Efficacy for student engagement, f2: Efficacy for instructional
strategies, f3: Efficacy for classroom management)
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Appendix 2.

Chi-8quare=687.25, df=202Z, P-wvalue=0.00000, RMSEA=0.055

Figure 2. Three factor CFA model of Turkish version of the MBI
(Note: DT: Emotional exhaustion, D: Depersonalization, KB: personal
accomplishment)
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Abstract
Problem Statement: In a teaching and learning environment, pupils” active
participation with lessons as well as the use of learning approaches that
help students remember what they learn are important dimensions.
Effective learning approaches increase the quality of learning. Pupils learn
best by doing and experiencing. To be effective and efficient, science
teaching programs need to be pupil-centered and based on research and
investigation, and should include experimental activities. In a cooperative
learning approach, pupils and teachers are in a state of dynamic interaction
in the classroom. When pupils interact in cooperative groups they learn to
give and receive information, develop new understandings and
perspectives, and communicate in a socially acceptable manner. This study
investigates how a cooperative learning approach affects 7th grade primary
school students” achievements and attitudes.
Purpose of Study: The aim of this research is to discover whether there is a
significant difference between the means of achievement and attitude
scores under a cooperative learning approach and a conventional learning
approach.
Methods: An experimental method was used in the study. The “pre-test
post test design with control group” method was employed.
Findings and Results: There is a significant difference in the mean value of
the difference between pre- and post-test grades for a science lesson taught
under a cooperative learning approach when compared to the same lesson
taught using a conventional learning approach. The cooperative learning
approach is more efficient than the conventional approach. The pupils
taught in their science class using a conventional learning approach
developed a positive attitude about the science lesson. As a result, the
applications of cooperative learning were affected in both achievement and
attitude.
Suggestions: Sample training circumstances for different lessons can be
prepared that are appropriate for the cooperative learning approach. When
evaluating the learning products, the special importance must be given to
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the curricula for which the cooperative learning approach is administered.
To do this, pupil’s participation in class activities and portfolios can be
emphasized. Descriptive studies may be carried out to determine to what
extent teachers have knowledge about cooperative learning and their
willingness to use cooperative learning. Descriptive studies may also be
conducted on the differences in the use of cooperative learning in specific
countries and abroad.

Keywords: Cooperative learning approach, science, achievement,
conventional learning approach, attitude.

Cooperative learning is an old concept. Teachers have engaged their pupils in group
projects, group activities, and group discussions and encouraged them for a long
time. However, it is wrong to call all group-based learning cooperative learning.
Cooperative learning is a successful learning approach in which small teams, each
with pupils of different levels of ability, use a variety of learning activities to improve
their understanding of a subject. Each member of a team is responsible not only for
learning what is taught but also for helping teammates learn, thus creating an
atmosphere of achievement. Pupils work through the assignment until all group
members successfully understand and complete it (McLeish, 2009).

In a cooperative learning approach, pupils and teachers are in a state of dynamic
interaction in the classroom (Mahran, 2000). When pupils interact in cooperative
groups, they learn to give and receive information, develop new understandings and
perspectives, and communicate in a socially acceptable manner. It is through
interacting with each other in reciprocal dialogues that pupils learn to use language
differently to explain new experiences and new realities and, in so doing, construct
new ways of thinking and feeling (Gillies, 2004). Cooperative learning promotes
pupils working together, achieving academic success, and developing social skills.
Cooperative learning processes lessen individual competitiveness and foster
cooperative small problem-solving group behavior (Johnson, Johnson & Holubec,
1998; Millis, 1995; Slavin, 1991). By having learners treat each other as resources and
requiring them to go beyond a superficial engagement with learning materials,
cooperative learning provides the social context for pupils to actively learn and make
deeper connections among facts, concepts, and ideas (Lin, 2006). It is only under the
following conditions that cooperative efforts may be expected to be more productive
than competitive and individualistic efforts:

1. Clearly perceived positive interdependence. Jacobs (2006) defines positive
interdependence as a perception among group members that what helps one group
member helps all, and what hurts one group member hurts all. Positive
interdependence encourages cooperation and a feeling of support. Team members
perceive that they need each other in order to complete the group's task—that they
"sink or swim together"; this requires each pupil in a small group to contribute to the
learning of the group (Johnson, Johnson, & Smith 1998; Jolliffe 2007).

2. Clearly perceived individual accountability and personal responsibility to achieve the
group’s goals. Ghaith (2002) indicates that individual accountability exists when each
individual member feels responsible to learn, to demonstrate that learning, and to
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contribute to the learning of teammates. Jolliffe (2007) uses the phrase “no
hitchhiking” to indicate that each member of the group is accountable for completing
his or her part of the work. It is important that no one hitchhikes on the work of
others. This concept requires each pupil in the group to develop a sense of personal
responsibility for his or her own learning and to help the rest of the group to learn.
According to Stahl (1994), teachers put pupils in cooperative learning groups so that
all pupils can achieve higher academic success individually than if they were to
study alone. Consequently, each pupil must be held individually responsible and
accountable for doing his or her own share of the work and for learning what has
been targeted to be learned (McLeish, 2009).

3. Considerable promotive (face-to-face) interaction. Pupils promote each others’
learning by helping, sharing, and encouraging efforts to learn. Pupils explain,
discuss, and teach what they know to classmates (Ghaith, 2002; Johnson et al., 1998).
According to Johnson and Johnson (1990), positive interdependence results in
promotive interaction, which may be defined as individuals encouraging and
facilitating each others’ efforts to achieve, complete tasks, and produce in order to
reach the group's goals.

4. Frequent use of relevant interpersonal and small-group skills. Webb (2002) defines
social skills as group members knowing how to provide effective leadership,
decision-making, trust-building, communication, and conflict management, and
being motivated to use the prerequisite skills. For the cooperative learning
environment to be successful teachers should teach these skills as purposefully and
precisely as academic skills and the learner should utilise the skills they have learnt
in completing assigned activities (Stahl 1994; Johnson et al., 1998). As Stahl (1994)
points out, merely placing pupils in groups and expecting them to use appropriate
social and group skills does not mean pupils will automatically use these skills. To
work together as a group, pupils need to engage in such interactive abilities as
leadership, trust-building, conflict ~management, constructive  criticism,
encouragement, compromise, negotiation, and clarifying. Teachers may need to
describe the expected social interaction behaviors and attitudes to pupils and assign
specific roles to particular pupils to ensure that they consciously work on these
behaviors in their groups.

5. Frequent and regular group processing of current functioning to improve the group’s
future effectiveness. According to Johnson et al. (1998) and Webb (2002), groups need
specific time to discuss how well they are achieving their goals and whether they are
maintaining effective working relationships among members. Teachers need to
ensure that there is some structure to the group processing. This can be done by
assigning such tasks as listing at least three member actions that help the group be
successful and listing one action that could be added to make the group even more
successful tomorrow. It is very important for teachers to monitor the groups and give
feedback to the groups and the class as a whole on how well the groups are working
together.

All healthy cooperative relationships have the above five basic elements.
Researchers have focused on some cooperative learning subjects, examining and
practicing them (Ding, Piccolo & Kulm, 2007). They include the following:
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Importance of peer relationships. Formative peer relationships contribute to student
cognitive development and socialization in many ways. Most important for this
study, they help students acquire social attitudes, values and skills; develop social
values and commitments; view problems from a more complex perspective; increase
achievement and productivity, and influence educational and career goals.

Interaction patterns. Pupils encourage each other to achieve as a result of
“primitive interaction," which is defined by personal academic approval, information
sharing, and self-motivation. A teacher involves the whole class in a cooperative
learning classroom, thus improving the thinking skills of the whole class, the group
and the pupils. Since this improvement chain indicates that learners teach
themselves, teacher interventions are a necessity, but the interactions need to be
balanced in a sensitive manner.

Learning outcomes. Group efforts are more productive under the following
conditions: distinct positive interdependence; frequent face-to-face interaction for
assistance, information, and constructive dialogue; individual accountability;
constant usage of interpersonal and small group skills; and frequent assessment of
the group’s effectiveness.

Relationships among outcomes. The outcome categories are interconnected and
influence each other. Lasting friendships are built upon the success of joint projects.
Good friends can influence each other to work hard to attain a mutual goal (Johnson
& Johnson, 1990).

Cooperative learning is grounded on various theories of psychology. The idea is
that man is a social being, and as such, various forms of social interaction are
essential for human societal survival. Within the classroom the concept of
cooperation can be promoted since individuals will be learning to work together for
the overall benefit of the group (McLeish, 2009). Studies indicate that cooperative
learning is useful and beneficial.

The statement, “What the child is able to do in collaboration today, he will be able
to do independently tomorrow” (Vigotsky, 1987) is of significant value in
establishing a rationale for cooperative learning. The aim of this research is to reveal
whether there is a significant difference between the means of achievement and
attitude scores under a cooperative learning approach and under a conventional
learning approach. Within the guidelines of this general goal, this study sought to
answer the following research questions:

1) Is there any significant difference between the mean of achievement scores
under a cooperative learning approach and the mean of achievement scores under a
conventional training approach in the teaching of science?

2) Is there any significant difference between the mean of post-attitude scores
under a cooperative learning approach and the mean of post-attitude scores undera a
conventional training approach in the teaching of science?
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Method
Research Design

For this research, an experimental design that provides quantitative data about
the primary and secondary subproblems (called “Pre-test, Post-Test with Control
Group Design”) was implemented. The research design is given in Table 1.

Table 1
Pre-Test, Post-Test with Control Group Design

Groups Pre-test Experimental treatment Post-test

Cooperative learning approach in science

Gl T1-T2 .
training

T1-T2

Conventional training approach in science

G2 T1-T2 ..
training

T1-T2

G1: The group with which the cooperative learning approach was used. After
pre-testing, lessons were begun. Pupils in this group were encouraged to become
more active and responsible in the learning process, and used cooperative learning
techniques. During learning activities, it was expected that pupils complete research,
make decisions, and cooperate. The teacher encouraged the pupils by talking to them
and giving rewards that caused them to ask questions of each other and do research.
The teacher guided the pupils when necessary. The teacher created a highly
structured, well-organised learning environment in the classroom, setting goals,
planning and structuring tasks, establishing the physical arrangement of the
classroom, assigning pupils to groups and roles, and selecting materials and time.

G2: The control group with which the conventional training approach was used.
In the conventional approach, the teacher was active and used explanation methods.
Pupils listened to the teacher. The teacher also asked questions during the process.
During the teaching of science, only a blackboard was used. Lessons were taught by
solving examples using the blackboard; the pupils were inactive in this approach.

T1: Achievement test about the structure of the atom prepared and developed by
the researcher. The test was implemented as both a pre-test and a post-test which
included 25 items. Each correct answer was given 1 point and each wrong answer
was given 0 points. In the scope of this study, the aim of the lesson on the structure of
the atom was determined to be the same as the aim of the lesson “Tebligler Dergisi”
from the Ministry of National Education.

The achievement test for this study was prepared with at 38 test items, with every
item having four options. The test items were sent to experts to get their opinions,
who made suggestions about the basis of each question, the choices, the content
validity and whether the questions measured the success of pupils. After getting
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these recommendations, the test items were changed and 34 questions were created.
The test was given in four seventh grade classrooms having total 96 pupils. Item
analysis was made at the end of this application. The item difficulty index (pj) and
item separation power index (rb) for each item were calculated. A power of high
separation was considered in the choice of items, and items with smaller than 0.21
points in the separation power index were eliminated. Items were corrected and
included in the test if they had 0.20-0.30 points in the separation power index. If an
item had more than 0.30 points they were included directly in the test. Thus, the final
test form included 25 questions. Test items related to understanding, application and
analysis level. KR-20 reliability of the final test was found to be 0.82.

T2: Attitute scale for the science lesson. This measue was used as both pre- and
post-attitude. It was developed by the researcher using a Likert-type attitude scale
with 32 items. The attitude scale was given to both the experiment and the control
group before and after the experimental teaching unit.

To develop the attitude scale, a review of literature was conducted and attitude
scales developed for other lessons were investigated. Later, an instrument with a 66
item Likert-type scaling was developed. Half of the questions were positively stated
and half were negatively stated. The responses varied from “Completely Agree” to
“Completely Disagree.” For face validity, the instrument was submitted to experts in
the educational sciences. The instrument was revised based on their suggestions and
a 60-item scale was prepared. The instrument was used with a sample of 366 pupils
from 4th through 8th grades. Following the administration of the instrument,
negatively stated items were recoded. An exploratory factor analysis was conducted;
only one factor emerged and the items were all higher than .40. Cronbach Alpha
reliability of the instrument was .97. The highest- and lowest-scoring 27% were
determined for the 366 pupil sample. T-tests were conducted for each item between
the high and low 27% scorers. Finally, 32 items were selected (16 positively stated
and 16 negatively stated) to become the Science attitude scale. Validity and reliability
studies were conducted. The reliability of the scale was found to be .96; it was
thought that the coefficient was enough for an attitude scale.

Cooperative Learning Techniques in Lesson

STAD (Student Team-Achievement Division). Pupils are assigned to four-member
learning teams that are mixed in performance level, gender, and ethnicity. With
STAD, the teacher presents the lesson and the pupils work within their teams to —
make sure that all members have mastered the lesson. Pupils take individual quizzes
on the material, at which time they may not help one another. The pupils’ test scores
are compared to their own past averages, and points are awarded on the basis of the
degree to which pupils meet or exceed their own earlier performance. These
individual points are then summed to form a team score, and teams that meet certain
criteria may earn certificates or other types of rewards.

CIRC (Cooperative Integrated Reading and Composition). The most celebrated of
Slavin’s cooperative learning arrangement is the CIRC program for elementary and
middle grade children. In CIRC groups, pupils work in four-member cooperative
learning teams. They engage in a series of activities with one another, including
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reading to one another, making predictions about how narrative stories will come
out, summarizing stories to one another, writing responses to stories, and processing
spelling, decoding, and vocabulary. They also work together to master main ideas
and comprehension skills.

Jigsaw. This teaching tool is most appropriate in such subjects as social studies,
literature, and related areas in which concepts rather than skills are the learning
goals. The instructional raw material for Jigsaw should be a chapter, story,
biography, or descriptive material. In Jigsaw, pupils work in heterogeneous teams.
The teacher divides the material into sections—one for each pupil. Pupils prepare
their own section of material by reading, conducting experiments, and solving
problems with the help of manipulatives. The pupil’s preparation might be done
alone—in class or for homework —or with “preparation partners.” This decision is
made by the teacher, depending on the nature of the assignment and the abilities of
the pupils.

Pupils meet in “practice pairs” where each pupil meets with someone from a
different group who has learned the same material. The purpose of this is to both
review and reconceptualise the material and to plan how the material might be best
taught or presented to teammates. Pupils then present their work to other members
of their groups. The teacher encourages pupils to ask questions and engage in
genuine discussion, not just passive listening. Pupils reflect on the presentation and
the information they have learned. Individual mastery is assessed.

Groups

For this study, groups were chosen at random to become the experiment and the
control groups. In the experiment group, the science lesson was prepared according
to the cooperative learning approach. In the control group, the science lesson was
taught using a conventional training approach. The teacher of the experiment group
was educated on how to treat science education with a cooperative learning
approach before the lesson’s application. Training was carried about by the same
teacher in both groups. Since experimental research was treated, no population or
sampling group process was stated.

For this research, participants were pupils of the seventh class studying at the
Mimar Sinan Primary School in the city center of Eskisehir during the fall term of the
2005-2006 academic year. The research-developed achievement test and attitude scale
were given to 7th grade pupils at Mimar Sinan Primary School. The pre-test and pre-
attitude scores were evaluated according to the conclusions of a t-test. It was found
that only two classes, 7-A and 7-C, were similar. The 7-A class was chosen as the
experiment group and the 7-C class was chosen as the control group at random.

Data related to pre-test grades of the group. The results of the t-test determining the
values of the pre-test grades, the standard deviation and whether there was a
significant difference between the grades of the groups in which cooperative learning
and conventional teaching were applied during the lesson on the structure of the
atom in a primary school seventh class are given in Table 2. As seen in the table, the
total mean value pre-test grades were 7,26 for the experiment group and 7,00 for the
control group. To determine the significance of the difference between the mean
values of the total of the seventh class pre-test grades for the experiment and control



44 Cavide Demirci

groups, a t-test was applied using the SPSS statistical analysis program. The
following data were provided at the end of the analysis. Related to the total mean
values of the pre-test grades, the .555 t value was not found significant with a .658 p
value, 52 degrees of freedom and a 0,05 significant level. Thus, the groups are
equivalent to each other as to the mean values of the pre-test.

Table 2
Mean Values of Pre-Test Grades of the Groups

Participants n X s.d. t

Experiment Group 27 7,26 1,61

Control Group 27 7,00 1,82 %
*p<.05

The results of the t-test determining the values of pre-attitude grades, the
standard deviation and whether there is a significant difference between the grades
of the groups in which cooperative learning and conventional teaching were applied
during the lesson on the structure of the atom in a primary school seventh class are
given in Table 3.

Table 3
Mean Values of Pre-Attitude Grades toward the Science Lesson of the Groups

Participants n X s.d. t
Experiment Group 27 120,93 15,43
,580
Control Group 27 118,56 14,61
*p<.05

As seen in Table 3, the total mean values of pre-attitude grades are 120,93 for the
experiment group and 118,56 is the control group. To determine the significance of
the difference between the mean values of the total pre-attitude grades for the
experiment and control groups, a t-test was applied using the SPSS statistical
analysis program. The following data were provided at the end of the analysis. As
related to the total mean values of the pre-test grades, a .580 t value was not found
significant with a .543 p value, 52 degrees of freedom and a 0,05 significant level.
Thus, both groups are equivalent to each other as to the mean values of the pre-
attitude grades.
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Findings and Results
The Results Pertaining to the First Sub-problem and Discussion

The first sub-problem is, “Is there any significant difference between the mean of
the achievement scores for a cooperative learning approach and the mean of
achievement scores for a conventional training approach in the teaching of science?”
To test the first sub-problem, the mean value of achievement (the difference between
the pre-test and post-test) and the standard deviations of the experiment and control
groups were calculated. The data may be seen in Table 4.

Table 4

Mean Values of Differences between Pre- and Post-Test Grades, Standard Deviations, and t
Values of Experiment and Control Groups

difference

. number pre-test  POSt- between pre- stan'da'rd
Participants of n _ test d deviation ¢
. score X — and post-test
questions score X X s.d
Experimantal
25 27 7,26 17,52 10,26 2,07
Group
Control 8,738%+*
ontro 25 27 7,00 1270 570 175
Group
***p<.001

As seen in Table 4, the total mean value difference between pre- and post-test
grades is 10,26 for the experiment group and 5,70 is the control group. To determine
the significance of the difference between the mean values of the difference between
pre- and post-test grades for the experiment and control groups, a t test was applied
using the SPSS statistical analysis program. The following data were provided at the
end of the analysis. Related to the mean values of difference between pre- and post-
test grades, an 8,738 t value was found significant with a .001 p value, 52 degrees of
freedom and a 0,05 significant level. According to the data, there is a significant
difference in the mean values of difference between the pre- and post-test grades of
the experiment and control groups, and the cooperative learning approach is more
efficient than the conventional approach.

The total mean values of post-test grades and standard deviations of both groups
were also evaluated. To determine the significance of the difference between the
mean values of the post-test grades for the experiment and control groups, a t test
was applied using the SPSS statistical analysis program. The data is shown in Table 5.
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Table 5

Mean Values of Post-test Grades, Standard Deviations and t Values of Experiment and
Control Groups

post-test standard deviation
Participants n _ t
score X s.d
Experiment
27 17,52 1,63
Group
c | 8,333 ***
ontro
27 12,70 2,52
Group
***p<.001

As seen in Table 5, the total mean value of post-test grades are 17,52 for the
experiment group and 12,70 is the control group. To determine the significance of the
difference between the mean values of the post-test grades for the experiment and
control groups, a t test was applied using the SPSS statistical analysis program. The
following data were provided at the end of the analysis. Related to the mean values
of the post-test grades, an 8,333 t value was found significant with a .001 p value, 52
degrees of freedom and a 0,05 significant level. According to the data, there is a
significant difference in the mean values of difference between pre- and post-test
grades in the experiment and control groups, and the cooperative learning approach
is more efficient than the conventional approach.

The literature supports the findings of this research concerning this sub-problem.
Arslan, Bora and Samanci (2006) researched the effects of cooperative learning
techniques on learning about the nervous system with tenth class pupils. In this
research, pupils participated actively, and it was concluded that there is a positive
effect from the cooperative learning approach on pupil success. Doymus and Simsek
(2007) researched the effects of the Jigsaw technique and pupils’ opinions of this
technique while learning chemical bonds. At the end of the research, the academic
success of the class that used the Jigsaw technique improved significantly. Kincal,
Ergiil and Timur (2007) researched the effects of cooperative learning on pupils’
success when learning science. They found a significant difference in favor of the
cooperative learning approach. Senol, Bal and Yildirim (2007) researched the effects
of cooperative learning on pupils” success while while studying sense organs in the
sixth class. In this experiment, it was determined that the cooperative learning
approach improved pupil success. In conclusion, science lessons taught using the
cooperative learning approach increase pupil success.

Results Relating to the Second Sub-problem and Discussion

The second sub-problem is, “Is there any significant difference in the mean scores
of the post-attitude grades about the science lesson between the cooperative learning
approach group and the conventional learning approach group?” To test the second
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sub-problem, the mean value of the post-attitude grades and standard deviations of
the experiment and control groups were calculated. The data may be seen in Table 6.

Table 6

Mean Value of Post-Attitude Grades, Standard Deviation and t value of Experiment and
Control Groups

o post-attitude standard deviation

Participants n — t
X sd
Experiment
27 137,22 10,23
Group
3,472 ***

Control 27 127,67 10,00
Group

***p<.001

As seen in Table 6, the total mean values of the post-attitude grades are 137,22
for the experiment group and 127,67 for the control group. To determine the
significance of the difference between the mean values of the post-attitude grades for
the experiment and control groups, a t test was applied using the SPSS statistical
analysis program. The following data were provided at the end of the analysis.
Related to the mean values of the post-attitude grades, a 3,472 t value was found
significant with a .001 p value, 52 degrees of freedom and a 0,05 significant level.
According to the data, there is a significant difference in the mean values of post-
attitude grades for the experiment and control groups, and the cooperative learning
approach is more efficient than the conventional approach.

Studies that support this finding exist in the literature. Altinok and Acgikgoz
(2006) researched the effects of attitude on science lessons of cooperative and
individual concept mapping. They concluded that pupils who used concept mapping
in their science class developed positive attitudes about the science lesson. Senol et
al. (2007) researched the effects on pupil’s attitude of a cooperative learning approach
while teaching sense organs to a sixth class. They determined that the experiment
group using the cooperative learning approach developed positive attitudes about
the science lesson.

Conclusions and Recommendations

There is a significant difference in the mean value of the difference between pre-
and post-test grades when comparing groups taught a science lesson using either the
cooperative learning approach or a conventional learning approach. The cooperative
learning approach is more efficient than the conventional approach. The pupils
taught with a cooperative learning approach developed positive attitudes about the
science lesson. As a result, the application of cooperative learning affected
achievement and attitude. Acording to the results of this study, if the cooperative
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learning approach is used in the teaching of science in seven grade classes, it can
increase pupil success and improve attitude. The evidence of this study is consistent
with the results of these researchers: Arslan et al., (2006), Altmok and Acikgoz (2006),
Demir (2008), Doymus and Simsek (2007), Doymus, Simsek and Karacép (2007),
Doymus et al., (2009), Kayiran and Iflazoglu (2007), Korkut-Owen, Owen and
Ballestero (2009), Kincal et al., (2007), and Senol et al., (2007). On the other hand, the
findings of this study partially conflict with Altinparmak and Nakipoglu’s (2005),
Tanighh and Saglam (2006), and Candas Karababa’s (2009) findings. Finally, the
findings of the research and its results should be evaluated carefully. It should be
kept in mind that this study was on only one subject of science; it did not include
other subjects. Suggestions can be given based only on these results.

Sample training circumstances belonging to different lessons can be prepared
which are appropriate for the cooperative learning approach. While evaluating the
learning products, the process has to give special importance to the curricula to
which the cooperative learning approach is administered. To do this, pupil
participation in class activities and portfolios can be emphasized. Descriptive studies
may be carried out to determine to what extend teachers have knowledge of
cooperative learning and their willingness to use cooperative learning. Moreover,
descriptive studies may also be conducted on the differences in the use of
cooperative learning within specific countries and abroad.
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Fen Bilgisi Ogretiminde Isbirlik¢i Ogrenme Yaklasimi

(Ozet)

Problem Durumu : Isbirligine dayali 5grenme egitim alaninda son zamanlarda ortaya
cikmis yeni bir yaklasim degildir. i@birligine dayali 6grenmenin tarihi oldukga
eskidir. Cok eskiden beri 6gretmenler 6grencilerine grup projeleri, grup tartismalari,
grup calismalari yaptirmislar ya da onlari bu yonde desteklemislerdir. Ancak
yapilan her grup calismasini igbirligine dayali grenme olarak adlandirmak yanlis
olur. Isbirlikci ogrenme, Ogrencilerin kiigiik gruplar olusturarak bir problemi
¢ozmek ya da bir gorevi yerine getirmek {iizere ortak bir amag¢ ugruna birlikte
calisma yoluyla bir konuyu &grenme yaklagimidir. Isbirlikgi 6grenme gruplarinda
dgrenciler grup arkadaslarinin grenmesini en iist seviyeye cikarmaya calisirlar.
Grup arkadaslar1 arasindaki iyi iliskileri korurlar. Pozitif bagimlilik, grup o6diilii,
yliz-ytize etkilesim, bireysel degerlendirilebilirlik, sosyal beceriler, grup siirecinin
degerlendirilmesi, esit basar1 firsat1 isbirlik¢i 6grenme igin gerekli olan kosullar ve
ozelliklerdir. Isbirlikci grenmede her bir tiyenin basarisi ya da basarisizlig1 grupta
yer alan biitiin bireyler tarafindan paylasilir. Isbirligi yapan gruplarda tiyeler
arasinda pozitif bir dayanisma bulunur. Grup {iyelerinin iizerlerine aldiklar1 ve
bireysel olarak yiiklendikleri sorumluluklari bulunur. Ogrenciler grup olarak
degerlendirilmelerinin yaninda bireysel olarak da degerlendirilirler. Grup tiyeleri
yetenek, cinsiyet, basar1 ve kisisel 6zellikleri bakimindan heterojen olarak belirlenir.
Gruplardaki biitiin tiyeler liderlik gorevini paylasirlar. Sosyal ve Kkisilerarasi
iligkilerdeki beceriler ve beraber calismanin gerekliligi 6grencilere dogrudan
ogretilir. Ogretmen gozlem yapar, grupta ortaya c¢ikan sorunlari analiz eder ve
gruplara gorevlerini nasil yapacaklarma dair rehberlik eder. Ogretmen gruplardaki
igbirligi ve verimin arttirilmasi i¢in gruplarin olusturulmasmdan grup tiyelerinin
degerlendirilmesine kadar ki biitiin asamalarin planlanmasin yapar.

Genel olarak isbirlikci O6grenme yaklasiminda Ogretimin diizenlenmesi alt1
basamakta gergeklestirilir. 1.Ogretmen tarafindan belirlenen genel bir problem alant
icindeki konular ogrenciler tarafindan secilir, daha sonra gruplar olusturulur.
2.Dersle ilgili alt konular, 6gretim yontemleri 6gretmen ve &grenciler tarafindan
igbirligine dayali olarak planlanir ve belirlenen problem konularina gore hedef
davraniglarin diizeyleri belirlenir. 3.Ogrenciler, belirlenen hedef davranslara gore
kendi planlarmi gergeklestirirler. 4.Grup igindeki 6grenciler birlikte elde edilen
bilgileri analiz ederler ve degerlendirirler. Daha sonra her bir grup iiyesi kendine
daha 6nceden verilen konuyu grup arkadaslarina nasil anlatmasi gerektigini planlar.
5.Her bir gruptaki 6grenciler grup arkadaslarinin konular1 anlamasini saglar. Grup
sunular1 Ogretmen tarafindan diizenlenir. 6.Smiftaki calismalar gerektiginde
dgretmen ve 6grenciler tarafindan birlikte degerlendirilir ve bir karara baglanir.

Isbirlikci 6grenme yaklasimi tek bir teknikten olusmadigi igin uygulanacak teknik
dersin amacina, konuya, ogrencilerin 6grenme seviyelerine, yetenek ve eldeki
olanaklara bakilarak 6nceden tespit edilir. Calisma alami ve smuf 6grencilerin
katilimin1 ve konsantrasyonlarimi olumlu yonde etkileyecek bicimde diizenlenir.
Gruplar 6grenciler belli bir seviyeye gelinceye kadar 6gretmen tarafindan belirlenir.
Grup buytikliigii var olan materyal, akademik isin tiirii, calismaya ayrilan zaman
siireci, Ogrencilerin sahip oldugu sosyal becerilere gore degisiklik gosterir.
Calismanin akisini bozmadan ¢ikabilecek giiriiltiiyii azaltmak igin bazi énlemler
alinir. Ogretmen uygulamay1 baslatmadan 6nce akademik isi, gorevi, hedefleri,
kavram ve stratejileri, basari igin 6lgiitleri agiklayarak grup calismasini ve amacini
dgrencilere acik bir sekilde ifade eder. Calismalar devam ederken gretmen, fikir ve
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diistincelerin paylasilmasinda, gruptaki her 6grencinin katilimimin saglanmasinda
diistincelerin birbirleriyle iliskilendirilmesinde, grup raporunun veya projesinin
hazirlanmasinda destek olur. Bir grubun ¢alismasini digerlerinden tnce bitirmesi
durumunda grubun yaptiklart dgretmen tarafindan kontrol edilir. Once bitiren
grubun 6grencileri diger gruplara yardim igin gonderilir. Gruplar yaptiklar1 ¢alisma
ile ilgili bir sonuca ulastiginda calismalarii bitirirler. Degerlendirme islemine
ogrencilerde katilir, 6grenmenin nicelik ve niteligi belirlenir.

Ogrenme o6gretme ortamunda ogrencilerin derse aktif katihimlarmi ve kalict
dgrenmeyi saglayacak ogrenme yaklasimlarinin kullanilmas: énemli bir boyuttur.
Etkili 6grenme yaklasimlarimin kullanilmast 6gretimin Kkalitesini arttiracaktir.
Cocuklar en iyi yaparak ve yasayarak Ogrenirler. Dersin daha etkili ve verimli
olmas: igin Fen Bilgisi 6gretim programlar1 ogrenci merkezli, arastirmaya,
incelemeye ve deneye dayali etkinliklerden olusmalidir. Basari diizeylerini
arttirmada geleneksel 6grenme yontemlerine gore fark bulunan ve 6grenme 6gretme
stireglerine karst olumlu tutumlar gelistirmeyi saglayan isbirligine dayali 6grenme
yaklasiminin Fen Bilgisi dersine etkilerinin arastirilmasi faydali olacaktir.

Arastirmamn Amaci: Bu arastirmanin amaci, Fen bilgisi dersinin 6gretiminde
isbirlik¢i 6grenme yaklasiminin uygulandigi grubun basari ve tutum puanlarinin
ortalamalar1 ile geleneksel Ogretimin uygulandigi grubun basar1 ve tutum
puanlarmimn ortalamalar1 arasinda anlamli bir farkin olup olmadigm ortaya
koymaktr.

Aragtirmanin Yontemi: Arastirmada deneysel yontem kullanilmistir. Bu yontemin
kontrol gruplu ©n test, son test deseni uygulanmustir. Arastirmada 2005-2006
ogretim yili giiz doneminde Eskisehir ili merkezinde bulunan Mimar Sinan
Tlkogretim okulu 7. siuifa devam eden &grencilerden yararlamlmistir. Deney ve
kontrol gruplarinin 6n test puanlari ve on tutum puanlarimin ortalamalarina
bakilarak birbirine benzeyen iki smif secilmistir. Bunlardan 7-A sinifi deney ve 7-C
smufi kontrol grubu olarak belirlenmistir.

Arastirmamn Bulgulari: Fen bilgisi dersinde isbirlik¢i 6grenme yaklagimimin
uygulandigr deney grubu ile geleneksel 6gretimin uygulandigi kontrol grubunun
basar1 ve tutum puanlarinin ortalamalari arasinda anlamli bir fark bulunmustur. Bu
fark, deney grubunun lehinedir. Isbirlik¢i 6grenme yaklagimmin uygulamalart ile
dgretim daha etkili olmustur. Fen bilgisi dersinde isbirlik¢i 6grenme yaklasiminin
uygulandig1 simftaki 6grenciler, fen bilgisi dersine yonelik olumlu tutum
gelistirmislerdir. Sonug olarak, isbirlikci 6grenme yaklagiminin uygulamalari, basar1
ve tutum tizerinde etkili olmustur.

Arastirmann Onerileri: Isbirlikli 6grenme teknikleri fen bilgisi dersinin farkl
konularinda denenerek arastirma sonuglari degerlendirilebilir. Isbirlikei 6grenme
tekniklerinin smuf ortaminda kullanimmna ve stire¢ degerlendirmeye agirhik
verilebilir. Ogretmenlerin igbirlik¢i 6grenme yaklasimi hakkinda ne kadar bilgi
sahibi olduklar1 ve bunu uygulamak icin ne kadar istekli olduklari tizerine betimsel
arastirma  yapilabilir. Isbirlikci Ogrenmenin yurtici ve yurtdisi uygulamalar:
arasindaki farkliliklar1 konu edinen betimsel calismalar yapilabilir.

Anahtar sozciikler: Isbirlikci dgrenme yaklasimi, fen bilgisi, basari, geleneksel 6grenme
yaklasim, tutum.
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Abstract
Background of Study: Two-tier items compensate the limitation of simple
multiple choice items that cannot measure the reason of selection of the
alternatives. Three-tier items compensate the limitation of two-tier items
that cannot measure the certainty of the responses. It is not common to use
three-tier tests in the literature and there are validity and reliability
problems with three-tier tests.
Purpose of Study: The aim of this study is twofold: i) to develop and validate
a three-tier test to assess the misconceptions about heat and temperature,
and ii) to compare Turkish bachelor, master, and PhD students’/graduates’
misconceptions by using different methods including a new uncommon
coding style.
Methods: “Heat and temperature are the same” misconception was selected
from the literature because percentages of the students who had these
misconceptions were high among Turkish and international students. A
three-tier test was developed by student interviews, then open-ended
questions and categorizing students’ responses to these questions. The
students were asked to compare heat and temperature of different size
desks made of the same materials, and the same size desks made of
different materials. Furthermore, the relationship between heat and
temperature concepts in these contexts was asked. A total of 1,619 bachelor,
219 master, and 60 PhD students or graduates took the online test
asynchronously. The participants” correct and misconception scores were
calculated by using the first-tiers, first two-tiers and all three-tiers.
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Findings and Results: Results showed that the percentage of the participants’
misconceptions varied between 5% and 48% for bachelor students, between
4% and 49% for master students, and between 7% and 40% for PhD
students depending on whether participants manifested the misconception
in every situation or at least in one situation. The results were supported
by reliability and factor analyses.

Conclusions and Recommendations: Simple multiple choice questions have
limitations to assess students’ achievement and misconceptions compared
to three-tier multiple choice questions. False positives, false negatives, and
lack of knowledge should be taken into account to assess students’
achievement as well as misconceptions. A score for each misconception
must be calculated instead of using a total test score. This must be
supported by suitable reliability and factor analyses. The test given in the
appendix could be used by teachers and/or researchers to better evaluate
students’ ideas about heat and temperature.

Keywords: Physics education, three-tier test, misconception test, heat,
temperature
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For three decades students” misconceptions in physics have been widely studied
in the literature. It is claimed that students’” misconceptions are one of the most
important factors that affect students’ achievement in physics (Halloun & Hestenes,
1985). Therefore, more recent research studies have been concentrating on how to
assess students” misconceptions with a more reliable, valid, and feasible method
(Caleon & Subramaniam, 2009; Chen, Lin, & Lin, 2002; Hasan, Bagayoko, & Kelley,
1999; Kiligc & Saglam, 2009; Rebello & Zollman, 2004; Tan, Goh, Chia, & Treagust,
2002). Although most teachers and researchers are familiar with the development of
achievement tests, they may not be familiar with that of misconception tests. Table 1
summarizes the differences between these two tests that could be found in related
textbooks and literature. These comparisons are very important to consider when

developing a new misconception test.
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Table 1

Differences between Achievement and Misconception Tests

Criteria Achievement Tests Misconception Tests

Usually summative, and

Purpose rarely formative and Mostly Diagnostic
placement
Type of Items Conceptual and quantitative ~ Mostly conceptual

To the correct answer or
Scoring Given To the correct answer alternative that reveals
students’ misconceptions

Table of Objectives categorized by a . L
pe o Misconception list
Specification taxonomy
Evaluation Mostly norm-referenced Mostly criterion-referenced
Reliability Usually hlgher than Usually less than achievement
misconception tests tests

The most popular misconception test in physics education has been the Force
Concept Inventory (FCI) (Hestenes, Wells, & Swackhamer, 1992). Since it was first
published as Mechanics Diagnostic Test (Halloun & Hestenes, 1985), it has been the
most accepted and widely used test in the literature (Hake, 1998). However, it was
also criticized in the literature in terms of what it really measures (Heller & Huffman,
1995; Huffman & Heller, 1995), percentages of false positives (correct answer with
wrong reason) and false negatives (wrong answer with correct reason), and
inadequacy of alternatives of the items (Rebello & Zollman, 2004). Critiques in the
first part had been focused on the mismatch between the proposed dimensions and
the factor analysis results of the FCI.

Although first Hestenes and Halloun (1995) used the concepts of false positives
and false negatives to show content validity of the FCI results in response to
Huffman and Heller (1995), critiques in the second part could be more objective if the
FCI had a mechanism of calculating percentages of false negatives and false
positives. For this purpose, two-tier test items have been used in the literature (Chen
et al., 2002; Rollnick & Mahooana, 1999; Tan et al., 2002). In the first-tier, concept or
the problem is asked. In this sense, the FCI items could be first-tiers of a two-tier test.
In the second-tier, the reason or justification of the answer given to the first-tier is
asked. In order to determine lack of knowledge, some researchers have used the
third-tier (Caleon, & Subramaniam, 2009; Hasan et al., 1999). In the third-tier,
students are asked to what extent they are sure about their responses. Table 2 helps
us score a three-tier question. If you want to use a three-tier test to assess students’
conceptual understanding as an achievement test, you should give a score to the
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students who choose the correct alternative in the first-tier and the corresponding
correct reason in the second-tier and they must be sure about these answers.
Likewise, if you want to use a three-tier test to assess students” misconceptions as a
diagnostic test, you should give a score to the students who choose the
misconception alternative in the first-tier and the corresponding reason in the
second-tier and they must be also sure about these answers. From Table 2, the other
combinations are false negatives, false positives and lack of knowledge. When
participants are not sure about their responses, all combinations of the correct and
wrong responses of the first and second-tiers should be categorized as lack of
knowledge even if both responses are correct. Thus, using simple multiple choice
items, both correct and misconception scores are overemphasized.

Table 2

Decision Table Based on Combinations of the Results of the First and Second-tiers When
Participant is Sure about her/his Responses.

Results of the Second - Tier

Correct Wrong
Mostly false positive
Correct Knowledge of correct concept . )
Rarely misconception
Results of
the First -
Tier Mostly misconception about
Wrong False negative concept

Rarely mistake

For the last critique, after administering four questions of the FCI and equivalent
essay type form of the same questions to the bachelor students, Rebello and Zollman
(2004) concluded that although the percentages of the correct responses were not
changed significantly in each of two formats, the items in the FCI do not have the
distracters that students responded to in the essay type formats. Thus distracters of
the items in the FCI did not suffice for all students. In this regard, last criticism could
be a problem for all selection type (true-false or alternative response, matching, and
multiple-choice) items that require the students to select the answer. By this way,
students’ responses are restricted. Hence alternatives must be changed according to
the physics backgrounds of the students. In order to solve this problem, a blank
alternative could be included with the multiple-choice items in case students want to
write an answer that is not provided.

Like the FCI, the thermal concept evaluation test was developed to assess
students” understanding of thermodynamics concepts by Yeo and Zadnik (2001). It is
thus most probable that it has the same limitations. Another limitation for both tests
is that one cannot calculate a score for a specific misconception because of the
number of the questions assessing each misconception. Although both tests have six
items for some misconceptions, they have only one or two items for most
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misconceptions (23 out of 35 for the thermal concept evaluation test and 16 out of 30
for the FCI). These items for each misconception are used while calculating
percentages of students who hold that misconception. If each misconception were
assessed by more than two items, then test length could be a problem. For this
reason, one of the most common misconceptions about thermodynamic concepts was
chosen for this study: “Heat and temperature are the same” or “temperature is a
measure of heat” or “heat and the temperature are not the same but they can be used
interchangeably in the context”.

In light of the debated issues, the purposes of this study are i) to develop and
validate a three-tier test to assess the misconceptions about heat and temperature,
and ii) to compare bachelor, master, and PhD students’” misconceptions by using a
new uncommon coding style and old styles.

Method
Development and Administration of the Instrument

First, the related literature was examined for misconceptions about heat and
temperature and for popularity of these misconceptions among students. The
misconceptions in Appendix A were selected to be studied because percentages of
the students who had these misconceptions were high among Turkish (Baser, 1996)
and international (Yeo & Zadnik, 2001) students. Then, interview questions were
constructed. Two high, two medium, and two low ability students (as judged by the
physics teacher of the classroom) were interviewed with these questions. The
purpose of the interviews was to make sure that the questions are clear,
understandable, and help elicit students’” misconceptions under investigation. Next,
revised open-ended questions were prepared and administered to 36 high school
students. Furthermore, students’ responses were categorized, and three-tier
questions were prepared. This test was checked by several physics education PhD
students and two university physics instructors to ensure that the items were
properly constructed and relevant to the misconceptions, and correct and
misconception codings given in Appendix A were correct. The English version of
final form of the three-tier heat and temperature test is given in Appendix B. Next,
the final form of the test was published on a website. The possible visitors (members
of the website and related discussion forms) were informed by e-mail. The visitors
completed the test at their convenience. Therefore, there is no time limitation to
finish the test.

The website is a physics and physics education portal that has been on the
Internet since 2003, and accessed daily by approximately 4,000 visitors. There are
biographies of the scientists, simulations, tutorials, answers to the physics questions
of the university entrance examinations, and forums about different topics related to
physics. There are approximately 22,000 registered members of the website.

Subjects

The participants of the study were the individuals who retrieved the website and
asynchronously took the test. The test was completed by 3,879 times in two and a
half months. Four hundred seventy- four multiple entries were found by controlling
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the responses that they selected or wrote. Thus, 3,405 entries were retained. There
were four demographic questions in the beginning of the test: “What is your
gender?”, “What is your educational level?”, “What is your occupation?”, and
“When were you born?” One thousand five hundred and seven of the participants
chose that they are elementary or high school students/graduates. These students’
responses were not discussed here. The remaining participants’” demographics are
given in Table 3. When the participants chose bachelor’s degree as the educational
level, bachelor could mean that they are bachelor students or they hold a bachelor’s
degree. The same could be valid for other educational levels. Unlike birth year and
occupation, there were no missing data for education level and gender.

Table 3

Participants” Educational Level, Gender, Birth Date and Occupations

Education Level Gender Birth Year Occupation
1,619 Bachelor 1,130 Males Max = 1988 866 Students
489 Females Min = 1940 391 Teachers
Median =1982 124 Engineers
24 Officers
20 Self-employed
14 Unemployed
160 Others
N =1,431 N =1,599
219 Master 134 Males Max = 1995 96 Teachers
85 Females Min = 1950 51 Students
Median =1980 17 Research
Assistants
8 Engineers
36 Others
N =193
N =208
60 PhD 40 Males Max = 1981 21 Academicians
20 Females Min = 1943 12 Students
Median =1974 9 Physicians
6 Teachers
9 Others
N =50 N =57

If possible, reformat the second row so that N=193 is on the same level as N=208.

Also, can the spacing be reduced between 17 and Research Assistants?
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I
Findings and Results

The data were taken from the website as an electronic document. Correct and
misconception scores were calculated by MS-Excel according to the coding tables
given in Appendix A. Reliability and factor analyses of the data were done by
Statistical Packages for the Social Sciences (SPSS).

Results of the Blank Alternatives

From Table 4, only 3.3% of the participants filled the blank alternative for each
question. As the education level increases, the number of the participants who filled
the blank alternatives slightly increases. Compared to the other questions, the fewer
participants filled the blank alternatives of the first tiers of the questions asking
temperature and heat of the same material desks with different sizes (Templ.1 and
Heat1.1). For these questions, participants either wrote the correct answers in their
words or asked for extra information (temperature of the room, initial temperature of
the desks, and mass and surface areas of the desks). For the first tiers of the questions
asking temperature and heat of the same size desks with different materials
(Temp2.1 and Heat2.1), most of the participants who filled the blank alternatives
asked for extra information about temperature of the room, initial temperature of the
desks, and mass and specific heat capacities of the iron and wood desks.

Table 4

Number of the Participants who Filled the Blank Alternative for Each Question
Question Bachelor Master PhD Total
Templ.1 8 1 0 9
Templ.2 85 17 3 105
Temp2.1 19 2 0 21
Temp2.2 74 12 4 90
Heatl.1 9 3 3 15
Heat1.2 68 5 1 74
Heat2.1 62 13 3 78
Heat2.2 61 10 5 76
HeatTemp 70 16 5 91
Average % 31 4.0 44 3.3

For Temp1.2 and Temp2.2 questions, approximately 75% of the participants who
filled the blank alternatives wrote either because the desks reached the thermal
equilibrium or because the desks have been resting in the room for a long time. Ten
participants for Temp1.2 and 13 participants for Temp 2.2 questions asked for extra
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information (temperature of the room, mass and surface areas of the desks for
Templ.2 question, and temperature of the room, heat and specific heat capacity of
the desks, and thermal conductivity of the desks for Temp2.2 question). The others
wrote sentences that have the same meaning with Alternative “A” of the questions.

Most of the participants who filled the blank alternatives for Heat1.2 and Heat2.2
questions wrote sentences that have the same meaning with Alternative “a” of the
questions. The others asked for some extra information related to the temperature of
the room and specific heat capacities of the desks. For the last question, some
participants who filled the blank alternative wrote sentences that have the same
meaning with the alternatives (14 for the correct and 10 for “B” or “C” alternatives).
Twenty one participants wrote sentences that include wrong definitions of both heat
and temperature (For example, “heat is the total energy of a matter and temperature
is an average energy of a matter”, “heat is the kinetic energy of a matter and
temperature is the average kinetic energy of a matter”). Seventeen participants wrote
that temperature and heat are different without writing definitions. Correct
definition of temperature but wrong definition of heat was written by 18 participants
(For example, “temperature is a measure of the average kinetic energy of the
individual atoms or molecules composing a substance”, “heat is the total

v u

temperature of the matter”, “heat of a matter depends on mass, temperature, and
type of the matter”, “heat is a function of temperature”). The others wrote something
irrelevant in the blank alternative. In this way, almost all the sentences written in the

blank alternatives were coded into the existing alternatives of the related questions.
Correct Scores

Table 5 shows the percentages of the participants who correctly answered the
questions as simple multiple choice test, two-tier test, and three-tier test. The
percentages of the participants who answered the first and second-tiers correctly are
approximately the same. Moreover, the percentage of the participants who correctly
compared the temperature of the desks is higher than that of those who correctly
interpreted heat of the desks. Although the percentage of the participants who
correctly interpreted the heat of the desks is low, the percentage of the participants
who correctly interpreted the relationship between heat and temperature in the
context is high.

When the questions are analyzed as two-tier test, 69% of the bachelor
students/graduates gave the correct responses to both the first and second-tiers of
the first question about temperature. Although 69% of the bachelor
students/graduates correctly compared the temperature of the same material with
different size desks, only 40% of the bachelor students/ graduates correctly compared
the temperature of the same size with different material desks. Furthermore, the
percentages are decreased approximately 8 points from the results of the first-tiers
only to the first two-tiers. In other words, approximately 8% of the participants did
not correctly explain the reasons for their answers to the first-tiers.

When the correct scores were calculated by using all three-tiers, the percentages
were decreased approximately 4% compared to the percentages due to two-tier test.
In other words, 4% of the participants, who answered the first two-tiers correctly,
were not sure about their answers.
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Table 5
Correct Score Percentages of the Questions of the Participants

Bachelor % Master % PhD %
Simple multiple-choice
Templ.1 77 78 73
Templ.2 72 71 70
Temp2.1 47 53 62
Temp2.2 44 49 57
Heatl.1 6 9 27
Heat1.2 6 10 30
Heat2.1 15 16 25
Heat2.2 7 10 30
HeatTemp 59 58 58
First two-tiers
Templ 69 68 65
Temp2 40 45 52
Heatl 4 7 23
Heat2 6 6 20
All three-tiers
Templ 65 63 63
Temp2 37 42 50
Heatl 4 6 23
Heat2 5 5 20
HeatTemp 54 56 55

As aforementioned, three-tier questions enable us to calculate the percentages of
false positives, false negatives, and lack of knowledge of the participants that are
given in Table 6. All the values in general are low. These low values are indicators for
high content validity of the test results (Hestenes & Halloun, 1995). The average
percentages of the false positives are approximately the same for the bachelor,
master, and PhD students/graduates. The average percentage of the PhD
students/graduates who gave the wrong answer with correct reason is two to three
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percent greater than that of the bachelor and master students/graduates.
Furthermore, no differences in the average percentages of the lack of knowledge of
the participants were observed.

Table 6
Percentages of the False Positives, False Negatives and Lack of Knowledge of the Participants

Templ Temp2 Heatl Heat2 Average
% % % % %

Bachelor
False Positive 7 6 2 8 5.8
False Negative 3 3 1 1 2.0
Lack of Knowledge 9 11 9 14 10.8
Master
False Positive 10 7 2 8 6.8
False Negative 3 4 2 3 3.0
Lack of Knowledge 8 9 10 12 9.8
PhD
False Positive 8 10 3 5 6.5
False Negative 5 5 7 10 6.8
Lack of Knowledge 7 12 13 13 113

Misconception Scores

From Table 7, the participants have fewer misconceptions about temperature of
the desks rather than heat of the desks. In other words, they have more difficulty in
understanding heat than temperature. Although the participants thought that the
temperature of the desks depends mostly on the material the desks are made of, they
thought that the heat of the desks depends mostly on sizes of the desks. By
integrating the results presented in Table 5 and Table 7, one cannot say that if the
participants do not know the answer to the question, they have a misconception. For
example, although 65% of the bachelor students/graduates given in Table 5 correctly
compared the temperature of the same material but small and large desks, only 13%
of those given in Table 7 hold the misconception that the temperature of objects
depends on their sizes even though they rest in the same room for a long time. The
remaining 22% of those gave either the correct answer with wrong reason or wrong
answer with correct reason or correct answer with correct reason but unsure about
their answers. This percentage also includes wrong answer with wrong reason but
the answer and corresponding reason are not related to this misconception.
Furthermore, in general, the percentage of misconceptions is reduced more than 10%
when the misconceptions are calculated by using all three-tiers compared to



Eurasian Journal of Educational Research | 63

calculations by using only first-tiers. These participants either made a mistake or had
lack of knowledge. It is also noteworthy from Table 7 that from 47% to 80% of the
participants have misconceptions about heat even with the three-tier test.

Table 7
Percentages of the Misconceptions According to the First, First Two and All Three-tiers
Bachelor Master PhD
% % %

First Tiers
MisTemp1* 17 18 17
MisTemp2* 46 42 30
MisHeat1* 93 89 63
MisHeat2* 80 78 67
First two-tiers
MisTemp1** 16 15 10
MisTemp2** 42 37 25
MisHeat1** 87 85 62
MisHeat2** 77 72 57
All three-tiers
MisTemp1*** 13 14 8
MisTemp2*** 37 34 20
MisHeat1*** 80 79 50
MisHeat2*** 67 64 47

* First tiers were coded according to the coding table given in Appendix A.
** First two-tiers were coded according to the coding table given in Appendix A.
*** All three-tiers were coded according to the coding table given in Appendix A.

Table 8 shows participants’ misconceptions according to the three-tier questions
with different coding. This coding, given in Appendix A under the title of “Heat and
temperature are the same”, integrates the participants’ responses about heat and
temperature of the objects. The first-tiers of the temperature and heat questions for
each context were coded as a question and the second-tiers of the temperature and
heat questions were coded as another question, and the third-tiers of the temperature
and heat questions were coded as another question. The coding checks whether the
participants chose the same alternative for heat and temperature of the desks in the
first, second, and third tiers of the questions. For example, 16% of the bachelor
students/graduates chose the same alternative for the heat and temperature of the
same material but small and large desks in the first tiers of the first questions. Then,
20% of the bachelor students/graduates chose the same alternatives for the heat and
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temperature of the same material but small and large desks in the second tiers of the
first questions. Furthermore, 13% of the bachelor students/graduates chose the same
alternatives for the heat and temperature of the same material but small and large
desks in the first and second tiers of the first questions. This value was reduced to
10% when all three-tiers were taken into account. The participants holding different
degrees used the same sentence for heat and temperature of the same size desks
more than the same material desks. The participants’ misconceptions change from
5% to 48% for the bachelor, 4% to 49% for the master and 7% to 40% for the PhD
students/graduates depending on whether participants manifested the
misconception in every situation (AIIAND) or at least in one situation (AlIIOR).

Table 8
Percentages of the Misconceptions According to the New Coding
Bachelor Master PhD
% % %

Question 1: The same material desks with different sizes

First-tiers 16 16 18
Second-tiers 20 26 23
First two-tiers 13 15 15
All three-tiers 10 12 10

Question 2: The same size desks with different materials

First-tiers 34 34 27
Second-tiers 41 41 30
First two-tiers 29 30 23
All three-tiers 24 25 20
All Questions

AlIOR* 48 49 40
AlIAND** 5 4 7

*AllOR means all three-tiers of the 1st question OR all three-tiers of the 2nd
question OR all tiers of the 3rd question (coding given in Appendix A).

**AllAND means all tiers of the 1st question AND all tiers of the 2nd question
AND all tiers of the 3rd question (coding given in Appendix A).

Factor and Reliability Analyses of the Correct and Misconception Scores

Table 9 presents the reliability and factor analyses of the correct scores. Cronbach
alpha reliability that assesses internal consistency of the test results and a principle
component factor analysis with varimax factor rotation were performed by using
SPSS. Although percentages of the correct scores were low especially for the heat
questions, factor analysis results show that the participants’ responses discriminate
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heat and temperature concepts. The participants sometimes responded differently for
the temperature of the same size but different material desks, and the same material

Table 9
Results of the Reliability and Factor Analyses of the Correct Scores

Bachelor

Master

PhD

9 Questions*

3Factors - 67% - .63

1. H (.75)
2.T2(.89)
3. T1+3Q (.60)

3Factors - 68% - .68

1.H (.79)
2.T2(.88)
3. T1+3Q (.56)

2Factors - 68% - .80

1.H (91)
2. T+3Q (.80)

8 Questions*

3Factors - 75% - .65

3Factors - 75% - .69

2Factors - 73% - .79

1. H (.75) 1.H (.79) 1.H (.91)

2.T2(.89) 2.T2(.88) 2.T(.83)

3.T1(.84) 3. T1 (.80)
5 Questions** 2Factors - 57% - .37 2Factors - 59% - .47 2Factors - 72% - .67
(First-tiers)

1. T+3Q (47) 1.T (.59) 1. H (.88)

2. H (.50) 2. H+3Q (41) 2. T+3Q (.63)
4 Questions** 2Factors - 70% - .35 2Factors - 71% - .43 2Factors - 83% - .63
(First-tiers)

1.T (.57) 1.T (.59) 1. H (.88)

2. H (.50) 2. H (.54) 2.T (.69)

5 Questions***
(First Two-tiers)

2Factors - 63% - .39

1. H (.70)
2. T+3Q (49)

2Factors - 65% - .48

1. H (.78)
2. T+3Q (48)

2Factors - 77% - .69

1. H (.95)
2. T+3Q (.71)

4 Questions***
(First Two-tiers)

2Factors - 76% - .38

1. H (.70)
2.7 (.60)

2Factors - 80% - .48

1.H (.78)
2.7 (62)

2Factors - 87% - .61

1. H (.95)
2.T(71)

4 Questions****

(All Three-tiers)

2Factors - 75% - .43

1. H (74)
2.T (64)

2Factors - 77% - .53

1. H (.83)
2.T (.64)

2Factors - 87% - .63

1. H (.95)
2.7 (71)

T1 covers temperature questions of Questions 1.1 and 1.2, T2 covers temperature
questions of Questions 2.1 and 2.2, T covers all temperature questions, H covers all heat
questions, and 3Q means Question 3.1.

* T covers temperature questions of Questions 1.1 and 2.1, H covers heat questions of
Questions 1.1 and 2.1, and 3Q means Question 3.1.

T covers two temperature questions but Questions 1.1 and 1.2 coded as one question and
Questions 2.1 and 2.2 coded as one question, H covers two heat questions but Questions
1.1 and 1.2 coded as one question and Questions 2.1 and 2.2 coded as one question, and
3Q means Question 3.1.



66 Ali Eryillmaz

**% T covers two temperature questions but Questions 1.1, 1.2, and 1.3 coded as one question
and Questions 2.1, 2.2, and 2.3 coded as one question, H covers two heat questions but
Questions 1.1, 1.2, and 1.3 coded as one question and Questions 2.1, 2.2, and 2.3 coded as
one question.

but different size desks. In other words, the participants think that the desks have the
same temperature when they are made of the same material but their sizes are
different. However they did not respond the same way when their sizes are equal but
made of different materials. For example, reliability and factor analyses with the nine
questions on the bachelor students/graduates yield three factors, and reliability of
.63. Three factors explained 67% of the whole variance. Four heat questions (H)
loaded in the first factor, two temperature questions about the same size but different
material (T2) loaded on the second factor, remaining two temperature questions (T1)
and the last question (3Q) loaded on the third factor. The Cronbach alpha reliabilities
of the factors are .75, .89, and .60, respectively.

Table 10 shows the reliability and factor analyses of the misconceptions scores.
Acceptable factors and high reliability coefficients were expected because
participants” misconceptions were so high (Hestenes & Halloun, 1995). In other
words, the participants could be taken as novices rather than an expert group about
the concepts of heat and temperature. Reliability coefficients for the test results and
for the factors varied between .46 and .87, and between .41 and .94, respectively. The
misconceptions about heat and temperature loaded on the different factors except
once for the PhD students/graduates when analyzing four misconceptions (first
tiers). When misconceptions about the relationship between heat and temperature
were included in the factor analyses, most of the time (seven out of nine) this
misconception loaded on the same factor with the misconceptions about
temperature. In other words, participants who thought that the temperature of the
desks resting in a room for a long time depends on their sizes and/or materials, also
thought that “heat and temperature are the same” or “temperature is a measure of
heat” or “heat and the temperature are not the same but they can be used
interchangeably in the context”. The factors explained between 57% and 79% of the
total variances and these values could be acceptable.

The first-tiers of the temperature and heat questions for each context were coded
as a question and the second-tiers of the temperature and heat questions were coded
as another question. Thus new coding formed four questions. By using this new
coding, item analysis was performed. Results of the PhD students/graduates only
were discussed here as an example. Difficulty indices for the PhD
students/graduates ranged from .13 to .23 with a mean of .19. This means that the
items were difficult for even the PhD students/graduates. Discrimination indices
ranged from .60 to .79 with a mean of .70. These values could be accepted as quite
high for a misconception test. Table 11 shows the reliability and factor analyses of the
misconceptions scores with this new coding and the last question. The reliability
coefficients varied between .69 and .86. First and second-tiers of a question, and first
and third questions loaded on the same factor in all factor analyses. A unique factor
was formed for the PhD students/graduates. This means that these participants’
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responses about the relationship between heat and temperature did not change
according to the context.

Table 10

Results of the Reliability and Factor Analyses of the Misconception Scores

Bachelor

Master

PhD

9 Questions*

3Factors - 68% - .70

1. H (.75)
2. T1+3Q (.63)
2.T2(.78)

3Factors - 69% - .75

1. H+3Q (.69)
2.T2(.89)
3.T1 (.90)

2Factors - 71% - .87

1. H (94)
2. T+3Q (.81)

8 Questions*

3Factors - 76 % - .71

3Factors - 77% - .76

2Factors - 75% - .87

1. H (.75) 1. H (.78) 1. H (.94)
2.T1(.93) 2.2 (.89) 2.7 (.80)
3.T2(78) 3.T1 (.90)

5 Questions**

(First-tiers)

2Factors - 57% - .46

1. T+3Q (45)
2.H (52)

2Factors - 60% - .55

1. H+3Q (47)
2.T (.60)

2Factors - 71% - .76

1. H (.88)
2. T+3Q (.64)

4 Questions**

(First-tiers)

2Factors - 69% - .46

1.H (52)
2.7 (52)

2Factors - 71% - .54

1. T (.60)
2.H (54)

1Factor - 57% - .74

1. H+T (.74)

5 Questions****

(All Three-tiers)

2Factors - 57% - .47

1. T+3Q (43)
2.H (58)

2Factors - 58 % - .54

1. T+3Q (41)
2.H (59)

2Factors - 66% - .59

1. H (.80)
2. T+3Q (51)

4 Questions****

(All Three-tiers)

2Factors - 69% - .48

1. H (58)
2.T (50)

2Factors - 72% - .59

1.T (.58)
2.H (59)

2Factors - 79% - .57

1. H (.80)
2.T (.60)

*, **, **** Notations used in this table are the same as the corresponding notations

under Table 9.
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Table 11

Results of the Factor and Reliability Analyses of the Misconception Scores According to the
New Coding.

Bachelor Master PhD

5 Questions* 2Factors - 70% - .69 2Factors - 70% - .69 1Factor - 59% - .80

1. 1QT+3QT (.54) 1. 2QT (.85) 1. 1QT+2QT+3QT (.80)
2.2QT (84) 2.1QT+3QT (.58)

4 Questions* 2Factors - 86% - .77 2Factors - 85% - .76 1Factor - 70% - .86

1. 2QT (.84) 1. 2QT (.85) 1. 1QT+2QT (.86)
2.1QT (82) 2.1QT (.79)

* 1QT, 2QT, and 3QT were calculated for those students who are sure about their
answers. 1QT stands for two questions: one for first-tiers of the first questions
and one for second-tiers of the first questions, 2QT stands for two questions: one
for first-tiers of the second questions and one for second-tiers of the second
questions, and 3QT stands for the first-tiers of Question 3.

Implications and Suggestions

This study revealed the development and validation of the three-tier heat and
temperature test. The study also revealed how to calculate correct and misconception
scores from a three-tier test. The participants’ correct and misconception scores were
calculated by using the first-tiers, first two-tiers and all three-tiers. These helped us
show the superiority of using three-tier tests to assess students” achievement and/or
misconception. These scores were supported by the suitable reliability and factor
analyses. This study suggests that;

1. Blank alternatives included with the multiple-choice items work fine with
three-tier items. This could be taken as good practice with multiple choice
items.

2. The test can be used to assess bachelor and graduate students” misconceptions
about heat and temperature. By using three-tier tests, 13% of the bachelor
students/graduates, 14% of the master students/graduates, and 8% of the
PhD students/graduates certainly think that the temperature of the same
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material desks but different sizes depends on the sizes of the desks even if the
desks rest in a room for a long time. These values are 80%, 79%, and 50% for
heat of the tables, respectively. In addition, 37% of the bachelor
students/graduates, 34% of the master students/graduates, and 20% of the
PhD students/graduates certainly think that the temperature of the same size
desks but different materials depends on the material of the desks even if the
desks rest in a room for a long time. These values are 67%, 64%, and 47% for
heat of the tables, respectively. Furthermore, 32% of the bachelor
students/graduates, 32% of the master students/graduates, and 30% of the
PhD students/graduates certainly chose that “Heat and temperature are the
same” or “Temperature is a measure of heat” or “Heat and temperature are
not the same. However, they can be used interchangeably in the context”.

Simple multiple choice questions have limitations to assess students’
achievement and misconceptions compared to three-tier multiple choice
questions. False positives, false negatives, and lack of knowledge should be
taken into account to assess students” achievement as well as misconceptions.
Rollnick and Mahooana (1999) effectively showed the speedy development of
two-tier multiple choice diagnostic questions from simple multiple choice
questions.

Misconception tests should not be scored based on the correct scores. Using
correct scores on the misconception tests presumes that high correct scores on
the test indicate few misconceptions, or low correct scores on the test indicate
many misconceptions. In other words, if participants do not choose the correct
alternative of a question about a concept, they have misconception about the
concept. This study showed that this is not true even if the distracters are
arranged in such a way that they reveal students’ common sense.

A score for each misconception must be calculated instead of using total test
score. This must be supported by suitable reliability and factor analyses. This
may reduce the wrong use of total test score without verifying underlying
unique dimension of the test. In this way, researchers can investigate the
effectiveness of a treatment on a specific misconception. In this situation,
number of questions to assess each misconception is an important factor to
change the reliability of the test results.

Third-tiers of the test could be analyzed for a whole class to decide the
modification of the instructional deliveries as used by Hasan et al. (1999).
However, in this study, third-tiers were analyzed for each student to calculate
the percentages of the lack of knowledge.

The test in Appendix B could be used by teachers and/or researchers to better
evaluate participants’ ideas about heat and temperature. The proposed format
of the test and new coding could be used for other related but confusing
concepts like position and velocity, velocity and acceleration, momentum and
impulse, and so on.
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Appendix A: Coding Tables for the Correct and Misconception Scores.

Correct Scores:

Question No Temperature Heat
1.1 C d
1.2. B c
1.3. A
2.1. C d
2.2. B c
2.3. A a
3.1 D
3.2. A
Misconception Scores:
MisHeatTemp: Heat and temperature are the same.
[(1.1.A AND 1.1.a) OR [(2.1.A AND 2.1.a) OR
(1.1.B AND 1.1.b) OR (2.1.B AND 2.1.b) OR
(1.1.C AND 1.1.c) OR (21.C AND 2.1.c) OR
(1.1.D AND 1.1.d)] (2.1.D AND 2.1.d)]
(LA 2; g ORC) OR AND OR \ND
(32.A) AND [(12.A AND 1.2.a) OR AND [(2.2.A AND 2.2.a) OR
(1.2.B AND 1.2.b) OR (22.B AND 2.2.b) OR
(1.2.C AND 1.2.0)] (2.2.C AND 2.2.0)]
AND AND
(1.3. A AND 1.3. a) (23. AAND 2.3. a)

MisTemp1: Temperature of an object depends on its size.

1.1.AORB

‘ AND ‘ 12.A

‘ AND ‘ 13.A
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MisTemp2: Temperature of an object depends on the material made of. That is;
iron is naturally cooler than wooden.

‘AND ‘ZZA

‘AND ‘Z&A

21.AORB
MisHeat1: “Heat of an object depends on its size” or “heat of two objects can be
compared”.
‘ 1.1.aORbORc ‘ AND | 1.2.a0ORb ‘ AND ‘ 1.3.a

MisHeat2: “Heat of an object depends on the material made of” or “heat of two
objects can be compared”.

2.

1.aORbORCc

‘AND |ZZaORb

‘AND ‘23a

Appendix B: Three-tier Heat and Temperature Test.

1. Answer the following questions for two iron desk (one is small, one is large) resting in a room

for a long time.

1.1. Which one of the desk has higher

temperature?

Small desk has higher temperature.
Large desk has higher temperature.
Their temperature is the same.

Their temperature cannot be compared.

Other. Please write

1.1. Which one of the desk has higher heat?
a. Small desk has higher heat.

b. Large desk has higher heat.

c. Their heat is the same.

d. Their heat cannot be compared.

e. Other. Please Write........cccceevuverreveinennnnne

Sl o N w e

2. Which one of the followings is the

reason of your answer in the previous
question?

1.2. Which one of the followings is the reason of
your answer in the previous question?

Heat depends on the size of the desk.

AT he size of th .
emperature depends on the size of the b. Heat doesn’t depend on the size of the
desk.
desk.
B. Temperature doesn’t depend on the size c. We can't talk about the heat of the desks.
of the desk.
d. Other. Pl Tte.
C. We can’t talk about the temperature of er. lease write
the desks.
D. Other. Please write.........ccccocovcnininiinnnns
1.3. Are you sure about your answers given | 1.3. Are you sure about your answers given to
to the previous two questions? the previous two questions?
A. Sure. a. Sure.
B. Not sure. b. Not sure.
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2. Answer the following questions for the two same size desk (one is made of iron, the other is

wood) resting in a room for a long time.

2.1. Which one of the desk has higher
temperature?

. Wood desk has higher temperature.
Iron desk has higher temperature.

Their temperature is the same.

onw

Their ~ temperature  cannot  be

compared.

E. Other. Please write

2.1. Which one of the desk has higher heat?
Wood desk has higher heat.
b. Iron desk has higher heat.
c.  Their heat is the same.
d. Their heat cannot be compared.

e. Other. Please write

2.2. Which one of the followings is the
reason of your answer in the previous
question?

A. Temperature depends on the material
of the desk.

B. Temperature doesn’t depend on the
material of the desk.

C. We can't talk about the temperature of
the desks.

D. Other. Please write.......ccococeeininrneunnns

2.2. Which one of the followings is the reason of
your answer in the previous question?

Heat depends on the material of the desk.

b. Heat doesn’t depend on the material of
the desk.

c.  We can’t talk about the heat of the desks.
d. Other. Please write........c.coeeeirnireeennnes

2.3. Are you sure about your answers given
to the previous two questions?

A. Sure.

B. Not sure.

2.3. Are you sure about your answers given to
the previous two questions?

a. Sure.

b. Not sure.

3.1. What is the relationship between heat and temperature in the context above?

A. Heat and temperature are the same.

B. Temperature is a measure of heat.

C. Heat and temperature are not the same. However, they can be used interchangeable in the

context above.

D. Heat is the energy transferred due to temperature difference.

E. Other. Please write.......

3.2. Are you sure about your answer given to the previous question?

A. Sure.
B. Not sure.
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Uc-Asamali Is1 ve Sicaklik Testinin Gelistirilmesi ve
Uygulanmast: Lisans ve Lisansiistii Ogrencileri Ornegi

(Ozet)

Problem Durumu: Alan yazini, ogrencilerin fizik basarilarma etki eden
onemli faktorlerden birinin dgrencilerin o konudaki kavram yanilgilar:
oldugunu gostermektedir. Yeni ¢aligmalar bu kavram yanilgilarimi daha
gecerli, giivenilir ve kolay nasil olgiilebilir tizerinde odaklanmaktadir.
Cogu ogretmen ve arastirmaci basari testlerinin gelistirilme stireclerine
asina olmalarma ragmen kavram yanilgisi testinin gelistirilme stirecine
yabancidirlar. Basari testlerinde sorular rakamsal ve kavramsal igerikliyken
kavram yamnilgis: testlerinde genellikle kavramsaldir. Basar1 testlerinde
dogru sik secildiyse puan verilirken kavram yanilgisi testlerinde dogru sik
veya kavram yanilgisini olgen sik secildiyse puan verilir. Basari testlerinin
gecerliligini gostermek igin sorularn hangi hedef davranislari olgtiigi
listelenirken kavram yanilgis testleri i¢in hangi kavram yamlgilar: dlgtiigii
listelenir.  Basar1 testleri genelde grup ortalamasma bakarak
degerlendirilirken kavram yanilgis1 testleri onceden belirlenen o&lgiitlere
gore degerlendirilir. Basar1 testlerinin i¢ giivenirligi genelde kavram
yanilgisi testlerinin giivenirliginden biiyiiktiir. Ve son olarak basari testleri
genelde not verme ¢ok az doniit verme veya siniflama amacl kullanilirken
kavram yanilgis1 testleri tanilama amagh kullanulir. Fizik egitiminde en
taninmus kavram testi de Kuvvet Kavram Testidir. Bu test cok yaygin
olarak alan yazininda kullanilmasina ragmen son zamanlarda gercekten ne
olgtugii ile ilgili kritik edilmektedir. Bu testin yanlis sebepli dogru
ytizdelikleri ve dogru sebepli yanlis ytizdeliklerinin ne kadar biiytik
oldugu ile celdiricilerinin ne kadar calistign sorgulanmaktadir. Aymn
zamanda testin olgmeye calistigi alt boyutlarla faktér analizi sonucunda
ortaya ¢itkan alt boyutlarin ortiismemesi bu kritikleri arttirmistir. En
taninmis ve alanda yaygin olarak kullanilan testlerde bile bulunan bu
problemleri ¢ozmek icin tic-asamali testler kullanilmaya baslanilmistir.
Fakat bu testlerin de giivenirlik katsayilar1 ¢ok duistik ¢ikmaktadir.

Arastirmanmin Amact: Bu baglamda, bu ¢aligmanin iki temel amact vardir: 1.
Is1 ve sicaklik hakkinda kavram yanilgilarini 6l¢mek icin tic-asamali bir test
gelistirmek ve testin gegerliligini saglamak, 2. Bu araci kullanarak lisans,
mastir ve doktora ogrencileri veya mezunlarimin yeni bir kodlamayla
kavram yanilgilarim slgmek. Ug-asamali test kullanilmasimin sebebi, yanlis
sebepli dogru ve dogru sebepli yanlis oranlarinin rahatca hesaplanabilmesi
ve kavram yanilgisinin hata ve bilgi eksikligi ile ayirt edilebilmesidir. Yeni
kodlamanin kullanilmasinin amaci ise bu araglarda goriilen giivenlik
katsayis1 dusiiklugiine ve faktor analizi sonuglarimin olciilmek istenen
boyutlarla ortiismemesine ¢oztim bulmaktir.
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Aragtirmamn Yontemi: Alan yazinindan faydalanarak 1s1 ve sicaklik konusu;
Turk ve diger tilke 6grencilerinin 6grenme zorlugu yasadigi konulardan bir
tanesidir. Bu konuda agik uclu sorular hazirlanarak bir grup ogrenci ile
karsilikli goriismeler yapilmistir. Bu goriismeler sonucunda revize edilen
actk uglu sorular yazili olarak 36 lise dgrencisinin ¢6ziim ve sebeplerini
yazmalar1 istenmistir. Daha sonra 6grenci cevaplar1 siniflandirilarak birinci
ve ikinci asama sorularinin secenekleri olusturulmustur. Olusturulan bu
test birkag fizik egitim doktora ogrencisi ve iki 6gretim tiyesi tarafindan
kontrol edilmistir. Bu sorularda aym1 maddeden yapilmis farkh
biytikliikteki masalarin ve farkli maddeden yapilmis aym buytiklikteki
masalarin hem 1silarin1 hem de sicakliklarini karsilastirmalar: istenmistir.
Her c¢oktan segmeli soruya bir bos sik eklenerek ogrencilerin kendi
isteklerini de girmeleri saglanmustir. Son olarak bu test, yillardir fizik
egitim sitesi olarak hizmet veren ve giinliik ortalama 4000 kisi tarafindan
ziyaret edilen bir sitede yayimlanmis ve ilgili tartisma forumlarinda
duyurulmustur. ki buguk ayda toplam 3879 kisi testi cevrim ici olarak
doldurmuslardir. Birden fazla defa anketi yollayanlar c¢ikarildiginda 3405
veri kalmustir. Bunlardan 1507’si ilkogretim veya lise ogrencisi veya
mezunu olduklarini belirtmislerdir. Bu 6grencilerin verileri bu ¢aligmada
incelenmemistir. Diger katilimcilarin 1619u lisans, 219'u mastir ve 601
doktora dgrencileri veya mezunlar: olduklarin belirtmistir.

Arastirmammn Bulgulari: Her soruda verilen bos siki katilimcilarin %3,3"t
doldurmustur. Dolduranlarin ¢ogu yazili olan siklardaki bilgileri farkl
kelimelerle tekrarlamiglardir. Bunlar o siklar1 se¢mis olarak kodlanmustir.
Digerleri ise soruya cevap vermek icin gerekli olmayan bazi bilgileri (oda
sicakligl, masalarin ilk sicakliklari, masalarin kiitlelerinin ne olduklar1 ve
1s1l kapasiteleri vb.) sormuslardir. Dogru cevaplar ii¢-asamali sorular ile
degerlendirildiginde ayn cisimden yapilms farkl: biiytikliikteki masalarin
sicakliklarini ortalama olarak katilimcilarin %631, 1silarin ise %111 dogru
olarak karsilastirmislardir. Farkli maddeden yapilmis aym biiytiklitkteki
masalarin sicakliklarimi ortalama olarak katilimcilarin %431, 1silarini ise
%10'i dogru olarak karsilastirmislardir. Bu yiizdeliklerde lisans ve mastir
ogrencileri arasinda 6nemli bir fark gozlenmez iken bunlar ile doktora
ogrencileri arasinda doktora dgrencileri lehine bir fark gozlenmektedir. Is1
ve sicaklik arasindaki iliskiyi 6lgen son soruda ise ortalama %55 oraninda
dogru cevap gelmistir. Katiimcilar arasinda g¢ok farkliik olmamakla
birlikte cevaplardaki yanlis sebepli dogru orani %6, dogru sebepli yanlis
oram %4 ve bilgi eksikligi oram ise %10 olarak hesaplanmustir. Sorulari
normal tg-asamali sorular olarak kodladigimizda (her sorunun g
asamasin bir soru gibi kodlamak) yalnizca sicaklik ve 1s1 ile ilgili kavram
yanilgilarmi olcerken, bu galismaya ait farkli bir sekilde kodladigimizda
(sicaklik ve 1s1 sorularinin her asamasini bir soru olarak kodlamak) “1s1 ve
sicaklik aymidir” kavram yanilgisini olcebilmektedir. Kavram yanilgis:
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sonuglar1 incelendiginde, katilimcilar masanin sicakligimin  daha ¢ok
masanin yapildigi maddeye bagli oldugunu sdylerken, 1sistnin daha ok
kiitlesine bagli oldugunu belirtmislerdir. “1s1 ve sicaklik aymdir” kavram
yanilgilar: lisans grencileri i¢in %5 ile %48 arasinda, mastir 6grencileri icin
ogrencileri icin %4 ile %49 arasinda ve doktora 6grencileri i¢in %7 ile %40
arasinda katilimcilarin kavram yanilgisini yalnizca bir durumda veya tiim
durumlarda se¢melerine gore degismektedir. Her iki sekildeki kodlamada
da kavram yamilgilar: oranlari tek asamali coktan se¢meli sorular yerine tic-
asamali ¢oktan se¢meli sorular ile olgiildiigiinde ortalama olarak %10
azalmaktadir. Bu fark, tek asamada Ogrencilerin hata ve bilgi
eksikliklerinden dolayr kavram yanilgisina diismelerini de kavram
yanilgis1 olarak dl¢gmesinden kaynaklanmaktadir. Bu sonuglar giivenirlik
degerleri ve faktor analizi sonuglari ile desteklenmistir.

Arastirmanm Sonuclart ve Onerileri: Sonuclar coktan secmeli sorularin iic-
asamal1 sorulara gore basar1 ve kavram yanilgisini dlgmede sinirhiliklarinim
oldugunu gostermistir. Basar1 ve kavram yamilgilar: olgiiliirken yanlis
sebepli dogrular, dogru sebepli yanlislar ve bilgi eksikliklerine dikkat
edilmesi gerektigi ortaya ¢ikmustir. Toplam test notu yerine, her kavram
yanilgis1 i¢in ayr1 bir not hesaplanmasi daha dogru olacaktir. Bu notlarin
guvenirlik katsayilar1 ve faktor analizleri ile de desteklenmesi
gerekmektedir. Calismada gelistirilen test, lisans ve lisanstistii 6grencilerin
1s1 ve sicaklikla ilgili kavram yanilgilarini daha gegerli, giivenilir ve kolay
olarak 6lgmek i¢in kullanilabilir.

Anahtar Sézciikler: Fizik Egitimi, tic-asamal1 test, kavram yanilgis: testi, 1s1,
sicaklik
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Abstract
Problem Statement: Physical education (PE) is a part of the general
educational program that contributes to the total growth and development
of all children. The physical education lessons also contribute to the
children's social life and interpersonal relations. Class exercises, games,
dances and other activities are generally used for developing children.
Many types of games used in PE lessons such as cooperative games. The
cooperative games have become popular in recent years since these games
emphasize group interaction and positive socialization in a cooperative
setting that de-emphasizes competition.
Purpose of Study: The aim of this study was to investigate the effects of 12
week PE class enriched with cooperative games on the ninth grade
students’ social skills and attitudes toward PE lessons.
Methods: The study involved the ninth grade students in a public
elementary school in Bolu
during 2007-2008 educational year. Fortyfour ninth grade female students
(22 students in the experimental group and 22 students in the control
group) participated in this study. The Social Skills Inventory and The
Attitudes towards Physical Education and Sports Scale were administered
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to all students. During 12-weeks PE lessons, experimental group
participated cooperative games. On the other hand, the control group
continued to partipate regular PE class based on program with traditional
method. The 2x2 (Treatment condition:Experimental/Control x
Time:Pre/Post test) repeated measure analysis of variance (ANOVA) and
one way analysis of variance (ANOVA) were used to analyze the data.
Findings and Results: Findings indicated significant differences between
pre-post tests mesurements of subscales of social skills which are
emotional expressivity, emotional control, social sensitivity, social control
and total social skills. On the other hand, no significant treatment and time
x treatment interaction effects were obtained for social skills and attitudes
toward PE. In addition, no significant time difference was obtained for
attitudes toward PE.

Conclusions and Recommendations: In conclusion, both PE class enriched
with cooperative games and physical education courses with traditional
methods had similar contribution to the improvement of the students’
social skills and attitudes toward PE. In this study, social skills and
attitudes of students were only assessed by using quantitative approaches.
In future studies, qualitative approach should be used to understand the
changes in social skills and attitudes of students.

Keywords: Physical education, social skill, cooperative games, attitude

Physical education is an educational process that contributes to the individual
optimal development and well-being by enhancing their skills, fitness, knowledge
and attitudes (Bucher & Wuest, 1999). According to Pangrazi (2007, p.5), “physical
education is the part of the total educational program that contributes, primarily
through movement experiences, to the total growth and development of all children.
In that way physical education ensures one’s physical, personal and social cohesion”.
The physical education lessons primarily incorporate the movement education and
also contribute to the children's social life and interpersonal relations (Bucher &
Koenig, 1983; Gallahue, 1996). Students acquire such with the help of the in-class
exercises, games, dances and other activities.

Among these activities, games are the indispensable part of the physical
education and enable children to refresh themselves (Boratow, 2006). Though games
are considered to be addressing merely the children, they are significant to make
students from all ages, gain cognitive, psychomotor and affective skills. Also, games
are utilized to design the contents of physical education courses from elementary to
secondary school stages of instruction. Especially, cooperative games are distinctive
and offer an opportunity to act in a cooperative manner and emphasize on the
cooperation, creativity and desicion making (Ramsey & Rank, 1997). As reported by
Gallahue (1996, p.170) “the cooperative games have become popular in recent years
since these games emphasize group interaction and positive socialization in a
cooperative setting that de-emphasizes competition”. It may be possible to claim that
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the cooperative games play an active role in socialization process since these games
provides group interaction environment, one-to-one communication, mutual
assistance, empathy-building, group action and group awareness (Pangrazi, 2007;
Orlick,1979; Orlick, 2006). Kovacs (2008, p.28) also stated that “the cooperative games
can bring children, groups and communities together and eliminate fear and the
feeling of failure. These games also provide an opportunity for challenge, stimulation
and self-validation”.

The previous studies focusing on the effects of games and the cooperative games
indicated that children who grow up by playing games are socially more active, are
more creative, have richer vocabularies, talk more smoothly (Saracho, 1998), and are
happier in doing tasks (Grineski,2002; Orlick, 1981) than those children who grow up
without playing games. In addition, cooperative games tend to increase cooperative
behaviors of children and help children to behave less aggressively (Orlick, 1976;
Orlick, Mcnally, & O’Hara, 1978; Orlick, 1979; Bay-Hintz Peterson, & Quilitch, 1994;
Orlick, 1981). Cooperative games and activities have also been associated with
improving peer acceptance, self-esteem (Ames, 1981; Johnson & Johnson, 1985;
Madden & Slavin, 1983) and social skills (Pangrazi, 2007). On the other hand, the
previous studies (Johnson, Johnson & Scott, 1978; Johnson, Maruyama, Johnson,
Nelson & Skon, 1981; Madden & Slavin 1983; Slavin 1990) inconsistently reported
improvement with cooperative activities academic performance.

As reported in the above literature review, cooperative games in school and
outside life contribute the whole development of children and adolescents. A
physical education class in the school is one of the most suitable vehicles for teaching
students how to cooperate and compete effectively and enjoyably (Kovacs, 2008;
Ramsey & Rank, 1997). Physical education classes through cooperative games also
help the socialization of children and adolescents. Hollander, Wood and Hebert
(2003) suggested that social skills might be developed by well-prepared health
program in schools. Therefore, physical education classes in primary and secondary
schools are very important in developing social skills of the students. In order to
teach and develop social skills ot the students in PE classes, some instructional
strategies such as cooperative learning (Dyson, 2001), peer tutoring (Johnson and
Ward, 2001), reciprocal style (Mosston and Ashworth, 1996) and social responsibility
model (Hellison, 1995) have suggested (cited in Vidoli, 2003).

The previous studies were generally examined the positive contribution of
cooperative games to different features of individual such as academic achievement,
self-esteem, aggression and peer acceptance but not its possible contribution to social
skills and attitudes. Beside previous studies have not examined the effects of
cooperative games in P.E. class on the individuals’ affective and psyhomotor
development. Within our literature search, there is only one study (Ringgenberg,
1998) that examined the effects of cooperative games on classroom cohesion.
Ringgenberg (1998) examined the effects of the cooperative games on bowling scores
of students and he found that cooperative games improved bowling scores of the
individuals, yet, did not affect the amount of cohesion felt among groups. Thus, in
the present study, the effects of cooperative games in PE class on the social skills and
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attitudes toward PE of secondary school students were studied. The social skill was
studied as a variable in this study since good social skills provide students with the
ability to make choices that strengthen their interpersonal relationships and lead to
success in school. Students with good social skills contribute to a positive and safe
school environment. Such skills help students develop resiliency and deal with
future crises or other stressful life events (NMHEC, 2002).

In the present study, social skill viewed as a multidimensional concept (Riggio,
1986; 1989) which includes emotional expressivity (EE), emotional sensitivity (ES),
emotional control (EC), social expressivity (SE), social sensitivity (SS) and social
control (SC). Emotional expressivity relates to skill in sending/encoding nonverbal
and emotional messages, but also includes the nonverbal expression of attitudes,
dominance, and interpersonal orientation. Emotional Sensitivity is skill in receiving
and interpreting the nonverbal messages as well as attentiveness to nonverbal cues.
Emotional Control is ability to regulate emotional and nonverbal displays of
behavior. Social Expressivity is skill in verbal expression and the ability to engage
others in social interaction. Social Sensitivity is the ability to accurately
decode/interpret others’ verbal communications, as well as knowledge of and
sensitivity to the norms governing appropriate social behavior. Social Control is skill
in social role-playing and social self-presentation (Perez, Riggio & Kopelowicz, 2007,
p-31).

Another study variable in this study is the attitude since attitudes toward
physical education has been an important issue in the PE literature recently. Beside,
teacher behavior and content of curriculum influenced students’ attitude in positive
or negative ways to physical education (Figley, 1985; Luke & Sinclair, 1991). The
previous studies related to attitudes toward physical education indicated that
attitudes scores of male students were higher than female students” scores (Smoll &
Schutz, 1980; Sisko & Demirhan, 2002; Kangalgil, Hiiniik & Demirhan, 2004; Hiintik,
2006 and primary school students” attitude scores toward physical education course
were higher than secondary school students’ scores (Aicenena, 1991; Sisko &
Demirhan, 2002). In addition, other studies indicated that sportman students’
attitudes scores toward physical education were higher than students who didn’t
participate in sports (Hiintik, 2006; Kangalgil, Hiintik & Demirhan, 2004; Alpaslan,
2008). It was assumed that structuring PE class with cooperative games that
emphasize cooperation and process of activities could improve the attitudes of
students. Baylan (2009) found that there were a statistically significant relationship
among social skills, attitudes toward physical education and sport course and self-
efficacy level of students in primary and secondary schools. As attitudes of students
toward physical education and sport increase, positive and negative social skill levels
of students increase, too. Moreover, the result of a research which was done in
mentally handicapped children indicated that physical education and sport activities
includes cooperate with others, have good social skills and positive attitudes toward
physical activities and sports (ilhan, 2008).

In summary, the purpose of this study was to investigate the effects of
cooperative games on the ninth grade female students” social skills and attitudes
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toward PE classes. It was hypothesized that 12 week cooperative games improved all
dimensions of social skills and attitudes of students toward PE class.

Method
Research Design

True experimental design (pretest/posttest equivalent groups design) was used
in this study. Participants were randomly and equally assigned to experimental and
control groups. Both groups were tested before and after the intervention.

Sample

The population of the study was the ninth grade female students of a secondary
public school in Bolu which is the central part of Turkey, in 2007-2008_educational
year. The sample was selected for the experimental-control groups among 144 ninth
grade female students. The previous studies indicated that female students attitudes
toward PE class were lower than male students’ attitudes scores. Therefore, this
research was conducted only female students. The Social Skills Inventory and the
Attitudes towards Physical Education and Sports Scale were applied to the seven
ninth grade classes (144 females) at the beginning of the study. The one-way variance
analysis (Anova) were used to determine the differences among all the groups and
according to the results of the pre-test scores of attitudes, there were no significant
differences on attitudes toward PE among seven classes (Fe135 =.910, p=.490).
According to this result, it's be said that the calsses had similar attitudes towards
physical education lesson. In addition, according to the results of the social skills
inventory, emotional sensitivity subscale [F(6-136)= 2.680, p=0.017], social
expressivity subscale [F(6-136)= 2.988, p=0.009] and total social skills [F(6-136)=
3.185, p=0.006] showed statistically significant differences among the groups, but no
significant differences in the other subscales (p>0.05). The Tukey HSD Test was
applied to find the differences in the emotional sensitivity, social expressivity
subscales and total social skill level of the female students. According to the result of
Tukey HSD test, three groups were eliminated. Then, the experimental and control
groups were choosen randomly from the four classes who had similar attitude and
social skill scores. Depending on the random selection, the sample of the study were
44 students, 22 female students in the experimental group and 22 female students in
the control group.

Research Instruments

The Social Skills Inventory (SSI, Riggio,1986). The social skills of students” were
assessed by using The Social Skills Inventory. It was developed by Riggio in 1986 and
was revised in 1989. The inventory has 90 items (15 items per subscales) and each
item is responded on 5 point Likert scale. The inventory consists of six subscales with
total social skill/competence scales: emotional expressivity, emotional sensitivity,
emotional control, social expressivity, social sensitivity, and social control. Total
Social Skill (SSI Total) is a general indicator of total social competence that can be
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obtained by summing the SSI dimensions. The scores of subscales are ranged from 15
to 75. For total social skill the score is ranged from 90 to 450 (Yiiksel, 2004).

The Scale of Attitudes toward Physical Education and Sports (SAPES, Demirhan &
Altay, 2001). Attitudes towards Physical Education and Sports Scale (SAPES)
developed by Demirhan and Altay (2001) was used in order to assess the attitudes of
students towards physical education and sports class. This scale is 5 point likert type
scale and it has 24 items in total, 12 of which are affirmative and 12 are negative. The
lowest scores in the scale is 24 and highest score is 120. The higher score indicates
positive attitudes.

Validity and Reliability

The validity and reliability of The Social Skills Inventory. For the original version of
The Social Skills Inventory, the reliability co-efficient of total social scale was .94 and
the internal consistency (Cronbach’s Alpha) was .89. For SSI subscales the internal
consistency were between .63 and .87 (Perez et al, 2007). The Turkish version of SSI
has good reliability and validity. The internal reliability of the total social skill scale
was .92, and the reliability of the subscales varied from .80 to .89 (Yiiksel, 2004).

The wvalidity and reliability of The Scale of Attitudes toward Physical Education and
Sports.For The Scale of Attitudes toward Physical Education and Sports, Cronbach
Alpha internal consistency coefficient was .93 and the criterion validity coefficient of
the scale was .83.

Procedure

After the random selection of the experimental and control groups, experimental
group participated two hours cooperative games (80 minutes) per week through 12
week in their regular PE class. The PE class for experimental group started with 20
minute warm up followed by 60 minutes of cooperative games to enhance
satisfaction from course, social interaction, and social communication. Some
examples of cooperative games are Lion and Cow, Lemonade, Blanket Volleyball,
Catch the Dragon’s Tail etc.

For example in Blanket Volleyball, two teams use a blanket to toss a beach ball (or
other lightweight ball) back and forth over a rope or volleybal net. Every time one
team tosses the ball over the net and the other team successfully cathes it one
collective point is scored. This game is extremely cooperative in structure because
every team member is a part of every toss and every catch made by the team. In
addition, both teams work together toward a common end, and success is possible
only through cooperation (Orlick, 2006). In the other game, Catch the Dragon’s Tail
players line up with arms around the waist of the person in front. Last one has a
handkerchief in her pocket. The player at the head of the line tries to grab the
handkerchief. No part of the Dragon may break (Luvmour & Luvmour, 2007,p.25).
During the class, teacher emphasize process rather that outcome of games. The
teacher also encourages cooperation, sharing, helping behaviors and creativity
during the class. The teachers create enjoyable, positive, relax, flexible and likable
class atmosphere. The details of cooperative games forl2 week period was given in
Table 1.
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Tablel.
The contents of courses in experimental and control groups
WEEKS EXPERIMENTAL GROUP CONTROL GROUP
(Name of the Games)
1. WEEK Game 1-Hostage Gymnastics, Track and Field
Game 2-Cacth Them All (basic gymnastic positions
Game 3-Pick Up The Balls and lining)
(sprints-100/200m.)
2. WEEK Game 1- Big Jump Gymnastics, Track and Field
Game 2-Dragon Dodge Ball (rhythmical activities)
Game 3-Be Quick (long jump)
3. WEEK Game 1-Go Up Gymnastics, Track and Field
Game 2-Cacth The Dragon’s Tail ~ (fundamental skills in floor)
Game 3-Toby Terrific Turtle (triple jump)
4. WEEK Game 1-Leon and Cow Gymnastics, Track and Field
Game 2-Standing Together (apparatus and non-
Game 3-Lemonade apparatus skills)
(shot put)
5. WEEK Game 1-Base Ball Pass Gymnastics, Track and Field
Game 2-Catch The Little Fishes (apparatus and non-
Game 3-Game Of Team Balance apparatus skills)
(javelin throw)
6. WEEK Game 1-Blinds Can Hear And Track and Field
Deafs Can See (sprints tournament)
Game 2-Spider Web
Game 3-Snake In The Grass
7. WEEK Game 1-Pass Other Side Volleyball
Game 2-Shape Tag (overhead pass)
Game 3-Big Pips
8. WEEK Game 1-4 Hand And 4 Arm But Volleyball
One Body (forearm pass)
Game 2-Use That Rope
Game 3- Blanket Volleyball
9. WEEK Game 1-5till Photograph Volleyball
Game 2-Whell (serving)
Game 3-Kepp Stand
10. WEEK Game 1-Stand Up If U Can Volleyball
Game 2-Destroy It (match)
Game 3-Nine Rocks
11. WEEK Game 1-Pass Inside Ring Measurement and
Game 2-Tag With Baloon Evaluation (volleyball skills)
Game 3-Don’t Step The Ground
12. WEEK Game 1-We Are Buddy Matches

Game 2-Watch Out
Game 3-Tarzan

(volleyball, basketball and
handbeall)
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The control group participated 80 minutes regular PE class throughout 12 week
period. PE class was structured in accordance with the annual curriculum prepared
by the physical education teacher. The traditional PE class was teacher centered,
generally teacher used command style, demonstration, lecturing and discussion
about subjects of the curriculum during the class (Table 1). For both experimental
group and control group PE class was taught by same teacher who is one of the
researchers of the present study.

Data Analyses

Data that were obtained from both experimental and control groups was
analyzed by using 2 x 2 (Treatment: Experimental/Control x Time:Pre/Post test)
Repeated Measure Analysis of Variance (ANOVA). Besides, the one-way analysis of
variance (ANOVA) and the Tukey HSD test were used to determine the
experimental and control groups at the beginning of the study. The level of
significance was accepted as 0.05.

Findings and Results

The results of a 2 x 2 (Treatment Condition: Experimental/Control xTime:
Pre/Post test) repeated measure analysisi of variance test (Anova) indicated
significant differences in emotional expressivity (F14=5.94, p<.05; n2=0.13,
power=0.66); emotional control (F14=4.33, p<.05; n2=0.94, power=0.530); social
sensitivity (F1,42=17.08, p<.01; n2=0.29, power=0.981); social control (F;4=7.44, p<.01;
n2=0.15, power=0.760) between pre-test and post-test measurements (Table 2). In
addition, there was a significant time difference in total social skill scores (F1,4=5.77,
p<.05; n2=0.12, power=0.651). The significant time differences between pre-post tests
has indicated that the emotional expressivity, social sensitivity, social expressivity
and total social skills of all students both in experimental and control increased while
emotional control scores decreased through 12 weeks period . ANOVA also showed
no significant time differences in the attitudes toward PE and sports (p >.05).

2 (Treathment Conditions) x 2 (Time) repeated measure ANOVA also showed no
significant time differences in the attitudes toward PE and sports (p>0.05). In
addition, Treatment condition x Time interactions was not significant for social skill
subscales and attitudes toward PE and sports (p>.05). Nonsignificant interaction
effects revealed that changes in dimensions of social skills and attitudes toward PE
and sport scores over 12 weeks did not differ with regard to type of treatment that
received.
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Table 2.
Means and Standart Deviations for Social Skills and Attitudes Based on the Time of
Measurements
Pre-test Post-test Time
Subscales Groups M Sd M Sd Effect P
F

Social Skills
Emotional Experimental 39.27 850 4441 7.16
Expressivity Control 4118 781 4368 651 594 .019
Emotional Sensitivity =~ Experimental 4782 913 5136  10.14

Control 4941 996 5027 840 263 112
Emotional Control Experimental 4641 1031 43.77 7.83

Control 4614 1114 4150 656  4.33 .043
Social Expressivity Experimental 44.18 861 4723  7.37

Control 4459 857 4673 889 136 .250
Social Sensitivity Experimental 4514 795 5045 792

Control 4727 898 5382 796  17.08 .000
Social Control Experimental 4391 9.88 4686  8.06

Control 4027 826 4818 855 744 .009
Total Social Skills Experimental 263.50 43.13 28541 2822

Control 274.09 47.81 28286 2337 577 .021
Attitudes toward PE and sports

Experimental  94.91 1453 95.82 1498

Control 91.05 1476 93.82 1498 .692 410

Discussion

The primary goal of this study was to test the possible effects of cooperative
games in PE class on the social skills and attitudes toward PE and sport in secondary

school female students.

Analysis indicated that emotional expressivity, social sensitivity, and total social
skill scores of students in both cooperative game PE class and traditional PE class
improved from pre to posttest. However, no changes obtained in emotional
sensitivity and social expressivity from pre to post test. The significant time
differences indicated that the emotional expressivity, social sensitivity and total
social skills of all students (both in experimental and control) increased while
emotional control and social control scores decreased through 12 weeks period. In
other words, 12 weeks PE class (annual program with traditional vs cooperative
games) participation improved interpersonal and communication skills of students.
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Generally, these findings could be supported by the studies that reported positive
effects of PE on socialization process of children and adolescents (flhan, 2008). This
might also be explained by the contribution of the physical education lessons to the
students's social life and interpersonal relations (Serbes, Yiiret, & Topkaya, 2004). A
physical education class in the school is one of the most suitable vehicles for teaching
students how to cooperate and compete effectively and enjoyably (Kovacs, 2008;
Ramsey & Rank, 1997). Furthermore, in generally the nature of PE class involves
games, physical activities, fun, and cooperation. That's why studies (Saracho, 1998;
Bay-Hintz et al, 1994; Orlick et al, 1978; Orlick, 1981; Kogkar, Girmen, Anilan, &
Oztiirk, 2004; Avcioglu, 2001) that reported positive effects of games and cooperative
games on the development of students could support the present study. For example,
Hall (1987) states that group games play a vital role in the children’s ability to
develop strong communicative skills (cited in Mangir & Aktas, 1993). Above
explanations could also apply to the obtained time changes in total social skill scale
in the present study.

Specifically, time changes in emotional expressivity indicated that secondary
school female students improved their skill in sending/encoding nonverbal and
emotional messages learn to express their attitudes, dominance, and interpersonal
orientation through 12 week PE class participation. The change in emotional
expressivity is expected since the nature of PE class provides a chance to students to
relax and express themselves easily. On the other hand, findings indicated reduction
in emotional control score of female students from pre to post test. If an individual
has a high level of emotional control, s/he is observed to control him/herself very
well and his/her self-respect to be high accordingly. A person with a high level of
emotional control is able to pretend to be so well pleased, conceal the actual feelings
even not feeling so indeed, and also when joked, s/he is able to show whatever
mimes and gestures are needed to conceal. Whereas in physical education classes, as
a course requirement, pupils get the opportunity for expressing their emotions,
either positive or negative, with no question or hesitation. Therefore, this outcome
ougtht to be quite natural, as they are given the credit for being able to live what they
indeed feel in physical education classes. In this way, the regression out of the post-
test of emotional control subscale is to be expected.

For social subscales of social skills, findings indicated significant improvement in
social sensitivity and social control. This means that through PE class, students learn
how to become more respectful towards one another, more aware of how other
people feel (Orlick, 1979). Physical education lessons are likely to be conducive in a
way to enable students to develop feeling, value, attitude and social behavior in an
affective manner (Rink, 1998). These results may have occurred due to the fact that
students are provided during physical education with opportunities to act in unison
and be engaged in team-works. These findings were also supported by the study of
Kalkan and Sardogan (2003).

Analysis also revealed no significant time, treatment and treatment of time
interaction effects on the attitudes toward PE and sports. This analysis indicated that
attitudes toward PE did not change over 12 weeks and also changes in attitudes



Eurasian Journal of Educational Research | 87

scores over time did not change whether or not participating cooperative game PE
class or annual program with traditional PE class. In other words, the cooperative
games and the annual program with traditional method did not have a prominent
effect on the attitudes of the participants. This might be explained by high pre-test
attitudes scores of participants. The pre-test means indicated the possible ceiling
effect that all groups had higher scores which approach to highest scores of scale.
But, in this research, all participants were female. According to the results of some
studies, the attitude scores of female students toward PE course are lower than male
students” scores (Smoll & Schutz, 1980; Sisko & Demirhan, 2002; Kangalgil, Hiintik &
Demirhan, 2004; Hiintik, 2006). Another reason might be stable nature of attitude. As
Tavsancil (2002) mentioned, attitudes tend to resist to any changes despite peoples’
continuous efforts to change each other’s attitudes. Eventhough at a slow pace,
attitudes, nevertheless, may undergo changes in spite of this resistance. Considering
these explanations, it may be true to assert that the duration of the study may have
been insufficient for students” attitudes to experience any changes.

Contrary to the hypothesis of this study, improvement in the social skills and
attitudes toward PE over 12 weeks did not differ with regards to type of PE class.
The results failed to find significant effect of cooperative games on the social skill and
attitudes toward PE. In other words, the physical education enriched with the
cooperative games and the physical education restricted to the annual program with
traditional method, when assessed in terms of social skill development, had a similar
effect. La Greca (1993) defined social skills as positive social behaviors contributing
to start-up and continuance of positive social interactions ( cited in Ekinci, 2006).
Social skills play a key role in individual’s relations with his/her environment and
the society as well. Because the students find more opportunities in the course of
physical education to play, share, to take part in mutual assistance, act as leader,
obey the leader, develop communication and so on, it may be the case that the social
skill levels of the experimental and control groups did not exhibit a significant
difference.

Conclusion

In conclusion, physical education enriched with the cooperative games and
physical education lesson, which was taught within the limits of the present
curriculum and with the tarditional, had similar contribution to the improvement of
the students’ social skills and attitudes toward PE and sports. On the other hand,
generally PE classes have remarkable contribution to the improvement of social
skills. These results should be carefully interpreted by considering the limitations of
the present study. First limitation of the present study is the time of intervention. It
may be said that 12 week is not enough to see possible effects of cooperative games
on social skills and attitudes. In future studies longer time period should be used to
test the time effects of cooperative gemes. Second, possible gender effects did not
consider in this study. The gender might be confounding variable. This should be
considered in the future studies. Third, nonsignificant results could be attributed to
limited sample size. It's obvious that sample size has great influence on the statistical
significance of results.... (Gravetter & Wallnau, 2004). The larger sample size should
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be used in further studies. In this study, social skill and attitudes of students were
only assessed by using quantitative approach. In future studies, qualitative approach
should be used to understand the changes in social skills and attitudes of students.

References

Aicinena, S.J. (1991). The teacher and student attitudes toward physical education.
The Physical Educator, 48, 28-32.

Alpaslan, S. (2008). Ortadgretim dgrencilerinin beden egitimi 6gretmenlerinin sergiledigi
ogretim davramslarina iliskin algilart ve dgrencilerin bu derse karsi gelistirdikleri
tutumlar. [The perception of high school student’s toward physical education
teachers’s behavior and attitudes of students toward physical education
course]. Unpublished master dissertation, Abant zzet Baysal Universitesi,
Sosyal Bilimler Enstitiisti, Bolu.

Avcioglu, H. (2001). Isitme engelli cocuklara sosyal becerilerin G§retilmesinde isbirlikgi
ogrenme yaklagimi ile sunulan égretim programumn etkililiginin incelenmesi [The
effect of physical education upon the socialization levels of mentally
handicapped children]. Unpublished doctoral dissertation, Ankara
Universitesi, Egitim Bilimleri Enstitiisii, Ozel Egitim Anabilim Dali, Ankara.

Ames, C. (1981). Competitive versus cooperative revard structures: The influence of
individual and group performance factors on achievement attributions and
affect. American Educational Research Journal, 18, 273-287.

Bay-Hintz A. K., Peterson R. F., & Quilitch H. R.(1994). Cooperative games: a way to
modify aggressive and cooperative behaviors in young children. Journal
Applicational Behaviours Analysis, 17 (3), 435-446.

Baylan, M. (2009). {kdgretim 2. kademe ve orta 6§retim kurumlarmdaki 6grencilerin beden
egitimi  dersine yonelik tutumlar, sosyal beceri ve Ozyeterlik diizeylerinin
kargilastirilmasi. [The comparison of primary and secondary school students’
attitutes toward physical education course, social skills and self-efficacy].
Unpublished doctoral dissertation, Ege Universitesi, Saghk Bilimleri
Enstitiisii, [zmir.

Bucher, C. A. & Wuest, D. A. (1999). Foundations of physical education and sport. The
McGraw-Hill Companies, New York.

Bucher, C. A. & Koenig, C. R. (1983). Method and material for secondary school physical
education, The C.V. Mossey Company, Saint Louis.

Boratow, P. R. (2006). 100 Soruda Tiirk Folkloru [ Turkish folklore in 100 questions]. K
Kitaphigi Yayievi, Istanbul.

Demirhan, G., & Altay, F. (2001). Lise birinci sinif 6grencilerinin beden egitimi ve
spora iliskin tutum 6lgegi II [The scale of attitudes of ninth grade students
toward physical education and sports ]. Hacettepe Universitesi Spor Bilimleri
Dergisi, 12 (2), 9-20.



Eurasian Journal of Educational Research | 89

Ekinci, Y. (2006). Ilkogretim Okulu Yéneticilerinin Sosyal Beceri Diizeylerine Gore
Ogretmenlerin Is Doyumu ve Is Stresinin Kargilagtirilmas: [Relationship between
job satisfaction and organizational stressors of principals in elementary
schools]. Unpublished master dissertation, Gaziantep Universitesi, Sosyal
Bilimler Enstitiisti, Egitim Bilimleri Ana Bilim Dali, Gaziantep.

Figley, G. E. (1985). Determinants of attitudes towards physical education. Journal of
Teaching in Physical Education, 4, 229-240.

Gallahue, D. L. (1996). Developmental physical education for today’s children,
Browné&Benchmarks Publishers, Third Edition, Boston.

Gravetter, F.J. & Wallnau, L.B. (2004). Statistics for the behavioral sciences. USA:
Thomson, Wadsworth.

Grineski, S. (2002). Beden egitiminde isbirligiyle 6grenme [Cooperative learning in
physical education]. (Trans: Selim Yeniceri). Istanbul: Beyaz Yaymlar.

Hollander, D.B., Wood. R.J., & Hebert, E.P. (2003). Protecting students against
substance abuse behaviors: integrating personal and social skills into physical
education. The Journal of Physical Education, Recreation and Dance, 74:5, 45-48.

Huntik, D. (2006). Ankara ili merkez ilcelerindeki ilkogretim ikinci kademe ogrencilerinin
beden egitimi dersine iliskin tutumlarimin simf diizeyi, 6grenci cinsiyeti, 6retmen
cinsiyeti ve spora aktif katilimlart agisndan karsilastirilmas:. | Comparison of
middle school students attitudes toward physical education with regard to
grade, student's gender, teacher's gender and sport participation ].
Unpublished master dissertation, Hacettepe Universitesi, Saglik Bilimleri
Enstitiisii, Ankara.

flhan, L. (2008). Egitilebilir zihinsel engelli cocuklarda beden egitimi ve sporun sosyallesme
diizeylerine etkisi [The effect of physical education upon the socialization levels
of mentally handicapped children]. Kastamonu Egitim Dergisi, 16:1, 315-324.

Johnson, D. W,, Johnson, R. T., & Scott, L. (1978). The effects of cooperative and
individualized istruction in students attitudes and achivement. Journal of
Social Psychology, 104, 207-216.

Johnson, D. W., Maruyama, G., Johnson, R. T., Nelson, D., & Skon, L. (1981). Effects of
cooperative, competitive, and individualistic goal structures on achievement:
A meta-analiysis. Psychological Bulletin, 89, 47-62.

Johnson, D.W. & Johnson, R.T. (1985). The internal dynamics of cooperative learning
groups. In R. Slavin, S. Sharan, S. Kagan, R. Hertz-Lazarowitz, C. Webb and
R. Schmuck (Eds.), Learning to cooperate, cooperating to learn (pp. 103-124). New
York: Plenum.

Kalkan, M. & Sardogan, M. E. (2003). insan iligkileri becerilerine dayali bir egitim
programinin grup {iiyelerinin sosyal beceri diizeylerine etkisi [The effect of a
training program which is based on human relation skills through the level of
the social skills of the group members]. Psikiyatri Psikoloji Psikofarmakoloji (3P)
Dergisi, 11, (2) 137-142.



90 Osman Giilay et. al.

Kangalgil, M., Hiintik, D., & Demirhan, G. (2004). Spor yapan ve yapmayan kiz ve
erkek Ogrencilerin beden egitimi ve spora iligkin tutumlar1 [Attitude of
students, who are engaged in sports and who are not, towards physical
education and sports]. The 10th ICHPER-SD Europe Congress & The TSSA 8th
International Sports Science Congress, November 17-20, Antalya, 137.

Kockar, M., T., Girmen, P, Anilan, H.,, & Oztiirk, A. (2004). Geleneksel ¢ocuk
oyunlanimn egitimsel degeri [Educational value of traditional children's games].
Retrieved April 8 2008 from
http:/ /www2.ogu.edu.tr/ ~mtkockar/cocukoyunlari.htm.

Kovacs, K. (2008). Cooperative games in education, The 10t International Sports
Science Congress, Procedings-I. October 23-25,Bolu, Turkey, pp:28-29.

Luke, M., & Sinclair G. (1991). Gender difference in adolescent attitudes toward
school physical education. Journal of Teaching in Physical Education, 11, 31-46.

Luvmour, J., & Luvmour, B. (2007). Everyone wins cooperative games and activities. New
Society Publishers.

Madden, N, A. & Slavin, R, E. (1983). Mainscreaming students with mild handicaps:
Academic and social outcomes. Reviews of Educational Research, 53, 519-569.

Mangir, M. & Aktas, Y. (1993). Cocugun Gelisiminde Oyunun Onemi, Yasadikca
Egitim Dergisi, 26, 14-18.

National Mental Health & Education Center (NMHEC) (2002). Social skills: promoting
positive behavior, academic success and school safety. Retrieved June, 7, 2004.,
from http:/ /www.naspcenter.org/ fastsheets/socialskills_fs.html

Orlick, T. D. (1976). Games of acceptance and psychosocial adjustment. In D. Smith &
M. Bar-Eli (Eds), Essential readings in sport and exercise psychology (pp.126-134).

Orlick, T. D. (1981). Positive socialization via cooperative games. Developmental
Psychology, 17 (4), 426-429.

Orlick, T. D., Mcnally, J., & O'Hara, T. (1978). Cooperative games: systematic analysis
and cooperative impact. In D. Smith & M. Bar-Eli (Eds), Essential Readings in
Sport and Exercise Psychology (pp.135-154).

Orlick, T. (1979). Childrens’s games: Following the path that has heart. The Elementary
School Guidance and Counselling Journal, 14 (2), 156-161.

Orlick, T. D. (2006). Cooperative games and sports: Joyful activities for everyone. Human
Kinetics, USA: Champaign.

Pangrazi, R. P. (2007). Dynamic physical education for elementary school children. San
Francisco: Pearson Education In.

Perez, J.E., Riggio, R.E., & Kopelowicz, A. (2007). Social skill imbalances in mood
disorders and schizophrenia, Personality and Individual Differences, 42, 27-36.

Ramsey, G. & Rank, B. (1997). Rethinking youth sports. Retrieved June 11 2009 from
http:/ /findarticles.com/p/articles/mi_m1145/is_n12_v32/ai_20127496/



Eurasian Journal of Educational Research | 91

Riggio, R. E. (1986). Assessment of basic social skills. Journal of Personality and Social
Psychology, 51, 649-660.

Riggio, R. E. (1989). Manual for the social skills inventory. Palo Alto, CA: Consulting
Psychologists Press.

Ringgenberg, S. W. (1998). The effects of cooperative games on classroom cohesion.
Published master of science thesis, University of Wisconsin, Lacrosse.

Rink, E. J. (1998). Teaching physical education for learning, Mc-Graw Hill Company,
Boston.

Saracho, O. N. (1998). Socialization factors in the cognitive style and play of young
children, International Journal of Education and Research. 3 (29), 263-276.

Serbes, S., Yiiret, E., & Topkaya, 1. (2004). Ilk ve orta gretim beden egitimi 6gretim
progranumn egitim amaclar agisindan, genel amag ve amag (hedef) icerikleri analizi
[The content analysis of learning objectives pertaining to primary and
secondary school physical education teaching program] XIII. National
Educational Sciences Conference, inonti Universitesi, Egitim Fakiiltesi, Malatya,

Slavin, R. E. (1990). Cooperative learning: theory research and practice., NJ: Prentice-
Hall,. Englewood Cliffs.

Smoll. F. L. & Schutz, R. V. (1980). Children’s attitudes towards physical activity:
longitudial analysis. Journal of Sport Psychology. 2, 137-147.

Sisko, M. &Demirhan, G. (2002). {lkogretim okullar ve liselerde 6grenim goren kiz
ve erkek 6grencilerin beden egitimi ve spor dersine iliskin tutumlar1. [The
attitudes of male and female students from the primary and secondary
schools towards physical education courses |. Hacettepe Universitesi Egitim
Fakiiltesi Dergisi, 23, 205-210.

Tavsancil, E. (2002). Tutumlarmn olciilmesi ve spss ile veri analizi [Attitudes
measurement and data analysis with SPSS]. Nobel Yayin Dagitim, Ankara.

Vidoli, C. (2003). Teaching your class social skills: an explicit strategy. Teaching
Elemantary Physical Education, November,20-22.

Yiiksel, G. (2004). Sosyal beceri envanteri el kitab: [Social skills inventory manual].
Ankara: Asil Yaym Dagitim.



92 Osman Giilay et. al.

Isbirlikli Oyunlarin Ogrencilerin Sosyal Beceri Diizeylerine ve
Beden Egitimi Dersi Tutumlarina Etkisi

(Ozet)

Problem Durumu: Beden egitimi ¢cocuklarm biiytime ve gelisimlerinde oncelikli
olarak hareket deneyimlerine katkida bulunan biitiin egitsel programin bir
parcasidir. Beden egitimi dersleri oncelikli olarak hareket egitimini igerir ve
ogrencilerin sosyal yasamlarma ve kisiler arasi iliskilerine katkida bulunur.
Beden egitimi derslerinde sinuf icerisinde uygulanan oyunlar, danslar ve diger
aktivitelerle 6grencilere bu ozellikler kazandirilir. Beden egitimi derslerinde
uygulanan oyunlar ¢ok gesitlidir. Ornegin, isbirlikli oyunlar son zamanlarda
oldukga popiiler olmustur ¢tinkii isbirlikli oyunlar bireysel olarak yarismay1
desteklemeyen isbirlikli bir kurulum iginde grup etkilesimini ve olumlu
sosyallesmeyi icermektedir.

Arastirmanin Amaci: Bu arastirma beden egitimi derslerinde 12 hafta boyunca
oynatilan isbirlikli oyunlarin 9. siif 6grencilerinin sosyal becerilerine ve beden
egitimi dersine kars1 tutumlarina etkisini incelemek amaciyla yapilmistir.

Arastirmanin Yontemi: Aragtirma 2007-2008 ogretim yilinda Bolu ili Merkez
ilcede bulunan bir ortadgretim kurumunda ogrenim goren 9. sif kiz
ogrencileri tizerinde yiriitilmiistiir. Arastirmaya 44 6grenci (deney grubunda
22 dgrenci ve kontrol grubunda 22 6grenci) katilmistir. Arastirmada veri
toplama araglar1 olarak Sosyal Beceri Envanteri (SBE) ile Beden Egitimi ve
Sporda Tutum Olgegi (BESTO) kullamlmustir. 12 haftalik siiregteki beden
egitimi derslerinde deney grubu &grencilerine isbirlikli oyunlar oynatilmus,
kontrol grubuna ise yillik 6gretim programi dogrultusunda geleneksel yéntem
ile beden egitimi dersi islenmistir. Arastirmada elde edilen verileri
coztimlemek icin 2x2 (Islem:Deney/kontrol x Siire:On/son test) tekrarh
Olctimler igin varyans analizi (ANOVA) ve tek yonlii varyans analizi
(ANOVA) istatistiksel teknikleri kullanilmistir.

Arastirmanin Bulgulari: Arastirma sonuglarina gore, sadece sosyal becerinin alt
boyutlarinda (duyussal anlatimcilik, duyussal kontrol, sosyal kontrol, sosyal
duyarlilik ve toplam sosyal beceri) éntest-sontest puanlar1 arasinda anlaml
fark bulunmustur. Ancak, grencilerin sosyal beceri ve beden egitimi ve spora
kars1 tutum puanlarinda islem ve islem x siire iligkisinin etkisi nemli diizeyde
bulunmamustir. Bununla birlikte, 6grencilerin beden egitimi ve spora kars:
tutumlarinda da stire goz dniine alindiginda anlamli fark bulunmamustir.

Aragtirmann Sonuglart ve Onerileri: Sonug olarak, hem isbirlikli oyunlarla, hem
de geleneksel anlayisla islenen beden egitimi derslerinin 6grencilerin sosyal
beceri diizeylerini benzer diizeyde gelistirdigi soylenebilir. Bu calismada
ogrencilerin sosyal becerileri ve beden egitimi dersine kars1 tutumlar1 sadece
niceliksel yontemlerle 6l¢tilmiistiir. Bundan sonraki ¢alismalarda, 6grencilerin
sosyal becerilerindeki degisiklikler ve tutum diizeylerinin niteliksel
yontemlerle 6l¢tilmesi 6nerilebilir.

Anahtar Kelimeler: Beden egitimi, sosyal beceri, isbirlikli oyunlar, tutum
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Abstract

Background: This study evaluates students” affective factors that are related
to the mathematical literacy skills assessed by the Programme for
International Student Assessment (PISA) 2003.

Purpose: The purpose of the study is to test a linear structural model to
investigate affective variables that are related to the mathematical literacy
skills of 15-year-old Turkish students in the PISA 2003.

Design and Methods: The PISA data set was analyzed for Turkish students
within the framework of linear structural modeling. The affective variables
that are presumably related to mathematical literacy skills were assessed
by the student questionnaire in the PISA 2003 and were considered in the
proposed model. The following were used as variables to explain the
mathematical literacy measures of students: Interest in and Enjoyment of
Mathematics, Instrumental Motivation in Mathematics, Anxiety in Mathematics,
Self-Efficacy in Mathematics, Self-Concept in Mathematics, Sense of Belonging at
School, and Disciplinary Climate in Mathematics Lessons. Additionally, the
impacts of Semse of Belonging at School and Disciplinary Climate in
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Mathematics Lessons on Mathematical Literacy were also tested in the
proposed model. Thus, both Sense of Belonging at School and Disciplinary
Climate in Mathematics Lessons were treated as exogenous and endogenous
variables.

Results: The greatest relationship was found between Self-Efficacy in
Mathematics and Mathematical Literacy. Other significant relationships with
Mathematical Literacy were found with the latent variables Interest in and
Enjoyment of Mathematics, Anxiety in Mathematics, and Disciplinary Climate
for Mathematics Lessons. However, students who indicated positive feelings
about interest in and enjoyment of mathematics performed lower than
students who reported less interest in and enjoyment of mathematics on
the mathematical literacy scale. On the other hand, Interest in and Enjoyment
of Mathematics seemingly had a small but positive effect on Mathematical
Literacy measures through the Disciplinary Climate in Mathematics Lessons
latent variable.

Conclusion: In the present study, a total variance of 42% suggests that the
mathematical literacy measure can be used to indicate the importance of
affective variables in explaining the academic performance of students.
Turkish students have positive attitudes towards mathematics with less
confidence and higher anxiety levels when compared to students from
other participating countries. Somehow, their positive attitude was not
connected with a better academic performance in the educational system.
Evidence suggests that the classroom climate is negatively influenced by
the high anxiety and low confidence levels of the students. This might also
cause classroom management problems for teachers dealing with students
with differing academic performance levels and backgrounds in
mathematics.

Keywords: Programme for International Student Assessment (PISA);
Mathematical literacy; Confirmatory factor analysis; Structural equation
modeling; Turkey

Influential factors that affect the achievement level of students in different subject
matter areas have been extensively studied in the field of educational research.
Among all of the different subject matter areas, mathematics has drawn the attention
of many researchers since a majority of students in some countries perform at levels
far below that of students from other participating countries in international
comparative studies, such as the Progamme for International Student Assessment
(PISA). For instance, almost 28% of the students in Turkey could not even achieve a
score consistent with the minimum proficiency level as defined for the PISA scale
(National Education Publications, 2005). The national mean for Turkish students is
423, which is almost one standard deviation below the Organisation for Economic
Co-operation and Development (OECD) mean (OECD Publications, 2004a).
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In an effort to understand the reasons behind low achievement in mathematics,
researchers have focused on student related factors. Among many research studies
on this subject, the following topics were extensively studied as predictors of
mathematics achievement: academic and mathematics self-concepts (Marsh, 1986);
mathematical ability perceptions, performance expectancies, value perceptions, and
mathematics anxiety (Eccles et al, 1990); home environment, motivation,
mathematics attitude, and classroom environment (Reynolds & Walberg, 1992);
attitude towards mathematics on the basis of feelings of enjoyment, feelings of
difficulty, and perceptions of mathematics (Ma, 1997); critical events, inattentiveness,
student attitudes based on enjoyment of school, teacher responsiveness, and
usefulness (Hill & Rowe, 1998); family context, learning experiences, self-efficacy,
and interest (Ferry et al.,, 2000); and antecedent variables, perceived importance of
mathematics, and attitudes towards mathematics (Abu-Hilal, 2000).

In addition to student related characteristics, teacher and school related
characteristics and their impacts on mathematics achievement have also been
considered by some researchers (Bos & Kuiper, 1999; Is Giizel & Berberoglu, 2005; C.
Papanastasiou, 2000, 2002; E. Papanastasiou, 2002; Schreiber, 2002). These studies
clearly emphasized the importance of the affective characteristics of students to
explain achievement in mathematics. For instance, as students become more
interested and motivated and develop self efficacy in learning mathematics, they
might be developing more positive feelings about school, which fosters more
disciplinary climate in the classroom (Dorman, 2001; Fraser, 1986). Through
interaction with mathematics related activities, students will likely develop greater
interest and motivation in learning mathematics at an early age. As students get
older this type of predisposition could shape their overall feelings about school,
thereby perhaps creating a more peaceful environment in the classroom. As a result,
a peaceful and disciplined climate in the classroom is expected to improve learning.
Thus, within this framework, an investigation of the relationships between affective
variables and school related attitudes and classroom climate and their overall impact
on mathematical performance of the students is worthwhile.

The PISA provides information beyond students’ learning achievement in
mathematics. Specifically, the PISA provides further opportunities to understand
mathematics related performances within the structure of the literacy concept.
Understanding the literacy concept and the mathematical literacy skills of students
with respect to various student affective characteristics is seemingly quite important
as a means to enhance school curricula to include the content and activities that are
crucial to foster necessary life skills that require higher order cognitive processes.
These skills are not completely independent of school curricula; rather, they build on
basic skills covered in mathematics classes and are used within the context of daily
life situations.

Thus, the present study is intended to test a linear structural model to investigate
student related affective variables that are associated with school related factors and
mathematical literacy skills for Turkish students that were included in the PISA 2003.
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The findings will presumably increase our understanding of the low performance
level of the Turkish students within the PISA 2003.

Method
Sample

An age-based definition for the target population of the PISA was used; specifically,
all students were between 15 years 3 months and 16 years 2 months of age. The mean
age of students from all OECD countries was 15 years and 8 months (OECD
Publications, 2004a, p.320), and the mean age of Turkish students was 15 years 9
months. A two-stage stratified sample design was used for the PISA (OECD
Publications, 2005). The first stage consisted of selecting the individual schools for 15-
year-old students, and the second consisted of selecting the students within the
sampled schools (OECD Publications, 2005). As a result of this selection process in
Turkey, 4,855 students participated in the sample group from a population of 719,702
students in the desired target population within the nation. The sample included 2,090
female and 2,765 male students. The grade levels of the Turkish students ranged from
7th to 12th grade.

Instruments

Responses by the Turkish students on the two PISA instruments, namely, the
Student Questionnaire and the Mathematical Literacy Assessment, were used in the
present study. The Student Questionnaire contains questions related to information
about the students and their family backgrounds (OECD Publications, 2003, 2004a).
The mathematical literacy of the students was assessed through open-constructed
response items, closed-constructed response items, short response items, complex
multiple-choice items, and multiple-choice items on the PISA project (OECD
Publications, 2004a). PISA provides estimates of five plausible values for the
mathematical literacy score. In this study, all of the five overall mathematical literacy
plausible values were used as observed variables to represent the Mathematical Literacy
latent variable in the path analytic model. The other latent variables came from the
questionnaire items used in the Student Questionnaire.

Data Analyses

The data files that were used in this study were downloaded from the PISA
International Database on the PISA Web Site. The statistical analyses were conducted
using the following steps: (1) Groups of items were selected to form the latent variables
for the path analytic model in line with the PISA framework from the Student
Questionnaire; (2) Latent variables were evaluated through the confirmatory factor
analyses; (3) Covariance matrices were constructed with the observed variables; (4) The
fit of the path analytic model with latent variables was tested.

In the present study, LISREL 8.30 for Windows (SSI Inc., 1999) with the SIMPLIS
command language was used to analyze the data. The maximum likelihood estimation
method was used for all of the LISREL analyses. In the LISREL analyses, all of the
covariance matrices were based on the pairwise deletion of the missing cases. This
approach, i.e., pairwise deletion, was used to keep as many cases as possible in the data
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file. This might affect the representativeness of the sample, but the missing cases do not
exceed 7 percent on average of the data file. Thus, this low amount of missing cases
should not jeopardize the sampling adequacy in the analyses. To identify influential
points, Cook’s Distance values were calculated and inspected, and no influential points
were observed. For the assessment of the fit of the model to the data, the Goodness-of-
Fit Index (GFI), Adjusted Goodness-of-Fit Index (AGFI), Standardized Root Mean
Square Residual (S-RMR), and Root-Mean-Square Error of Approximation (RMSEA)
were used to interpret the fit of the model proposed (Browne & Cudeck, 1993; Gerbing
& Anderson, 1993; Joreskog & Sorbom, 1993; Kelloway, 1998; Schumacker & Lomax,
1996). Good model fit interpretations are possible if the GFI and AGFI index values are
above .90 and S-RMR and RMSEA index values are below .05. However, values of 0.08
or less for the RMSEA and S-RMR indicate a reasonable error of approximation
(Browne & Cudeck, 1993).

Dimensions of the Student Questionnaire Items in the Turkish Data Set

In order to establish the latent variables for the LISREL model, the questionnaire
items were grouped conceptually in line with the PISA framework. In this particular
study, the researchers preferred to develop the sub-dimensions by re-analyzing the
questionnaire items for the Turkish sample even though PISA 2003 provides indexed
values for the construct that is assessed by the Student Questionnaire. First, in a path
analytic model with latent variables, a group of observed variables should be described
for the construct under investigation. This requires questionnaire items that are highly
correlated to the latent variable. Second, since the PISA Student Questionnaire is
offered in different languages and different cultural settings, an intra-cultural grouping
of items was used to avoid possible error coming from translation and culture specific
contextual factors. This might restrict the cross cultural generalizations of the findings,
but for intra-cultural interpretations of data, the results could be more valid for the
Turkish sample specifically.

When grouping the questionnaire items conceptually, the PISA framework was
used. In this process, out of the 26 dimensions defined in the PISA framework, seven
dimensions that are related to the conceptual model of the present study were
considered. For the conceptually grouped items, a confirmatory factor analysis with a
seven-factor solution was carried out in order to assess the data-model fit. For the
seven-factor model, the GFI, AGFI, S-RMR, and RMSEA were 0.93, 0.91, 0.039, and
0.051, respectively. However, for a better fit, some covariance terms were added into
the model by considering the modification indexes (Kelloway, 1998; Schumacker &
Lomax, 1996). The covariance terms added to the model are listed in Table 1. After
adding the covariance terms, the GFI, AGFI, S-RMR, and RMSEA were 0.95, 0.94, 0.035,
and 0.043, respectively. Thus, the indexes that were obtained were deemed adequate to
treat the dimensions as distinct factors in the path analytic model. Lambda-x estimates
and standard errors as obtained from the confirmatory factor analyses and the item
means across the Turkey data set are included in Table A.1 in Appendix A.
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Table 1
Covariance Terms Added into the Confirmatory Factor Analysis Model

Covariance Terms Added Values of
Between Observed Variables Covariance
Terms

Feel study-not good (notgood) Feel study-worry -0.18
(worry)

Feel study-not good (notgood) Feel study-tense (tense) -0.14

Attitude further study (study) Attitude career (career) 0.12

Feel study-not good (notgood) Feel study-helpless -0.10
(helpless)

Feel study-nervous (nervous) Feel study-worry -0.12
(worry)

Feel study-understanding difficult Feel study-quickly 0.079

(difficul) (quickly)

Feel study-poor marks (poormark) Feel study-helpless 0.12
(helpless)

Considering the factor structures obtained from the confirmatory factor analysis,
seven latent variables that were parallel to the conceptual framework of the PISA
Student Questionnaire were formed, ie., Interest in and Enjoyment of Mathematics,
Instrumental Motivation in Mathematics, Anxiety in Mathematics, Self-Efficacy in
Mathematics, Self-Concept in Mathematics, Sense of Belonging at School, and Disciplinary
Climate in Mathematics. In this particular analysis, the observed variable “Learning
mathematics is worthwhile for me because it will improve my career prospects or
chances” was loaded on Interest in and Enjoyment of Mathematics in addition to
Instrumental Motivation in Mathematics. In Appendix A, Table A.1 indicates the names
of the latent variables for each of the observed variables with their abbreviations and
response modes.

The Cronbach alpha coefficients were 0.83, 0.82, 0.82, 0.82, 0.88, 0.68, and 0.79 for
the latent variables Interest in and Enjoyment of Mathematics, Instrumental Motivation in
Mathematics, Anxiety in Mathematics, Self-Efficacy in Mathematics, Self-Concept in
Mathematics, Sense of Belonging at School, and Disciplinary Climate for Mathematics Lessons,
respectively. The reliability coefficients of the dimensions were sufficiently high to
treat them as distinct latent variables in the path analytic model.
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The Hypothesized Model

Figure 1 illustrates the hypothesized model from the present study. Interest in and
Enjoyment of Mathematics (Interest), Instrumental Motivation in Mathematics (Motive),
Anxiety in Mathematics (Anxiety), Self-Efficacy in Mathematics (SelfEffi), and Self-Concept in
Mathematics (SelfCon) were taken as exogenous variables, and Sense of Belonging at
School (SenBelon), Disciplinary Climate for Mathematics Lessons (Dclimate) and
Mathematical Literacy (Mathlit) were taken as the endogenous variables. Among the
endogenous variables, the paths from for Sense of Belonging at School and Disciplinary
Climate for Mathematics Lessons to the Mathematical Literacy measure were also tested. In
general, the model tests the impact of affective variables on both sense of belonging to
school and climate in the classroom and consequently the direct and indirect effects of
these variables on mathematical literacy measures.

ANXIETY DCLIMATE

SELFCON » MATHLIT

Key: INTEREST - Interest in and Enjoyment of Mathematics; MOTIVE - Instrumental
Motivation in Mathematics; ANXIETY - Anxiety in Mathematics; SELFEFFI - Self-Efficacy in
Mathematics; SELFCON - Self-Concept in Mathematics; SENBELON - Sense of Belonging at
School; DCLIMATE - Disciplinary Climate for Mathematics Lessons; MATHLIT - Mathematical
Literacy

Figure 1: The Hypothesized Model
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Results

When the significance of the standardized path coefficients was considered for the
proposed model, observations indicated that the paths from Self-Concept in Mathematics
to Sense of Belonging at School, from Instrumental Motivation in Mathematics to Disciplinary
Climate for Mathematics Lessons, and from Instrumental Motivation in Mathematics to
Mathematical Literacy were non-significant. Thus, these paths were deleted from the
model. For the model that is illustrated in Figure 2, the GFI, AGFI, S-RMR, and RMSEA
were 0.95, 0.94, 0.038, and 0.040, respectively. All of these fit indexes were deemed
adequate to interpret the significant relationships among the latent variables. Lambda
estimates, t-values and standard errors, Beta and Gamma estimates among the
endogenous and exogenous variables, and the t-values are presented in Tables B.1 and
B.2 in Appendix B.

SenBelon}—0.87

-0.38

Dclimate 0.3z

Figure 2: The Structural Model of Mathematical Literacy
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As seen from Figure 2, the standardized path coefficients ranged between -0.40 and
0.50 in the fitted model. To interpret the magnitudes of the path coefficients, the criteria
proposed by Cohen (1988) were used. Standardized path coefficients with absolute
values less than 0.10 may indicate a “small” effect, whereas values around 0.30 indicate
a “medium” effect; additionally, values above 0.50 indicate a “large” effect (Kline,
1998). With respect to these criteria, the path coefficient for Self-Efficacy in Mathematics
to Sense of Belonging at School, the path coefficients for Interest in and Enjoyment in
Mathematics and Self-Efficacy in Mathematics to Disciplinary Climate for Mathematics
Lessons, and the path coefficients for Anxiety in Mathematics, Self-Concept in Mathematics,
Sense of Belonging at School and Disciplinary Climate in Mathematics Lessons to
Mathematical Literacy all indicate small effect sizes. In contrast, the path coefficient from
Self-Efficacy in Mathematics to Mathematical Literacy could indicate a large effect size in
the fitted model. All other path coefficients indicated medium effect sizes of varying
magnitudes. The total variance in this particular model for the mathematical literacy
measure is 42%.

In the fitted model, the greatest effect on Mathematical Literacy for the Turkish
students came from Self-Efficacy in Mathematics with a total effect of 0.53. The other
latent variables that also had strong effects on Mathematical Literacy were Interest in and
Enjoyment of Mathematics, Anxiety in Mathematics, and Disciplinary Climate for
Mathematics Lessons with total effects of -0.28, -0.23, and -0.17, respectively. On the other
hand, Self-Concept in Mathematics, Sense of Belonging at School, and Instrumental
Motivation in Mathematics indicated rather small relationships with the Mathematical
Literacy measure with total effects of 0.13, 0.09, and 0.02, respectively. When the signs of
the path coefficients were considered, observations indicated that Self-Efficacy in
Mathematics, Self-Concept in Mathematics, Sense of Belonging at School, and Instrumental
Motivation in Mathematics had positive relationships with the Mathematical Literacy
measure, whereas Interest in and Enjoyment of Mathematics, Anxiety in Mathematics and
Disciplinary Climate for Mathematics Lessons were negatively related to the Mathematical
Literacy measure.

Discussion

In the present study, the analyses basically focused on the mathematical literacy of
15-year-old students as described using plausible values from the PISA 2003. In the
structural model in question, Sense of Belonging at School and Disciplinary Climate for
Mathematics Lessons were considered both exogenous and endogenous variables.

The latent independent variable Self-Efficacy in Mathematics was found to indicate
the strongest total effect on the Mathematical Literacy measure. In the model under
investigation, Self-Efficacy in Mathematics has a direct effect of 0.50 and a total effect of
0.53 on Mathematical Literacy. Self-efficacy in mathematics is defined as the degree to
which students believe they are able to handle tasks effectively and overcome
difficulties (OECD Publications, 2004a). This latent variable includes items that are
concerned with the confidence required for students to successfully master specific
learning tasks in line with mathematics related subjects (OECD Publications, 2004a, p.
136). The percentages of students who reported that they feel ‘very confident’ or
‘confident” about the given proficiencies ranged from 25% to 42%. Thus, a number of
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students seemingly do not feel confident in the proficiencies included in this particular
latent variable. The strong relationship between this variable and mathematics
performance is consistent with the results of previous research studies (Cooper &
Robinson, 1991; Eccles et al., 1990; Ferry et al., 2000; Hackett & Betz, 1989; Hall &
Ponton, 2005; O’Brien et al., 1999; OECD Publications, 2004a, 2005).

A surprising result was found in respect to the Interest in and Enjoyment of
Mathematics latent variable; i.e., it was negatively related to the Mathematical Literacy
measure. The relationship between interest in and enjoyment of mathematics and
student performance in mathematics diminishes considerably or even becomes
negligible in most countries when other learner characteristics are considered in the
PISA project (OECD Publications, 2004a, p. 120, 121). However, no other instance
reported a negative relationship in the OECD publications for this particular variable.
This unexpected result might be due to various reasons. First, the PISA assesses a very
unique construct as ‘mathematical literacy’. This construct is not the learning
achievement of the student per se. On the other hand, most of the studies reporting a
positive relationship between attitudinal measures and the performance of the students
consider learning achievement in mathematics (Abu-Hilal, 2000; Ferry et al., 2000; Ma,
1997; Reynolds & Walberg, 1992). Second, students who have positive attitudes
towards mathematics might be successful at school in mathematics classes when
learning achievement is concerned; however, no evidence to date supports a positive
relationship between learning achievement and mathematical literacy as measured by
the PISA project. A negative disposition may somehow foster students’ efforts to
succeed, and they might strive to be successful in the literacy items from the PISA 2003
assessment tools. Evaluations of the student endorsement ratios for the items in this
particular latent variable revealed that 60% of students agree or strongly agree that
they enjoy reading about mathematics, 58% agree that they do mathematics because
they enjoy it, and 50% report that they look forward to their mathematics lessons
(OECD Publications, 2004a).

Even though Turkish students have positive attitudes towards mathematics, they
are not sufficiently proficient on the PISA 2003 literacy scale. As previously discussed,
Turkish students performed very poorly on the PISA 2003. This low performance
might be indicative of poor educational and social environments at schools that hinder
learning in mathematics classes despite the positive interest and enjoyment reported by
the students in reference to mathematics related activities. The negative relationship
between Interest in and Enjoyment of Mathematics and the Sense of Belonging at School
partly supports this argument since students with positive attitudes towards
mathematics often do not feel a part of the school.

Even though the direct effect of Interest in and Enjoyment of Mathematics is negative
on the Mathematical Literacy scale, it has a small positive indirect influence on the
Mathematical Literacy measure over Disciplinary Climate for Mathematics Lessons.
Students expressing more interest and enjoyment in learning mathematics are more
likely to be orderly, quiet, listen to their teacher, and work well in their mathematics
classes, thereby leading to a better performance for the mathematical literacy measure.

The latent variable of Self-Concept in Mathematics indicated a positive relation with
the Mathematical Literacy measure. This particular variable has a direct effect of 0.17 and
a total effect of 0.13 on literacy measure. The total effect decreases due to the negative
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effect of Disciplinary Climate for Mathematics Lessons on the Mathematical Literacy
measure. This finding is consistent with previous research studies as well (Abu-Hilal,
2000; Marsh, 1986). In the sample, 59% of the students agree or strongly agree that they
are just not good at mathematics; 55% agree that they learn mathematics quickly; 53%
agree that they get good marks in mathematics; 46% report that they have always
believed that mathematics is one of their best subjects; and only 30% report that they
understand even the most difficult work in their mathematics class (OECD
Publications, 2004a). These percentages indicate that Turkish students need to develop
more confidence in line with mathematics related issues. A comparison of the
endorsement ratios of this particular dimension with the items in the Interest in and
Enjoyment of Mathematics latent variable indicates that the Turkish students reported
interest in and enjoyment of mathematics but still have confidence problems with
mathematics related issues.

Anxiety in Mathematics has a negative direct effect of -0.14 and a total effect of -0.23
on Mathematical Literacy as expected. This result is supported by previous studies that
have reported a significant and negative relationship between anxiety in mathematics
and mathematics performance (Baloglu, 2004; Eccles et al., 1990; OECD Publications,
2004a, 2005). In the Turkish sample, 68% of the students agree or strongly agree that
they worry about getting poor marks in mathematics; 64% agree that they often worry
that mathematics classes will be difficult for them; 50% report that they get very tense
when they have to do mathematics homework; 46% report that they feel helpless when
doing a mathematics problem; and 41% agree that they get very nervous doing
mathematics problems (OECD Publications, 2004a). Based on a consideration of the
items from both the self concept and anxiety dimensions together, the Turkish students
encouter great difficulty in acheiving a good mark in mathematics; consequently, they
worry about it. Grading seemingly becomes a basic source of anxiety among the
students, which in general negatively affects their academic self confidence and
increases their anxiety level in mathematics classes.

In the model tested, Disciplinary Climate for Mathematics Lessons has a direct effect on
Mathematical Literacy with a -0.17 path coefficient. This result is supported by the
findings of previous studies (Bos & Kuiper, 1999; Brookover et al., 1979; Scheerens &
Bosker, 1997; Willms, 1992). As students become more orderly and quiet while listening
to their teacher and working well in the classroom, they perform better on
mathematical literacy skills. In the sample, 35 % of the students report that the teacher
has to wait a long time for students to quiet down; 33% of the students report that noise
and disorder are often present in the classroom; 31% of the students report that
students cannot work well and that students do not start working for a long time after
the lesson begins; and 24% of students report that students do not listen to what the
teacher says (OECD Publications, 2004a). This data implies that a considerable
classroom management problem is present in Turkish schools.
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In the model under investigation, Sense of Belonging at School only shows a direct
effect on Mathematical Literacy, and this effect is positive (i.e., 0.09 total effect). This
particular latent variable has the lowest reliability estimate among the other latent
variables used in the model. In the sample, 41% of the students agree or strongly agree
that other students seem to like them; 25% agree that they feel lonely; 14% agree that
they feel like an outsider or left out of things; and 11% report that they feel awkward
and out of place (OECD Publications, 2004a).

Instrumental Motivation in Mathematics has the smallest total effect on Mathematical
Literacy in the model under investigation. Instrumental motivation is beyond a general
interest in mathematics and refers to how 15-year-olds assess the relevance of
mathematics to their own life and what role such external motivation plays with regard
to their mathematics performance (OECD Publications, 2004a). In Turkey, 86% of the
students agree or strongly agree that learning mathematics is important because it will
help them with the subjects that they want to study further in school; 81% report that
making an effort in mathematics is worthwhile because it will help them in the work
that they want to do later; 79% agree or strongly agree that mathematics is an
important subject for them because they need it for what they want to study later; and
66% report that they will learn many things in mathematics that will help them get a
job (OECD Publications, 2004a). This data indicates a favorable response pattern by
Turkish students for this particular latent variable. However, the indirect effect of this
variable on Mathematical Literacy through Sense of Belonging to School is too small to
interpret (i.e., 0.02).

When the relationships between the endogenous variables and other exogenous
variables in the model were considered, the strongest effect on Sense of Belonging at
School came from Anxiety in Mathematics. The students who are less anxious about
mathematics feel a greater sense of belonging at school. This finding was expected due
to the positive relationship between sense of belonging at school and the mathematical
literacy performances of the students (OECD Publications, 2004a). The other two latent
independent variables that have positive relationships with Sense of Belonging at School
are Instrumental Motivation in Mathematics and Self-Efficacy in Mathematics with the total
effects of 0.27 and 0.09, respectively. This is also an expected outcome; specifically, as
the positive disposition of students increases in terms of motivation related factors and
self efficacy, they increasingly feel a part of the school to which they belong (Turanl,
2009). Interest in and Enjoyment of Mathematics indicates a direct effect of -0.38 with the
Sense of Belonging at School latent variable. This indicates that students with positive
attitudes towards mathematics do not feel a part of the school. This finding could be
explained by the social and academic environment that schools provide for the
students as previously discussed.

The factor that has the strongest total effect on Disciplinary Climate for Mathematics
Lessons is Anxiety in Mathematics with an effect of 0.31. Students who are less anxious
about mathematics typically become more orderly and quiet and listen to their teacher
while working well in the classroom. Self-Concept in Mathematics is the second strongest
factor affecting Disciplinary Climate for Mathematics Lessons with a total effect of 0.25.
This result indicates that a higher level of self-concept somehow creates a classroom
management problem in Turkish schools. Seemingly, a higher level of belief about
one’s academic ability in mathematical related tasks makes students behave in a less
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disciplined manner in the classroom. The positive relation between self concept and
mathematics literacy implies that these students have a higher level of academic
achievement.

Interest in and Enjoyment of Mathematics and Self-Efficacy in Mathematics have
negative direct effects of -0.15 and -0.11, respectively, on Disciplinary Climate for
Mathematics Lessons. These results were expected. Therefore, higher confidence in
mathematics related tasks and a positive attitude towards mathematics provide a more
disciplined environment in the classroom.

In the present study, the 42% total variance for the mathematical literacy measure
indicates the importance of affective variables in explaining the academic performance
of the students. Turkish students have positive attitudes towards mathematics with less
confidence and higher anxiety levels. Somehow, the positive attitude of the students
did not result in a better academic performance in the educational system. Moreover,
receiving good marks in mathematics classes is a major source of anxiety and low self
concept. Additionally, evidence indicates that the classroom climate is negatively
influenced by this high anxiety and lack of confidence on the part of the students. This
might cause classroom management problems for teachers dealing with students who
perform on different academic levels and have various backgrounds in mathematics.

Educational policy makers in Turkey may need to consider the student related
affective variables, such as academic self concept, anxiety, etc., in order to enhance the
quality of their educational practices via pre-service and in-service teacher training
programs and school curricula and by emphasizing the classroom management skills
of a successful teacher. On the other hand, the negative direct effect of interest
dimension on mathematical literacy indicates a need for the closer investigation of the
attitudinal characteristics of the students and their impact on cognitive measures in
further research studies and analyses of the international data sets.
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Appendix A

Table A. 1 Latent and Observed Variables, Abbreviations for Latent Variables,
Response Modes & LISREL Estimates, Standard Errors for Confirmatory Factor

Analysis and Item Means

Observed Variables

Latent Variables

Response
Modes

Lambda-x

SE

Mean

I do Mathematics because I
enjoy it

0.94

0.11

2.68

T'look forward to my
Mathematics lessons

Interest in &

1; strongly

0.91

0.17

2.52

I enjoy reading about
Mathematics

Enjoyment

disagree

0.80

0.35

2.70

Learning Mathematics is
worthwhile for me because it
will improve my career
prospects, chances

of Mathematics
(INTEREST)

4; strongly
agree

-0.23

Learning Mathematics is
worthwhile for me because it
will improve my career
prospects, chances

0.95

0.39

3.20

Making an effort in
Mathematics is worth it
because it will help me in the
work that I want to do later on

Instrumental

Motivation in

1; strongly
disagree

0.87

0.25

3.09

Mathematics is an important
subject for me because I need
it for what I want to study
later on

Mathematics
(MOTIVE)

4; strongly
agree

0.80

0.36

3.07

I get very tense when I have to
do Mathematics homework

0.82

0.28

249

I often worry that it will be
difficult for me in
Mathematics classes

Anxiety in

1; strongly

0.82

0.28

2.76

I get very nervous doing
Mathematics problems

Mathematics

disagree

0.74

0.45

2.36

I feel helpless when doing a
Mathematics problem

(ANXIETY)

4; strongly
agree

0.65

0.54

245

I'worry that I will get poor
marks in Mathematics

0.54

0.71

2.84
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Appendix A (Continued)

Table A. 2 Latent and Observed Variables, Abbreviations for Latent Variables,
Response Modes & LISREL Estimates, Standard Errors for Confirmatory Factor
Analysis and Item Means (Continued)

Observed Variables Latent Response  Lambda-x SE Mean
Variables Modes
Using a train timetable to work out how 0.78 038 272
long it would take to get from one place
to another
Calculating how much cheaper a TV 0.77 041 297
would be after a 30% discount
Calculating how many square meters of Self-Efficacy 1; not at 0.76 042 284
tiles you need to cover a floor in all
Calculating the petrol consumption rate Mathematics confident  0.68 054 261
of a car
Understanding graphs presented in (SELFEFFI) 4; very 0.62 0.61 2.86
newspapers confident
Finding the actual distance between two 0.62 062 277
places on a map with a 1:10,000 scale
I have always believed that Mathematics 0.90 019 246
is one of my best subjects
I get good marks in Mathematics Self-Concept 1 0.83 031 256
strongly
Ilearn Mathematics quickly In disagree 0.81 034 261
Mathematics
I am just not good at Mathematics® (SELFCON) 4; 0.81 033 236
strongly
agree
In my Mathematics class, I understand 0.74 046 217
even the most difficult work
1 feel like an outsider or left out of Senseof 0.75 043 3.28
things? Belonging
I feel lonely> at School 1; 0.73 046 3.01
strongly
1 feel awkward and out of place? (SENBELON)  disagree 0.69 053 3.38
Students don’t start working for a long 0.79 038 217
time after the lesson begins
There is noise and disorder Disciplinary 1; never 0.79 037 226
Climate or
Students cannot work well for hardly 0.69 053 224
Mathematics
The teacher has to wait a long time for Lessons ever 0.68 054 227
students to quieten down
Students don’t listen to what the teacher (DCLIMATE)  4; every 0.62 062 214
says lesson

aThese items were reversed in the analyses.
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Appendix B
Table B. 1 LISREL Estimates, T-Values, and Standard Errors for LISREL Model
Latent Variables Observed Variables Lambda T-Values SE
Attitude enjoy Maths 0.94 73.87 0.01
Attitude look forward 091 69.84 0.01
INTEREST Attitude enjoy reading 0.80 57.07 0.01
Attitude career -0.23 -9.20 0.02
Attitude career 0.94 32.41 0.03
MOTIVE Attitude effort 0.87 58.76 0.01
Attitude further study 0.80 52.73 0.02
Feel study-tense 0.83 60.84 0.01
Feel study-worry 0.82 59.05 0.01
ANXIETY Feel study-nervous 0.74 48.66 0.02
Feel study-helpless 0.65 42.85 0.02
Feel study-poor marks 0.54 33.52 0.02
Confident timetable 0.79 53.29 0.01
Confident discount 0.78 52.34 0.01
Confident area 0.76 50.98 0.01
SELFEFFI Confident rate 0.67 42.73 0.02
Confident graphs 0.63 39.25 0.02
Confident distance 0.62 38.43 0.02
Feel study-best subject 0.90 67.64 0.01
Feel study-good marks 0.83 59.89 0.01
SELFCON Feel study-quickly 0.81 57.37 0.01
Feel study-not goodb 0.81 58.78 0.01
Feel study-underst. diffc. 0.74 49.77 0.01
Feel an outsider® 0.76 43.04 0.02
SENBELON Feel lonely® 0.73 41.58 0.02
Feel awkward® 0.68 39.98 0.02
Lesson late start 0.79 51.49 0.02
Lesson noise 0.79 51.44 0.02
DCLIMATE Lesson can’t work well 0.69 4291 0.02
Lesson quieten down 0.68 42.78 0.02
Lesson don't listen 0.62 37.70 0.02
Plausible value 1 0.95 69.69 0.09
Plausible value 2 0.95 69.57 0.09
MATHLIT Plausible value 3 0.95 69.34 0.10
Plausible value 4 0.95 69.73 0.09
Plausible value 5 0.95 69.59 0.09

bThese items were reversed in the analyses.
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Appendix B (Continued)

Table B. 2 Beta and Gamma Estimates and T-Values for LISREL Model

Latent Variables (from) Latent Variables (to) Beta Gamma  T-Value

Sense of Belonging at School  Mathematical Literacy 0.09 - 5.55

Disciplinary Climate for Mathematical Literacy -0.17 - -10.68

Mathematics Lessons

Interest in and Enjoyment of ~ Sense of Belonging at - -0.38 -8.23

Mathematics School

Instrumental Motivation in Sense of Belonging at - 0.27 6.87

Mathematics School

Anxiety in Mathematics Sense of Belonging at - -0.40 -12.38
School

Self-Efficacy in Mathematics ~ Sense of Belonging at - 0.09 3.41
School

Interest in and Enjoyment of ~ Disciplinary Climate for - -0.15 -3.88

Mathematics Mathematics Lessons

Anxiety in Mathematics Disciplinary Climate for - 0.31 8.80
Mathematics Lessons

Self-Efficacy in Mathematics ~ Disciplinary Climate for - -0.11 -4.61
Mathematics Lessons

Self-Concept in Mathematics ~ Disciplinary Climate for - 0.25 4.94
Mathematics Lessons

Interest in and Enjoyment of =~ Mathematical Literacy - -0.27 -9.11

Mathematics

Anxiety in Mathematics Mathematical Literacy - -0.14 -5.06

Self-Efficacy in Mathematics Mathematical Literacy - 0.50 23.45

Self-Concept in Mathematics ~ Mathematical Literacy - 0.17 4.36
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Uluslararast Ogrenci Degerlendirme Programi’'nda (Pisa 2003)
Ogrencilerin Duyussal Ozellikleri ve Bu Ozelliklerin Matematik Okur
Yazarlig: Ile ligkisi

(Ozet)

Problem Durumu: Bu cahismada, Uluslararast Ogrenci Degerlendirme
Programi'nda (PISA 2003) 6grencilerin matematik okur yazarhiklar ile iligkili
duyussal faktorler degerlendirilmektedir.

Aragtirmamin Amaci: Bu calismanin amaci, yapisal esitlik modeli kullanilarak 15
yasindaki ~ Turk  6grencilerin ~ Uluslararasi Ogrenci Degerlendirme
Programi’'ndaki (PISA 2003) matematik okur yazarliklar ile iliskili duyussal
degiskenlerin incelenmesidir.

Arastirmamin Yontemi: PISA 2003 matematik okur yazarhig: ile iliskili olmasi
beklenen duyussal degiskenler ele almarak PISA Tiirkiye verileri yapisal esitlik
modellemesi ¢ercevesinde analiz edilmistir. Bu anlamda, matematik okur
yazarlig ile iligkili olarak incelenen ortiik degiskenler; matematige yonelik ilgi,
matematige yonelik motivasyon, matematige iliskin kayg1, matematikte kendini
yeterli gorme, matematikte 6zgiiven, okula ait olma duygusu ve matematik
derslerindeki siuf disiplini ve ortamu olarak siralanmaktadir. Yapisal esitlik
modelinde okula ait olma duygusunun ve matematik derslerindeki simf
disiplini ve ortammin da matematik okur yazarlhig ile iliskisi de
degerlendirilmektedir. Bu anlamda, okula ait olma duygusu ve matematik
derslerindeki smuf disiplini ve ortami hem bagimsiz hem de bagmmli ortiik
degiskenler olarak ele alinmaktadir.

Aragtirmamin Bulgular: Matematik okur yazarlig: ile en biiyiik iliskiyi veren
ortitk degisken matematikte kendini yeterli gorme olarak karsimiza
cikmaktadir. Matematik okur yazarlig: ile istatistiksel olarak anlaml iliski
veren diger ortikk degiskenler, matematige yonelik ilgi, matematige iliskin
kaygt ve matematik derslerindeki smif disiplini ve ortami olarak
gozlenmektedir. Matematige yonelik ilgilerini yiiksek olarak belirten
ogrencilerin matematik okur yazarlik performanslarmin daha diisiik oldugu
bulunmaktadir. Aksine, matematige yonelik ilgi degiskeninin, matematik okur
yazarligina, matematik derslerindeki siif ortami degiskeni tizerinden kiictik
ancak pozitif olan bir dolayl iliskisi de gozlenmektedir.

Aragtirmamin Sonuglari: Bu calismada, yapisal esitlik modeli ile matematik okur
yazarlik varyansmin %42’si aciklanmaktadir. Agiklanan varyans miktar1 da,
ogrencilerin akademik performanslarmin agiklanmasinda duyussal 6zelliklerin
ne denli 6nemli oldugunu ortaya koymaktadir. Turk 6grencilerin genelde
matematige yonelik olumlu tutumlara sahip oldugu, ancak matematikte
ozgiiven diizeylerinin diisiik, matematige iliskin kaygi diizeylerinin de ytiksek
oldugu goriilmektedir. Ogrencilerin bu olumlu tutumlar1 egitim sistemi
icerisinde bir sekilde daha yiiksek akademik basar1 getirecek bicimde
yonlendirilememektedir. Arastirmada, ayrica, kayg: ile 6zgiiven diizeylerinin
artmasmin smif ortamini negatif olarak etkiledigi ile ilgili bulgulara da
ulasilmaktadir. Bu anlamda, smiflarda bazi smif yonetimi sorunlarmin
yasandigina dair bir bulgu olarak da yorumlanabilinir.

Anahtar Kelimeler: Ogrenci Basar1 Degerlendirme Progranu (PISA); Matematik
okur yazarligy;, Dogrulayici faktor analizi; Yapisal esitlik modeli; Tiirkiye
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Abstract

Problem Statement: The purposes of Higher Education Institutions (HEIs),
their identities, the knowledge transmitted, and the roles of the
academicians working in those institutions have been investigated recently
by several researchers. HEIs are considered as if they have outlived their
usefulness in the classic sense, because knowledge has acquired a more
utility-oriented meaning today than culture-oriented. Modern beliefs about
their purposes caused universities to steer towards functional curriculums,
downplaying the classic ones. With its policies, programs, and practices
designed to help students prepare for a better job or meet state, regional,
and local economic needs, higher education is now perceived as a private
benefit rather than as a public good.

Purpose of the Study: This paper investigates the outcomes of a study
describing the perspectives of academicians working in the faculty of
education of a state university about the purposes and identities of HEIs,
the knowledge that is created and transmitted in those institutions, and the
roles of the faculty members in relation to the above-mentioned issues.

Methods: One-to-one semi-structured interviews were conducted with
eighteen university academicians, all members of the faculty of education
of a state university in Istanbul, after they were pre-tested on a sample of
three people. The faculty members were interviewed by the author only,
and the duration of each interview varied from forty to eighty-five
minutes. Interviews were recorded and transcribed verbatim, then
subjected to close examination. The analysis of the data employed was
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associated with the constant comparative method, to identify recurring
themes within and across data sources.

Results: Although a variety of viewpoints were found, the respondents
agreed that major purposes of higher education institutions should be to
promote “active citizenry” among their students. In addition to preparing
students for the workplace, the knowledge that is created and shared
should also contribute to the well-being and prosperity of humanity. Of
special significance was identification of the widely held view that all
higher education institutions should have an identity to be internalized by
the academicians - the most important figures in the system - who pass it
on to their students to become responsible citizens in that society.

Conclusions and Recommendations: Without determining the purposes of
HEISs, plans about what to learn are meaningless. In order to remain viable
actors in a changing political, social, and economic environment,
universities must redefine their roles in their societies. The purpose of
higher education is not only the development of people, or of society, or of
economy but people, society, and the economy all together; furthermore,
higher education, in turn, develops with these three themes in mind. This
requires interpersonal competence, multi-cultural understanding, skills in
problem identification and problem solving, a sense of purpose, and the
confidence that you can act in ways that make a difference.

Keywords: Motivation, demotivation, faculty, purposes of the university,
identity of the university.

Over the last several decades, a body of research has been developed
investigating the purposes of Higher Education Institutions (HEIs), their identities,
the knowledge transmitted, and the role of the faculty working in those institutions
(Akerlind, 2004; Bleiklie & Byrkjeflot, 2002; Lutz & Field, 1998). HEIs are considered
as if they have outlived their usefulness in the classic sense, because knowledge has
acquired a more encompassing meaning today, being more utility-oriented than
culture-oriented (Bleiklie, 2005; Gibbons, 1998). However, several perspectives are in
favor of the constructivist duty of the universities rather than their utilitarian merits
(Erzinglioglu, 1999; Nixon, 1996). While some suggest that universities can play a key
role in modernity by expanding the discursive capacity of society and enhancing
citizenship in the knowledge society (Delanty, 2001), others believe that “simplistic
measures of monetary success, social mobility, or grade point averages are
insufficient measures of determining the total value higher education should play in
the overall human development of individuals” (Kempner & Taylor, 1998, p. 302).
However, modern beliefs about their purposes caused universities to steer towards
functional curriculums, downplaying the classic ones. With its policies, programs,
and practices designed to help students prepare for a better job or meet state,
regional, and local economic needs, higher education is now perceived as a private
benefit rather than as a public good (Chickering, 2002, p. 5). Similarly, Chomsky
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(2000) claims that universities are economically parasitic now, relying on external
support instead of being self-sustaining.

This change, supported by national governments and university leaders, is based
on the assumption that HEIs are “market or quasi-market organizations striving to
become entrepreneurial in their approach to teaching and research” (Bleiklie, 2005, p.
31). Furthermore, he points out that HEIs have a more global reach now, with the
attempt to turn the institutions into dynamic, entrepreneurial, high-quality
enterprises. They are not only affected by national or international organizations but
supranational ones as well, such as the Organization for Economic Co-operation and
Development (OECD), United Nations Educational, Scientific and Cultural
Organization (Unesco), and World Trade Organization (WTO).

The relationship between the faculty members and students has also changed,
reflecting a model in which the student is cast as customer or client and the teacher
as service deliverer (Rowland, 2002). Some even believe that by treating students as
customers, education as a service product, and applying the lessons of service
marketing to the classroom, student satisfaction is guaranteed (McCollough &
Gremier, 1999). Student satisfaction is believed to be one potential way to improve
instructor performance, increase accountability in the classroom, and deal with the
characteristics of high intangibility, high coproduction, and heterogeneity
characteristics of education (Ozgiingor, 2010). However, a university degree today
does not give its holder the proof that s/he has acquired a full capacity of learning or
understanding (Erzinglioglu, 1999).

The reasons for this drastic change from higher education to professional
education are various. At the beginning, the liberal and the practical stood side by
side embracing the traditional notions of higher education such as intellectual, moral,
and civic values, and the newer expectations which encompass the idea that learning
is practical and vocational and that the state institutions had a responsibility to serve
public needs (Eddy, 1957). However, the knowledge revolution, which took place
around the turn of the millennium, has shifted the nature of work towards
occupations associated with knowledge and information, rather than those rooted in
industrial production (Grubb & Lazerson, 2005). Having greater emphasis on
vocational purposes, higher education has come to emphasize its private benefits for
individuals, such as access to income and professional status undermining moral,
civic, and intellectual purposes of education. Along the same line, Bryce and Humes
(2000, p. 1011) state that “Knowledge is now seen as a commodity... with a market
value... and learners are human capital which it is in the countries’ interest to
invest”. Gibbons (1998), on the other hand, believes that massification of higher
education and the pressures of international competition have together contributed
to the change.

Similarly, due to developments in globalization, and information technologies,
the education sector in the developed world has changed, both in shape and content
(Gtltekin, Celik, & Nas, 2008). In the face of the influences of marketisation and
globalisation, students are becoming increasingly apolitical, apathetic, instrumental,
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consumerist, competitive, calculating, pragmatic and job-oriented, or “lacking in
passion”, as several Russians put it (Rowland, 2002, p. 55). In the U.S.A., higher
education is claimed to be the clearest embodiment of the American dream of getting
ahead, especially getting ahead through one's own labor (Lazerson, 1998). The
bottom line is students are no longer individuals seeking upward mobility; they are
future workers (Rhoades & Slaughter, 1997).

Given these analyses, the present study had four purposes: (a) to explore how
Turkish academicians perceive the purposes of HEIs, (b) to inquire if HEIs should
have identities and how these identities are and/or should be established, (c) to find
what kind of knowledge is offered in those institutions, and (d) to understand what
this group believes the role of the faculty is in connection with the above issues.
Therefore the research questions are

1.  What are the purposes of HEIs in a society?
2. What kind of knowledge is offered in HEIs?
3. Do HEIs have identities?
4

What are the roles of the faculty members in HEIs?

Method

The present study was carried out in a public university in Istanbul, Turkey,
which had 11,694 student enrollments in both undergraduate and graduate level
programs in the academic year 2009-2010 (Erkog, 2010). The university has four
faculties, namely The Faculty of Arts and Sciences, The Faculty of Economics and
Administrative Sciences, The Faculty of Engineering, and The Faculty of Education.
This study was conducted in the Faculty of Education, which has five main
departments, namely Computer Education and Educational Technology, Educational
Sciences, Foreign Language Education, Primary Education, and Secondary School
Science & Mathematics Education.

Sample

The study was done in the spring of 2008, with eighteen Turkish faculty
members, who were chosen by convenience sampling. The specific information
about the faculty members is listed below:

e Discipline: Six from educational sciences, six primary school education, three
foreign language education, three secondary school science and
mathematics education.

e Academic Experience: Two years to sixteen years.

e Appointment: Three tenured associate professors, ten assistant professors,
five instructors with PhDs.

o Gender: All women.

o Age range: Mid-20s to early 50s.
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The Design and Procedure

The outcomes presented in this exploratory study are based on one-to-one semi-
structured interviews. The reason for choosing a qualitative design is that “it implies
a direct concern with experience as it is lived or felt or undergone” (Sherman &
Webb, 1988, p. 7). Furthermore, qualitative studies are interested in understanding
how people make sense of the world and the experiences they have in the world
(Merriam, 1998). Since the aim of this study is to investigate the perceptions and
beliefs of the individual faculty members of the purposes, identities of HEIs, and the
role of the faculty in these institutions, the study employed semi-structured face-to-
face interviews. Semi-structured face-to-face interviews are planned, prearranged
interactions between two or more people, and their purpose is to generate detailed
and desired information about an event, that would not otherwise be possible to
obtain by other means of data collection (Lankshear & Knobel, 2006, p. 198).

The open-ended interview questions were pre-tested on a sample of three people.
They were prepared in Turkish and were conducted in Turkish. However, the
answers were translated into English for this manuscript and the translations were
edited by a native speaker of English. Visits to the interviewees” offices were made
by appointment. They were interviewed by the author only, who is an assistant
professor in the same faculty, and were assured that their responses would not be for
attribution. They were asked and granted permission for taping of the interviews.
The duration of each interview varied from forty to eighty-five minutes. The
interviews were transcribed and coded using Seventh String Software version 7.50.0
for Mac. The interview questions were:

1. What do you think the purposes of HEIs are in a society?

2. What kind of knowledge do you think is offered in these institutions?
3. What are the roles of the faculty members in these institutions?
4

Do you think HEIs have identities? If either “yes” or “no”. Why do you
think so?

During the interviews, unstructured follow-up questions were used to elicit more
information on a given topic, or to clarify some words or phrases that the
interviewees had used. These questions commonly took the form of “Could you
explain that a bit more?” “What do you mean by that?” “Could you give me an
example?” and, “Why do you think this is the situation?” However, the interviewer
was careful not to give her own ideas on the topic.

Interviews were recorded and transcribed verbatim, then subjected to close
examination. The analysis of the data employed was associated with the constant
comparative method, to identify recurring themes within and across data sources
(Merriam, 1998). It is a widely used method in all kinds of qualitative studies (Glaser
& Strauss, 1967). The basic strategy is beginning with a particular incident from an
interview and comparing it with another incident in the same set of data or in
another set. These comparisons lead to tentative categories, which are then compared
to each other until thematic units are reached (Merriam, 1998). This meant reading
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the texts several times, comparing and contrasting them for similarities and
differences, and aggregating them into themes.

Results and Discussion

In this study, four themes emerged as the results of the analysis: (i) the purposes
of the universities; (i) the identities of the universities; (iii) the knowledge
transmitted in these institutions; and (iv) the roles of the faculty members.
Interestingly, they were found to be all interrelated and closely interconnected.
Furthermore, there was a consensus of opinion on them among the academicians
interviewed. The categories are summarized in detail below, with verbatim quotes
from the original transcripts used to support the key aspects.

The Purposes Of Higher Education Institutions

In this category, it was generally stated that the purpose of HEIs is not only to
inform students about a certain topic, but at the same time to shape their lives, their
thinking and life styles. Universities are places for civic learning and socially
responsible behavior. It is the place where students start enlarging their perspectives.

Universities are not places students are content with what is offered to
them as knowledge but start adding to what is offered. They are places
where one gets not only the technical knowledge about one’s own field
of study and graduates but they are places where one starts thinking
widely and in-depth about a lot of things such as life, society, beliefs.
(Primary Education)

However, most interviewees believed that universities recently have been
converted to higher-level vocational schools with their departmentalized programs.
They claimed that this is encouraged by the capitalist system dominant in societies
around the world. This, in turn, has considerable effects on the purposes of HEIs.

The purpose of HEI in Turkey is unfortunately, I deliberately say
unfortunately and underline it, to prepare students for the corporate
world. I say unfortunately because in my opinion the main aim of HEI
is to prepare the individual as a responsible citizen, to raise the future
leaders. When I say leader, it is not just a leader in the business world,
[but] a leader in the social life or in the family too. But the opposite is
done in Turkey. Students are educated in specialized,
departmentalized areas without taking any liberal arts courses. They
graduate from faculties of economics or administrative sciences or law
or education without taking these courses, and they miss the
philosophies behind their careers. In my opinion, HEI are more and
more preparing students to meet the needs of the corporate world.

Why do you think that is the situation?

Because money is important now. We are living in a capitalist system.
Economic values are overrated now; ethical values are forgotten. Why
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is that so? The primary concern now is to find a job so that the person
can bring bread to the family. This is more crucial in developing
countries like Turkey. And how is a job found better? If you have the
qualifications. You have to have a bachelor’s degree, or better a
master’s degree from a university so that you can get ahead of others.
Universities are now aware of these needs, and they are opening
programs accordingly. (Educational Sciences)

It is worth noting here that the acknowledged purpose of higher education in the
United Kingdom (U.K\) is to create wealth for a global economy (Rowland, 2002).
Blackstone (2001) reports the U.K. minister of State for Higher Education describing
higher education solely in terms of the needs of the global economy. Another
research study (Rowland, 2001) confirmed that the situation is no different in South
Africa and Russia, and a study from Costa Rica claims that the changing political,
social, and economic climate, and the growing private university sector call into
question the traditional social role of public higher education in that country
(Twombly, 1997). Similarly, Kwiek (2003) reports that the higher education system in
Poland has been undergoing dynamic changes since 1989. It has gone from an elite
higher education system to mass higher education with a strong private sector
connection, leaving public higher education with less support and funding by the
government. However, the “liberal” element of a Bachelor’s degree program aims to
expose students to broader forms of knowledge, reasoning, and critical inquiry, and
ideally to developing the skills needed for civic participation (Cornwell & Stoddard,
2001, p. 6).

Studies from Turkey reflect similar ideas. Universities which function nowadays
just like vocational schools, give the impression that when one graduates from
universities, studying, doing research, and learning are over (Cakmakgi, 2009).
However, universities should provide the means for people to gain a culture, to
contribute to the society by doing research, to catch the demands of the
contemporary world or to be open to change (Demircioglu, 2007; Tufan, 2008). It is
claimed that the current expectations of HEIs should be listed as: to prepare qualified
people in various fields of work, to enable people to gain a vocation, to produce
knowledge by doing research, and to enlighten the society (Oguz, 2004; Sonmez,
2003). Therefore, HEIs have always become a symbol of prestige in their countries
(Kaya, 1989, p. 80).

The Knowledge Created, Offered, Or Used In Those Institutions

In this category, knowledge that is currently offered in HEIs is believed to be
mostly technical; it is not a creative and experimental kind of knowledge that enables
students to get the necessary cultural orientations. There is an increasing emphasis
on vocational knowledge in the courses offered. The knowledge developed is in line
with a market utility. Knowledge is no longer created for the sake of knowledge
itself.



Zeynep Kiziltepe

120
[

Knowledge is everywhere now but how shall I reach that knowledge?
Because there is junk knowledge everywhere too. How shall I analyze
this knowledge or discuss it thoroughly? This skill should be taught
too, the skill to do research, the skill to think creatively. How can you
be more intellectual? How can you have a vision? These are the most
important things in a university. They are more important than the
technical knowledge. (Secondary School Science and Mathematics
Education)

Moreover, interviewees believed that what is taught in most universities in
Turkey (and in some parts of the world) is the widely accepted knowledge that is not
negotiable, not questionable. Teachers usually go into classes, lecture, and refrain
from going further in their teaching. They believe in transmission of knowledge only;
they do not permit knowledge to be acquired with objective, analytical, experimental
methods. They do not bother to have intellectual discussions with their students,
either because it is time or energy-consuming, or because discussions mean
communication with students. Some lecturers do not want to communicate on an

individual basis with their students.

I know some lecturers who do not even look in the eyes of their
students. They just lecture and leave the classrooms. Their students are
afraid of asking questions because they would be taking risks in doing
so. They might get very angry. They wouldn’t allow it anyway. They
don’t believe in discussions. I believe that very few lecturers renew
themselves or their points of views. Very few of them try to follow
modern teaching techniques. Maybe they are not even aware of them.
This makes teaching mechanical, not creative. (Primary Education)

Some of the interviewees talked about the shortcomings of the teacher training
programs in Turkey. They complained about how the Higher Education Council
requires universities to apply to the government’s package-programs. Following

these ready-made programs leave no time for liberal arts courses.

I can only talk about my own faculty. Recently teaching programs
become more like technician programs. They no longer contain courses
like sociology of education or philosophy of education, which
emphasize the intellectual, sophisticated sides of teaching. This is a big
problem, you know. The students do not have the ... how do you say?
... the spirit of devotion any more. They see teaching just as a job like
any other. These forgotten, ignored courses, actually, show the
constructivist side of teaching, show the philosophy, the meaning of
teaching.

So you say only specific courses are offered in all departments?

Yes, only specific courses. They have specific purposes: to give
knowledge only in those fields. If I am going to be an English teacher I



Eurasian Journal of Educational Research |121

take only courses from that department. I do not take courses from, for
example, philosophy, geography, history, or any course from here or
there. This has two drawbacks: The students are refrained from
general  culture, and more important they are refrained from getting
experience from other departments. They are only socialized in their
own departments; they only get their own department’s mentality, or
education. Students are prevented, in a way, from enlarging their
horizons. (Educational Sciences)

In line with the above quotations, it is claimed in the relevant literature that some
faculty members are “ignorant about the choice and use of pedagogical methods
which are suitable for an education that relies more and more on higher level
cognition and interpersonal abilities” (Cowan, 1998, p. 30). These faculty members
are either too ignorant or too arrogant, as mentioned in the quotations, to admit to
themselves that their techniques are old-fashioned. Apart from the basic knowledge
that people should possess, the knowledge that faculty members convey to their
students should change over time, according to the age they live in. “We enter a
world in which knowledge doubles in less than five years (the projection is that by
the year 2020, it will double every 73 days). It is no longer feasible to anticipate our
future information requirements” (Beyer, 1997, p. x). This knowledge revolution
requires "higher-order" work skills, including communications skills, problem
solving, and reasoning - the "skills of the twenty-first century” (Grub & Lazerson,
2005, p. 1). So how can we serve our students in such an age? The only sensible way
is to create learning environments in classrooms such that they learn where to find
what they are looking for, where to find reliable knowledge, and how to differentiate
it from the unreliable one - in short, to encourage them to acquire the habit of life-
long learning.

There is another drawback of teaching only technical knowledge: it does not
overlap with content and pedagogy. Mishra and Koehler (2006) presented
technology as a separate and independent knowledge domain, in contrast to the
other domains, such as pedagogy and content. They used Shulman’s (1986, p. 9) idea
of pedagogic content knowledge, which is the knowledge overlap in education
between subject knowledge and knowledge of appropriate pedagogy. The argument
is that if the faculty want to be effective, they need to know not only about the subject
matter and how to teach, but understand appropriate pedagogies for that particular
subject, topic, or concept (Unwin, 2007). Mishra and Koehler (2006) suggest that
technology knowledge needs to overlap with content and pedagogy, in order to
create a more desirable outcome in education.

The Identities Of Higher Education Institutions

In this category, the academicians agreed that universities should have an
identity, a distinctive individual point of view. This identity does not occur
immediately; it takes time to develop. It is not eternal, either; it changes over time, as
the demographics of the faculty members and students change.
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I see universities as living organisms. It is just like us; we all have
identities so universities have identities because they contain humans.
We may not see them with our eyes; there is nothing concrete. What
kind of a university am I? What kind of students do I want to accept?
What kind of teachers do I want to recruit? I believe in [a] code of
ethics; it encompasses dignity, worth of a person, human relationships,
integrity and such. Then education at my university will be
accordingly. If I believe in something else, then the university will
carry those characteristics. Therefore, if you look at a campus you can
understand the identity of that university. But maybe in a couple of
decades the identity will change as people change. Actually it should
change as time goes by; it should adapt itself to modern concepts.
(Educational Sciences)

The university climate influences its identity, which in turn, enables students to
acquire various value systems (Ozer & Demirtas, 2010) and traditions. For example,
critical thinking is perhaps the most important among the characteristics determining
the multi-faceted academic identity of universities (Chowaniec, 2005). The elective
courses students take and the extra curricular activities they choose on campus can
be the second and third determinant factors. The atmosphere that is created in these
environments, the relationship between the faculty members and students, students
and students, or between students and their advisors, the faculties and the outside
world all are of utmost importance in building the identity of the university, and, as
a consequence, shaping the students’ understanding of civic engagement and their
capacity for social responsibility.

Becoming a lawyer who is fully equipped only with professional
knowledge is not enough, in my opinion. A lawyer who has different
hobbies, or interests, who spends her/his spare time in doing useful
things other than their professional engagements... That is what is
important. Universities have responsibilities in enabling their students
in getting the habit of engaging in different hobbies, in engaging
different useful activities. (Primary School Education)

The Roles of Faculty Members

In this category, the academicians all believed that the roles of faculty members
are threefold: to teach, to do research, and to help students become active and
conscientious. It was a common belief among the interviewees that the faculty
members are not only transmitters of knowledge but organisers and facilitators of
learning processes at the same time. They are the people who enable students to
develop thinking and social abilities, which help produce cultural models.

How they teach is more important than what they teach because the
way one teaches that particular knowledge makes all the difference. It
is what stays in the minds of the students. The faculty should not only
evaluate the level of knowledge of a student, they should also try to
give importance to values in a society. Values! This is the glue that
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holds a society together. If you examine who is responsible for most of
the corruption in this country, you will see that they are all graduates
of higher education institutions. Amazing, isn’t it? (Foreign Language
Education)

The other important point emphasized by interviewees was the relationship
between the roles of the faculty members and the knowledge that is created in the
classrooms. Their personalities and approaches to their students or to any kind of
problem in the classroom, and certainly the way they treat and lecture their students
are all factors affecting the knowledge that is shared in the classroom. It is the
faculty’s job to encourage their students how to think critically, to analyze, to deal
with problem-solving techniques, and to work independently, as well as in a group.
The faculty bring important insights, which constitute an important perspective on
the nature of the institutional conditions necessary for learning (Nixon, 1996).

If the teacher stands in front of her/his students as an authoritarian
figure, even if s/he does not tell straightforward but insinuates that
s/he is the only person in the classroom possessing knowledge, this
approach inhibits students to be active, to ask questions, to have
discussions with each other. We have to see our classes as
communities. I want them to join in the discussions, to reach
knowledge by their own efforts, to inquire all together. I even want to
learn from them. But when you become an authoritarian figure then
they withdraw, they are not motivated any more, they become passive
trying to get knowledge directly from you without thinking critically.
(Primary School Education)

We know from recent literature that student-centered learning environments are
more likely than teacher-centered learning environments to encourage students to
adopt a deep approach to study (Gow & Kember, 1993; Kember, 1997). The
techniques used - hands-on learning, learning through problem solving, group
activities - need communication between teacher and students, and students and
students. It is believed that in the traditional classrooms of HEIs, the faculty
members take a variety of roles: cognitive roles, affective roles, disciplinary roles,
managing roles, evaluative roles, performing roles, facilitator roles, gatekeeper roles,
and boundary-spanner roles, which have one critical factor in common: verbal and
nonverbal communication that the faculty members employ to enact these various
roles (Coppola, Hiltz, & Rotter, 2002).

There are several studies discussing what it is like to be an academician.
Although many lecturers consider themselves apart from schoolteachers and
visualise themselves more as a member of their discipline (Becher, 1989), some think
that being an academician is an art, and others think that it is a science. Those who
view it as an art believe that academe encompasses aptitude, love, creativity, and
inspiration; those who think it is science believe that it is knowledge and skill-based.
The former is about personality characteristics, which are more difficult to influence
than the latter, which deals with enabling people to get knowledge and skill.
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Academicians should be careful not only with getting knowledge and skill, but
should work on their personality characteristics as well (“Akademisyen ve Rolleri,”
2008). In an interview, one of the oldest and most prestigious academicians of a state
university describes her aim in teaching (Arman, 2008, p. 5):

I want my students to gain a sense of responsibility, curiosity, and
excitement. And of course, honesty and open-mindedness. After
graduating, I want them to have the motivation of contributing to the
world. I want them to get used to keeping their promises. Doing what
you have promised is important: not to be late, to answer a mail on
time, to call someone back. I teach them to be good people - this is my
ultimate aim in teaching.

Due to massification in HEIs, it is difficult to be a teacher and the burnout level
among the faculty is high (Ktigtikstileymanoglu, 2007). Students” diversity relates not
only to academic achievement, but also to ability, disability, age, sex, race, religion,
class, maturity, experience, commitment, motivation, study mode, and the like. If
higher education is to provide education for all, then the education provided should
be suitable for all (Davis, 2003).

Conclusion and Implications for Practice

This study has identified the purposes, knowledge, identities, and roles of the
faculty members of Turkish higher education institutions, as perceived by some of
the practitioners. According to the results, we can say that the above factors are
closely interrelated. Academicians are founders and applicants of the purposes and
identities of their universities, which in turn determine the identity of the
universities. Academicians also transfer or convey this identity to their students
through the knowledge they transmit in their courses. Students who are educated
with this knowledge and identity graduate from these universities and exist in their
societies carrying the characteristics of the identity of their universities. This is a
process that takes time; it does not happen immediately. Therefore, setting goals
and/or purposes for a university may be the first step in higher education.

Ethical, social, and cultural values are of highest significance, but we also know
that there is “an increasing demand on all the workforce to have better skills, and
economic growth will depend on the skills, inventiveness and creativity of the
workforce” (Blackstone, 2001, p. 176). She further says that higher education, which
has a central role in the development of the knowledge economy, is worth 300 billion
pounds per year, and by 2025, the estimated demand for higher education will be 159
million global enrollments with 87 million from Asia. What is more, there is also an
expansion, which is called borderless education where web-based materials and
programs can be delivered worldwide at the click of a mouse. Due to the changing
political, social, and economic climate, with the growth of the private university
sector, the traditional role of the public higher education sector is being questioned.
Therefore, in order to remain viable actors in a changing political, social, and
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economic environment, universities must redefine their roles in their societies
(Twombly, 1997).

Without an understanding of the purposes of HEIs, concepts about what to learn
are meaningless. Rowland (2002) claimed that although academicians are required to
specify the aims and objectives of their teaching, the wider purposes go largely
unexamined. The purpose of higher education is not only the development of people,
or of society, or of economy, but people, society and the economy all together;
furthermore, higher education, in turn, develops with these three themes in mind
(Ranson, 1998).

The link between education and the corporate world is an important one, but it
becomes more important when universities want to do research to an extensive
degree. Although higher education budgets get larger and larger shares from the
national budgets, most of them do not possess the amount of money to start or keep
major research studies going. They need the outside world to back them up
financially. Therefore, they have to get involved with national, international, global
companies, institutions or foundations. It is difficult to keep research expenses low in
the twenty-first century. Long gone are the days of the ancient Greek scholar,
Archimedes, who experienced one of the greatest discoveries of all time at home in
his bathtub, proclaiming "Eureka!" Studies now need millions and/or billions of U.S.
dollars. Very few universities - if any - in the world have this amount of money
available for research. Therefore, it is unavoidable for universities to be involved
with the corporate world.

There is the other side of the coin, which is the need the corporate world has for
the universities to produce research for them. Employers of private companies,
organizations, and public enterprises need research increasingly in order to do their
job properly. “Thus there is a two-way development of steadily stronger inter-
relationships and mutual influences.... Although this may expose universities to a
pressure to become more useful, this utilitarian pressure is not uniform because the
needs of those who express them are more varied than ever” (Bleiklie & Byrkjeflot,
2002, p. 524).

Chickering (2002) claims that in order to foster critical thinking, multi-cultural
understanding, and civic responsibility among students, HEIs can prepare students
not only for a job but for a satisfying and productive career as well, which requires
interpersonal competence, multi-cultural understanding, skills in problem
identification and problem solving, a sense of purpose, and the confidence that you
can act in ways that make a difference. “So if we only focus on specific professional
and vocational preparation we sell both our students and our society short” (p. 7).

At this point, it can be said that one of the most salient duties in HEIs lies with
the individual teacher, who wants to shape her/his students. Although there is an
enormous amount of research on teachers and teaching, we know relatively little
about the sources of influence, which shape the way they view their roles. It can be
“their own personal and social background, their professional training, their policies
and practices in the school in which they work, their access to collegial influence and
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professional development and the individual’s personality” (Osborn & Broadfoot,
1993, p. 105). In spite of these various reasons they have for their roles, we know
from some studies that the main source of motivation for the faculty is their students
(Kiziltepe, 2008). This gives us hope that, despite the changing world, and the
changing higher education systems in the world toward more utilitarian
characteristics, faculty members are aware of the caring role they have for their
students. Walker, Gleaves and Grey (2006) claim that academicians manage
considerable amounts of caring work with a diverse body of students who often need
academic and pastoral support. Therefore, even if the conditions of their universities
do not allow them to act on the institutional level, the faculty members individually
can work wonders with their students, preparing them to be informed, active, and
critical citizens of the twenty-first century.

Limitations and Suggestions for Future Research

The present study has a number of limitations. One of these arises from the use of
the constant comparative method. Although it constitutes the core of qualitative
analysis in different kinds of qualitative research, the application of the method
remains rather unclear, and the analysis process needs to be systematized, and the
traceability and verification of the analyses to be increased (Boeije, 2002).

Secondly, although the university in which this study took place is quite a large
institution, it cannot be said that it is representative of the perspectives of the rest of
the faculty working in different HEIs in different parts of Turkey. Therefore, this
study has not attempted to generalize the findings and has not made claims relevant
to all the faculty members in the country. It is limited to the perspectives of eighteen
faculty members.

Finally, due to convenience sampling, the study has been conducted with female
faculty members only. It would be interesting to see if male faculty members share
their colleagues” ideas. In addition to that, looking into the comparison between male
and female members could be worthwhile.

To sum up, future research needs to be done with faculty members in universities
in all parts of Turkey, to see a more generalized picture. Furthermore, it needs to be
done not only in the faculties of education but in other faculties as well, to compare
and contrast the perspectives. This issue of purposes, identities of universities, the
knowledge transmitted, and the role of the faculty members working in those
institutions needs to be further researched in Turkey.
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Yiiksek Ogretim Kurumlarinin Amaglari, Kimlikleri ve
Akademisyenlerin Rolleri

(Ozet)

Problem Durumu: Yiiksek 6gretim kurumlarinin amaglari, kimlikleri, bu
kurumlarda iletilen bilgi ve akademisyenlerin rolleri son zamanlarda
bircok arastirmaci tarafindan incelenmektedir. Bilgi, kiilttir merkezli
olmaktan ¢ikti1 ve daha ¢ok kullanilabilirlik merkezli bir hale geldigi i¢in,
yiiksek 6gretim kurumlar1 sanki klasik anlamda ise yararliligini yitirmis
gibi algilanmaktadir. Universitelerin amaglar1 hakkindaki ¢agdas inanglar,
onlarin yonlerini klasik miifredatlardan islevsel olanlara dogru
déndiirmelerine sebep olmustur. Universiteler, politikalari, programlar: ve
uygulamalartyla, 6grencileri daha iyi bir is edinmeye ya da kamusal,
bolgesel ve yerel ekonomik ihtiyaclara hazirlamak icin, artik kamu
yararindan ¢ok sanki kisisel ¢ikarlara hazirhiyor gibi distintilmeye
baslanmustir.

Arastirmanmmn  Amaci: Bu makale, bir devlet {iniversitesinin egitim
fakiiltesinde galisan akademisyenlerin bakis agilarindan, yiiksek 6gretim
kurumlarimin amaglar1 ve kimlikleri, bu kurumlarda iiretilen ve iletilen
bilgiyi ve bu konularla baglantili olarak akademisyenlerin rolleri hakkinda
yapilan bir calismanin sonuglarmi incelemektedir.

Aragtirmanmmn Yontemi: Istanbul’da bulunan bir devlet iniversitesinin egitim
fakiiltesinde calisan onsekiz akademisyenle yari yapilandirilmis bire bir
miilakatlar gerceklestirilmistir. Bu miilakatlar ¢nceden ti¢ kisi tizerinde
pilot olarak test edilmistir. Akademisyenler sadece yazar tarafindan
goriismeye tabi tutulmus; her goriisme kirk ile seksenbes dakika arasinda
bir siirede meydana gelmistir. Gortismeler kayda alinmis, kelimesi
kelimesine yaziya dokiilmiis ve yakindan incelenmistir. Data analizi
yaparken, data kaynaklari iginde stirekli tekrarlanan temalar: tespit etmek
i¢in sabit karsilastirma yontemi uygulanmistir.

Aragtirmamn  Bulgular: Cesitlilik gosteren goriisler bulundugu halde,
denekler yiiksek 8gretim kurumlarinin ana amaglarinin “aktif vatandaslik”
konusunu gelistirmek oldugu tizerinde hemfikir olmuslardir. Bunun
yanisira, iniversitelerde olusturulan ve iletilen bilgi, 6grencileri isyerlerine
hazirlamanin  yamsira, insanhigin refah1 ve esenlifine de katkida
bulunmalidir. Ozellikle belirtilen 6énemli bir nokta da, yiiksek 6gretim
kurumlarmin belirli bir kimliginin olmasi gerektigi; bu kimligin ise
akademisyenler tarafindan igsellestirilip 6grencilere aktarilmas: gerektigi
olmustur.

Arastirmamin - Sonuclart ve Onerileri: Sonug olarak onerilecek noktalar
sunlardir: Yiiksek 6gretim kurumlarmin amaglarini tespit etmeden ne
ogretilecegi ile ilgili planlar yapmak anlamsizdir. Degisen politik, sosyal ve
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ekonomik diinyada aktif oyuncular olarak kalmak icin, tiniversiteler
toplum igindeki rollerini yeniden gozden gegirmelidirler. Yiiksek
Ogretimin amaci, sadece kisileri ya da toplumu ya da ekonomiyi
gelistirmek degil; kisilerin, toplumun ve ekonominin hepsini birden
gelistirmek ve bu siire¢ iginde kendisinin de gelismesidir. Bu, kisilerarasi
iligkileri, coklu kiiltiir anlayisini, problem belirlemede ve ¢6zmede beceriyi,
bir amag belirlemeyi ve fark yaratabilecek bir sekilde davranmay
gerektirir.

Anahtar Sozciikler: Gudiilenme, sevk kirilmasi, akademisyen, tiniversitenin
amaglari, tiniversitenin kimligi.
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Abstract

Problem Statement: Adolescent attachment with their parents has been
explicitly considered in many studies, and a vast number of studies
provide empirical evidence for the link between parental attachment and
psychological well-being and adjustment in adolescence. Adolescents
explore close and supportive relationships outside of their immediate
family in this period, and attachment behavior is often directed beyond
parental figures. Attachment theory provides a theoretical underpinning
about the link between parent and child attachment style with peer-group
functions and relationships. Therefore, in the current study, psychometric
properties of the Inventory of Parent and Peer Attachment were examined
in a sample of subjects in middle adolescence (aged between 14 and 18
years).

Purpose of the Study: The study aimed to examine the psychometric
properties of the Inventory of Parent and Peer Attachment developed by
Armsden and Greenberg, Turkish version (IPPA-T), with a sample of
subjects in middle adolescence (aged between 14 and 18 years).

Methods: In the study, the reliability and validity of a three-dimension
model of adolescents’ attachment to mother, father and peer were
examined. In order to determine how well the identified model of the
original version of the IPPA fits the Turkish adaptation of IPPA (IPPA-T), a
Confirmatory Factor Analysis (CFA) and Exploratory Factor Analysis
(EFA) were performed to understand the factor structure of IPPA-T. 315
high school students from Ankara, Turkey, participated in the study. Test-
retest reliability was conducted using a Pearson product-moment
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correlation coefficient over a two-week interval. Finally, the validity
analysis was conducted by correlating the total and subscale of IPPA-T
scores with Positive and Negative Affect Scale and Self-Esteem Scale.

Findings and Results: The results of the initial confirmatory factor analyses
suggested that the original factor structure of the IPPA does not fit the data
for adolescents’ ratings of mothers, fathers and peer on the measures. The
exploratory factor analyses revealed a new three-factor structure for IPPA
with a shortened scale. The second confirmatory factor analyses
demonstrated that the new three-factor model provides an acceptable fit.

Conclusions and Recommendations: It was concluded that the IPPA-T
constitutes a useful tool for the assessment of both parent and peer
attachment in adolescents aged between 14 and 18 years. The findings of
the current study provide a good starting point for further attachment
instruments in the Turkish culture.

Keywords: Adolescence, attachment, parents, peer, validation.

Bowlby’s (1969) attachment theory has provided a theoretical point of view on
the strong affective bond established between infants and the primary caregivers.
The basic premise of attachment theory is that the quality of the attachment
relationship stems from the interaction between infants and their caregivers,
particularly the degree to which they can rely on attachment figures for security and
support. Caregivers (especially mothers) who are sensitive and consistently
responsive to their infant’s needs are likely to foster secure attachment in their
children. As a result of the early attachment experience with caregivers, individuals
construct an internal working model of themselves, other and relationship that they
use to guide their expectations in subsequent close relationships (Bowlby, 1988).
Therefore, individuals” experience with the availability of attachment figures in their
lives shape their feelings of security and trust in others.

Over the years, in line with Bowlby’s framework, many researchers have
conceptualized attachment as a life span construct (Bartholomew, 1993; Rice, 1990),
and have claimed that children maintain attachments bonds to their parents across
childhood and into adolescence. Reflecting the increased recognition of the
importance of attachment across a person’s life span, the research into the attachment
relationship between parents and adolescents in a peer context is increasingly being
conducted. Consistent with Bowlby’s attachment theory, various instruments or self-
report measures of attachment have been developed and carried out to assess
attachment in adolescence. Perhaps the most cited instrument for attachment is the
“Inventory of Parent and Peer Attachment” (IPPA), developed by Armsden and
Greenberg (1987). IPPA is a self-report measure of attachment, and it measures
psychological security derived from relationships with a subject’s mother, father and
close friends in three subscales (Communication, Trust and Alienation). It has been
ascertained to have adequate internal consistency, test-retest reliability, and
acceptable convergent validity in Western culture (Armsden & Greenberg, 1987;
Gullone & Rabinson, 2005).
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It is not surprising that methods and measures for studying attachment have
attracted the attention of many researchers from diverse cultures (Raja, McGee, &
Stanton, 1992; Vignoli & Mallet, 2004). Equally, it is not surprising that several
researchers have tried to translate and adapt IPPA for the Turkish context, as
previously there were no adequate, psychometrically sound and valid instruments
for measuring the attachment of adolescents in Turkish culture. The first study using
IPPA was conducted by Hortagsu, Oral and Yasak-Giiltekin (1991) to investigate the
relationship between Turkish late adolescents and their parents and peers in a
sample of undergraduate students between the ages of 16 and 20 (M=20.26 years).
The item analysis and factor analysis were done with three separate varimax
rotations, and the items were grouped by three factors, as Armsden and Greenberg
(1987) pointed out in their study. Although the items of each subscale were not
reported, the authors suggested that factor loadings were mostly similar for mother
and father attachment items, and that three common subscales were obtained for
fathers and mothers by selecting items with values greater than .30 on both analyses.
Three additional scales were also constructed from attachment items for friends. The
three scales, labeled “Trust,” “Communication” and “Alienation,” were constructed
for subjects’” mothers, fathers, and friends. The internal consistency coefficient for
each subscale ranged from .68 to .90. However, the authors provided no data about
test-retest reliability or other types of validity.

In addition to the study mentioned above, IPPA was employed to investigate the
differential effect of parental and peer attachment on social and emotional loneliness
among adolescents (Loker, 1999). A factor analysis with maximum likelihood
revealed five factors accounting for 46 % variance; however, the factor solution in the
current study did not fit the original scale factor solution. Although a high internal
consistency estimate was found in the Loker study (a= .92), the factors were not
differentiated, the total score was thus used to measure both parental and peer
attachment, and the reliability coefficient alpha for the two scales was .92. A further
study was also carried out by Giinaydin, Selcuk, Stimer and Uysal (2005) to examine
the psychometric quality of IPPA using reliability and validity test techniques. The
researchers employed the short form of the IPPA developed by Raja, McGee and
Stanton (1992) to evaluate the attachment to mother and father. The results showed
that three factors of IPPA (Communication, Trust, and Alienation) did not construct
for the Turkish late adolescents, although the mother and father total scales each had
high internal consistency and reliability, .88 and .90 respectively.

As a result, the previous adaptation studies of IPPA reported that established
factor structure and loadings did not construct for the IPPA (Guinaydin, Selguk,
Stimer, & Uysal, 2005, Loker, 1999) and provided no data about the test-retest
reliability and any types of validity (Hortacsu, Oral, & Yasak-Giiltekin, 1991) in a
sample of the Turkish late adolescents. However, the findings of the previous studies
do not necessarily exclude the possibility that IPPA needs to be improved and
enhanced to more effectively measure the adolescent attachment script to mother,
father, and peers. A vast number of studies (Colakkadioglu & Giirgay, 2007; Eren
Guimiis, 2010) were carried out to examine the scales to develop valid and reliable
measurements for Turkish adolescents, because of the lack of instruments specifically
developed and validated for Turkish adolescents. Therefore, the present study
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suggests comprehensive statistical approaches to examine the psychometric
properties of IPPA.

The first aim of the present study was to explore the psychometric properties of
IPPA adapted for Turkish middle-adolescents (IPPA-T) by using comprehensive
statistical procedures and providing data about the reliability and validity of IPPA-T.
In addition, many studies (e.g. Lieberman, Doyle, & Markiewicz, 1999; Wilkinson,
2004) suggested that the attachment behavior of adolescents could not be assessed by
a single dimension, and that the father and mother attachment behavior system for
adolescents should be considered separately. This suggestion was the second aim of
the present study, which was to examine the psychometric properties of attachment
to mother (MA), father (FA) and close friends (PA) in a sample of middle adolescence
by using the revised version of IPPA (25 items for each scale). In order to determine
the psychometric properties of the IPPA, the exploratory and confirmatory factor
analyses were carried out and the factor structure and internal consistency of IPPA
were analyzed. Next, the test-retest reliability was conducted using Pearson product
moment correlation. Finally, the correlations between the IPPA and self-esteem
(Rosenberg Self Esteem Scale-RSS) and psychological well-being (Positive and
Negative Affective Scale-PANAS) were analyzed to determine the convergent
validity of the IPPA.

Method
Research Design

Initially, in order to determine how well the identified model of the original
version of the IPPA would fit the Turkish adaptation of IPPA (IPPA-T), a
Confirmatory Factor Analysis (CFA) was performed on the variance-covariance
matrix using Lisrel 8.3 (Joreskog & Sorbom, 2003). CFA allowed for determining
whether the factor structure of the Turkish version of IPPA was comparable to the
factor structure of the original version of the IPPA (Zero Model, My). If the original
factor structure did not fit the data for the IPPA-T, an Exploratory Factor Analysis
(EFA) with principal component analysis would be performed to understand the
factor structure of the IPPA-T. After that, based on the results of EFA, the second
CFA would be carried out to determine whether the IPPA-T new factor structure
would fit the data (Alternative model, Mi). For this analysis, the goodness-of-fit
statistics were tested with X2 (a non-significant value that corresponds to an
acceptable fit). Because x2 are known to increase with sample size and degree of
freedom, the use of four indices is commonly suggested; (a) Standardized Root Mean
Square Residual (S-RMR)< .08, (b) Root Mean Square Residual of Approximation
(RMSEA)< .06, (c) Goodness-of-Fit Index (GFI)> .90, (d) Adjusted Goodness-of-Fit
Index (AGFI)> .85, and e) Comparative Fit Index (CFI)> .90 (Hu & Bentler, 1999:
Simsek, 2006). In addition, Expected Cross-Validation Index (ECVI) and Model AIC,
assumed to be more acceptable for lower fits (Joreskog & Sérbom, 1993), were also
reported to allow comparison of zero with the alternative measurement model.
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Participants

399 high school students from Ankara, Turkey, were asked to participate in the
study during the 2007-2008 academic years. 84 participants were excluded from the
study because of their incomplete answers. The results were analyzed for the
remaining 315 participants (147 male, 168 female) aged between 14 and 18 years (M=
16.06, SD=1.02).

Research Instruments

Inventory of parent and peer attachment (IPPA; Armsden & Greenberg, 1987). IPPA
derives from the theoretical assumption of attachment theory, and assesses the
positive and negative dimensions of adolescents’ relationships with their parents and
close friends. Specifically, the IPPA was developed in order to assess adolescents’
perceptions of the positive and negative affective/cognitive dimension of
relationships with their parents and close friends -- particularly how well these
figures serve as sources of psychological security. The items in the original version
of the IPPA, in a sample of college students aged between 16 and 20, demonstrated
good internal consistency and were clustered into three factors through principal
components analysis, namely “Communication”, “Trust”’, and “Alienation”
(Armsden & Greenberg, 1987).

All three scales (father, mother, and peers) consisted of 25 items and were
translated into Turkish prior to administering the study. Two bilingual Turkish
scholars independently translated each item, and compared their translations to
resolve any disagreements. From this translation, a Turkish-English bilingual
supervisor translated it back into English. The discrepancies emerging from this
back-translation were discussed, and the adjustments to the Turkish translation of
the IPPA were made.

Rosenberg self-esteem scale (RSS; Rosenberg, 1965). RSS is a ten-item self-report scale
developed by Rosenberg (1965) for the purpose of measuring adolescent’s global self-
esteem. The scale has ten items formulated to assess the appraisal of individual. Five
of the items are phrased positively, and other five items are negatively. The Turkish
adaptation of RSS was established by Cuhadaroglu (1986) through psychometric
interviews with ninth, tenth and eleventh grade secondary school students, and the
results revealed strong reliability validity properties in the middle adolescence
sample.

Positive and negative affect scales (PANAS; Watson, Clark, & Tellegen, 1988). PANAS,
developed by Watson, Clark, and Tellegen (1988), is a ten-item brief measure of
affective evaluation of life with two dimensions. Positive affect (PA) reflects the
extent to which a person feels enthusiastic, active, and alert. In contrast, “Negative
Affect (NA) is a general dimension of subjective distress and unpleasurable
engagement that subsumes a variety of aversive mood states, including anger,
contempt, disgust, guilt, fear, and nervousness, with low NA being a state of
calmness and serenity. The adaptation of the scale to Turkish was made by Gengoz
(2000). Consistent with the original study, the result of the factor analysis revealed
two factors accounting for the 44% of the total variance.
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Findings and Results

Factor Structure

Initial Confirmatory Factor Analysis (CFA) with the maximum likelihood method
was performed on the variance-covariance matrix in order to test whether the
original version of the IPPA-T fitted the data. In the first model (Zero Model, My), it
was assumed that all items of IPPA-T were constructed in the same factors as in the
original version of IPPA. The results revealed that the original factor structure of the
IPPA-T indicated a poor fit of the data. The RMSEA and S-RMR were higher than the
cutoff value for an acceptable level, and the GFI, AGFI and CFI were below .90,
indicating a poor fit of the zero model (My). Indeed, the results suggested that
original factor structures of the IPPA-T showed poor goodness-of-fit-statistics for
mother, father, and close friends or peers (Table 1).

Table 1
Fit Indices of Confirmatory Factor Analyses

Model

Models X2 df SRMR RMSEA GFI AGFI CFI ECVI AIC

Mother

Zero
Model 628.79" 272 064 .065 86 .84 89 234 734
(Mo)

Alternative

Model 282.86" 132 .055 .060 91 .88 94 115 360

Father

Zero
Model

Alternative
Model

730127 272 .088 .073 84 81 89 266 836

335.88° 132 .072 .070 89 .86 93 109 412

Peer

Zero

Model 74311 272 .070 .074 84 81 87 270 849

Alternative
Model 275.07 132 .053 .059 91 .89 93 112 353
(My)

p<.01
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Exploratory Factor Analysis: Because of a poor fit of the zero model (My), a
principal components factor analysis with an oblimin rotation was conducted to
further understand the factor structure of the IPPA-T. The factor solution was
determined using the scree plot method. In addition, it was decided that the factors
extracted would only comprise items with a factor load greater than .35.

For the mother attachment (MA) scale, the results showed that the factor solution
for the 19 items were grouped into three factors, and 6 items (6, 9, 10, 13, 17, 23) were
eliminated due to their low factor load (<.35). For the father attachment (FA) scale, a
factor analysis was computed to the oblimin rotation. The eigenvalues were greater
than one, suggesting that the 24 items were grouped into three factors. One item (4)
was eliminated because it displayed a low factor load (<.35). On the peer attachment
(PA) scale, the factor solution was mostly similar to the father attachment items, and
the factor solution composed of 24 items was grouped into three factors. One item (6)
was eliminated as it displayed a low factor loading (<.35).

In order to achieve a parallel form between the mother, father and peer
attachment scales, and thus to provide an assessment of the relationship between
father, mother, and peers, some items in each scale, which had a factor loading lower
than .45 on the expected factors, were eliminated. Therefore, one item (4) from the
mother dimension, six items (6, 9, 10, 13, 17, 18) from the father dimension, and six
items (2, 5, 7, 8, 9, 21) from the peer dimension were excluded. Consequently, 18
items for attachment to mother, father and peers were determined, and three
separate factor analyses were performed for each (Table 2).

Table 2
Loadings of the Exploratory Factor Analysis

Items Factor  Factor  Factor
Mother 1 2 3
19 My mother helps me to talk about my difficulties. .85 -25 .05
20 My mother understands me. .81 -34 27
12 When we discuss things, my mother cares about my point of view. .79 -.07 27
1 My mother respects my feelings. 77 -13 27
24 Ican count on my mother when I need to get something off my chest. .76 -30 14
15 My mother helps me to understand myself better. 75 -.30 .08
21 When I am angry about something, my mother tries to be understanding. 72 -24 11
5 Tlike to get my mother’s point of view on things I'm concerned about. .63 -.16 18
16 Itell my mother about my problems and troubles. .62 -51 -.01

25  If my mother knows something is bothering me, she asks me about it. .60 -12 24



140 | Ercan Kocayoriik

7 My mother can tell when I'm upset about something. .50 -11 .33
2 1 feel my mother does a good job as my mother. .28 .66 -18
3 I wish I 'had a different mother. -12 -.66 .10
22 Itrust my mother. .30 .53 -.05
14 My mother has her own problems, so I don’t bother her with mine. -.08 -23 -76
11 I get upset a lot more than my mother knows about. -21 -15 -.67
8 Talking over my problems with my mother makes me feel ashamed or -.27 .16 -59
foolish
18 I don’t get much attention from my mother. -10 -25 -.58
Father
19 My father helps me to talk about my difficulties .87 14 -23
25  If my father knows something is bothering me, he asks me about it. .85 .23 .07
15 My father helps me to understand myself better. .82 .27 17
7 My father can tell when I'm upset about something. 77 .28 13
21 When I am angry about something, my father tries to be understanding 74 .10 31
1 My father respects my feelings. 74 .37 18
24 Ican count on my father when I need to get something off my chest. 73 .07 -34
16  Ttell my father about my problems and troubles 72 .26 13
20 My father understands me. 71 42 -26
5 I like to get my father’s point of view on things I'm concerned about. .61 41 08
12 When we discuss things, my father cares about my point of view. .60 42 19
2 1 feel my father does a good job as my father .30 .78 -.03
3 I wish I'had a different father. 12 -70 .09
22 Itrust my father. .28 .60 -.01
8 Talking over my problems with my father makes me feel ashamed or -24 .07 =71
foolish
14 My father has his own problems, so I don’t bother him with mine. .09 .10 -.66
11 I get upset a lot more than my father knows about. .09 -.48 -.60
23 My father doesn’t understand what I'm going through these days. -24 -34 -.56
Peers
17 My friends care about how I am feeling. .78 .30 22
3 When we discuss things, my friends care about my point of view. 73 .23 18
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16 My friends help me to understand myself better. 72 41 -.01
15  WhenIam angry about something, my friends try to be understanding. 71 26 19
14 My friends are fairly easy to talk to. .68 12 26
20  Itrust my friends. 18 .83 .36
19  Icancount on my friends when I need to get something off my chest. 13 .80 .26
24 Ican tell my friends about my problems and troubles. .34 .76 22
25  If my friends know something is bothering me, they ask me about it. .35 .73 14
1 Tlike to get my friend’s point of view on things I'm concerned about. 23 .70 .08
13 Ifeel my friends are good friends. .20 .70 45
12 My friends listen to what I have to say. .34 .56 A1
22 I getupseta lot more than my friends know about. -.01 -20 =77
18  Ifeel angry with my friends. .02 19 -.67
23 It seems as if my friends are irritated with me for no reason. -.03 -31 -.66
10 My friends don’t understand what I'm going through these days. -28 -.02 -.65
11  Ifeel alone or apart when I am with my friends. -15 .03 -.61
4 Talking over my problems with friends makes me feel ashamed or foolish. ~ -.09 =21 -45

In the mother attachment, a three factor solution accounting for 54.50 % of the
total variance was found. The first factor eigenvalue of the principal component
analysis was 7.43 and accounted for 41.80 % of the variance and included eleven
items (1, 5,7, 12, 15, 16, 19, 20, 21, 24, 25). The second factor was grouped by the three
items (2, 3, 22) and the eigenvalue of the principal component analysis was 1.20,
which accounted for 6.07 % of the variance. The third factor eigenvalue of the
principal component analysis was 1.28, accounted for 6.63 % of the variance and
included four items (8, 11, 14, 18).

For the father attachment (FA) scale, the eigenvalues were greater than one,
suggesting that the 18 items grouped themselves into three factors (eigenvalues for
factorl= 8.20, factor2= 1.31, factor3= 1.40) with each factor accounting for a
comparable amount of variance (45.56 %, 7.25 %, 7.74 %, respectively, in total
accounting for 60.57 % of the variance). The first factor was characterized by eleven
items (1, 5, 7, 12, 15, 16, 19, 20, 21, 24, 25). The second factor comprised three items (2,
3, 22) and the third factor included four items (8, 11, 14, 23).

In peer attachment, the factor solution was composed of 18 items constructed in
three factors that accounted for 51.77 % of the variance. The first factor (eigenvalue=
1.45) accounted for 6.39 % of the variance and included five (3, 14, 15, 16, 17) items.
The second factor (eigenvalue=8.50) was grouped by the seven items (1, 12, 13, 19, 20,
24, 25) and accounted for 36.13% of the variance. The last and the third factor
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(eigenvalue=1.67) was composed of six items (4, 10, 11, 18, 22, 23) and accounted for
9.24 % of the variance.

The results of the principal components factor analysis revealed that three factor
structures relating to adolescents’” attachment to mother, father and peers were
found. In other words, the oblimin rotation results pointed out that a three factor
structure (Communication, Trust and Alienation) was obtained again for mother,
father and peer attachment as shown in Armsden and Greenberg’'s study. The
exploratory factor analysis results also showed that a shortened version of the IPPA
was more appropriate for middle adolescents in Turkey.

Furthermore, the process of deciding the number of factors was carried out with a
parallel analysis, a commonly used method that compares the size of the eigenvalues
with those produced by a randomly generated data set (Horn, 1965). The results of
parallel analysis also supported the retention of three factors in three dimensions
(father, mother and peer). The eigenvalues of all of the three factors in each three
dimensions exceeded the criterion values produced from the random data matrix of
the same size (315X18 items) while the fourth factor, with an eigenvalue of 1.01,
accounted for 5% of the variance, which reflected in an elbow formed at the fourth
factor in the peer dimension. The further details of the eigenvalues generated from
the principal axis and the criterion values obtained from parallel analysis are
demonstrated in Table 3.

Table 3

A comparison of Eigenvalues from the Principal Axis factor Analysis and the Corresponding
Criterion Values Obtained from the Parallel Analysis

Mother

Component Actual Criterion Value Decision
number eigenvalue from PA

1 743 1.40 Accept

2 1.20 1.007 Accept

3 1.28 1.26 Accept
Father

Component Actual Criterion Value Decision
number eigenvalue from PA

1 8.20 1.42 Accept

2 1.31 1.28 Accept
3 1.40 1.34 Accept

Peer
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Component Actual Criterion Value Decision
number eigenvalue from PA

1 1.45 1.34 Accept

2 8.50 1.45 Accept

3 1.67 143 Accept

4 1.014 1.285 Reject

Confirmatory Factor Analysis: In line with the statistical analysis strategy, a second
confirmatory factor analysis (Alternative Model, M;) was conducted to determine
whether the new factor structure, based on the results of exploratory factor analysis,
would fit the data for the population in this study. The results showed that the x2
value of the Alternative Model (M:) was significant for mother attachment (MA)
[X2132)=282.86, p<.01], father attachment [x2(132=335.88, p<.01], and peer attachment
scales [x2132=275.07, p<.01]. However, other goodness-of-fit statistics of the
Alternative Model (M) for each scale indicated a better fit to the data for IPPA-T
than the Zero Models (My). The x2 value/degree of freedom ratio for the Alternative
Model was slightly above 2, but this ratio was considered as acceptable by Jéreskog
and Sorbom (1993). For other fit indices, better goodness-of-fit statistics were found
for the Alternative Model (M;) with more acceptable values for GFI (>.90), AGFI
(>.85), S-RMR (<.080), CFI (>.90) and RMSEA (<.060) in mother, father and peer
attachment scales, except RMSEA (>.060) and GFI (<.90) in father attachment.
Furthermore, the values of ECVI and Model AIC were more acceptable for the
alternative model that was lower than the zero model for adolescents’ attachment to
mother, father and peers (Table 1).

In addition, in order to test whether the alternative model would be replicated in
an independent sample, the alternative model was examined in an independent
sample (N=226, M=15.35; SD=.85). In the mother dimension, the results of goodness
of fit statistics were: x2132=274.28, p<.0l, S-RMR=.056, RMSEA=.069, CFI=.91
AGFI=.85, and GFI=.88. In the father dimension, goodness of fit statistics were;
X2132=318.17, p<.01, S-RMR=.047, RMSEA=.079, CFI=.92, GFI=.86, and AGFI=.82.
Lastly in the peer dimension, goodness of fit statistics were; x2132=282.44, p<.01; S-
RMR=.055, RMSEA=.071, CFI=.92, GFI=.88, and AGFI=.84. The results suggested that
fit indices were also acceptable in an independent sample.

Reliability

Internal Consistency: The Cronbach” Alpha (a) internal consistencies were .91 for
total mother attachment, .92 for Communication, 63 for Trust, and 62 for Alienation.
The Cronbach” Alpha (a) internal consistencies were .92 for total father attachment,
.93 for Communication, 69. for Trust, and .66 for Alienation scale. The last Cronbach’
Alpha (a) internal consistencies were .89 for total peer attachment, .80 for
Communication, .85 for Trust, and .71 for the Alienation scale.

The results also revealed that each of the total IPPA-T scores highly correlated
with their respective sub-scale scores. The total attachment to mother score was
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correlated with .97, .62, and .73 for Communication, Trust, and Alienation,
respectively. The total attachment to father was correlated with .97, .81, and .72 for
Communication, Trust, and Alienation, respectively. The total attachment to peers
was correlated with .84, 88, and .78 for Communication, Trust, and Alienation,
respectively. Furthermore, as expected, the intercorrelations between subscales,
within the scale (mother, father, and peer), were moderately high. Communication
and Trust subscales were positively correlated with r=.54, .77, and .67 for mother,
father and peer scales, respectively. In addition, the Alienation subscale was
negatively correlated with Communication (r=-.56) and Trust (r=-.33) for attachment
to mother, with r=-.56 and -.46 for father, and r=-.47 and -.50 for peers, respectively.

Test-Retest Reliability: Test-retest reliability was conducted using Pearson product-
moment correlation coefficient over a two-week interval. The sample of the test-retest
reliability study consisted of 77 adolescents (M=15.35, SD=.85) aged between 14 and
17. The result of the Pearson’s product-moment correlation coefficient revealed that
test-retest reliability was high in the mother and father subscale, but moderate in the
peer subscale. In the mother subscale, Person” product-moment correlation was .73
for total mother attachment (MA), .72 for Communication, .34 for Trust, and .50 for
Alienation. In the father subscale, Person” product-moment correlation was .81 for
total father attachment (FA), .81 for Communication, .65 for Trust, and .63 for
Alienation. Lastly, in the peer subscale, test-retest reliability was .55 for total peer
attachment (PA), .51 for Communication, .53 for Trust and .46 for Alienation.

Validity

Convergent Validity with Self-Esteem and Well-Being: Validity analysis was
conducted by correlating the total and subscale of IPPA-T scores with Positive and
Negative Affect Scale (PANAS) and Rosenberg Self-Esteem Scale (RSS). The
convergent validity method was used to determine whether the total score,
Communication and Trust subscale scores of IPPA-T correlated significantly and
positively with the RSS and PANAS positive well-being (PA) subscale score. In
addition, a significant correlation was expected negatively with the PANAS negative
well-being (NA) subscale scores. Conversely, it was expected that Alienation
subscale scores correlated negatively with RSS and PANAS positive well-being (PA)
subscale scores, but positively with the PANAS negative well-being (NA) subscale
scores. The instruments were completed over four weeks and the voluntary nature of
the adolescents” participation (N=282, M=16.01, SD=1.04) was clearly stated prior to
administering the instruments.

The findings revealed that the total scores and Communication and Trust
subscale scores of mother attachment and father attachment were positively
correlated to the positive affect (PA) and RSS. In addition, the total scores of mother
attachment and father attachment, and Communication and Trust subscale scores,
were negatively correlated to the negative affect (NA). As expected, the Alienation
subscale of two attachments (father and mother) was negatively correlated to PA and
RSS, and positively correlated to NA.

In the peer attachment scale, the total score of peer attachment, Communication
and Trust subscale scores were positively correlated to PA and RSS. Contrary to the
expectations, while the total score of peer attachment negatively correlated to NA,
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the Communication and Trust subscale did not correlate to NA. The Alienation
subscale was negatively correlated to PA and RSS, and positively correlated to NA,
as expected (Table 4).

Table 4
Correlations of the IPPA-T with PANAS and SE Measures

Positive Affect ~ Negative Affect  Self-Esteem

Mother (Total score) 39~ -.36™ 45™
Communication .38 =327 407
Trust 36™ -.25" 30
Alienation -20* 35 -42
Father (Total score) 36™ =37 40™
Communication .34 -.30™ .34
Trust .30 -.36" 307
Alienation -.26" 40™ -40™
Peer (Total score) 25" -13 27
Communication 227 -.06a 22"
Trust 197 -.03a 16™
Alienation -.23" 27" -.35"

~ Correlations are significant at p< .01, * Correlations are significant at p< .05,

“a” Correlations are insignificant

Conclusions and Recommendations

The results of the EFA and CFA revealed that the three factor structures (Trust,
Communication, and Alienation), with 18 items for mother, father and peer
attachment scales, were most likely replicated with Turkish middle age adolescents.
The results also showed that the acceptable level of internal consistency was obtained
for the new three-factor structure (18 items) and the total score of the IPPA-T. Test-
retest reliability was moderately strong among the subscales and total score of the
IPPA-T, and the results consistently agreed with the theoretical framework with
respect to convergent validity.
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The overall findings of the present study were in line with other adaptation
studies of IPPA into diverse cultures. For instance, Vignoli and Mallet (2004), in
France, found a clear and expected three-dimension model (Communication, Trust,
and Alienation) for attachment to father, whereas no meaningful internal structure
for parental attachment to mother was found. After the CFA and EFA studies, the
authors applied a brief questionnaire for attachment to the mother with a three-
dimension model (14 items) which could be considered as a reliable and valid
measure of parental attachment for French late adolescents.

In addition, the results of the present study showed that the IPPA-T was a sound
tool for the assessment of attachment in middle adolescents aged from 14 to 18, and
this finding is in line with the studies that supported the validity of the IPPA
construct for adolescent attachment to father and mother involving different age
groups of adolescents. For instance, Gallone and Robinson (2004) conducted a study
with different age groups (children and adolescents) to examine the revised version
of IPPA. The authors found out that the revised IPPA was a sound tool for the
assessment of attachment in children and adolescents aged from 9 to 15.

To summarize, although some of the items on the original scale were reduced,
IPPA-T could be assumed to assess the same multidimensional constructs in the
attachment relationship to father, mother and peers as proposed by Armsden and
Greenberg (1987), and IPPA-T is a sound tool for the assessment of attachment in
middle adolescents of ages 14 to 18 in the Turkish culture. The findings of the current
study provided a good starting point for further IPPA development in the Turkish
culture. In other words, further studies might try to devise and revise several new
items to increase internal consistency of the IPPA-T, particularly the trust subscale,
which consisted of only three items.

These findings should be considered within the context of the study’s limitations.
First of all, the sample of the current study was limited to middle adolescents, and
the results may not be generalizable to samples of different ages. The second
limitation of the study is that the small sample size was conducted using convergent
validity analysis with PA, NA and RSS. This finding can be considered tentative and
needs to be replicated. Another limitation of the study concerns reliability; meaning
that the two-week measure period was too short to evaluate test-retest reliability, and
evaluation would have needed to be extended over longer time intervals.
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Anne-Baba ve Akran Baglanmasi Envanterinin Tiirkce
Uyarlamasi: Giivenirlik ve Gegerlik Calismasi

(Ozet)

Problem Durumu: Bowlby yasamin ilk yillarinda annenin/bakicinin gocuga
verdigi tepkilere bagli olarak, ¢cocugun kendisine ve bagkalarina iliskin
zihinsel modeller olusturdugunu ve bu zihinsel modellerin daha sonraki
yillarda, yakin kisiler arasi iligkiler icin bir rehber ve model gorevi
gordiigiinii belirtmektedir.

Yasamin ilk aylarindan itibaren bebek ile temel bakici (anne) arasinda
gelisen baglanma ortintiistiniin, hem cocuklukta hem de yetiskinlige
geciste bireyin ruh saglig ile iliskisini ortaya koyan arastirmalar dikkat
cekmektedir. Son yillarda ergen ve yetiskin iliskilerinde baglanmanin
roliinii inceleyen arastirma bulgulary; yasamin ilk yillarinda annenin
cocuga verdigi tepkilere bagl olarak g¢ocugun kendisine ve baskalarina
iliskin modeller olusturdugunu, daha sonraki yillarda da bu modellerin
yakin Kkisiler aras: iliskiler icin rehber gorevi gordiiginii ortaya
koymaktadir. Baglanmanin yasam boyu devam eden bir siire¢ olarak
degerlendirilmesiyle birlikte anne-babanin ve akran gruplarina
baglanmanin ergenler tizerindeki etkilerine yonelik calismalarda son
yillarda artis gozlenmektedir. Bu ilginin bir sonucu olarak Bowlby'nin
goriisleri ile tutarli olarak, ergenlik doneminde baglanma siirecinin
degerlendirilmesi amaciyla bir ¢ok dlgme araci gelistirilmistir. Baglanma
kurami ile calismalarini siirdiiren aragtirmacilarin bu 6lgme araglari
igerisinde belki de encok ele aldiklar1 clgme aract Armsden ve Greenberg
tarafindan gelistirilen Anne-Baba ve Akran Baglanmasi Envanteri’dir
(ABABE). Olgme araciun bir ¢ok farkli dile ve kiiltiire uyarlandig
goriilmektedir. ABABE'nin Tirk kiltirtine uyarlama calismalarinm
gerceklestirilmis olmas: da sasirtict degildir. Yapilan calismalar geg
ergenlik donemi (late adolescence) 6rneklemi tizerinde gerceklestirilmistir.
Bu calismalardan bazilarinda Armsden ve Greenberg’in belirttigi faktor
yapilariin ayristigt goriilmiis ancak calisma sonuglarinda test-tekrar test
ve gegerlilik ¢calismalar1 rapor edilmemistir. Diger calismalarda ise faktor
yapilarinin ayrismadigl sonucu bildirilmistir. Genel olarak bakildiginda,
uyarlama calismalar1 sonucunda ABABE'nin Tiirkiye’de baglanma alan
yazininda ve arastirmalarinda kullanilabilecek bir 6l¢me araci olabilecegi
distiniilmektedir. Bu calismada ise ABABE'nin orta-ergenlik donemi
(middle-adolescent) 6rneklemi tizerinde giivenirlik ve gecerlik calismalar:
incelenmistir.

Arastirmanin Amaci: Bu ¢alismanin amaci, orta yas ergenler (middle-aged
adolescents) tizerinde ABABE'nin psikometrik ozelliklerini belirlemektir.
Bir diger amag ise, ergenler tizerindeki farkli etkileri bulunan anne ve
babanin birlikte ele alinmasi yerine, yabanci yazin alaninin da belirtildigi
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gibi anne ve baba baglanmasmi ayirarak degerlendirmektir. Boylelikle,
ABABE'nin orta-ergenlik dénemindeki genglerin, anne-baba ve akran
iliskilerinde gtivenli baglanma duygularmi belirlemek amaciyla
kullanilabilecek bir clgme araci olabilecegini gostermek calismanin genel
amacidir.

Arastirmanin  Yontemi: Calismaya, yaslar1 14 ve 18 arasinda degisen,
Ankara’da orta dgrenimlerine Anadolu Lisesi ve Normal Lisede devam
eden 315 6grenci katilmistir. ABABE'nin uyarlama ¢alismasinda kapsamli
Olgme yontemleri ti¢ farkli asamada gergeklestirilmistir. Birinci asamada,
faktor yapilar1 ve i¢ tutarlilik katsayilar incelenmistir. Tkinci asamada test-
tekrar test iligkisi ve tiglincii asamada ise olgiit bagmtilh gecerliligi
incelemek amaciyla ABABA'nin benlik saygisi ve iyi olus ile iliskisi test
edilmistir. Calismada kullanilan 6l¢gme araglari, Anne-Baba ve Akran
Baglanmas: Envanteri, Benlik Saygist Olgegi ve Olumlu ve Olumsuz
Duygu C)lgegi'dir. Acimlayici faktor analizi, temel bilesenler faktor analizi
yontemi ile incelenmis ayrica 6l¢me modelinin kabul edilebilir uyum iyiligi
istatistikleri (goodness of fit statistics) tiretip tiretmedigini test etmek
amaciyla dogrulayici (confirmatory) faktoér analizi kullanilmistir. Uyum
iyiligi istatistikleri, herhangi bir modelin bir biitiin olarak veri tarafindan
kabul edilebilir bir diizeyde desteklenip desteklenmedigine karar verme
olanag1 tamimaktadir. Yaygin olarak bilinen uyum istatistigi Kay-kare’dir
(x» ve bir modelin anlaml1 olarak kabul edilebilmesi icin X2 degerinin
anlamli ¢ikmamas1 beklenir. Ancak x2 degeri orneklem biiyiikliigiine
duyarli oldugu igin bir ¢ok farkli uyum istatistigi tiretilmistir. Bunlar
arasinda en yaygm olarak kullanilanlar; Uyum Tyiligi Indeksi (Goodness
Of Fit Index, GFI), Diizeltilmis Uyum Tyiligi indeksi (Adjusted Goodness
Of Fit Index, AGFI), Karsilastirmali Uyum Iyiligi indeksi (Comparative Fit
Index, CFI), Yaklasik Hatalarin Ortalama Karekokii (Root Mean Sequare
Error of Approximation, RMSEA) ve Standart Ortalama Hatalarin
Karekokii (Standardized Root Mean Square Residual, SRMR) oldugu
goriilmektedir

Aragtirmamn Bulgulari: Yapilan ilk dogrulayic1 faktor analizi sonuglari,
ABABE'nin orijinal yapisiin (Zero Model M) drettigi uyum iyiligi
degerlerinin kabul edilebilir degerlerin altinda oldugunu gostermektedir.
Analiz stratejisi geregi, ABABE'nin faktor yapilarini belirlemek amaciyla
yapilan agimlayici faktor analizi sonuglari, anne, baba ve akran
baglanmasinda ti¢ faktorli bir yapmn oldugunu ortaya koymaktadir.
Ancak her bir alt boyutta, annede 19, babada 24 ve akran’da 24 olmak
tizere fakli madde sayilar1 gozlenmistir. ABABE'nin ti¢ alt boyutunu
karsillastirma olanagl saglamak ve boyutlar arasinda bir paralel form
olusturmak i¢in anne, baba ve akran boyutunda. 45'in altinda faktor yiikii
olan maddeler boyutlardan gikarilmistir. Sonucta her ii¢ boyutta (anne,
baba ve akran), 18 maddeden olusan kisa bir form elde edilmistir. Ortaya
¢ikan bu yeni formun 6l¢me modelinin, uyum iyiligi degerleri ikinci
dogrulayici faktsr analizi ile test edilmistir (Alternative Model, M;). Tkinci
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dogrulayic1 faktor analizi sonuglari, uyum iyiligi degerlerinin kabul
edilebilir diizeyde oldugunu gostermektir. Bunun yani sira, ortaya c¢ikan
yeni kisa form, bagimsiz bir 6rneklem tizerinde test edilmis, sonuclar
uyum iyiligi degerlerinin aymi sekilde kabul edilebilir diizeyde oldugunu
ortaya koymustur. Ikinci asamada gerceklestirilen test-tekrar test sonuglari,
anne ve baba toplam puanlar iligkisinin ytiksek oldugunu gostermektedir.
Buna karsin akran baglanmasi toplam puanlar1 ve alt dlcekleri ile anne ve
baba baglanmasi alt olcekleri test-tekrar test iliskisinin orta diizeyde
oldugu goriilmektedir. Uglincii ve son asamada ise, ABABEnin Benlik
Saygist ve Olumlu-Olumsuz Duygu Olgegi ile iliskisi 6lciit bagmntili
gecerlik olarak incelenmistir. Sonuglar, ABABE'nin Benlik saygisi ve
olumlu duygu ile olumlu yénde, olumsuz duygu ile olumsuz yonde bir
iliski gosterdigini ortaya koymaktadir.

Aragtirmann Sonuglart ve Oneriler: Genel olarak, caligmanin ilk bulgular,
ABABE'nin orijinal yapisinin, orta yas ergenler icin kullanilabilir bir slgme
arac1 olmadigini ortaya koymustur. Ancak bir sonraki analizler sonucunda
ortaya ¢ikan 18 maddelik yeni kisa formun bu yas ergen gruplar da anne,
baba ve akran baglanmasimi degerlendirmeye yonelik bir dlgme araci
oldugunu gostermektedir. ABABEnin yeni kisa formunun, orta
dgrenimlerine devam eden orta yas ergenlerin, anne-baba ve akranlarina
baglanma  duygularmi  degerlendirmeye  yonelik  arastirmalarda
kullanilabilecek bir 6lgme araci oldugu goriilmektedir. Bu calismanin
sonuclarinin, Tirkiye’de baglanma kuramu ile sonraki siiregte
gerceklestirilecek calismalara ve gelistirilebilecek 6lgme araglarma
kaynaklik edebilecegi diistintilebilir.

Anahtar Sézciikler: Ergenlik, baglanma, anne-baba, akran, gecerlilik
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Abstract

Problem Statement: The idea of change — both how things change and at
what rate things change with respect to each other — is fundamental to a
study of calculus, which is a critical course for students majoring in
mathematics, sciences, engineering, business and several other majors. A
lack of ability to reason about change in continuously changing functional
relationships may cause difficulties in learning basic calculus concepts such
as limits and derivatives. Despite a variety of research studies that
emphasized the effects of students’ understanding of rate of change on
understanding of calculus concepts such as limits, derivatives, and
integrals, there is little information about how college students reason
about continuously changing functional relationships.

Purpose of Study: The aim of this study is to explore, describe and analyze
college students’ covariational reasoning abilities. More specifically, this
study investigates and provides a “thick” description, or which explains a
behavior and its context, of how a college student uses understanding and
reasoning to interpret a functional situation and uses these interpretations
to demonstrate the covariation of two variables in graphical representation.

Methods: Case study design and techniques were used in this study to
provide a thick description of Karl’s thinking and reasoning processes in

*Asst. Prof. Dr., Adiyaman University Faculty of Education, okoklu@adiyaman.edu.tr
* Prof. Dr. Florida State University College of Education, ejakubow@coe.fsu.edu.
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order to comprehensively understand his covariational reasoning. Data
were obtained from a detailed examination of student’s thinking and
reasoning processes through the task based in-depth clinical interviews.
Data obtained from students’” verbal expressions and graphical
representations were analyzed in light of the theoretical lens. The
“Covariation Framework” provided a skeletal structure for the description
and interpretation of findings.

Findings and Results: Analysis of data disclosed that conceiving of a
functional situation statically leads to difficulties in coordinating the
continuously changing rate of change over the entire domain. Students’
strong procedural tendency hinders meaningful interpretations and
reasoning. Lack of transformational reasoning appears to prevent forming
an image of the dynamically changing event and foster dependence on the
procedural steps. Reasoning based on irrelevant details and arguments
leads to either erroneous or pseudo-analytical conclusions about the
simultaneous changes of two variables.

Conclusion and Recommendations: Instead of introducing the concept of
function as correspondence, which is more traditional and concentrated
around the application of certain rules and formulas, introducing the
functions as covariation will be more helpful for students to develop a
better conceptual understanding. Utilizing computer technology such as
dynamic software in classroom instruction may provide more visual
representations in order to enhance students’ conceptualization of the
changing nature of functions.

Keywords: Covariational reasoning, change, simultaneous changes,
dynamic events.

Functions represent relationships between varying quantities, and, as Tall (1997)
stated, “one purpose of function is to represent how things change” (p.1). Studies
have revealed that students” underlying conceptions of function play an important
role in coordinating the simultaneous changes of variables necessary to reasoning
dynamically. Research studies (Carlson & Oehrtman, 2005; Monk, 1992; Confrey &
Smith, 1995; Thopmson, 1994b) agreed that dynamic conceptualizing of functions is
essential to be able to coordinate simultaneous changes of variables. Monk (1992), for
example, showed that students who had point-wise conceptions of functions, which is
a static conception, had difficulties in describing patterns of change in the value of a
function that results from a pattern of change in the values of the input variables. On
the other hand, students who had an across-time conception, which is a dynamic
conception, were able to describe the simultaneous changes of dependent and
independent variables.

Moreover, Carlson and Oehrtman (2005) pointed out that a student with a process
view of function can imagine the whole situation as it is happening at one time, rather
than calculating every single pairs of input and output values. Thompson (1994b) has
also supported this idea by stating that the process view of function allows one to
imagine an expression rapidly evaluating itself.
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Considering the studies of Breidenbach et al (1992), Dubinsky (1991) and
Dubinsky & Harel (1992), Carlson and Oehrtman (2005), the process view of function
is important and necessary to represent and interpret dynamic functional situations.

Covariational reasoning is defined by Carlson, Jacobs, Larsen, and Hsu (2002), as
“cognitive activities involved in coordinating two varying quantities while attending
to the ways in which they change in relation to each other” (p.354). Another
definition comes from Saldanha & Thompson (1998). According to these researchers,
it is “...holding in mind a sustained image of two quantities’ values (magnitudes)
simultaneously” (p.298). It has been shown that these reasoning abilities are
necessary for analyzing, interpreting and representing the patterns of change in
continuously changing dynamic events. (Carlson et al, 2001; Monk, 1992).

According to Carlson & Oehrtman (2005) being able to imagine changes of
variables simultaneously in a functional relationship is difficult, because it requires
one to be able to picture the whole process at once and to be able to imagine running
through several input and output pairs simultaneously, instead of performing
specific computations for every input value. Thompson (1994b) expressed this ability
as imagining the expression evaluate itself very rapidly over a continuum of the
possible domain. This ability to imagine the whole process as it happens, all at once,
has been linked to students’ underlying function conceptions.

Carlson (1998) introduced the covariation framework as a result of several
investigations in which behaviors of undergraduate students were identified as they
responded to tasks that involved interpreting and representing dynamic function
situations. Their mental actions and corresponding behaviors were classified and
defined by Carlson et al (2002) as shown in Table 1.

Thompson (1994a) mentioned the relationships between the accumulation of
quantities and accruals that are constructed by an accumulation of quantities.
According to Thompson, the development of mature images of rate involves the
schematic coordination of these relationships. He then explained the stages of the
development of images of rate as follows:

¢ Image of change in some quantity (e.g., displacement of position, increase
in volume),

e A loosely coordinated images of two quantities (e.g., displacement of
position and duration of displacement),

¢ Animage of the covariation of two quantities so that their measures remain
in constant ratio. ( p.5)

According to Thompson, constructing an image of the covariation of two
quantities is the last stage of the development of a mature image of rate. Moreover,
Saldanha and Thompson (1998) investigated the images of covariation. They stated
that images of covariation are also developmental and this development is defined in
following stages:

e Coordination of two quantities” values - think of one, then the other, then
the first, then the second and so on.

e Construction of an operative image of covariation in which a person
imagines both quantities having been tracked for some duration. (p.2)
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Table 1

Mental Actions and Corresponding Behaviors

Mental
Action

Description of Mental Action

Behaviors

Mental
Action
(MA1)

An image of two variables
changing simultaneously.
(Coordinating the the value of
one variable with changes in the
other.)

Labeling the axes with
verbal indications of
coordinating  the  two
variables (e.g., y changes
with changes in x)

Mental
Action
(MA2)

A loosely coordinated image of
how the variables are changing
with respect to each other.
(Coordinating the direction of
change of one variable with
changes in the other.)

Constructing an increasing
straight line

Verbalizing an awareness of
the direction of change of
the output while
considering changes in the
input.

Mental
Action
(MA3)

An image of amount of change of
the output variable while
considering changes in fixed
amounts of the function’s
domain.  (Coordinating  the
amount of change of one variable
with changes in the other.)

Plotting points/
constructing secant lines.

Verbalizing an awareness of
the amount of change of the
output while considering
changes in the input.

Mental
Action
(MA4)

An image of rate / slope for
contiguous intervals of the
function’s domain. (Coordinating
the average rate of change of
function with uniform
increments of change in the input
variable.)

Constructing contiguous
secant lines for the domain.

Verbalizing an awareness of
the rate of change of the
output (with respect to the
input) while considering
uniform increments in the
input.

Mental
Action
(MA5)

An image of the continuously
changing rate over the entire
domain.  (Coordinating  the
instantaneous rate of change of
function with continuous
changes in the independent
variable for the entire domain of
the function.)

Constructing a  smooth
curve with clear indications
of concavity changes.

Verbalizing an awareness of
the instantaneous changes
in the rate of change for the
entire domain of the
function  (direction  of
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concavities and inflection
points are correct)

Saldanha and Thompson (1998) also referred to the unpublished study of
Coulombe and Brenson describing the development of the construction of
covariation. Saldanha and Thompson (1998) stated that Coulombe and Brenson
suggested the following properties to be involved in the concept of covariation.

e  The identification of two data sets

e The coordination of two data patterns to form associations between
increasing, decreasing, and constant patterns

e  The linking of two patterns to establish specific connections between data
values

e The generalization of the link to predict unknown data values.

As Yesildere and Tiirntiklii (2008) stated, the acquisition of certain mathematical
skills is important. Although students” knowledge about the rate of change have
been widely studied (Noble, Nemirovsky, Wright, & Tierney, 2001, Hauger, 1995;
Hauger, 1997; Kaput, 1992; Monk & Nemirovsky, 1994; Orton, 1983) it is not quite
clear how students represent and interpret simultaneous changes of variables in
dynamic events. Believing that there is still a need to gain new information about
how students coordinate the changes of two variables simultaneously in dynamic
events, this study builds on existing studies in the literature by incorporating the
notion of exploring, describing and analyzing a college student’s covariational
reasoning. The specific questions that guided the research are the following. (1) How
do college students interpret simultaneous changes of two variables in functional
situations? (II) How do college students use their interpretations to represent the
covariation of two variables in a graphical context?

Method

The constructivist theory of learning has increasingly influenced mathematics
education research. Since constructivist methodology is primarily concerned with a
deeper understanding of an individual’s reasoning, perspectives and purposes, case
study design and techniques were used in this study to provide a thick description
about Karl’s thinking and reasoning processes in order to understand his
covariational reasoning comprehensively. More specifically, through task-based
clinical interviews, our purpose in this study is to elicit in-depth information about
Karl’s interpretations of the information in dynamic functional events and his use of
this information to make graphical representations of simultaneous changes of
variables.

A case study is defined by Stake (1995) as “the study of particularity and
complexity of a single case, coming to understand its activity within important
circumstances” (p. xi). Merriam (1998), on the other hand says “A qualitative case
study is an intensive, holistic description and analysis of a single instance,
phenomenon or a social unit” (p. 27).
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Participant

Karl, who is majoring in mechanical engineering, was a high performing student
in the “Calculus with Analytic Geometry III” class. This study took place in his
second year in college. He stated that he was in the honors program in high school.
He took Calculus-I and Calculus-II classes before taking the Calculus-III. He said that
since he got good scores on both the Advanced Placement Test and SAT, he did not
have to take College Algebra and Pre-Calculus courses. He volunteered among 7
high performing students whose average grades on tests and quizzes were “A.” The
course instructor provided us a list representing students’ average grades. Course
content consists of functions with multiple variables and their graphical
representations, vectors, partial derivatives, optimization, multiple integration,
coordinate systems (polar, spherical, and cylindrical), curves, line integrals, flux
integrals divergence theorem.

Data Collection

Data were collected through in-depth clinical interviews with the selected student
while he was working in a problem-solving situation. Interviews focused on
exploring the student’s thinking and the reasoning processes he used as he
attempted to represent and interpret simultaneous changes of two variables in
functional events. Since clinical interviews are the major sources in case studies,
thinking and reasoning interviews provided most of the raw data in this study.
Interviews were semi-structured and task-based. All interviews were audio taped
and transcribed to record students’ answers to the given questions. In order to
improve the quality of the data representing the participant’s thinking and
reasoning, the participant was always urged to use a think aloud process. The
participant was encouraged to verbalize everything while working on the tasks.
Probing questions were used to encourage sufficient verbalization of the participant’s
thoughts.

Interview Tasks

Interview tasks consisted of a series of problems designed to explore students’
thinking and reasoning about simultaneous changes of two variables when they
attempt to represent and interpret dynamic functional situations. Tasks were
adapted from the literature. Rather than plotting individual points in a given scaled
coordinate system, the student was asked to produce qualitative graphs of a concrete
situation and was asked to view them globally instead of point-wise, as explained by
Monk (1992). In other words, the participant was asked to attend to the entire graph
as an expression of the relationship between two simultaneously changing variables
and express that relationship in words rather than numbers. Our rationale for
probing the constructing of a qualitative graph of a given situation was to
understand the participant’s thought process, such as how he constructed an image
and made transformations on that image when making a transition from a given
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situation to graphical representation of that situation by coordinating two variables
changing in tandem. Each task was presented on a separate piece of paper. Each task
was first verbally presented to the subject, and then the subject was given time to
read the task by himself. In representation tasks, students were given a dynamic
functional situation and asked to represent this situation in a graphical context. In
these tasks all situations were presented verbally and some of these with
accompanying figures and shapes. “Representing the given situation in graphical
context” meant constructing a graph of that situation. In other words, the participant
was asked to attend to the entire graph as an expression of the relationship between
two simultaneously changing variables and exprezss that relationship in words
rather than numbers.

Analysis

Considering our research focus, qualitative data analysis techniques were
employed. Karl’s verbal and graphical responses were examined in order to obtain
valuable information about his thinking and reasoning processes. We used coding
procedures after collecting the interview data in order to compare one unit of
information with the next in looking for, as Merriam (1998) mentioned, “recurring
regularities” (p.183). According to Bogdan and Biklen (1998), collected data involve
these regularities in the form of repeated actions, words and phrases. Our goal in the
analysis was to relate the observed regularities in data to existing literature by using
prior categories which are compatible with the purpose and theoretical frame.
Specifically, Carlson’s (1998) classification of ‘mental actions and corresponding
behaviors” allowed us to analyze Karl’s covariational reasoning.

Findings

Several tasks have been posed in order to discover the mental actions
accompanying a collection of common behaviors exhibited while responding to these
tasks. In these tasks, Karl was given functional situations and was asked to construct
graphs representing the situations.

Circular Ripple Problem

Imagine a pebble is thrown into a A
lake, creating a circular ripple that |
travels outward at a constant speed. |
Sketch a graph that represents the area, |
A, of the circle as a function of time |
that has passed since the ball hit the
lake. i e— =

Figure 1. Task 1 Figure 2. Karl’s first graph of

Area vs. Time
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Karl: I am just thinking of a calm lake. I am throwing the pebble in to the lake and
circle is getting larger and larger. It is increasing in every single direction and the
whole circle is expanding...the circular ripple travels outward at a constant speed. So
I can say that change in r (Ar) over change in time (At) would be constant, because in
every moment it travels at a constant speed.

Interviewer: Could you explain why the area is increasing constantly?

Karl: As I said before the r [radius] is expanding constantly so the circle is
growing at a constant rate...or it is not...let me think about it....the area is A= n
r2...when we plug in a different r every time, the increase in the area would not be
constant.

Karl’s first attempt indicated that the situation did not automatically evoke an
image of how the area of a circle changes over fixed intervals of time. Even though he
generated an initial image in his mind by stating “I am just thinking a calm lake. I am
throwing the pebble in to the lake and the circle is getting larger and larger. It is
increasing in every single direction and the whole circle is expanding...the circular
ripple travels outward at a constant speed,” he did not accurately manipulate this
image through the use of mental transformations. Therefore he automatically
presumed an inappropriate linear relationship between change in radius of the circle
and change in the area of the circle. Considering the covariational framework (figure
1) his behaviors suggested that his mental actions are limited to coordinating the
direction of change (MA?2). After this immediate decision, he wanted to use the
formula of the area of a circle to verify the relationship between radius and the area.
Then he wanted to sketch a radius vs. area graph. Afterwards he plugged several
integers in to “r” and plotted the corresponding area in the graph. After couple
plotting, he just connected the plotted points and provided the following graph
shown in figure 3. Then he stated:

Karl: You see the slopes of the lines [contiguous line segments]...they are
different, and it is getting steeper and steeper...so the area increases more and more
every time. But as a matter of fact the area depends on r2...I mean it should be a
parabola like in y= x? [giving an example]

A A
|
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Figure 3. Karl’s graph of area vs. radius Figure 4. Karl's second graph

Then he changed his graph to a smooth curve as seen in the figure 4 by claiming:
“...but as a matter of fact the area depends on r2...I mean it should be a parabola like
in y= x2”. Then he said that since the relationship between time and radius is linear,
graphs of radius vs. area and time vs. area should be the same.

Although his later behaviors, such as constructing adjacent line segments with
different slopes, may appear to be evidence of coordinating the amount of change in
area with respect to change in radius, it is observed that his reasoning did not result
from generating an image consisting of successive pictures in mind. Rather he
followed a procedural method, by plugging in values to obtain correspondent
values. Here we observed a lack of transformational reasoning. Simom (1994)
explains the idea behind transformational reasoning as the ability of students to
create a mental model that can be manipulated to visualize and understand
relationships. A strong procedural tendency, such as looking for a formula to
recognize the precise relationship, evidence of a lack of a transformational
relationship. Although Karl’s earlier statements, such as “I am just thinking of a calm
lake. I am throwing the pebble into the lake and the circle is getting larger and larger.
It is increasing in every single direction and the whole circle is expanding” provided
evidence that he was forming an image of successive pictures of expanding circles,
he obviously did not manipulate this image in order to make appropriate
transformations resulting in the coordination of simultaneous changes of the
variables of area and time; instead, he looked for a formula and used procedural
methods.

It is also observed that Karl conceived this functional situation as static rather
than dynamic. Plugging values into a formula to receive corresponding values, and
plotting points and constructing contiguous line segments (figure 3), are some of the
evidences of static conceptions. These behaviors also indicated that he was
coordinating the amount of change in the area of the circle (MA3) (table 1). In the
same way, Karl's statement “You see the slopes of the lines [contiguous line
segments]...they are different, and getting steeper and steeper...so the area increases
more and more every time” indicated his awareness of the rate of change of the
output while considering the uniform increments of the input (MA4) (table 1).

Although he finally provided a smooth curve, this behavior did not demonstrate
that his reasoning was based on understanding that the continuous changes in the
area for the entire domain of the function resulted from smaller and smaller
refinements of the average rate of change. His verbal statements such as “...but as a
matter of fact the area depends on r2...I mean it should be a parabola like in y= x?”
indicated that he directly recognized the specific shape of a graph for the formula.
These types of behaviors are classified as pseudo-analytical thoughts (Carlson et. al.,
2002).

Balloon Problem

Imagine air is pumped into spherical balloon at a constant rate. Sketch a
graph that represents the radius of the balloon as a function of the amount of
air in the balloon.
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Figure 5. Task-2

After reading the task Karl starts to think out loud. At the beginning he
seemed little confused.

Karl: I have radius and...as air is being pumped in at a constant rate....since
it is a spherical balloon, the radius is going to be changing at a constant rate
as well...and I am just trying to think how it goes...but...I think the radius
is going to increase faster at the beginning and slow down when it gets to
the final volume. That it is how I visualize it.

Interviewer: Why do you think that the radius increases faster at the
beginning and then slows down?

Karl: Because initially when you blow up the balloon, there is more space so
the radius increases faster. Then, when it gets to the end, it [radius] is still
increasing, but slowly, since there is not much room....

Interviewer: What about if there is no restriction of space? In other words,
you can pump as much air into the balloon as you want. Do you think
change in the radius would happen as you stated?

Karl: T am not hundred percent sure...let me think....I think I'm confusing myself
[smiling]...I am going to write down the volume function [he wrote V=4/3 1 1*]. This
is much clearer...since 4/3 and pi [11 ] are constants, volume depends on 2.

After his statements he basically plugged several r values into the volume
formula and came up with corresponding values of volume and sketched a graph of
adjacent line segments by plotting the points and connecting these points.

First he made an effort to visualize situation in his head. He automatically
presumed a linear relationship between the volume and the radius by claiming
“....since it is spherical balloon, the radius is going to be changing at a constant rate
as well...” This behavior suggested that his mental actions are limited to the
coordination of direction of change (MAZ2) (table 1). Then he constructed an image of
radius, increasing faster at the beginning and increasing more slowly at the end, by
stating: “I am just trying to think how it goes...but... I think the radius is going to
increase faster at the beginning and slow down when it gets to the final volume. That
is how I visualize it.” Construction of this image suggested that he was mentally
estimating the rate of change in radius over equal intervals of the amount of air
pumped into the balloon. But his following statements such as “...there is more space
so the radius increases faster...” and “...it [radius] is still increasing, but slowly, since
there is not much room....” suggested that his reasoning was not built upon mental
actions of coordinating the rate of change of radius over small intervals of the
amount of air pumped in. He was not observed conceptually coordinating the rate of
change in radius; rather he was distracted by communicating irrelevant details in the
image he generated, such as “...there is more space” and “...there is not much
room....”

However, Karl was seen to be unsatisfied with his reasoning and conclusion.
Then he wanted to apply a more analytical method to figure out how radius changes



Eurasian Journal of Educational Research |163

with respect to the amount of air in the balloon by applying the volume formula.
This behavior again suggested a lack of transformational reasoning. Although Karl's
earlier statements “I am just trying to think how it goes...but... I think the radius is
going to increase faster at the beginning and slow down when it gets to the final
volume. That is how I visualize it” provided evidence that he was forming an image
of successive pictures of an expanding radius as air pumped into a balloon. The
mental transformations that he made to the object were only based upon irrelevant
information or details. His procedural tendency, such as looking for a formula,
carrying out appropriate computations and collecting evidence through procedural
methods in order to recognize the precise relationship, are evidence of a lack of
transformational reasoning.

He basically stated that the volume of the spherical balloon depends on 13, then
plugged in several r values to obtain corresponding volumes. These behaviors also
suggested that Karl conceived this functional situation as static rather than dynamic.
Plugging values into a formula to get corresponding values, and plotting points and
constructing contiguous line segments, are some evidence of static conceptions.
These behaviors also indicated that he was coordinating the amount of change in the
area of the circle (MA3) (table 1).

Filling Water Problem

Imagine this bottle filling with water at a
constant rate. Sketch a graph that represents
height of the water as a function of amount
of water that is in the bottle.

—

Figure 6. Task-3 Figure 7. Karl’'s work

Upon reading the problem, he immediately searched for a formula while talking
about the situation. First of all, he wrote down two formulas, one for the spherical
part of the bottle (Vs = 4/3 1 r3) and the other for the cylindrical part (Vc =m 12 h), as
seen in figure 7. Then he claimed that volume of the spherical part of the bottle does
not depend upon the height (h). Then he said that he could not utilize the formula to
find out the relationship between amount of water and height, and stated:

Karl: The bottle actually is 3-dimensional, so we have specific volume. I'll do a
graph of the amount of water and height. Instead of amount of water, I'll call it
volume. Initially the volume will be at “0” for the height “0”...I will call it H naught
or Ho and ...here is the H final [placing marks on the figure for presenting the Ho
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and H final]. Eventually we will have maximum volume. Since the radius
of...ummm...at each different time there is a certain radius “r” and it is increasing.
When the height goes up, volume slows down because the distance between the two
walls is increasing as height goes up, and [this distance] eventually decreases
because it is a sphere. So until it gets to the maximum distance between the two sides
of the bottle, the rate of change in volume is going to be slowing down, and then it
will be speeding back up. And then up here [showing the point where the cylindrical
part starts] the rate of change would be constant. I mean, initially, the volume will
increase at a slower and slower rate and then right here [showing the mid point of
the sphere] if I call this Hd...ummm...that would be the point where the graph
changes from a greater rate of increase to...I mean it slows down and it speeds back
up.

While he was expressing what he was thinking, he provided a graph (figure 8).
Considering his verbal expressions such as “...as height goes up volume slows
down” and the graph he provided (volume as a function of height), it is obvious that
Karl constructed images of height changing constantly and volume changes at a
varying rate. This image indicated that Karl has switched the roles of independent
and dependent variables. After assuming the height is changing constantly he put
the variable “Height” aside and introduced another variable and tried to explain the
rate of change in volume by changes in the distance between the two walls of the
bottle. However, his reasoning appeared to result in constructing an inappropriate
graph.

Figure 8. Karl's graph of volume vs. height

Interviewer: Could you provide us with more explanation about why the volume
is slowing down?

Karl: As I said, the distance between walls is increasing so ...um...the rate of
increase in volume is getting smaller and smaller until the midpoint of the bottle.

Interviewer: How do you know?

Karl: Since the distance is constantly increasing while the bottle is getting wider,
the volume is increasing less and less.
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Considering the statement “volume is increasing,” he appeared to be distracted
by the image he constructed in his mind, and treated volume as height. In other
words, his reasoning revealed that he was measuring the change of volume as
changes in the level of water, which is in fact the measure of height. Although his
behaviors such as constructing fixed intervals of height on the X axis and
representing the relative changes in the amount of water or volume over these fixed
intervals of height seemed to support the mental actions of coordinating the rate of
change of the independent variable over the dependent variable, switching the roles
of the variables of volume and height prevented him from providing the appropriate
coordination of covariation between volume and the height. Overall, his behaviors
such as his verbal expressions and the graph he provided suggested that
inconsistencies in his reasoning prevented him from constructing accurate images or
successive pictures of height changing at a varying rate as the amount of water in the
bottle increases constantly. Therefore his mental actions were only limited to the
coordination of the direction of change.

Conclusion and Discussion

Based on the research questions, the aim of this study was to explore, describe
and analyze a college student’s covariational reasoning. Task-based interviews were
used and data obtained from interviews were analyzed in light of Carlson et al
(2002)’'s “Mental Actions of Covariation” framework to identify the student’s
thinking and reasoning processes as he attemptecd to coordinate simultaneous
changes of variables in continuously changing dynamic functional situations. The
participant exhibited various behaviors while applying his reasoning in order to
analyze, interpret and represent dynamic functional events. In the light of the
findings, the following assertions are made in this study.

Conceiving of a functional situation statically leads to difficulties in
coordinating the continuously changing rate of change over entire domain. Karl's
thinking throughout the tasks demonstrates the evidence that functional situations
are conceived as static rather than dynamic. Karl has been observed plotting points
and obtaining adjacent linear lines for equal intervals in the domain rather than
reasoning dynamically and disregarding the step by step evaluation of change. This
static approach prevents him from evaluating the whole process dynamically as it is
happening at once. It is clear that Karl initially focuses on actions when analyzing
the relationship between variables. Analyzing the relationship on a point-to-point
basis is an important consequence of the action view of functions. Karl’s graphic
representations were frequently robust enough that he was easily plugging in values
to obtain correspondent values. This view of function is static and did not allow him
to coordinate changes in the dependent variable with the continuous changes in the
independent variable.

Strong procedural tendency hinders meaningful interpretations and reasoning. In
light of the analysis of the present case study, we noted that Karl showed his
tendency to utilize algebraic expressions from time to time by either applying an
algebraic expression, when available, or declared his need for an algebraic expression
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to be able to construct a graph that represents the relationship between two variables.
Karl was observed applying memorized procedures rather than conceptually
coordinating the changes of two variables. This is an indication of a tendency
towards using algebraic formulas, equations or memorized procedures to
demonstrate a familiar situation in a graphical representation. For example, Karl
used the formula of area of a circle to find out the respective amounts of area of a
circle in task 1. He ended up an area vs. radius graph consisting of contiguous line
segments (figure 3). Then he converted this graph to a concave up graph by claiming:
“...but as a matter of fact the area depends on r2...I mean it should be a parabola like
in y= x2” Although his construction of a smooth curve gave an appearance of
engaging in coordinating the continuous changes in the dependent variable, his
verbal expressions revealed that he actually did no more than apply a memorized
rule. He was not able to provide a rationale for his construction. Carlson et al (2002)
identified this kind of behavior as pseudo-analytical, as defined by Vinner (1997).
According to Carlson, et al (2002) when students do not provide evidence that they
possess an understanding that supports their behavior, this behavior is classified as
pseudo-analytical behavior.

We noted that his inability or his reluctance to form an image of the dynamically
changing events appeared to foster Karl's dependence on the procedural steps. For
instance, in task 1 (figure 1), even though Karl first attempted to form an image of the
situation, his verbal expressions indicated that the situation did not automatically
evoke an image of how the area of a circle changes over fixed intervals of time. He
presumed an inappropriate linear relationship between change in radius of the circle
and change in the area of the circle. After this immediate decision, he wanted to use
the formula of the area of a circle to verify the relationship between radius and the
area. This was an indication of his inability to generate an accurate image of the
situation. In response to task 2 (figure 5), Karl was also observed applying the
volume of a sphere formula in order to figure out how radius changes with respect to
amount of air in the balloon. He basically stated that the volume of the spherical
balloon depends on 13, and then plugged in several r values to obtain corresponding
volumes. Karl also attempted to use the volume of a sphere formula in task 3 (figure
6) as well. Upon reading the problem, he immediately searched for a formula. First of
all, he wrote down two formulas, one for the spherical part of the bottle (Vs =4/3 i
%), and the other for the cylindrical part (Vc = m 12 h), as seen in the figure 7. Then he
said that he could not utilize the formula to find out the relationship, by claiming
that volume of the spherical part of the bottle does not depend upon the height (h).
This behavior also indicated his need for a formula and his dependence on
procedural ways. Karl was observed applying memorized procedures rather than
conceptually coordinating the changes of two variables. This is an indication of
student’s tendency towards using algebraic formulas or equation or memorized
procedures to demonstrate a familiar situation through graphical representation.

We agree with Tall and Vinner (1981), who stated that students’ restricted
concept of function is rooted in the predominant use of functions given by algebraic
formulas in traditional instructional methods. Leinhardth, Zaslavsky, and Stein
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(1990) have also emphasized that the construction of graphs from algebraic formulas
was highly dominant in traditional instructional methods.

Lack of transformmational reasoning appears to prevent the formation of an image
of the dynamically changing event and foster the student’s dependence on procedural
steps. Simon (1994) claims that the idea behind transformational reasoning is that
students can create a mental model that can be manipulated to visualize and
understand relationships. Carlson et al. (2002) have also emphasized in their study
that mental actions involved in applying covariational reasoning are characteristic of
transformational reasoning. In our investigation we observed examples of a lack of
transformational reasoning.

For instance, in response to task 1 (figure 1), although Karl’s statements such as “I
am just thinking of a calm lake. I am throwing the pebble into the lake and circle is
getting larger and larger. It is increasing in every single direction and the whole
circle is expanding” provided evidence that he was forming an image of successive
pictures of expanding circles; he obviously did not manipulate this image in order to
make the appropriate transformations, resulting in the coordination of simultaneous
changes of variables area and time. Instead, he looked for a formula that would fit
into the situation and used procedural methods by plugging in values.

Similarly, in the second task (figure 5), Karl’s procedural tendency to look for a
formula, carry out appropriate computations and collect evidence through
procedural methods in order to recognize the precise relationship, are evidence of a
lack of transformational reasoning. This data supports a lack of transformational
reasoning in the student’s solution approach. Instead of manipulating the mental
image through mental transformations in order to understand relationship, Karl
looked for a geometric formula that would fit the situation.

Reasoning based on irrelevant details and arguments, leads to either erroneous or
pseudo-analytical conclusions about simultaneous changes of two wvariables.
Analysis of data also revealed several factors in the student’s reasoning, which
resulted in constructing inappropriate images of the relationship between two
variables. Karl was observed communicating information that was not related to
situations presented in the tasks. For example, while working on the balloon problem
(figure 5), Karl claimed “... I think the radius is going to increase faster at the
beginning and slow down when it gets to the final volume. That is how I visualize it.
Because initially when you blow up the balloon, there is more space, so the radius
increases faster than when it gets to the end. The [radius] still increases, but slowly
since there is not much room.” This expression suggested that his reasoning was not
built upon mental actions of coordinating the rate of change of the radius over small
intervals of the amount of air pumped in. He was not observed conceptually
coordinating the rate of change in radius; rather, he was distracted by
communicating irrelevant details in the image he generated, such as “...there is more
space” and “...there is not much room.” Similarly, in the ladder problem (figure 4.15)
Karl claimed: “...When I think theoretically, the speed of top of the ladder should be
constant, the same as the speed of the bottom of the ladder. Because when you move
an object, speed should be the same at every part of that object,” As seen in his verbal
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expression, his reasoning is strictly bounded with irrelevant information when
considering the situation in this specific task.

Implications

The present study does provide information about classroom instruction.
However, we claim that the results of this qualitative case study provide valuable
insights for instructional methods in classrooms, design and development of
curricular activities and alternative assessment methods. An analysis of the data and
findings revealed that even a high-performing calculus student has exhibited
difficulties in constructing accurate images of a continuously changing rate of change
in functions over domains. Taking this finding into consideration, this study
suggests:

Since students” underlying function conception is said to be very important in the
coordination of simultaneous changes of variables, the concept of function could be
introduced to students in alternative ways in order to develop dynamic conceptions.
More specifically, instead of introducing the concept of function as correspondence,
which is a more traditional introduction and concentrated around the application of
certain rules and formulas, it will be more helpful for students if the concept of
function is introduced as covariation, which focuses on coordinating changes
between input and output values, and emphasizes the changing nature of functions.
This introduction would provide an outstanding foundation for students to develop
a better conceptual understanding of functions.

Existing research also highlights the need for the creation of rich opportunities for
students to understand relationships among variables. Utilizing computer
technology such as dynamic software in classroom instruction may provide more
visual representations in order to enhance students’ conceptualizations of the
changing nature of functions. This study also suggests the need for design and
development of alternative curricular activities and alternative assessment tools for
classroom teachers in order to develop students” covariational reasoning abilities and
assess students’ thinking and reasoning. In order to decrease the negative effects of
overexposure of students to routine formula-dependent problems and tasks,
providing students with alternative qualitative problems and tasks would be helpful.
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Bir Ozel Durum Arastirmas:: Yorumlamadan Grafiksel Gosterime
Kovaryasyonal Uslamlama

(Ozet)

Problem Durumu: Degisim kavrami- matematiksel nesnelerin nasil ve
birbirine gére ne oranda degistigi- matematik, fen, mithendislik, isletme vb.
Alanlarda 6grenciler igin 6nemli bir ders olan kalkuliis'iin temelidir.
Stirekli degisim iceren fonksiyonel iliskilerde, bu degisimler hakkinda
uslamlama becerilerinin eksikligi 6grencilerin limit ve tiirev gibi temel
kalkuliis kavramlarini 6grenmede zorluklar yasamasma neden olmaktadir.

Ogrencilerin “degisim orant” kavramini anlamalarinin limit, tiirev, integral
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gibi diger kalkuliis kavramlarini anlamalari tizerindeki etkilerini arastiran
bir ¢ok calisma yapilmis olmasina ragmen, 6grencilerin siirekli degisim
iceren fonksiyonel iliskilerde nasil uslamlama yaptiklar1 konusunda yeteri
kadar bilgi yoktur. Bu tiirden uslamlama bir iliski igerisinde birbirine gore
eszamanli olarak degisen iki degerin koordine edilmesindeki bilissel
aktiviteler olarak tanimlanir ve “kovaryasyonal uslamlama” olarak
adlandirilir. Diger bir tanimu ise iki degiskenin eszamanli degisimlerinin
zihinde tutulan siirekli bir goriintiisii diir. Bu tiirden bir uslamlama stirekli
degisim igeren dinamik olaylardaki degisim oriintiilerini analiz etme,
yorumlama ve gostermede zorunlu bir bilissel aktivitedir. Bu bilissel
aktivite verilen fonksiyonel iliskilerde her bir girdi ve karsilik gelen ciktiy1
bulmak i¢in yapilan hesaplamalarin yerine bir ¢ok girdi ve ¢ikt1 eslerinin
eszamanlt olarak zihinde canlandirilmasi ve siirecin bir biitiin olarak
zihinde resmedilmesi yetenegini icermektedir.

Arastirmamin Amact: Bu ¢aligmanin amaci basarili tiniversite 6grencilerinin
kovaryasyonal uslamlama yeteneklerinin bir 6zel durum caligmas: ile
tanimlanmasi, aciklanmasi ve analiz edilmesidir. Bir baska deyisle, bu
calisma basarili bir niversite Ogrencisinin verilen bir fonksiyon
durumunda degiskenlerin eszamanl degisimlerini yorumlarken kullandig:
uslamlama yontemleri ve bu yorumlardan yola ¢ikarak olusturdugu grafik
gosterimleri hakkinda derin ve detayli bir agiklama getirmeyi
amaclamaktadar.

Aragtirmanin  Yontemi: Bu arastirma calismasinda bir nitel aragtirma
yontemi olan 6zel durum analiz teknikleri kullanilarak o6grencinin
diistinme stireci ve bu siire¢ igerisindeki kovaryasyonel uslamlamasi
hakkinda detayli ve derinlikli bir agiklama getirilmistir. Veriler problem
tabanli yuz ytize gortismelerden elde edilmistir. Yuiz ytize gortismeler
ogrencinin verilen dinamik fonksiyon durumlarinda var olan iki
degiskenin  eszamanli  degisimlerini = yorumlamast ve  grafiksel
gosterimlerini olusturmasi stirecinde kullandigi uslamlamalarini detaylh
olarak incelemek ve agiklamak icin diizenlenmis bir seri problemden
olusmaktadir. Ogrencinin s6zlii ifadeleri ve grafiksel gosterimlerinden elde
edilen veriler kavramsal mercek 1s131inda analiz edilmistir. “Kovaryasyon
cercevesi”  (Covariation Framework) bulgularin agiklanmasi ve
yorumlanmasinda iskelet yapiy1 olusturmustur.

Arastirmamin Bulgulari: Verilerin analizi sonucunda, verilen bir fonksiyonel
durumun statik olarak kavranmasi bir tanim kiimesi boyunca siirekli
degisen “degisim oran” nin algillanmasinda zorluklara neden olmaktadur.
Katilimcinin verilen fonksiyonel durumlar: degerlendirirken her bir girdi
ve ¢ikt1 eslemeleri icin ayri ayri noktalar belirleyerek ve bu noktalar: da
birlestirerek grafiksel gosterimi yaptigi gozlenmistir. Diger bir deyisle
ogrenci siireci veya fonksiyondaki iligkiyi bir biitiin olarak degil adim adim
degerlendirmeler yaparak ortaya koymustur. Bu da fonksiyonlarin
dinamik degil statik olarak kavranmasindan kaynaklanmakta ve
fonksiyonel durum igerisindeki siirekli degisimin gosterilememesine neden
olmaktadir. islemsel kurallara ve formiillere olan giiclii egilim anlaml



172

Onder Koklii & Elizabeth Jakubowski

yorumlama ve uslamlamanin ortaya gikmasini engellemektedir. Katilimci
zaman zaman iki degisken arasindaki iliskinin grafiginin ¢iziminde uygun
cebirsel formiilleri bulabildigi durumlarda kullanarak ve bulamadig:
durumlarda da bir cebirsel formiil veya ifadeye ihtiya¢ oldugunu belirterek
formiillere ve islemsel kurallara olan giiclii egilimini gostermistir.
durumun goriintiistinti  zihinsel olarak olusturmasmi engelledigi gibi
kurallara ve formiillere bagimliligmi da artirmaktadir. Doniistimsel
uslamlama bir iliskiyi anlamak ve zihinde canlandirmak igin tizerinde
dontisimler yapilabilen bir zihinsel model yaratma yetenegidir.
Arastirmada ©grencinin bir ¢ok durumda var olan iligski ye ait zihinsel
resimler veya goriintiiler olusturup ve bu resim ve goriintiileri zihinsel
doniistimler yaparak var olan iliskiyi anlamak yerine geometrik formiiller
aradif1 gozlenmistir. Bulgularin analizi sonucunda verilen durumla ilgili
olmayan detaylar ve fikirler tizerine yapilandirilan uslamlamanin iki
degiskenin eszamanli degisimleri hakkinda hatali veya ezbere dayali
sonugclar ¢ikarilmasina neden oldugu goriilmiistiir.

Aragtirmanin Sonuglart ve Onerileri: Fonksiyon kavraminin geleneksel bir
yontem olan ve belirli kurallar1 ve formiilleri uygulama tizerine kurulu
“esleme” veya “eslestirme” yerine “eszamanlt degisim” veya “kovaryasyon”
olarak ogrenciye tanitilmaya baslanmasi ogrencinin fonksiyon ve
fonksiyonlar igindeki degisim kavramini daha etkin bir sekilde anlamasini
saglar. Bu yaklasim ayrica 6grencilerin fonksiyonlar: statik degil dinamik
olarak kavramalarin saglayacak ve “degisim orani” “ani degisim orani1” ve
“eszamanli degisim” gibi kavramlar1 daha iyi anlamalarin saglayacaktir.
Bu ¢alismada ayrica 6grencilerin kovaryasyonal uslamlamalarimin gelisimi
icin miifredatta alternatif aktivitelerin olusturulmas1 ve gelistirilmesi
onerilmektedir. Buna paralel olarak 6grencilerin kovaryasyonal uslamlama
becerilerinin 6gretmen tarafindan daha iyi anlasilmasi ve belirlenmesi i¢in
alternatif olgme ve degerlendirme yontemlerinin de gelistirilip
uygulanmas1 onerilmektedir. Dinamik gosterimlere dayali bilgisayar
yazilimlar1 veya paket programlar1 ogrencilerin fonksiyon icindeki
degisimi kavramsal olarak anlamalari i¢in alternatif aktiviteler yaratmak ve
daha gorsel gosterimler sunmak igin etkin bir sekilde kullamlabilir.

Anahtar Kelimeler: Kovaryasyonal uslamlama, degisim, eszamanli degisim,
dinamik olay.
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Abstract

Problem Statement: In its broadest sense, well-being encompasses happiness,
life satisfaction, fulfillment, stress, and the affective and cognitive
evaluation of one’s life. The concept of well-being includes humans’
positive and negative emotional states, their life satisfactions, and domain
satisfactions. It can be seen that variables which predict the well-being
levels of many groups (young, adult, married, etc.) have been examined.
Determining the variables that predict the well-being levels of university
students who return to Turkey, will help to take measures which can make
life easier for the aforesaid group.

Purpose of study: The purpose of this study is to reveal whether the well-
being levels of the Turkish university students who have lived abroad for a
while and continue their university education in Turkey vary with “Sex”,
“Time Spent Abroad”, “Success at School”, “Economic Conditions of the
Family”, “The Amount of Pocket-money”, “Relations with Friends”,
“Relations with Instructors” and “Percieved Parental Attitude”.

Methods: At Hacettepe Universtiy, in the 2007-2008 academic year, a
Subjective Well-being Scale was applied on 111 students at the
departments of German, English, and French Language Teaching, where
the number of students who have lived abroad is the highest. Students
who have lived abroad for a period of at least 1-3 years were accepted as
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“students with experience abroad”. The data acquired were tested by t test
and one-way analysis of variance for unrelated measurements.

Findings and Results: The findings of the study show that the well-being
levels of universtiy students who have lived abroad do not vary with sex,
time spent abroad, perception of success at higher education, and the
economic conditions of the families; while they do vary by parental
attitudes, relations with instructors and friends, and pocket-money
variables.

Recommendations: It is recommended for university students who have
lived abroad and continue their university education in Turkey that
services shall be provided to improve their interpersonal communication
skills, their pocket money shall be regulated in order to meet their daily
needs, and parents shall be provided with training on a democratic and
tolerant attitude no matter how old their child is.

Keywords: Well-being, university student, living abroad, parental attitude,
interpersonal relations

As of the moment individuals start to exist, they have to adapt to the
environment in which they live. Efforts for adaptation cause some
difficulties. Therefore, efforts aiming at understanding humans and
improving adaptation focus rather on the problems experienced. In
addition, it is possible to say that studies carried out in the pyschological
field from the 1990s do not solely aim at understanding negative
experiences or eliminating their effects. In the past decade, such concepts
as Happiness, Wellness, and Well-being have been research subjects for

psychology.

In the literature it could be seen that the concept of well-being is described to
include humans’ positive and negative emotional states, life satisfactions, and
domain satisfactions. In its broadest sense, well-being encompasses happiness, life
satisfaction, fulfillment, stress and the affective and cognitive evaluation of one’s life
(Prieto, Diener, E., Tamir, Scollon & Diener, M., 2005). Today, researchers who study
SWB, conceptualize it as a multi-faceted field which includes cognitive and affective
sub-components. The affective components of SWB include negative and positive
emotions. The affective component represents the ongoing part of SWB. The
congitive components of SWB, however, include evaluations regarding judgements
of life satisfaction. The judgements generally represent life satisfaction or domain
satisfaction. Domain satisfaction is usually centered on specific fields of life such as
work, marriage, and leisure time. Life satisfaction in general includes cognitively-
focused evaluations regarding life as a whole (Pavot & Diener, 2004) .

SWB introduces a variety of means in evaluating the life quality of people. Within
the emotional field, individuals may react with their experience, many positive
emotions and few negative or unsatisfactory experiences. In the mental field, they
may make judgements on life satisfaction and fulfilment in their lives because
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everything is going alright in a person’s life as long as s/he is in a subjective well-
being state (Diener, Kesebir & Lucas, 2008).

Studies that have contributed to the concept of well-being have constituted a
comprehensive definition of psychological adaptation. Ryff and Singer (1996) explain
“well-being” as the statement free of major psychological problems and suggest a
theoretical model consisting of six components regarding the concept of well-being.
These components are self-acceptance, establishing positive relationships with
others, autonomy, controlling the environment, aim in life, and personal
development (Aysa, McCarrey & Ark, 2001). This multi- dimensional model has
integrated with positive functions, Erikson’s stages of psychosocial development and
Maslow’s concept of self-realization. This model was put forward as a reaction
against lack of theoretical fundamentals for the concept of well-being. Although six
structures having intermediate relations with each other were defined by Ryff (1995),
these were seen as adequately independent and separate structures (Aysa ,
McCarrey & Ark, 2001).

When the literature is examined, one can encounter many studies on differences
between groups and the relations between well-being and sex (Shmotkin, 1990;
Fujita, Diener, & Sandvik, 1991; Diener, Suh, Lucas, & Smith, 1999; Nolen-Hoeksema
& Rusting, 1999; Lucas & Gohm, 2000; Holmes, 2001; Dost, 2004), age, education
(Keyes, Shmotkin and Ryff, 2002), culture (Elliot, Chirkov, Kim & Sheldon, 2001;
Quraishi & Evangeli, 2007), life satifaction (Boschen, 1996, Greenspoon & Saklofske,
1998), irrational beliefs (Civitci, 2009), depression, anxiety, stress (Katja, Paivi, Terttu
& Pekka 2002; Kazarian, 2005), and economic income (Diener and Biswas-Diener,
2002)

When the findings of the study are examined, it can be seen that well-being level
does not vary with sex and income levels (Shmotkin, 1990; Fujita, Diener, & Sandvik,
1991; Diener, Suh, Lucas, & Smith, 1999; Nolen-Hoeksema & Rusting, 1999; Lucas &
Gohm, 2000; Holmes, 2001; Dost, 2004; Diener and Biswas-Diener, 2002). On the
other hand, it is observed that well-being level creates significant differences in life
satisfaction, irrational beliefs, and competence in social relations (Boschen, 1996,
Greenspoon & Saklofske, 1998; Diener & Seligman, 2002; Civitci, 2009). Keyes,
Shmotkin and Ryff (2002), observed that optimal well-being increased as age,
education, extraversion, and conscientiousness increased and as neuroticism
decreased. While there are studies stating that well-being levels vary with cultural
features (Quraishi and Evangeli, 2007), there are also others that claim the opposite
(Elliot, Chirkov, Kim & Sheldon, 2001). Findings of the studies that examine the
relation between the state of health or actions aiming at health protection and well-
being (Katja, Péivi, Terttu & Pekka 2002; Kazarian, 2005), show that there is a high
positive relationship between well-being and the behaviours in question. Gengoz
and Ozlale (2004) investigated direct and indirect effects of social support on
psychological well-being. And they observed aid-related social support and
psychological well-being association was partially mediated by experiencing fewer
life stresses. Otherwise appreciation-related social support had a direct effect on
psychological well-being.

In the literature, no study exists on the well-being levels of students who were
born in another land or culture, lived there for a certain period and came to Turkey



176 | Hiilya Sahin & Yasemin Akman Karabeyoglu

to continue their education. However, problems still exist for the third generation of
families who immigrated to Central Europe, although these young people seem to
have adapted to the enviroment they live in (II. International Congress of European
Turks within the context of Education and Culture, final declaration, 2009).
According to the Specialization Commission Report of the eighth five-year
development plan, “inequalities in education” is one of the important problems. In
European countries such as Belgium and Germany, where the number of Turkish
inhabitants is relatively high, it is noticable that when compared to these countries’
own young population, the ratio of Turkish students who can continue their higher
education is very low.

The author studying “The Profiles of Young European Turks who Study at
Higher Education Institutions in Turkey” (2008) established that, as compared with
their peers who were born and grew up in Turkey, these young students spend more
time studying at university then they do in secondary education and participate in
fewer social activities. In the aforementioned study, the students expressed that they
were content with their higher education in Turkey, and that they would be less
sucessful if they continued their studies abroad.

In this study, the aim is to reveal whether the well-being levels of Turkish
University students who have lived abroad for a while and countinue their higher
education in Turkey vary with “sex”, “time spent abroad”, “success at school”,

o ”ou

“economic conditions of the family”, “the amount of pocket-money”, “relations with

s

friends”, “relations with instructors” and “percieved parental attitude”.

Method
Participants

In the 2007-2008 school year, bachelor’s level students at Hacettepe University,
Departments of German, English, and French Language Teaching, where the number
of students who had lived abroad is the highest, were included in the study. Students
who had lived abroad for at least a period of 1-3 years were accepted as “students
with experience abroad”. The research group consists of 111 students, 35 (31,5 %) of
which are males and 76 (68,5%) females. The distribution of the research group
students by departments and time spent abroad is given in Table 1.
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Table 1
The Distribution of the Research Group by Departments and Time Spent Abroad

Department
Time German English French
Language Language Language

Teaching Teaching Teaching Total

1-3years n

11 - - 11

% 9,9
4-6 years n 14 - - 14

% 12,6
7-10 n 12 2 1 15
years

% 13,5
1113 n - ] ) ”
years

% 19,8
14 and n 47 1 1 49
more % 44,1
Total n 106 3 2 111

0

v 95,5 27 18 100

Table 1 shows that almost 96% of the students with experience abroad study at
the Department of German Language Teaching. It can be seen that nearly 64% of the
students have lived abroad for 10 years and more.

Instruments

Research data concerning the dependent variable were gathered by the
“Subjective Well-being Scale” prepared by Tuzgol Dost (2004). Data regarding
independent variables were acquired with the personal information forms prepared
by the researchers. The “Subjective Well-being Scale” is composed of 46 items, and
includes personal judgements regarding life domains and positive and negative
emotional expressions. The scale is in the form of a 5-point Likert scale using the
terms “completely suitable”, mostly suitable”, “partially suitable”, “slightly suitable”
and “not suitable at all”. Twenty-six items of the scale are positive while 20 of them
are negative. Negative expressions include the 2, 4, 6, 10, 13, 15, 17, 19, 21, 24, 26, 28,
30, 32, 35, 37, 38, 40, 43 and 45 items. The negative espressions are scored by
inversion. The lowest score that can be reached on the scale is 46, and the highest 230.
A high score indicates a high level of well-being.
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Validity of the Subjective Well-Being Scale. As for the validity of the Subjective Well-
Being Scale, for peer opinion, structural validity, item validity, and item-total
correlations, the discriminant function of the test was checked by means of bottom-
up 27% score groups as compared by t test. Factor loadings obtained at the end of the
factor analysis of the scale items vary between 30 and 664. The bottom-up 27% score
means obtained by applying the 46-item scale on 209 people in order to check the
discriminant function of the test were compared by t test and the result was found
meaningful ( t:26.88, p<.01). Moreover, Beck Depression Inventory was used for
parallel form validity. An opposite relation coefficient at 01 level and a value of -70
was found between the scores obtained from each scale. As a result, the scale has
been concluded to be valid based on all validity methods estimated (Dost, 2004).

Reliability of the Subjective Well-Being Scale. The Cronbach Alfa reliability
coefficient was found to be 93. While the test/re-test reliability coefficient obtained
by applying the scale on 39 people and applying it again after two weeks was found
to be 86 (Dost, 2004).

Data Analysis

The data acquired from the well-being scale were tested as to whether they meet
normal distribution and homogeneity of variances which are among parametric
statistical assumptions and were found to meet parametric statistical assumptions.
Therefore, t test for independent sample groups was used in order to test the
difference between two group means, and One-Way analysis of variance (ANOVA)
to test the difference between means of more than two groups. In cases where
variances are homogenious, LSD and Tukey multiple comparison tests were used in
order to determine the cause of the difference between groups. Coefficient of error
was taken as .05.

Findings and Results

Whether the “Well-Being Scale” score means of students with experience abroad
vary with sex was analysed by t test. Accordingly, t test results of well-being scale
score means of university students by sex are given in Table 2.

Table 2
t Test Results

Sex n X s df t Sig.
male 35 175,7 22,5 109 -,341 ,734
female 76 177,4 25,3

When Table 2 is analysed, it can be seen that there is no significant difference
between the students” well-being score means by variable of sex [t(109)= -,341,
p>.05]. No significant difference by sex was observed in the university students’
well-being levels.
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Whether university students’ well-being scores vary with time spent abroad
variable was tested by ANOVA and the results are presented in Table 3.

Table 3

ANOVA Results
Source SS df MS F Sig.
Between Groups  2247,114 4 561,778 ,944 442
Within Groups 58331,275 98 595,217
Total 60578,388 102

The results of analysis show no significant difference between the students” well-
being scores by time spent abroad [ F(4-98)=944, p>.05)]. In other words, well-being
levels of the students do not vary with time spent abroad.

Whether university students” well-being scores vary with the perception of success at
higher education was tested by ANOVA and the results are presented in Table 4.

Table 4

ANOVA Results
Source SS df MS F Sig.
Between Groups  4493,091 3 1497,697 2,630 ,054
Within Groups ~ 60924,009 107 569,383
Total 65417,099 110

According to Table 4, there is no significant difference between the students’
well-being scores by the perception of success at higher education [F(3-107)=2,630 p>.05)].
Accordingly, it is observed that well-being levels of the students do not vary with the
perception of success at higher education.

Whether university students” well-being scores vary with the economic
conditions of the family was tested by ANOVA and the results of analysis are
presented in Table 5.
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Table 5

ANOVA Results

Source SS df MS F Sig.
Between Groups 4927,807 5 985,561 1,702 141
Within Groups 60233,866 104 579,172

Total 65161,673 109

The results of the analysis show no significant difference between the students’
well-being scores by the economic conditions of the family [F(5-109)=1,702 p>.05)]. In
other words, well-being levels of the students do not vary with their perception
regarding families” economic conditions.

Whether university students’” well-being scores vary with the amount of their
pocket money was tested by ANOVA and the results of analysis are presented in Table 6.

Table 6
ANOVA Results
Significant

Source SS df MS F Sig. Difference
Between 4617,665 2 2308833 40800 020 ~C
Groups
Within Groups 60544,007 107 565,832
Total 65161,673 109

‘P<.05 (A=Adequate amount of pocket money, C=Inadequate amount of pocket
money)

The results of the analysis show a significant difference between the students’
well-being scores by the amount of their pocket money [F(2-107)=4,080 p<.05)].
According to the result of the Tukey test applied in order to find the cause of this
difference, the well-being levels of the students who find the amount
“adequate” (¥ =183) is higher than those who find it “inadequate” (¥ =168).
Accordingly, there is a difference in favour of students who find the amount
adequate.

Whether university students” well-being scores vary with their relations with
friends was tested by ANOVA and the results of analysis are presented in Table 7.
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Table 7
ANOVA Results
Significant

Source SS df MS F Sig. Difference
Between 7901,131 5 3950,566 7382 001 A-B
Groups
Within Groups ~ 57260,541 107 535,145
Total 65161,673 109

P<.01 (A=Quite good, B= Good)

According to Table 7, there is a significant difference between the students” well-
being scores by their friend relationships [ F(2-107)=7,382 p<.01)]. According to the
result of the Tukey test applied in order to find the cause of this difference, the well-
being levels of the students who express that their friend relationships are quite good
(¥ =183) is higher than those who say they are good (¥ =168). The research finding
shows that there is a difference in favour of students who describe their relationships
as quite good.

Whether university students” well-being scores vary with their relations with
instructors was tested by ANOVA and the results of analysis are presented in Table 8.

Table 8
ANOVA Results
Significant

Source SS df MS F Sig. Difference
Between 6242,684 2 3121,342 5647 005 ACBC
Groups
Within Groups  58590,032 106 552,736
Total 64832,716 108

‘P<.01 (A=Quite good, B=Partially good, C= Not good at all).

The results of the analysis show that there is a significant difference between the
students” well-being scores by their relations with instructors [F(2-106)=5,647 p<.01)].
According to the result of the LSD test applied in order to find the cause of this
difference, the well-being levels of the students who express that their relations with
instructors are quite good (¥ =179) and partially good (¥ =182) is higher than those
who say they are not good at all (¥ =165). The difference found is in favour of groups
who describe their relations as quite good and partially good.

Whether university students” well-being scores vary with perceived parental
attitudes was tested by ANOVA and the results of analysis are presented in Table 9.
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Tablo 9
ANOVA Results
Significant
Source SS Df MS F Sig. Difference
Between . A-D
9165,019 4 2291,255  4,294° ,003

Groups
Within Groups ~ 54959,898 103 533,591
Total 64124917 107

‘P<.01 (A= Democratic and Tolerant, D= Indifferent)

According to Table 9, there is a significant difference between the students” well-
being scores by the parental attitudes they perceive [ F(4-103) = 4,294 p<.01)]. According
to the result of the Tukey test applied in order to find the cause of this difference, the
well-being levels of the students who describe their parents’attitudes as democratic
and tolerant, good (* =187) is higher than those who say they are indifferent (¥ =147).
The difference found is in favour of the group who describes their parents’ attitudes
as democratic and tolerant.

Discussion and Suggestions

The first of the problems dealt with in the study was whether the well-being
levels of the students who have lived abroad for a while vary with their sex. In the
analyses of the relevant literature, it has been found that sex is not a predicted
variable for the well-being levels (Shmotkin, 1990; Fujita, Diener, & Sandvik, 1991;
Diener, Suh, Lucas, & Smith, 1999; Nolen-Hoeksema &Rusting, 1999; Lucas&Gohm,
2000; Holmes, 2001; Dost, 2004), while 1t has been considered that especially female
students may feel more under pressure in Turkey in comparison with their life
abroad and this may adversely affect their well-being levels. Findings obtained
comfirmed this opinion as they were parallel with the literature. Taking into
consideration the fact that students in the research group are university students,
with research carried out on students of different age groups, the effect of sex on the
well-being levels of students who have lived abroad can be generalized.

Research findings show no significant difference between students” well-being
levels and the time spent abroad. Time spent abroad was emphasized in terms of the
adaptation process of students who return to their country after an experience in
another land or culture. It was thought that the longer the time spent abroad, the
harder it may be to adapt to Turkey and that this situation may create a significant
difference between well-being levels of the students. However, in the focus group
discussions held with research group students, it was discovered that most of the
students had returned to Turkey at least a year ago. Therefore, it could be asserted
that students might have adapted to the environment in this period.

According to the reasearch findings, there is no significant difference in students’
well being levels with regard to their success perception. This finding is in conflict
with Dost’s finding (2004) with which he established a difference in favour of
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students who consider themselves successful. The author (2008) in a similar study,
stated that students who return to Turkey for higher education spend more time
studying than they do in secondary education. Based on this, it can be thought that
students may attribute their failure to reasons other than academic inadequacy and
hence the variable of academic success may not have created a difference in students’
well-being levels.

No significant difference in well-being levels of the students who have lived
abroad was found by their perception of the family’s economic income, whereas it
was found that well-being levels vary with their perception of pocket money. It was
observed that the well-being levels of the students who find the amount of daily
pocket money “adequate” is higher than those who find it inadequate. Research
findings on income and well-being relations vary. Diener and Biswas-Diener (2002)
observed that although the well-being levels of individuals with good income states
are slightly higher than those whose income is not good, this difference does not
constitute a meaningful indicator; in fact individuals who prefer material goals to
other values as the aim in life are less happy. Nevertheless, Boschen (1996) and Shek
(2003) have stated that income level predicts life satisfaction that is an indicator of
well-being. As for this study, it could be asserted that a similar finding to Boschen
(1996) and Shek’s (2003) research was obtained taking into consideration the fact that
students” well-being levels vary with their pocket money, but not with the economic
conditions of the family. Well-being levels of the university students, who can be
considered as young adults, vary with their own incomes and not with the family’s.

When the well-being levels of the students are examined by their relationships
with friends and instructors, it can be seen that the well-being states of the students
who claim to have “quite good” relations with instructors are higher than those who
claim their relations are “not good at all”, and students who describe their relations as
“partially good” have higher well-being levels than those whose relations are “not good
at all”. Similarly, it was found that students who describe their friend relationships as
“quite good” have higher levels of well-being than those who describe them as “good”.
Diener and Seligman (2002), having dealt with well-being from the point of social
relations, expressed that good social relations are necessary for well-being, but not
adequate. In addition, Regina and Loke (2005), in their study, have found that well-
being levels of female students whose interpersonal relations are good, are higher. It
could be asserted that results obtained in the research appear to be parallel with the
findings of the aforementioned researchers. When well-being levels are analysed in
terms of parental attitudes, well-being levels of the students who describe their
parents’ attitudes as “democratic and tolerant” were found to be higher than those of
the students who describe them as “indifferent”. This finding is supportive to Dost’s
(2004) research findings. As emphasized in Ryff and Singer’s theoretical model
(1995), which they carried out regarding the well-being concept, and also accepted in
this research, well-being levels of the students who can establish positive relations
with others seem higher.

In order to improve interpersonal relations of students who have lived abroad
and continue their higher education in Turkey, some services should be provided.
Thus, a hand can be given to improve their relations with instructors and firends.
Scholarship opportunities should be improved in order to arrange their pocket
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money so that it could meet their needs. Parents should be provided with training on
democratic and tolerant attitudes towards their children no matter how old they are.
Researchers who will work with similar groups are advised to extend the time
anticipated in order to accept that the students have lived abroad and to include the
students within the scope of the study in the very first year they come to Turkey.
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Sfrom

Yurt Disginda Yasamis Universite Ogrencilerinin Iyi-Olus Diizeyleri:

Hacettepe Universitesi Ornegi
(Ozet)

Problem Durumu: Insan var oldugu andan itibaren icinde bulundugu
gevreye uyum saglamaya calisir. Uyum cabalar1 beraberinde bir takim
guicliklere de neden olabilmektedir. Bu nedenle insami anlama ve
uyumunu artirmaya yonelik cabalar daha ¢ok yasanan sorunlara
odaklanmistir. Bununla birlikte 1990’lardan itibaren, psikoloji alaninda
yapilan arastirmalarin sadece olumsuz yasantilar1 anlamaya ya da bunlarin
etkilerini ortadan kaldirmaya yonelik olmadigimni séylemek miimkiindiir.
Son on yilda mutluluk (Happiness), iyilik hali (Wellness), iyi olus (Well-
being) gibi kavramlar psikolojinin inceleme konusu olmustur. Mutluluk,
iyilik hali, iyi-olus, kavramlarin bir takim degiskenlerle iliskisi aragtirilms
ya da bireylerde pozitif 6zelliklerin artirilmasina yonelik psiko-egitim
programlar gelistirilmis ve programlarin etkililigi arastirilmigtir.

Iyi-olus kavramu, genel olarak bilissel ve duyussal olmak iizere iki boyutta
incelenmistir. Duyussal boyut, olumlu ve olumsuz duygulara
odaklanirken, bilissel boyut daha ¢ok genel ve 6zel yasam alanlarina iligkin
doyumla aciklanmustir. Bir baska deyisle, iyi-olus kavrami, insanlarin
olumlu ve olumsuz duygusal durumlarini, yasam doyumlarim ve ozel
alanlarindaki doyumlarimi iceren genis bir kavramdur. Iyi-olus kavramim
acitklamaya yonelik, alt1 bilesenden olusan teorik bir model 6nerilmistir. Bu
bilesenler; kendini kabul, baskalariyla olumlu iliskiler kurma, otonomi, cevreyi
kontrol etme, yasama amact ve kisisel gelisimdir. Bu cok boyutlu model, olumlu
fonksiyonlari, Erikson’un psikososyal gelisim donemleri ve Maslow’un
kendini gerceklestirme kavrami ile biittinlestirmistir. Bu model iyi-olus
kavraminin teorik temel eksikligine tepki olarak ortaya konmustur.
Birbirleriyle orta derecede iligkili alt1 yap: tanimlanmis olmasina ragmen,
birbirinden yeterince bagimsiz ve ayr1 yapilar olarak gériilmiislerdir.
Avrupa’ya gog¢ eden Tiirk Ailelerinin tigtincii kusak genclerinin iginde
yasadiklar1 kiiltire uyum saglamis goriinmelerine karsin, {istesinden
gelmeleri gereken sorunlar halen devam etmektedir. Sekizinci Bes yillik
kalkinma plani, Ozel Ihtisas Komisyonu Raporu’na gore “egitimde
esitsizlik” siiregelen 6nemli sorunlardan bir tanesidir Belcika, Almanya
gibi cok sayida Tiirkiin yasadigi Avrupa Ulkelerinde, o {ilkelerin kendi
gencleri ile karsilastirildiginda yiiksek Ogretime devam edebilen Tirk
ogrencilerinin oranlarimin ¢ok diisiik oldugu dikkati cekmektedir.
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Yasamlarmin biiyiik bir boliimiinii Avrupa tilkelerinde gegirdikten sonra,
yiiksek 6grenimleri igin Tiirkiye'ye donen genglerin tiniversite yasamlari
sirasinda iistesinden gelmeleri gereken sorunlarin, yasamlarm Tiirkiye'de
geciren akranlarina oranla ¢ok daha karmasik oldugu dusiintilmektedir.
Yurt disinda yasamis ve Tiirkiye'de yiiksek ogrenimlerini stirdiiren
genglerinin profillerini ortaya koyan bir ¢alismada, s6z konusu genglerin
Turkiye’de dogup biiyiiyen yasitlarina oranla, ortacgretime gore
tiniversitede ders calismaya daha ¢ok vakit ayirdiklari, daha az sosyal
etkinlige katildiklar1 saptanmistir. S6z konusu ¢alismadan yola cikarak,
Avrupa’da yasamis ve yiiksek oOgrenimlerine Tiirkiye’de devam eden
genglerin iyi olus diizeylerinin incelenmesine karar verilmistir.

Arastirmanmn Amacit: Bu calismada, yurt disinda en az bir yil yasamis ve
yiiksek dgrenimlerini Tiirkiye’de stirdiiren tiniversite
dgrencilerinin,”cinsiyet”, “yurt disinda yasama stiresi”, “okul basaris1”,
“ailenin ekonomik durumu”, “harchik”, “arkadas iligkileri”, “Ogretim
elemanlar ile iliskiler” ve “algilanan ana-baba tutumuna” gore iyi-olus
diizeylerinin degisip degismedigini ortaya koymak amaglanmustir.

Yontem: Arastirma kapsamina, 2007-2008 ogretim yilinda Hacettepe
Universitesi 6grencisi olup, daha énce en az bir yil yurt disinda yasamis
olan 6grencilerden; Almanca, ingilizce ve Fransizca Ogretmenligi Anabilim
dalinda 6grenim goren ogrenciler almmuistir. Soz konusu boéliimler, yurt
disinda yasamis dgrencilerin en yogunlukta bulundugu boliimlerdir. En az
1-3 y1l aras1 siirekli yurt disinda yasayan dgrenciler “yurt dis1 yasantisi olan
ogrenciler” olarak kabul edilmistir. Arastirma grubunda 35 erkek (%31,5),
76 kiz (%68,5) ogrenci bulunmaktadir. Boylece, toplam 111 6grenci
aragtirma grubunu olusturmustur. Ogrencilerin yaklasik %96’s1 Almanca
Ogretmenliginde okumaktadir. Ogrencilerin, yaklastk % 64’ ise 10 yil ve
tzerinde yurt disinda yasamuslardir.

Ogrencilerin iyi-olus diizeylerine iliskin veriler “Oznel Iyi Olus Olgegi” ile
elde edilmistir. Testin gecerlik ¢alismalar1 kapaminda, testin ayriciligin test
etmek igin alt-tist %27’lik puan ortalamalar: t testi ile karsilastirilmis ve
sonug¢ anlamli bulunmustur ( t:26.88, p<.01). Ayrica paralel form gegerligi
i¢in, Beck Depresyon Envanteri kullanilmis. Her iki 6lgekten alman puanlar
arasinda. 01 duzeyinde -70 degerinde zit yonlti bir iliski katsayisi
bulunmustur. Olgegin Cronbach Alfa giivenirlik katsaysi. 93, test tekrar
test giivenirlik katsayisi ise. 86’dir. Verilerin analizinde, iki grup ortalamasi
arasindaki farki test etmek icin, bagimsiz ¢rneklem gruplari icin kullanilan
t testi, ikiden fazla grup ortalamas: arasindaki farki test etmek icin tek
yonlii varyans analizi (ANOVA) kullanulmistir. Gruplar arasi farkin
kaynagini tespit etmek igin LSD ve Tukey ¢oklu karsilastirma testleri
kullanilmuigtir.

Aragtirmamn Bulgulari: Verilerin analizi sonucunda elde edilen bulgulara
gore, yurt disinda yasamis tiniversite 6grencilerinin; cinsiyet, yurt disinda
kalma stiresi, ailenin ekonomik durumu ve yiiksek ogretimdeki basar1
algilarma gore iyi-olus puanlar1 arasinda anlamli bir fark
bulunmamaktadir. Bununla birlikte; Yurt disinda yasamis tiniversite
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ogrencilerinin, giinlitkk har¢hk miktarlarina, {tniversitedeki arkadas
iliskilerine, tiniversitedeki 6gretim elemanlari ile iliskilerine ve algiladiklar:
anne-baba tutumlara gore iyi-olus puanlari arasinda anlamli bir fark
bulunmustur. Farkin kaynagi arastirildiginda, harclik miktarmi yeterli
gorenlerle, yetersiz gorenlerin, tiniversitedeki arkadas iliskilerinin oldukca
iyi oldugunu ifade edenlerle, iyi olarak ifade edenlerin, tiniversite 6gretim
elamanlar: ile iliskilerinin oldukca iyi oldugunu ifade edenlerle, hi¢c iyi
olmadigimi ifade edenlerin, yine iiniversitedeki ogretim elamanlar: ile
iliskilerini kismen iyi olarak oldugun ifade edenlerle, hi¢ iyi olmadigin ifade
edenlerin ve ana-baba tutumlarinin demokratik ve hosgoriilii oldugunu ifade
edenlerle, ilgisiz oldugunu ifade edenlerin, iyi olus puanlar1 arasinda
anlaml1 bir fark gozlenmistir.

Arastirmamn Sonuglari ve Oneriler: Arastirmada, yurt disinda yasamis
tiniversite 6grencilerinin iyi olus diizeylerinin cinsiyete, yurt disginda kalma
siirelerine, yiiksek ogretimdeki basar1 algilarmna ve ailelerinin ekonomik
durumlarma iliskin algilarina gore degismedigi saptanmistir. Bununla
birlikte, harcliklarmin “yeterli” oldugunu diisiinen 6grencilerin iyi olus
diizeylerinin, “yetersiz”  oldugunu diistinenlere gore, iiniversitedeki
arkadas iliskilerini “olduk¢a iyi” olarak tamimlayan ogrencilerin iyi olus
diizeylerinin, “iyi” olarak tammlayanlara gore daha yiiksek oldugu
gorulmustiir.

Ogrencilerin iiniversitedeki ogretim elemanlar: ile iliskilerine gore
ogrencilerin iyi olus diizeyleri incelendiginde, ogretim elemanlar: ile
iligkilerinin “olduk¢a iyi” oldugunu ifade eden &grencilerin iyilik halleri,
“hi¢ iyi olmadigim” ifade edenlere gore daha yiiksek oldugu ortaya
konmustur. Benzer bir sekilde, tiniversitedeki 6gretim elemanlar: ile
iliskilerini “kismen iyi” olarak tanimlayan 6grencilerin iyi olus diizeylerinin,
“hig 1yi olmadigin1” tanimlayanlara gore daha yiiksek oldugu gortilmiistiir.

Ana-baba tutumlarina gore iyi olus diizeylerine bakildiginda, ana-baba
tutumlarmn “demokratik ve hosgoriilii” oldugunu ifade eden 6grencilerin iyi
olus dtizeyleri, “ilgisiz” oldugunu ifade edenlere gore daha yiiksek
bulunmustur.

Arastirmada elde edilen sonuglar dogrultusunda, yurt disinda yasamis ve
Tiirkiye'de yiiksek Ogrenimlerine devam eden iiniversite dgrencilerinin;
Kkisilerarasi iletisim becerilerini artirmaya yonelik hizmetlerin sunulmasi
onerilmektedir. Bu sayede, 6gretim elamanlar1 ve arkadaslariyla iliskilerini
gelistirmelerine yardim edilmelidir. Ayrica, 6grencilerin harcliklarmnin
ihtiyaclarimi karsilayacak diizeye getirmek icin diizenlemeler yapilmals,
burs olanaklar1 artirilmalidir. Anne-babalara ¢ocuklar: hangi yasta olursa
olsun, demokratik ve hosgoriilii davranmalar1 yoniinde egitimler
verilmelidir. Benzer gruplarla calisacak arastirmacilara, ogrencilerin
Tirkiye'ye geldikleri ilk yilda arastrma kapsamma alinmalar:
onerilmektedir.

Anahtar Sozciikler: lyi-olus, tiniversite dgrencileri, yurt disinda yasama, ana-
baba tutumu, kisilerarasi iligkiler.
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Abstract

Problem Statement: The use of writing as a learning tool is well-documented
in the literature. The emphasis on writing in mathematics courses has been
the focus of attention in the last two decades; however, writing in
mathematics courses has mostly been restricted to journal writing and
perceived as an add-on by many mathematics teachers. Thus the question
remains as to whether teachers’ beliefs and practices towards writing as a
learning tool in mathematics have changed.

Purpose of the Study: The study investigates whether incoming pre-service
teachers’ perceptions towards writing as a learning tool in general differs
from their perceptions towards mathematics writing specifically, whether
writing in mathematics methods courses has any effect on future teachers’
perceptions of writing as a learning tool in mathematics, and whether
integrating writing in a mathematics methods course induces pre-service
teachers to incorporate writing in their own courses.

Method: Control and experimental groups were established among 166
incoming education students at an urban college. During the 12-week
semester, the experimental group had 11 writing assignments and a term
project in which they wrote a lesson plan, while the control group had only
the latter. Pre- and post-course surveys were conducted to gauge
perceptions of writing as a learning tool generally, and in mathematics
courses particularly, including in elementary courses. Differences in
perceptions were computed and compared between control and
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experimental groups. The lesson plans from both groups were collected
and their inclusion of writing-to-learn activities assessed.

Results:  Significant differences were found between incoming teacher
candidates’ perceptions of writing-to-learn activities generally and in
mathematics courses specifically. Significant differences were also
observed in the pre- and post-course comparisons of the Perceived Benefits
of Writing-to-Learn Activities in Mathematics between the control and
experimental groups, in favor of the latter. No significant difference was
observed between the two groups’ pre- and post-course comparisons
regarding the Perceived Benefits of Writing-to-Learn Activities in
Mathematics for Elementary School Students survey; however, significant
differences were observed in their implementation of writing-to-learn
activities in their lesson plans.

Recommendations: Theoretical pedagogical knowledge is not sufficient for
pre-service teachers to incorporate writing into their own lessons. Though
teacher candidates may learn by rote that writing-to-learn activities are
useful, only pre-service modeling ensures that their teaching will reflect
their knowledge in the classroom.

Keywords: ~ Writing-to-learn, ~ writing-intensive, mathematics, teacher
training, pre-service

Mathematics is often considered an abstract and formidable subject by non-
majors (Ferguson, 2005). This stems mostly from the way mathematics is taught.
Brownell (1987) argues that majority of mathematics instruction consists of a teacher
giving an algorithm that the student is then asked to practice. Mathematics
education has thus been reduced to the manipulation of symbols, and is limited to
the algorithmic solutions of routine problems that do not require creativity (Borasi &
Rose, 1989). Borasi and Rose (1989) argue that while this educational approach can
bring short-term and partial success to some students, it neither supports deep
understanding nor develops a strong knowledge-base; moreover, it adversely affects
students” attitudes. Conversely, among different approaches to improve mathematics
learning, one that is promising is integrating reflective writing into mathematics
courses (Connolly & Vilardi, 1989). Thus, in the last two decades, increased attempts
to integrate writing and critical thinking into our teaching in general and into
mathematics teaching in particular have been made (Lipman, 1988; Norris, 1985;
McPeck, 1981; Siegel, 1980; NCTM, 2004; Silver, 1999).

The National Council of Teachers of Mathematics (2004) has asserted that writing
in mathematics courses not only gives students a chance to communicate
mathematical ideas but that doing so deepens conceptual understanding. Writing in
one’s own words helps internalize complex concepts and explaining these concepts
in layman’s terms indicates true understanding (Beins, 1993). Dunn (2000) surmises,
“the best way to understand something is to write about it” (p. 130). The National
Council of Teachers of Mathematics encourages writing in mathematics classes at all
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levels, not only because it enables students to speak the language of mathematics
more fluently, but also because it promotes active conceptual learning. Not only is
this true in K-12 mathematics education, but it has particular benefits in the
mathematics pedagogy courses as well.

Further studies have concluded that writing in mathematics courses not only
improves students’ attitudes toward mathematics but also has a positive effect on
mathematics performance (Abdalkhani & Menon, 1998; Wood, 1992). McGovern and
Hogshead (1990) summarize the learning objectives of writing assignments in four
categories: promotion of student learning, enhancement of both critical thinking and
reflection skills, development of writing skills, and assessment. Writing helps to
increase both students’ ability to communicate mathematically and their appreciation
for the subject and its value (Davison & Pearce, 1988); moreover, improvement in
students” writing skills can be tangibly observed (Abel & Abel 1988). While
McGovern and Hogshead (1990), in their four categories, note the benefit of writing
in student assessment, they omit the valuable information teachers thus obtain about
student understanding. This information is a useful tool in instructional decisions
and curriculum assessment (NCTM, 2004; Nahrgang & Petersen, 1986; Angelo, 1995).
Angelo (1995) suggests that faculty should frequently and informally collect
information on classroom assessment and use this information to make both their
teaching and students’ learning more effective. Teachers can start the next class by
responding to the questions themselves and thus modeling the thinking skills they
were hoping for among their students. For college students, an interactive full-class
discussion of assignments and students’ responses is most effective (Angelo, 1995).
In short, writing not only helps to develop student understanding and make student
assessment more accurate, but it also helps to create interactive classrooms and more
responsive mathematics curricula.

Quinn and Wilson’s (1997) indicate that although teachers” beliefs are changing
regarding writing pedagogy in mathematics classes, this belief is not reflected in their
teaching practices. Moreover, the majority of mathematical writing done seems to be
limited to explanation of solutions and journal writing (Quinn & others, 1997; Silver,
1999; O’Shea, 2006). Research also shows that as the grade levels increase,
mathematics teachers’ regard for writing in mathematics classes decreases; in higher
grades teachers feel that it improved writing skills more than mathematical
understanding and see writing as non-essential in mathematics (Quinn & others,
1997; Silver, 1999). These beliefs, coupled with time constraints (to fulfill the syllabus,
to respond to assignments) and a perception of students” poor writing skills, deterred
teachers from using writing assignments in their mathematics classes (Quinn &
others, 1997; Silver, 1999). Abel and Abel (1988), as well as Dunn (2000), suggest one
solution that can both promote interactive learning and save time: teachers need not
have the sole responsibility of giving feedback; peer responses to writing are also
beneficial.

Unfortunately, most pre-service teachers have themselves learned mathematics in
a traditional atmosphere where learning is by rote; thus, they possess neither a
strong mathematics background, nor the conceptual maturity necessary for a deeper
understanding of the subject matter (Kalder, 2007, McDiarmid & Wilson, 1991).
Though these pre-service teachers often may appear to function well by solving
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problems whose solutions can be formulated algorithmically, and thus getting the
“right answer”, future elementary school teachers need the ability to explain
underlying concepts. Writing in pedagogy courses can be used as a tool for both
learning mathematics concepts and clarifying future teachers’ thinking. This can
move the pre-service teacher beyond performing algorithms to a coherent conceptual
understanding with the language to explain it. It gives future teachers an improved
ability to express their thought process in a logical and coherent manner.

The use of writing in pedagogy classes can also serve to immerse future teachers
in an ever-evolving discussion of best practices in the mathematics classroom. In
recent decades, there have been differences of opinion regarding how mathematics
should be taught. While reform in mathematics education has been encouraged by
some (NCTM, 2004; AMATYC, 2006), this initiative has been resisted by others, such
as the organization HOLD (Honest Open Logical Decisions on Mathematics
Education Reform). In a methods class, writing can be used to discuss alternative
teaching methods and assessment strategies. Often, in-coming pre-service teachers
who are not familiar with mathematics reform voice the traditional views with which
they have been educated. Writing early and often in their pedagogical education can
help future teachers become aware of these assumptions and to challenge them.
These initial writings can later be used to assess the learning of mathematics-
education students in both pedagogical approaches and writing skills.

In order to improve the future elementary school teachers’ understanding of
mathematics and their ability to convey this understanding, a writing-intensive
mathematics methods course was developed for pre-service elementary school
teachers at an urban college. This was the first mathematics methods course in a
series of two. In the United States, some elementary schools cover grades 1 through
5, while others include the 6th grade. Thus topics ranged from 1st to 6th grade,
beginning with the whole numbers and progressing to percents. During the 12-week
instructional period, students were given 11 writing assignments.

The first writing assignment asked students to write how they envisioned their
role as an elementary school mathematics teacher. What kind of classroom
atmosphere would they provide? what kind of strategies would they use? how
would they teach; what evaluation tools would they use? etc. This first assignment
was given with the purpose of gauging students’ perceptions of teaching entering the
class, and creating a window onto changes occurring over the semester.

The pre-service teachers had difficulty fathoming the challenge of a first- grader
when confronted with addition operations that involved “carrying over” or
subtraction operations that required “borrowing.” Due to years of familiarity with
these concepts, base-ten blocks, used in the explanation of these ideas, seemed
unnecessary and redundant. In order to take the pre-service teachers out of their
comfort zone, the second writing assignment asked them to explore how many
different numbers could be written in base 7 and base 12 respectively, using a single
digit. It asked them to explain how addition is done in base 7 and 12 by carrying over
and then to generalize this concept to any addition operation performed in base n.
Furthermore, students were expected to explain the concept of “borrowing” in
subtraction between two numbers written in base 8, base 9 and base n. While
working on this homework, they realized they did not have as thorough an



Eurasian Journal of Educational Research |l93

understanding of how numbers were written and the underlying mathematics
involved in performing addition/subtraction operations as they had previously
thought.

The third assignment asked them to analyze the division algorithm. Long
division is the only operation among the basic four operations that starts with the
biggest digit, i.e. the leftmost digit of the dividend. In this assignment, students were
asked to explore whether they could start the division algorithm from the rightmost
digit (ones digit) and were to answer questions based on this shift: would they get
the right answer? would their record-keeping strategy change? what, if any, were the
advantages of the traditional algorithm? The aim of this activity was to have
students think of non-routine approaches, look at basic mathematics through a
different lens and recognize that it is actually imbedded with novel ideas.

The fourth writing assignment questioned why a common denominator is
necessary when adding and subtracting fractions, but is not required in
multiplication. The fifth writing assignment focused on fraction division and
questioned the “flip the second number and multiply” rhetoric, whereas the sixth
assignment asked them to explore the reason two equivalent ratios would give the
same product when “cross-multiplied.” The goal of these assignments was to
encourage students’ reflection on mathematical reasoning and emphasize the logic
behind mathematical principles; thus, students became divorced from the perception
that mathematics is a collection of isolated “rules” that need to be followed without
comprehension. The emphasis was shifted from a procedural perspective to a
conceptual one, echoing the research of Ma (1999): “From a procedural perspective,
arithmetic algorithms have little or no connection with other topics and, are isolated
from one another” (118). Asking the “why” questions is the first step to conceptual
understanding in mathematics.

The seventh assignment related to percentages. Students considered the
following question: “If an amount is raised by a percentage and this new amount is
later reduced by the same percentage, is the original amount obtained? Develop
hints/ guided questions to help a confused elementary school student with his/her
thought process.” For many elementary school students -- and some adults -- who
only perceive the situation as forming two inverse operations, the result is baffling.
It is therefore necessary that the elementary school teachers predict where the
difficulty lies and develop tools that lead the student by well-placed hints, without
giving the answers.

The eighth assignment involved problem solving and focused on expanding the
Polya’s steps to include writing a synthesis of the problem solved, independent of
the parameters of the given problem, which can change. It is the author’s perception
that while many problems of the same category, with varying numbers, are solved in
the classroom and in the homework, the overarching idea utilized in its solution is
seldom verbalized.

The ninth assignment was an open-ended one, asking students to choose a
mathematics concept and investigate how they could make interconnections between
this concept and other mathematical areas and principles taught in the same grade
level, as well as how connections could be formed between this chosen concept and
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other, more advanced, mathematical concepts taught in other grade levels. The aim
of this activity was to foster a deeper and broader understanding between
mathematical concepts, weaving them together into a coherent whole, thus forming a
cohesive body of knowledge, rather than learning fragmented and isolated facts.
This assignment also hoped to illustrate that elementary school mathematics focuses
on basic, yet fundamental, mathematical notions.

The tenth assignment directed the student to various Internet sites featuring
different views of mathematics education: some congruent with NCTM Standards,
others supporting a more traditional approach. The curriculum of this methods
course included the NCTM Standards; however, to express only one perspective in a
methods course meant limiting students” visions and reflections, and would lead to a
knowledge devoid of critical thinking - precisely what we aimed to avoid. Reading
contradictory opinions on mathematics education, combined with their own
experiences as students, encouraged pre-service teachers to weigh their options and
develop their own unique outlook. This assignment also enabled the instructor to
“hear” individual student views - something limited class time would not easily
accommodate. The eleventh assignment was a duplicate of the first assignment and
was given to see if and how students’ perceptions had changed: perceptions of what
it means to teach and learn mathematics, of the activities used to stimulate the
process, and of the most effective evaluation criteria.

Research Questions
This paper aims to answer the following research questions:

1) Are the incoming pre-service teachers’ perceptions towards writing, as a
learning tool in general, different than their perceptions towards mathematics
writing in particular?

2) What effect, if any, does writing in mathematics methods courses have on
future teachers’ perceptions of writing as a learning tool in mathematics?

3) What effect, if any, does integrating writing in a mathematics methods course
have on pre-service teachers’ incorporation of writing assignments in their own
teaching practices?

Method

Two writing-intensive sections of the first mathematics methods course in a series
of two were chosen as the experimental group. There were multiple sections of the
course offered in any given semester. The students registering to the writing-
intensive section did not know ahead of time that this teaching methodology would
be utilized; thus, self-selection was avoided. The control group was chosen from the
three other sections, based on the instructors’ willingness to devote class time to pre-
and post-course surveys. The two experimental groups had a total of 74 students,
while the three control groups had a total of 88 students.

To answer the first question of the study, a subset of Writing-to-Learn Attitude
Survey questions were utilized, specifically Perceived Benefits of Writing-To-Learn
Activities (Table 1). A similar Perceived Benefits of Writing-To-Learn Activities in
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Mathematics Survey (Table 2) was then created by altering each question in the
original survey, to focus on writing in mathematics courses in particular. The survey
questions were answered on a 5-point Likert scale, ranging from 1 for ‘strongly
disagree” to 5 for ‘strongly agree.” After reverse scoring of the negatively worded
items, Cronbach’s alpha was calculated and the reliability coefficient was found to be
.90 (Schmidt, 2004).

For the first question only, the control and experimental group was regarded
collectively and a pre and post design was not conducted. The perceived benefits of
writing were compared to the perceived benefits of writing in mathematics classes in
particular. The Perceived Benefits of Writing-To-Learn Activities was administered
to students in the first day of the semester, followed by Perceived Benefits of
Writing-To-Learn Activities in Mathematics Survey, given in the second class
session. The questionnaires were administered anonymously to both groups;
however, to enable pre- and post-pairings, students identified themselves by the last
four digits of their phone numbers. Responses to corresponding questions in the two
surveys were then compared using a paired- samples t-test, utilizing the SPSS
software.

To answer the second question of this study, two tools were utilized:

1) Perceived Benefits of Writing-To-Learn Activities in Mathematics; 2) Perceived
Benefits of Writing-To-Learn Activities in Mathematics for Elementary School
Students.

The Perceived Benefits of Writing-To-Learn Activities in Mathematics was
designed as indicated above. Using this questionnaire, pre and post data were
collected from experimental and control groups, in the first and last week of the
semester, respectively. The difference in the pre and post data scores of the Perceived
Benefits of Writing-To-Learn Activities in Mathematics for the control and
experimental groups were compared, using the independent-samples t-test. The t-
test was performed utilizing the SPSS software package.

Secondly, Perceived Benefits of Writing-To-Learn Activities in Mathematics for
Elementary School Students (Appendix A) was created, using 10 of the 11 questions
in the Perceived Benefits of Writing-To-Learn Activities in Mathematics Survey. The
questions were phrased to target elementary school students’ learning of
mathematics through writing, rather than that of the person surveyed. The one
question that was omitted from the survey was “Writing to different audiences
makes me aware of how much the reader or listener affects the way I state
information and concepts.” This question was disregarded since it is not applicable
to elementary school students. This survey was administered to pre-service teachers
in the control and experimental groups, in the first and last weeks of the semester.
The difference in the pre- and post-data scores of the Perceived Benefits of Writing-
To-Learn Activities in Mathematics for Elementary School Students was computed.
These differences for the control and experimental groups were compared using
independent- samples t-test. The t-test was performed utilizing the SPSS software
package.

The term project assigned to all sections of this course was utilized to answer the
third question of the study. The first part of the project asked pre-service teachers to
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visit an elementary mathematics class and write their observations, along with their
critique of the lesson. The second part asked them to write the next lesson plan for
the class they visited, based on what was covered in the class they observed and
what should follow. This lesson plan included activities that would take place in
class; materials that would be used; and forethought about what could possibly go
wrong, while including outlines of strategies or activities specifying what to do in
these cases, and homework to be assigned following the lesson. The study also
compared the number of pre-service teachers who integrated writing assignments in
the second part of their project between the experimental and control groups.

Results
Regarding the First Question of the Study

The descriptive statistics regarding the Perceived Benefits of Writing-To-Learn
Activities are presented in Table 1. Table 1 indicates that the highest mean score
among the items corresponds to item 9, “Brainstorming, freewriting, or listing ideas
before writing helps me find out what I know and think about a topic,” with a mean
score of 4.06. The lowest mean score among the items corresponds to item 25, “The
technical aspects of writing (punctuation, spelling, etc.) are more important than
other aspects (concept formation, clarity, etc.).” with a mean score of 2.62.

The descriptive statistics regarding the Perceived Benefits of Writing-To-Learn
Activities in Mathematics are presented in Table 2. Table 2 indicates that the highest
mean score among the items corresponds to item 22, “Writing to different audiences
makes me aware of how much the reader or listener affects the way I state
information and concepts,” with a mean score of 3.80. The lowest mean score among
the items corresponds to item 30, “I use journals to enhance my understanding of
course materials,” with a mean score of 2.51.

The results of the paired-samples t-test, comparing the data on the Perceived
Benefits of Writing-To-Learn Activities questionnaire to that of the Perceived Benefits
of Writing-To-Learn Activities in Mathematics is given in Table 3. As a result of the
analysis, the mean of the Perceived Benefits of Writing-To-Learn Activities was

found to be (X = 38.99) and the mean of the Perceived Benefits of Writing-To-Learn

Activities in Mathematics was found to be (X = 34.99). The paired-samples t-test
indicates that there are significant differences between the perceived benefits of
writing-to-learn activities and the use of such activities in mathematics courses
(tae1=14.252; p < .05). While significant differences were observed for items 2, 9, 11,
19, 20, 30, differences observed for items 7, 17, 22, 25, 28 were not significant. The
items that had the highest differences were item 20 (difference of 1.14) and item 11
(difference of 0.74). The items with least differences were 22, 28 (both with difference
of 0.04) and item 25 (difference of 0.06).
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Table 1
The Descriptive Statistics of Perceived Benefits of Writing-To-Learn Activities

Item No. Item Y sd
2 Impromptu focused writing in class helps me 3.57 .72
solve problems or clarify concepts.
7 Informal notes and letters to classmates about 3.20 .89
course material help me understand difficult
material.
9 Brainstorming, freewriting, or listing ideas 4.06 .83
before writing helps me find out what I know
and think about a topic.
11 Admit slips [Admit slips are brief written 3.82 .80

responses to a question about the planned topic
for a class] make it easier to begin thinking
about what will be covered in a class.

17 Writing microthemes (i.e., brief summaries) 3.84 .80
makes me aware of the most important points
in reading assignments.

19 Critiquing a classmate’s writing for conceptual 3.59 .88
clarity results in increased understanding for
both of us.

20 Writing personal experience pieces makes me 3.81 .73

see connections between what I am learning
and my own life.

22 Writing to different audiences makes me aware 3.84 .76
of how much the reader or listener affects the
way I state information and concepts.

25 The technical aspects of writing (punctuation, 2.62 77
spelling, etc.) are more important than other
aspects (concept formation, clarity, etc.).

28 Exit slips [Exit slips are brief written responses  3.63 .67
to a question about the topic covered in a class]
help me remember the important points
covered in class.

30 I use journals to enhance my understanding of 3.01 .95
course materials.

Total 38.99 3.43
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Table 2

The Descriptive Statistics of Perceived Benefits of Writing-To-Learn Activities in
Mathematics Courses

Item No. Item )? sd

2 Impromptu focused writing in class helps me 3.31 .84
solve problems or clarify concepts.

7 Informal notes and letters to classmates 3.09 .78
about course material help me understand
difficult material.

9 Brainstorming, freewriting, or listing ideas 3.65 .61
before writing helps me find out what I know
and think about a topic.

11 Admit slips [Admit slips are brief written 3.08 .83
responses to a question about the planned
topic for a class] make it easier to begin
thinking about what will be covered in a class.

17 Writing microthemes (i.e., brief summaries) 3.73 72
makes me aware of the most important points
in reading assignments.

19 Critiquing a classmate’s writing for 3.01 .90
conceptual clarity results in increased

understanding for both of us.

20 Writing personal experience pieces makes me 2.67 .77
see connections between what I am learning
and my own life.

22 Writing to different audiences makes me 3.80 .80
aware of how much the reader or listener
affects the way I state information and
concepts.

25 The technical aspects of writing (punctuation, 2.56 .74
spelling, etc.) are more important than other
aspects (concept formation, clarity, etc.).

28 Exit slips [Exit slips are brief written 3.59 .62
responses to a question about the topic
covered in a class] help me remember the
important points covered in class.

30 I use journals to enhance my understanding of 2.51 .82
course materials.

Total 34.99 2.97
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Table 3

The Descriptive Statistics and Paired t-test Results of the Perceived Benefits of Writing-To-
Learn Activities (PBWLA) and the Perceived Benefits of Writing-To-Learn Activities in
Mathematics Courses (PBWLAM)

Group N X SD DF t P

PBWLA 162 38.99 3.43
161 14. 252 .000

PBWLAM 162 34.99 2.97

Regarding the Second Question of the Study:

The result of the independent-samples t-test, comparing the difference of the pre
and post surveys of the Perceived Benefits of Writing-To-Learn Activities in
Mathematics between control and experimental groups, is given in Table 4. As a
result of the analysis of the mean difference of the pre and post surveys for the
Perceived Benefits of Writing-To- Learn Activities in Mathematics was found to be

(X = 1.14) for the control group and (X = 4.08) for the experimental. The
independent-samples t-test indicates that there is significant difference between the

2
control and experimental groups (tu13.038= -10.120; p<0.05). The effect size’f (r ),

can be calculated, using the formula,
2 -10.120)
— . (-10.120) =039
t"+(n +n,-2) (-10.120)" +(88+74-2)
2
Since”? ~ 0.14 , we conclude that the effect size is large.

Table 4

The Independent-Samples t-test Results of the Difference of Pre and Post Survey Results of
Perceived Benefits of Writing-To-Learn Activities in Mathematics Survey Between the
Control and Experimental Groups

Group N X SD DF t P
Control 88 1.14 1.29

113.038 -10.120 .000
Experimental 74 4.08 221

The result of the independent-samples t-test, comparing the difference of the pre-
and post-course surveys of the Perceived Benefits of Writing-To-Learn Activities in
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Mathematics for Elementary School Students, between control and experimental
groups, is given in Table 5.

As a result of the analysis of the mean difference of the pre- and post-course
surveys, the Perceived Benefits of Writing-To-Learn Activities in Mathematics for

Elementary School Students was found to be (X = 5.15) for the control group and

the (X = 5.64) for the experimental group. The independent-samples t-test indicates
that the difference between the control and experimental groups was not significant
(t(134,943)= -1.454; P> .05).

Table 5

The Independent Samples t-test Results of the Difference of Pre and Post Survey Results of
Perceived Benefits of Writing-To-Learn Activities in Mathematics for Elementary School
Students Survey Between the Control and Experimental Groups

Group N X SD DF t P
Control 88 515 1.80

134.943 -1.454 .149
Experimental 74 5.64 2.36

Regarding the Third Question of the Study

Of the 88 students in the control group, 6 included writing-to-learn activities in
the lesson plan they had prepared, while 69 of the 74 students in the experimental
group had. Since the number of successes and the number of failures are both at
least 5 for the control and the experimental group, the conditions for the ratio test are

~ 69
satisfied. To test the claim that experimental group proportion, Pio 74 greater
~ 6
than the control group proportion P, _88 , a hypothesis test was used, utilizing the
. (p—py)—(p—p>)
Jp—qﬁ 6946
p =
formula oM here 74+88 - 04630 and
g =0.5370

. It gives us z = 10.99, and we conclude that with 5% significance, the
experimental group’s ratio of using writing assignments in their lesson plans was
greater than that of the control group’s.
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Discussion

There is a significant difference between incoming pre-service teachers’ Perceived
Benefits of Writing-To-Learn Activities and Perceived Benefits of Writing-To-Learn
Activities in Mathematics. Students regard the benefits of writing-to-learn activities
in mathematics as less significant than in other courses. The difference is most
pronounced in items 20 and 11, indicating that incoming teacher candidates have the
most difficulty relating mathematics they are learning to their own lives, followed by
writing admit slips reflecting on what they already know about the mathematics
topic to be covered. Contrarily, there was not a significant difference in students’
perception of the benefits of writing exit slips, reflecting on what they have learned
at the end of class, in general, and in mathematics courses in particular. This
indicates a more passive approach to mathematics learning. Therefore, a conscious
effort needs to be made connecting the mathematics students” learning to their daily
lives.

A writing-intensive approach to mathematics learning created a significant
change in the experimental group’s perception of the benefits of writing-to-learn

2
activities in mathematics. This effect size was large " = 0'39). On the other
hand, a significant difference in the Perceived Benefits of Writing-To-Learn Activities
in Mathematics for Elementary Students was not observed between the control and
experimental groups. This can be explained by the fact that both control and
experimental groups have studied NCTM Principles and Standards and thus both
discussed the communication principle, in which writing plays a vital role.

Even though teacher candidates, in both groups, indicated a belief in the benefits
of writing in mathematics courses for elementary school students, when putting it
into practice, a significant difference was observed between the control and
experimental groups, in favor of the experimental group. This difference can be
attributed to at least one of two causes: 1) Teacher candidates learn by rote that they
are expected to integrate writing into their teaching practices, but they do not
internalize it or believe in it; 2) Teacher candidates do not know how to integrate
writing assignments into their mathematics classes.

Conclusion and Recommendations

The results of this study indicates that it is not sufficient to teach in methods
courses that writing is a useful tool for learning in general and in mathematics in
particular without specifically modeling how writing activities can be used. While
trying to distance mathematics teaching from rote learning as much as possible, we,
in turn, may fall into the same trap in our methods courses, if we only pay lip service
to the pedagogies we would like future teachers to embrace. Actively engaging
future teachers in writing-to-learn activities in their own mathematical explorations
enables them to see the benefits of writing to their mathematics learning, while
providing them with concrete examples of how they in turn can implement it in their
on classes.
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APPENDIX A: Perceived Benefits of Writing-To-Learn Activities in Mathematics
Courses for Elementary School Students

2. Impromptu focused writing in mathematics class helps elementary school
students solve problems or clarify concepts.

7. Informal notes and letters to classmates about mathematics material help
elementary school students understand difficult material.

9. Brainstorming, freewriting, or listing ideas before writing helps elementary
school students find out what they know and think about a mathematics topic.

11. A brief written response to a question about the planned topic in a
mathematics class make it easier for elementary school students to begin thinking
about what will be covered in mathematics class.

17. Writing microthemes (i.e., brief summaries) makes elementary school students
aware of the most important points in a mathematics assignment.

19. Critiquing a classmate’s mathematics writing for conceptual clarity results in
increased understanding for both students.

20. Writing personal experience pieces makes elementary school students see
connections between what they are learning in mathematics class and their own life.

25. The technical aspects of writing (punctuation, spelling, etc.) are more
important than other aspects (concept formation, clarity, etc.) in an elementary school
mathematics class.

28. Brief written responses to a question about the topic covered in a mathematics
class help elementary school students remember the important points covered in
mathematics class.

30. Using journals can enhance elementary school students’ understanding of
mathematics materials.

Matematik Metod Dersinde Yansitic1 Yazimin Ogretmen Adaylarinin
Yazimin Faydalarimi1 Algilamasina Etkisi

(Ozet)

Problem Durumu: Yazimin 6grenme iizerindeki pozitif etkisi tizerine pek
cok arastirma yapilmustir. Son yillarda, yazimin, matematik derslerinde
kullanilmast tizerine yogunlasilmis, ama matematik derslerindeki yazimlar
gunliik tutma disina pek ¢ikamamustir. Ayrica, matematik gretmenlerinin
yazimi hala bir ek ve ytiik olarak algiladiklar1 calismalarca gozlemlenmistir.
Bu durum, ogretmenlerin, matematik derslerinde, yazim teknigini
kullanmalarmin faydast konusunda goriislerinin  gercekten degisip
degismedigi ve yazimi, matematik ogretmede, ne denli siniflarinda
kullandiklar1 sorularini giindeme getirmektedir.

Arastirmammn Amaci: Bu arastirma, ic soruya yanit vermeyi amaglar: 1)
Ilkokul 6gretmen adaylarinin, egitim derslerine giriste, yazimin 6grenmeye
etkisi tizerine goriisleri ile matematik 6grenmeye etkisi iizerine olan
goriisleri aym muidir?
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2) Yazim agirlikli matematik metod dersleri, ilkokul 6gretmen adaylarmin
yazimin matematik 6grenmedeki etkisi tizerindeki goriislerinde anlamli bir
farklilik saglar mi1?

3) Yazim agirlikli matematik metod dersleri, ilkokul 6gretmen adaylarmin
yazimi, kendi matematik derslerinde kullanimlar1 agisindan, anlamli bir
farklilik yaratir mi1?

Arashirmammn  Yontemi: Arastirmanin ilk sorusunu cevaplamak amaciyla,
ilkokul o6gretmen adaylarinin, yazimin Ogrenmede ve matematigi
ogrenmede etkilerini algilayislarimi arastirmak tizere, bir tiniversitede
verilen ilk matematik metod dersinde, 166 ilkokul 6gretmen adayna,
dersin ilk gitinlerinde, Yazimla Ogrenme Etkinliklerinin Faydalarinin
Algilanmasi ve Matematigi Yazimla Ogrenme Etkinliklerinin Faydalarmin
Algillanmas1t olmak tizere iki anket verilmistir.  Bu iki anketin
ortalamalarinin eslestirilmis t-testi (paired sample t-test) ile kiyaslanmasi,
SPSS programu ile yapilmistir. Arastirmanin ikinci sorusunu cevaplamak
icin iki yontem kullaulmustir: 1) Matematigi Yazimla Ogrenme
Etkinliklerinin Faydalarmnin Algilanmasi anketi, 2) ilkégretim Ogrencileri
Icin Matematigi Yazimla Ogrenme Etkinliklerinin Faydalarmin Algilanmast
anketi. Rastsal (random) secilen 166 dgrenciden 88'i kontrol grubunu, 74’
de deney grubunu olusturmustur. Kontrol grubundaki ogrenciler 3
subeden, deney grubundaki ogrenciler ise 2 subeden gelmis olup, her iki
gruba da, dénem basinda Matematigi Yazimla Ogrenme Etkinliklerinin
Faydalarinin Algilanmasi anketi ve flkogretim Ogrencileri I¢in Matematigi
Yazimla Ogrenme Etkinliklerinin Faydalarimin  Algillanmas:  anketi
verilmistir. Daha sonra, deney grubundaki ogrencilere yazim agirlikli
matematik metod dersi uygulanirken, kontrol grubundaki ogrencilere
geleneksel bir yaklasimla matematik metod dersi verilmistir. Deney
grubundaki 6grencilere, 12 haftalik donemde, 11 yazim 6devi verilmis, bu
ddevlerle hem matematik kavramlarmni daha iyi anlamalari, hem de degisik
pedagojileri tartismalar: saglanmistir. Donem sonunda, kontrol ve deney
grubundaki o6grencilere Matematigi Yazimla Ogrenme Etkinliklerinin
Faydalarinin Algilanmasi anketi ve flkogretim Ogrencileri i¢in Matematigi
Yazimla Ogrenme Etkinliklerinin Faydalarinin Algilanmast anketleri tekrar
verilmistir. Ogrencilerin adlarimi yazmadiklar1 ve telefon numaralarmin
son dort rakamu ile kodlanmis, ilk ve son anketler SPSS programu ile
incelenmistir. Kontrol ve deney gruplar1 arasinda anlamli bir fark olup
olmadigi, bagimsiz gruplar icin t-testi (independent samples t-test)
uygulanarak saptanmuistir. Uciincii aragtirma sorusunun cevaplanmasinda,
her iki gruptaki Ogrencilere verilen dénem sonu odevi kullamlmustir.
Doénem sonu 6devi, her bir 6grenci igin, izledigi bir matematik sinifindan
yola cikarak, bir sonraki giin icin bir ders plami hazirlamay: igerir.
Aragtirma sorusunun cevaplanmast igin, kontrol ve deney grubundaki
ogrencilerin, hazirladiklar1 ders plan1 ve ev odevlerinde, matematik
dgrenmeyi destekleyecek yazim 6devlerini kullanma oranlar1 incelenmistir.
Bunun icin de, deney grubundaki ogrenciler tarafindan hazirlanan ders
planlarinda, yazim oranmnn daha ¢ok olup olmadigia dair hipotez testi
yapilmustir.
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Aragtirmanmmn Bulgulari: ik sorunun bulgulart: flkokul 6gretmen adaylarmin
Yazimla Ogrenme Etkinliklerinin Faydalarimn Algilanmast ve Matematigi
Yazimla Ogrenme Etkinliklerinin Faydalariin Algillanmasi arasinda
anlamli bir fark oldugu bulunmustur. Ogretmen adaylarinin matematigi
yazimla 6grenme etkinliklerinin katkisini algilamalari, baska konularda
yazimla Ogrenme etkinliklerinin faydalarini algilamalarna kiyasla cok
daha dustktir. fki anket arasindaki en biiyiik farklilik, 6grencilerin
ogrendikleri matematikle giindelik hayatlar1 arasinda  baglant1
kurmalarinda gozlemlenmistir.  Ikinci biiytik fark ise, 6grencinin
dgrenecegi konu tizerinde 6n bilgilerini yazmasindan dogan katki olarak
ortaya cikmustir. Ogretmen adaylarimin, baska konular ve matematik
derslerinde 6grenmis olduklar:1 bilgiler tizerine yazmakta algiladiklar:
katkilar arasinda istatiksel bir fark yokken, 6n bilgilerini yazmaktaki fayda
algilamasinda anlamli bir farklilik ortaya ¢ikmistir. Bu bulgu, 6gretmen
adaylarinin matematik 6grenimini daha pasif algilamalar1 anlamina gelir.

fkinci sorunun bulgulart: Matematigi Yazimla Ogrenme Etkinliklerinin
Faydalarinin Algilanmas: anketinin 6n uygulamas: ve son uygulamasi
arasindaki fark, kontrol ve deney gruplari igin anlamli bir farklilik
gostermistir. Yazim agirlikli matematik metod dersi goren, deney grubu
ogrencilerinin, ders oOncesi ve sonrasi, matematigi yazimla Ogrenme
etkinliklerinin faydalarini algilamalarinda, kontrol grubuna gore biiytik bir

artis olmustur. Etki diizeyi (772 =0.39) olarak bulunmustur ve bu etki

diizeyi buyiiktur. Fakat kontrol ve deney grubunun, ders oncesi ve
sonrasi, ilkogretim oOgrencileri icin matematigi yazimla 6grenme
etkinliklerinin faydalarimi algillamalar1 arasinda istatiksel bir fark
gorilmemistir. Iki grup arasindaki algilamanin arasinda anlamli bir fark
olmamasinin sebebi, hem kontrol hem de deney gruplarinda, NCTM
prensiplerinin islenmis olmast ve bu prensiplerde yer alan iletisim
prensibinde, yazimin o6nemli rol oynadiginin vurgulanmig olmasi,
dolayisiyla, her iki grubun da matematik oOgreniminde yazima yer
verilmesi tizerine bilgilendirilmis olmasindan kaynaklanabilir.

Uciincii sorunun bulgular: 88 kisiden olusan kontrol grubunda 4 6gretmen
adayr ders planlarinda yazimla 6grenme etkinligine yer vermisken, 77
kisiden olusan deney grubunda ise 74 Ogretmen aday1 yazima yer
vermistir. Bulgular, deney grubunda hazirlanan ders planlarinda yazimla
dgrenme etkinliklerine daha biiyiik oranda yer verildigi yontindedir.
Oneriler: Metod derslerinde, dgretmen adaylarma, yazimi Ogrenmede
kullanmak tizerine verilen teorik bilgiler, onlarm bu bilgiyi
igsellestirmelerini ve uygulamalarini saglamaya yetmemektedir. Onlara,
yazimla matematik 6grenmeyi saglayacak cdevlerin nasil gelistirildigini ve
nasil kullanildigini, uygulamali olarak gostermedigimiz siirece, bu
yontemler, ezberci bir egitimden oteye ge¢memekte ve yetistirilen
ogretmenlerin, bu  teknikleri kendi smuflarinda uygulamalarm
saglamamaktadir.

Anahtar sézciikler: Yazim, matematik, 6gretmen yetistirme, metod dersleri
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Abstract

Background: A growing number of researchers have recognized the importance of
studying social goals along with academic goals to better understand motivational
dynamics. While the call for a Social Achievement Goal Orientation theory has
received considerable discussion in Western studies, it is not clear whether the theory
can also be applied to other ethnic and cultural contexts.

Aims: The objective of this study was to validate the Iranian version of the Social
Achievement Goal Orientation Scale and to initially test the Social Achievement Goal
Orientation theory in the context of Iranian students.

Method: A total of 403 Iranian students (159 female and 244 male) from various high
schools in Saveh participated in the study. Participants completed a Social
Achievement Goal Orientation Scale (SAGOS) and an Achievement Goal
Questionnaire. Exploratory factor analysis, item-total correlation, and reliability
analyses were undertaken to assess the psychometric properties of the SAGOS.
Confirmatory factor analysis was used to provide further validation for the
questionnaire.

Results: Exploratory and confirmatory factor analyses confirmed the hypothesized
model of social achievement goals. The fit of the proposed three-factor model was
promising. Moderate support for the three-factor structure of social goal orientation
was found using scores from an abbreviated 13-item SAGOS. Convergent validity for
the new measure of social achievement goals was established.
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Conclusion: Our findings generally supported the trichotomous framework of the
social achievement goal orientation theory with Iranian students. Consistent with the
academic goal orientation theory, our findings indicated that social mastery and
performance-approach and performance-avoidance goals had positive relationships
with academic goals.

Keywords: Social goals; Goal orientation; Construct validity; Convergent validity;
Confirmatory factor analysis

Achievement goal theory provides a context for understanding student
motivation and behavior in an academic achievement setting. Achievement goals
reflect how students evaluate their own competence in achievement situations, and
they lead to the different ways in which students participate in and manage such
situations (Pintrich & Schunk, 2002). The achievement goal framework has
engendered an abundant body of literature on achievement-relevant behaviors (such
as learning, interest in tasks, effort and persistence). This body of literature has
distinguished two different types of goals within the achievement goal framework:
mastery and performance goals. Mastery goals correspond to the desire to
understand a task, acquire new knowledge, and develop abilities. Conversely,
performance goals refer to the desire to show competency by trying to obtain
positive judgments (Dweck, 1986; Nicholls, 1984). Recent research shows that
performance goals can also be subdivided into approach and avoidance goals (Elliot,
1999), making a total of three dimensions. Elliot & Dweck (2005, p.7) have argued
that there is a broader category of competence goals that are easily applied to
“ordinary activities”. Thus achievement goal orientation is one domain of a broader
form of motivation that it is known as competence-relevant motivation. They have
argued that in addition to academic setting, competence is applicable to other areas,
such as social, emotional, cognitive, cultural and moral competence (p.8). Hence,
competence goals can be just as present in social domains as they can be in academic
domains. Recently, researchers have recognized the importance of studying social
goals along with academic goals to better understand motivational dynamics (Urdan,
1997; Anderman & Anderman, 1999; Covington, 2000; Deci & Ryan, 2000; Patrick,
Anderman & Ryan, 2002; Wentzel, 2000; Dowson & McInerney, 2001).

Social goal orientations are similar to academic goals in a three-dimensional
framework (Ryan & Hopkins, 2003; Elliot & Church, 1997). For example, Mastery-
oriented students employ intrapersonal criteria for evaluating success, “My
performance is better than it was at the beginning of the semester”. Likewise, a social
mastery goal orientation reflects a focus on the development of competence in social
relationships (Hopkins & Ryan, 2000). For example, my relationship with my friends
is deeper than before.

Social performance goal orientation is counterpart with academic performance
goal orientation. Students with an academic performance goal orientation focus on
the demonstration of competence and use interpersonal standards to evaluate
success (Ryan & Hopkins, 2003). For example, “My performance is better than other
students”. Similarly, a social performance goal orientation reflects a focus on the
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demonstration of competence in social relationships. For example, most of all I get
confirmation by others.

Just as with academic performance goals, social performance goals can be divided
into approach and avoidance components. Students with a social performance-
approach goal orientation focus on demonstrating behaviors that would result in
positive social consequences. For example, my goal is to obtain approve by others.
Students with a social performance-avoidance goal orientation focus on avoiding
behaviors that would result in negative social consequences.

The objective of this study was to investigate how achievement goal theory is
related to the social domain. The investigation of goal orientations in other domain
may shed an additional light on competence-related motivation. The researchers
chose the social domain for studying Iranian students, because Iran’s education
system is characterized by specific demographic, cultural and economic aspects,
some of which may affect social interactions and academic goal orientations. Less
focus on group work, less social interaction among students in class, large class sizes,
and the weak economic status of families, teachers and schools may cause Iranian
students to select different goal orientations compared with more affluent Western
students.

No previous study has examined the psychometric properties of an Iranian
version of the SAGOS on high school students. Therefore, this study was particularly
focused on the Social Achievement Goal Orientation Scale (SAGOS) developed by
Ryan to represent social achievement goal orientation, social mastery orientation,
social performance-approach orientation and social performance-avoidance
orientation (Hopkins & Ryan, 2000; Ryan & Hopkins, 2003).

Methods
Participants

Participants included 403 high school students from Saveh (159 females and 244
males). They were from sixth (39.5%), seventh (31.4%) and eighth (28.8%) grades. The
stratified sampling method was used to select these groups.

Tools

The Social Achievement Goal Orientation Scale (SAGOS; Hopkins & Ryan, 2000;
Ryan & Hopkins, 2003): The SAGOS is a 22-item measure with items written to
represent three social goal orientations: social mastery, social performance-approach,
and social performance-avoidance. The items are rated on a response scale of 1 (not
at all true for me) to 5 (very true for me). The social mastery subscale consists of eight
items with possible scores ranging from 8 to 40. Both of the social performance
subscales consist of seven items with possible subscale scores ranging from 7 to 35.
For every subscale, higher scores indicate a stronger endorsement of that goal.

Achievement Goals: students' achievement goals were measured using the
Achievement Goal Questionnaire (AGQ; Elliot, 1999). The AGQ contains 18 items,
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with six items used to assess each of the three separate goal orientations: mastery,
performance-approach, and performance-avoidance. Students were instructed to
simply indicate how true each item was for them using a 1 (Strongly Disagree) to 4
(Strongly Agree) scale. The possible subscale scores ranged from 6 to 24. Reliability
and validity of the AGQ have been examined in numerous studies.

Procedure

The subjects attended the research and completed all questionnaires. The order of
administration for the first half of the questionnaires was SAGOS and AGO. This
order was reversed for the latter half of the administered questionnaires. Students
were told that there were no right or wrong answers and that they could skip any
questions that they did not feel comfortable answering. Students were also informed
that the information in the survey would be kept confidential and that their teachers
would not have access to their responses.

Results

The results of the descriptive statistics are presented in Table 1. All achievement
goals have an average score lower than the midpoint of the scale. The standard
deviations range from .45 to .54. The correlations of the scores range from .43 to .44
for the SAGOS and .34 to .62 for the AGQ.

Reliability

Cronbach’s alpha coefficients were calculated to examine the internal consistency
of test scores for each of the three social achievement goal subscales.

The analyses of the total sample (1 = 403) yielded a Cronbach’s alpha of .75, .67
and .66 for social mastery, social performance-approach, and social performance-
avoidance, respectively. In social mastery, all corrected item-total correlations ranged
between r = 0.70 ("It is important to me to have friends who truly care about me")
and r = 0.82 ("I feel successful when I learn something new about myself and how I
relate to other people "); in the social performance-approach, all corrected item-total
correlations ranged between r = 0.21 ("I feel successful when I impress others with
my personality or social skills") and r = 0.54 ("I want to be seen as important by other
people"); and in the social performance-avoidance, all corrected item-total
correlations ranged between r = 0.32 ("I am often concerned that others won’t like
me") and r = 0.42 ("It is important to me that I avoid looking foolish").
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Table 1

Means, Standard Deviations, Coefficient Alpha Reliability Estimates, and Pearson
Correlations among Achievement Variables

Variable M SD 1 2 3 4 5 6
SAGOS

1.social mastery orientation 1522 45 75 44 43 51 48 34
2.social performance-approach 2.06 .53 067 43 25 39 .29
orientation

3.social performance-avoidance 1.87 .53 66 20 37 .37
orientation

AGQ

4.mastery orientation 154 54 81 62 .34
5.performance-approach orientation ~ 1.74 .53 74 47
6.performance-avoidance orientation 2.02 .53 .57

Note. N = 403. All correlation was significant at the 0.01 level. SAGOS = Social Achievement
Goal Orientation Scale; AGQ = Achievement Goal Questionnaire.

a.  Subscale means ranged from 1 to 5 for the SAGOS and 1 to 4 for the AGQ subscales.
b.  Main diagonal is Coefficient Alpha Reliability Estimates.

Convergent validity

As evidence of the convergent validity, Pearson correlation coefficients were
computed with a measure of the Achievement Goal Questionnaire (AGQ) on the
total sample. The results are displayed in Table 1. As predicted, all the correlations
were positive and significant.

Exploratory factor analyses

In order to determine the number of factors and to investigate the properties of
the 22 SAGOS items, an exploratory factor analysis was performed on the high
school student sample. We initially conducted exploratory factor analyses of all 22
items of the SAGOS. We began with a principle component analysis to assess the
number of factors in the SAGOS. Bartlett's Test of Sphericity was significant (Approx.
X2 =1624.55, df = 231, p<.001), and the Kaiser-Meyer-Olkin Measure of Sampling
Adequacy (KMO) = .83. In this analysis, six factors emerged with eigenvalues greater
than 1.0. However, inspection of the scree plot suggested one large initial component
(lambda 5.05, percentage of total variance explained 22.97%) followed by a series of
smaller components (e.g., component 2 lambda 1.83, 8.3%; component 3 lambda 1.53,
6.97%; component 4 lambda 1.29, 5.9%; and etc.). Most of the SAGOS items all loaded
positively on the first unrotated principle factor (loaded more than 0.24). In general,
the scree plot suggested that one- to four-factor solutions were reasonable. Thus, we
undertook a series of factor analyses to extract one-, two-, three-, and four-factor
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solutions. We orthogonally rotated (VARIMAX) these factors to a simple structure
prior to interpretation.

The first factor included most of the SAGOS items which were loaded with factor
loading more than .24 on this factor. However, this factor was not clear and
interpretable. For the two-factor solution, most of the highest loading items on the
first factor were from the social mastery subscale (with exception of item 15). Factor
one was comprised of eight of the original social mastery items, five of which were
originally on the social performance-avoidance subscale (4, 5, 9, 16 and 17) and two
of which were originally on the social performance-approach subscale (11 and 15).
Item 2 loaded on both factors equally. There was substantially less evidence to
support the first factor as reflecting the original social mastery scale. Factor two was
comprised of five of the original social performance-approach items (3, 6, 10, 18 and
20) and two items that were originally on the social performance-avoidance subscale
(12 and 21). Item 20 loaded on both factors equally.

For the three-factor solution, factor one still emerged as a social mastery factor,
with eight of the original items loading on this factor, two of which were originally
on the social performance-approach subscale (11 and 15). Item 15 loaded on both
factors (.47 and .42 on factor one and two, respectively). Factor two was closer to
matching the performance-avoidance orientation in this solution, with five of the
original items loading on this factor. Two of the original items (12 and 21) loaded
more on the performance-approach factor. Item 21 loaded on both factors (.36 and .40
on factor two and three, respectively). Factor three emerged as a performance-
approach factor, with five of the original items loading on this factor. Two of the
original items (11 and 15) loaded more on the social mastery factor.

The following items seemed to be problematic for their respective subscales:
items 11 and 15 of the social performance-approach subscale, and items 12 and 21 of
the social performance-avoidance subscale. When they were removed, a clear
solution was gained. Eight of the original social mastery items clearly loaded on this
factor, and five of the original social performance-approach items (3, 6, 10, 18 and 20)
and five of the original social performance-avoidance items (4, 5, 9, 16 and 17) loaded
clearly on their factors. There was substantially more evidence to support the three-
factor solution (see Table 2). In sum, four items were removed from the original 22-
item scale, resulting in a reduced 18-item version of the SAGOS [Abbreviated 18-item
scale (A18IS-3FAC)]: eight mastery items, five performance-approach items, and five
performance-avoidance items.
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Table2
SAGOS, three-factor rotated solution with high school students

Component

item 1 2 3

14 .664 279 -.065
13 .651 115 143
02 .624 .090 128
07 .606 .055 152
19 597 289 -.064
22 .563 184 -.048
01 531 -123 153
08 515 144 196
05 .059 .698 .007
04 .076 .637 .058
16 231 572 044
17 172 .568 .096
09 .071 .500 118
10 .077 .051 726
18 .096 371 668
06 115 -.021 .663
03 .014 -.001 571
20 .283 292 482

For the four-factor solution, factor one emerged as a personal mastery factor.
Factor one was comprised of three of the original social mastery items (14, 19 and 22),
one of which was originally on the social performance-avoidance subscale (17) and
one of which was originally on the social performance-approach subscale (15). Factor
two was closer to matching the performance-approach orientation in this solution.
Factor two was comprised of five of the original social performance-approach items
(3, 6, 10, 18 and 20), one of which was originally on social performance-avoidance
subscale (21). Factor three appeared as a social mastery factor. Factor three was
comprised of five of the original social mastery items (1, 2, 7, 8 and 13), one of which
was originally on the social performance-approach subscale (11). Factor four
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emerged as a performance-avoidance factor. This factor was comprised of five of the
original social performance-avoidance subscale items (4, 5, 9, 12 and 16).

In the four-factor solution, the social mastery factor was divided into two
subscales. The first subscale included items 8, 14, 19 and 22, which was closer to
personal mastery. The second subscale included items 1, 2, 7 and 13 which was closer
to social mastery. In the solution, the following items seemed to be problematic for
their respective subscales: items 11 and 15 of the social performance-approach
subscale, and items 17 and 21 of the social performance-avoidance subscale.

In sum, four items were removed from the original 22-item scale, resulting in a
reduced 18-item version of the SAGOS [Abbreviated 18-items scale (A18IS-4FAC)]:
four personal mastery items, four social mastery items, five performance-approach
items, and five performance-avoidance items.

To summarize, the exploratory factor analyses indicated that a three-factor or
four-factor solution would be acceptable. The four-factor solution explained more
variance than the three-factor solution (48% versus 41%, respectively).

Item analysis of the three- and four- factor models

Later, we evaluated the internal consistency (coefficient alpha) and corrected the
item-total correlations for the three-factor model (A18IS-3FAC): the social mastery,
social performance-approach, and social performance-avoidance subscales. For the
model, the coefficient alpha for the eight items on the social mastery subscale was
0.75. All the corrected item-total correlations were acceptable. All corrected item-total
correlations ranged between r = 0.33 and r = 0.55. The coefficient alpha for the five
items on the social performance-approach subscale was 0.66, and all corrected item-
total correlations ranged between r = 0.29 and r = 0.54. The coefficient alpha for the
five items on the social performance-avoidance subscale was 0.62, and all corrected
item-total correlations ranged between r = 0.31 and r = 0.43.

For the four-factor model (A18IS-4FAC), the coefficient alpha for the four items
on the personal mastery subscale was 0.66. All corrected item-total correlations
ranged between r = 0.33 and r = 0.51. The coefficient alpha for the four items on the
social mastery subscale was 0.64. All corrected item-total correlations ranged
between r = 0.39 and r = 0.54.

However, it was not clear which of these two models is more justified. To assess
the legitimacy of keeping these scales separate, we modeled the structure of the inter-
item correlations using confirmatory factor analyses.

Confirmatory factor analyses

All CFA’s were performed using LISREL 8.54 (Joreskog & Sorbom, 1993). Upon
consideration of univariate and multivariate kurtosis, a maximum likelihood
estimation (ML) with adjustments for non-normality was employed. Several fit
indices were used to assess model fit: the root mean square error of approximation
(RMSEA), the standardized root mean square residual (SRMR), the comparative fit
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index (CFI), Goodness of Fit Index (GFI) and Adjusted Goodness of Fit Index (AGFI).
It is suggested that cutoffs at or below approximately .05 for the RMSEA, at or above
approximately .96 for the CFI, and at or below .07 for the SRMR indicate adequate fit
(Yu & Muthen, 2002). The GFI and AGFI indices should fall between 0 and 1, with
larger values indicating a better data-model fit (Joreskog & Sorbom, 1981). We used
cutoffs at or above approximately .95 for the GFI and AGFL.

Assessing Model Fit: Table 3 presents the fit indices for each of the hypothesized
models. The data-model fit was poor for the one-factor solution in the sample: X2 =
798.27, df = 209, P = .00, CFI = .66, SRMR = .076, RMSEA = .091, GFI = .83, AGFI =
.80. Inspection of the residual matrix indicated that substantial variance was not
accounted for in the one-factor solution. For the two-factor solution, the data-model
fit was poor, as well. For the four-factor solution, the data-model fit was presented in
Table 3. Although model G is an alternate model, the current researchers do not
consider the model for theoretical purposes.

Table 3

Fit statistics for the various hypothesized models (N = 403)

Model X2 CFI RMSEA RMSEA SRMR GFI  AGFI
90%CI

(A) One-factor 798.27 0.66 0.091 0.084-0.097 0076 083  0.80

(B) Two-factor mastery/ perform 757.62 0.72 0.081 0.075-0.087 0.071 085 0.82

(C) Two-factor approach/avoid 819.49 0.70 0.086 0.079-0.092 0.073 084 081

(D) Three-factor 664.16 0.76 0.074 0.068-0.081 0072 087 084

mastery/approach/avoid

(E) Three-factor 372.47 0.84 0.067 0.059-0.075 0.057 091 088

Mastery/approach/avoid

(A18IS-3FAC)

(F) Four-factor 589.78 0.78 0.069 0.062-0.075 0.072 0.88 0.85

Per mastery/Soc mastery/

approach/avoid

(G) Four-factor 310.29 0.87 0.059 0.051-0.068 0.059 092 090

Per mastery/Soc mastery/

approach/avoid

(A18IS-4FAC)

Note. X2 ML maximum likelihood; CFI = comparative fit index; RMSEA = root mean
square error of approximation; SRMR = standardized root mean square residual; GFI =
goodness of fit index; AGFI = adjusted goodness of fit index; Per = personal; soc = social; A18IS-
3FAC = Abbreviated 18-items scale -three-factor; A18IS-4FAC = Abbreviated 18-items scale -
four-factor.
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The data-model fit was better for the three-factor solution than the two-factor
solution, because the data-model fit for the three-factor solution
mastery/approach/avoid [18-item version of the SAGOS (A18IS-3FAC)] was
improved considerably. For this three-factor model (model E), X2 = 372.47, df =132, P
=.00, CFI = .84, SRMR = .057, RMSEA = .067, GFI = .91, AGFI = .88.

However, the fit statistics did not suggest fit. For the model E, we inspected the
instrument to identify theoretical issues associated with problematic items, and then
we deleted items 8, 14, 19, and 22 from the mastery subscale. The phrase for item 14,
“I like friendships that challenge me to learn something new about myself”, was
deleted for theoretical reasons. Probably, learning new things about oneself is related
to personal mastery, not social mastery. Furthermore, the first phrase of item 19 (“I
feel successful when I learn something new about myself”) is also related to personal
mastery, not social mastery. Upon examining the content of item 22 (“I would be
successful if I had friends who accepted me for who I am”), we found that it may be
representing the fear of disapproval or the feeling of being rejected, all of which are
related to performance-avoidance. The content of item 8 ("It is important to me that I
feel that I have friends I enjoy spending time with") may be driven by more than one
latent construct, in the sense that one can “enjoy” in terms of position or nearness in
a relationship.

Since the relationship between item 17 and all of the remaining performance-
avoidance items was not represented well by the model, we also deleted item 17
from the performance-avoidance subscale. Finally, the proposed model gained a
reduced 13-item version of the SAGOS (see Figure 1).

Approach

G lololelelellw]lnlm

Figure 1 Final model for confirmatory factor analysis of the social achievement
goal items.
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Assessing Model Fit: Abbreviated 13-item SAGOS. Fit indices for the three-factor
model of social goal orientation as measured by scores from the abbreviated 13-item
scale indicated an acceptable overall data-model fit (see Table 4). In the model,

x? =110.04 and df = 62; thus x2 [ df =1.77, which is lower than 2.0, and CFI =

.94, SRMR = .048, RMSEA = .044, GFI = .96, AGFI = .94. Expected Cross-Validation
Index (ECVI) = 0.42 [90 Percent Confidence Interval for ECVI = (0.35 - 0.50)], ECVI
for Saturated Model = 0.45 and ECVI for Independence Model = 2.15. Comparing the
ECVI value for the hypothesized model to the values obtained for the independence
and saturated models shows that ECVI, < ECVI;, which leads to the conclusion that
the hypothesized model has better predictive validity than the saturated model.

Parameter estimates. For the three-factor model, the standardized coefficients, error
terms, and variance explained (R2) were examined (see Table 4). All standardized
paths were significant. However, for more than 80% of the items, less than 50% of
their variance was explained by the factor for which they were written. Since, some
of the standardized error terms were high, it is supposed that there is a construct -
irrelevant variance (CIV).In spite of the fact that three-factor model fits, some of
items had a large amount of unexplained variance.

In the social mastery subscale, item 2 has moderate and acceptable reliability (R2
= 0.56), while the reliability estimates for items 1, 7 and 13 seem somewhat low (and
R2=0.23, R2 = 0.31 and R2 = 0.27, respectively). Here, item 2 seems to be the strongest
and most reliable indicator of the latent construct social mastery orientation

=0.52)and

(iZI(SIand) :075)’ followed by item 7 (431 2056)/ item 13 (ﬂ
item 1 (i

11(stand)
moderate and acceptable reliability (R2 =0.54), while the reliability estimates for items
3, 6, 10 and 20 seem somewhat low (R2 = 0.12, R2 = 0.19, R? = 0.33, and R2 = 0.34,
respectively). Item 18 seems to be the strongest and most reliable indicator of the
latent construct social performance-approach orientation ( jﬂz(sm o =0.74)- In the

41(stand)

=0.48) - In the social performance-approach subscale, item 18 has

social performance-avoidance subscale, item 4 has moderate and acceptable
reliability (R2 = 0.42), while the reliability estimates for items 5, 9 and 16 seem
somewhat low (R2 =0.33, R? = .18, and R? =0.20, respectively). Item 4 seems to be the
strongest and most reliable indicator of the latent construct social performance-
avoidance orientation ( jm(mnd) =0.64) -

Dimensionality of social and academic goal domains

Scores from the 13 SAGOS items and the 14 AGQ items (items 9, 10, 11 and 16
having been removed from AGQ) were simultaneously submitted to CFA in order to
test their distinctiveness. Fit statistics for the six-factor model suggested acceptable fit
(CFI = 0.90; GFI = 0.9; RMSEA = 0.048; SRMR = 0.054). These results suggest that
social and academic goals are distinct and therefore can not be combined into general
mastery, performance-approach, and performance-avoidance goals.
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Table 4

Fit indices, standardized parameter estimates, and subscale characteristics for high school
students (N=403)

Abbreviated 13-item scale

Model X2 CFI RMSEA RMSEA SRMR GFI AGFI
90% CI
Three-factor 110.04 094 0.044 0.030-0.057 0.048 0.96 0.94

mastery/approach/avoid

Items Path Error variance R2value
coefficients

Mastery

1 0.48 0.77 0.23

2 0.75 0.44 0.56

7 0.56 0.69 0.31

13 0.52 0.73 0.27

Performance-approach

3 0.35 0.88 0.12
6 0.43 0.81 0.19
10 0.57 0.67 0.33
18 0.74 0.46 0.54
20 0.59 0.66 0.34

Performance-avoidance

4 0.64 0.58 0.42

5 0.58 0.67 0.33

9 0.42 0.82 0.18

16 0.45 0.80 0.20

Mean SD Mastery Performance-approach Performance-avoidance

Mastery 1.49 052  0.642

Performance-approach 2.26 0.62  0.38> 0.66

Performance-avoidance 1.79 0.60 048 0.40 0.57

Note. X2 ML maximum likelihood; CFI= comparative fit index; RMSEA = root mean square error of
approximation; SRMR= standardized root mean square residual; GFI= goodness of fit index; AGFI= adjusted
goodness of fit index; a reliability coefficient b covariance

Discussion

Overall, the results of this study support the reliability, construct and convergent
validity of an abbreviated 13-item SAGOS. The SAGOS was an internally consistent,
multidimensional measure with a three-factor structure. Factor analyses provided
support for the three-factor model. Factor one of the SAGOS suggests a social
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mastery orientation that concerns a focus on developing social competence, which
includes learning new behaviors, emotional growth, and improvement of
relationships. Success of social mastery would be judged by whether one is
improving social skills, deepening the quality of relationships, or developing one’s
social life in general. These findings are consistent with the hypotheses of theorists
who have conceptualized social competence as social skillfulness and social abilities
that promote general peer acceptance and the formation of friendships (Harter, 1982;
Rubin, Coplan, Nelson, Cheah, & Lagace-Seguin, 1999).

Social goals, as well as mastery and performance goals, can be conceptualized in
terms of the approach-avoidance distinction, such as the need for affiliation
(approach) or the fear of rejection (avoidance) (Elliot & Thrash, 2001). The factor two
of the SAGOS suggests a social performance-approach orientation. A social
performance-approach goal concerns a focus on demonstrating social competence
and gaining positive judgments from others indicating that one is socially desirable.
Factor three of the SAGOS suggests a social performance-avoidance orientation. A
social performance - avoidance goal concerns a focus on demonstrating that one does
not lack social competence. The chief concern of this goal is to avoid doing something
that would incur negative judgments from others and indicate social undesirability.
These results indicate the importance of exploratory methods and distinguishing
between approach and avoid components of demonstration goals in the social
domain, similar to other domains (Elliot, 2005; Ryan & Shim, 2006).

In sum, the confirmatory factor analysis results provided support for expanding
the achievement goal theory into the social domain. Results also indicated that
achievement goals are distinct factors across the academic and social domains, and
measuring them separately is important.

In terms of convergent validity, the SAGOS was significantly correlated in the
expected direction with measures of theoretically related constructs. Specifically,
those students that scored high on the SAGOS tended to score high on measures of
the AGQ. Correlations among the social achievement goals were similar to those
typically found among academic achievement goals. Results of the present validity
study give further support to the use of the SAGOS for a variety of educational
purposes.

However, despite this initial support for the SAGOS, further studies are needed
in several areas. Several additional lines of research are needed to clarify the
SAGOS's utility as an assessment tool. The procedure’s concurrent validity needs to
be investigated further by comparing it to other well-designed instruments that
measure a range of achievement goals. Additional studies of the criterion-related
validity of the SAGOS are also needed to determine whether the SAGOS can
associate with observing student behavior in real-life settings (e.g., quality of
interpersonal interactions). Consistent with the findings reported by Elliot and
McGregor (2001) in the academic and university settings, the existence of the four-
factor social goal model in high school should be studied to thoroughly examine the
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mastery-approach, mastery-avoidance, performance-approach, and performance-
avoidance factors (Elliot & McGregor, 2001).

Since social mastery, social performance-approach and social performance-
avoidance subscales showed a positive relationship, perhaps a line of research is
needed to clarify multiple social goals. Students can hold multiple goals at one time
(Ames & Archer, 1988; Harackiewicz, Barron, Taauer, Carter, & Elliot, 2000). For
example, a high-achieving student could simultaneously be mastery-oriented [this is
an interesting problem (or an interesting relationship) that I want to solve (to
establish)] and performance-approach-oriented [I want the others to see how good I
am at solving the aforementioned problem (establishing the aforementioned
relationship)]. Another student could be mastery-oriented and performance-avoid
oriented [if I can’t solve (establish) this problem (relationship), then I'm going to look
stupid]. A competition can encourage students’ adoption of performance-approach
and performance-avoidance goals, depending on how well they think they will do in
the competition. Similarly, in social setting a social competition (e,g. select friends)
can encourage students to adopt social performance- approach and social
performance-avoidance goals, depending on how well they think they will do in the
competition.

The first limitation of the study, as previously noted, was that the sample was
comprised solely of high school students. Hence, the findings may be limited in their
generalizability to other populations. The second limitation of the current study is its
reliance on the use of self-report measures to gather validity evidence, which can
create a number of inherent problems, such as measurement error and participant
bias. The third limitation was that this study was conducted only in Saveh city.
Conceivably, findings may not be generalized to students in other regions of Iran or
other countries. The last limitation of the current research was that it was conducted
on only one sample; it is recommended that validity results be examined on other
samples.
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Abstract
Problem Statement: The utility of formative assessment for improving
student performance is acknowledged in the literature. For formative
assessment to be useful, quality feedback, the proper use of feedback by
students and revision of practice to accommodate formative assessment is
necessary. However, in the contexts of university level science courses,
where, in many cases, there is a heavy load of teaching and assessment on
both students and instructors, providing quality feedback, using feedback
properly, and changing practice may not be as forthcoming as hoped.
Purpose of Study: The purpose of this study is to show that providing
opportunities for formative assessment, even at a relatively simple and
manageable level, could significantly impact students’ achievement and
also their attitude toward university level science classes without a
considerable change in practice.
Methods: This study was conducted in an undergraduate general chemistry
course with an emphasis on organic chemistry taken by pre-service middle
school science teachers over the period of two spring semesters in two
consecutive years. In total, 163 students participated in the study. A
qualitative research methodology accompanied quantitative methods for
more in-depth understanding. Summative exam results, responses to a
questionnaire, observations, and interview transcripts provided the data
for the study.
Findings and Results: Quantitative results showed statistically significant
improvement in experimental group students” exam grades, which was an
indication of improvement in achievement and learning. Through
qualitative data, positive student reactions toward the formative
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assessment process used in the study were observed. Insight into students’
perceptions of the formative assessment methods and their use of feedback
were obtained.

Conclusions and Recommendations: The relatively simple formative
assessment process utilized in this study has the potential to improve both
student achievement and learning and also students” attitudes toward the
courses they take. Therefore, university level instructors, who teach science
courses, should consider using formative assessment methods, at least at a
simple level without a too heavy a load of extra work, to improve student
achievement and attitude. However, it is not possible to claim that
formative assessment methods will improve student achievement and
attitude in all cases.

Keywords: Formative assessment, formative feedback, peer-feedback, self-
assessment, science education, higher education

The utility of formative assessment for improving student learning is
acknowledged in the literature. Widely cited publications about formative
assessment such as the meta analysis by Black and Wiliam (1998) and a book
published by Organisation for Economic Co-operation and Development [OECD]
(2005): Formative assessment: improving learning in secondary classrooms, claim that
formative assessment has a high potential of providing positive learning gains
among other educational innovations. However, applying formative assessment in
classrooms is a challenge for many teachers and instructors, especially in higher
education (Carless, 2007; Yorke, 2003). The purpose of this study is to demonstrate
that in classrooms without severe motivation challenges, even simple applications of
formative assessment can be highly successful in terms of student attitude and
learning.

According to the CERI (2005) book “Formative assessment refers to frequent,
interactive assessments of student progress and understanding to identify learning
needs and adjust teaching appropriately (p. 21).” Successful applications of formative
assessment have several features. Nicol and Macfarlane-Dick (2006) identify the
following principles of good feedback practice in formative assessment:

Good feedback practice:
1. helps clarify what good performance is (goals, criteria, expected standards);
2. facilitates the development of self-assessment (reflection) in learning;
3. delivers high quality information to students about their learning;
4. encourages teacher and peer dialogue around learning;
5. encourages positive motivational beliefs and self-esteem;
6. provides opportunities to close the gap between current and desired performance;
7. provides information to teachers that can be used to help shape teaching (p. 205)

These principles summarize what features an ideal feedback practice in formative
assessment would have. However, there are many factors that affect the success of
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formative assessment such as learning context, student motivation, student-teacher
relations, and students’ level of cognitive development (Elwood 2006; Higgins,
Hartley & Skelton, 2002; Perrenoud 1998; Yorke 2003). These factors influence how
many of the principles above could be utilized effectively by instructors and
students. Higgins et al. (2002) ask important questions about student motivation and
the practice of feedback:

For formative assessment to work in practice, feedback must ‘connect’” with students.
But, at a time when student numbers are rising and competition for graduate jobs is
growing, are students increasingly becoming instrumental consumers, driven by the
extrinsic motivation of the mark? If so, will they heed written feedback which encourages
them to reflect on their learning? Or will they simply pay attention to the grade, and seek
feedback only when it is perceived to provide ‘correct answers’ to commit to memory (and
only then when their grade expectation has not been met)? (p. 54)

They answer these questions by arguing that even if grades and competition for
jobs are a source of motivation for students, students do use feedback in many
different ways. Perrenoud (1998) expresses the importance of learners in formative
assessment, reminding us that the idea of feedback and formative assessment would
be incomplete without the learner and that “feedback does not in itself guarantee
better learning.

Feedback is a simple message. How can it assist the learning process? Because pupils
take it into account, because it affects their cognition. Communication theory teaches us that
the effectiveness of a message is measured at the level of the recipient: an intervention or a
piece of information only helps a pupil learn better if their thought processes are modified.
This is an abstract way of stating that no learning takes place without the learner. One can
only stimulate, reinforce, reorient, readjust or accelerate the pupil's mental processes, in the
hope of modifying the learning processes. (p. 86)

Yorke (2003) agrees by arguing that “the importance of the student’s reception of
feedback cannot be overstated.” (p. 488) Students’ goals, motivation, personality
orientation, self-efficacy and other factors influence how they receive and use the
provided feedback. For example, self-efficacy plays an important role on how
individuals regulate the use of feedback, among other things, which varies from
person to person (Akbas, 2010; Erdem 2008). On the other hand, providing quality
feedback is a challenge for teachers and instructors. As Black and Wiliam (2009)
argue, teachers usually have only a few seconds to interpret student contributions
and choose an optimum response. From these arguments, it is possible to conclude
that using formative feedback is a complex process on the side of both students and
teachers and does not guarantee improved learning. As Yorke (2003) argues,
establishing a direct connection between formative assessment and learning and
achievement warrants caution. Black, Harrison, Hogden, Marshall and Wiliam (2005)
also agree that formative assessment does not guarantee improvement in student
achievement in all cases.

We do not claim that formative assessment leads to improved student achievement in
all cases, with all teachers on all occasions. ... Our claim is that formative assessment in
general is an effective intervention, although we do not estimate the difficulties in
translating theory into practice. (p. 7, original emphasis)

Carless (2007) argues that “In particular, large class sizes and heavy workloads
often present a barrier to teachers’ implementation of formative assessment.” (p.
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173). He recognizes that “...there is a need to find ways to make formative
assessment more attractive and manageable for practitioners...” (p. 174). Higgins et
al. (2002) and Yorke (2003) also mention the problems regarding the implementation
of formative assessment. They also argue that in higher education, the challenges that
instructors face in utilizing formative assessment include high student/instructor
ratio, other instructor responsibilities than teaching, and emphasis on summative
assessment by the institutions. Hence, practicing formative assessment by providing
quality feedback, using feedback on the part of students, and adjusting teaching may
not be a simple matter in higher education.

Recognizing the difficulties faced in the practice of formative assessment, many
authors still agree that formative assessment is a part of good teaching practice
(Ahmed & Teviotdale, 2007; Black et al., 2005; Black & Wiliam, 2009; Carless, 2007;
Sadler, 1998; Yorke, 2003). This study is based on the argument that formative
assessment has a potential to improve student learning. The problems faced in
utilizing formative assessment could be surmounted by simple approaches. In order
to keep instructor workloads relatively unchanged while implementing formative
assessment practices in teaching, some choices could be made on the type of
feedback to utilize. The feedback in formative assessment can take different forms
such as, written feedback, oral feedback, grading, peer feedback and self-assessment
(Sadler, 1998; Black, 2003; Nicol & Macfarlane-Dick, 2006). All these feedback forms
have their advantages and disadvantages. For example, written feedback may be
more time consuming for instructors, while oral feedback can be given more easily
and and in a more timely manner. Peer feedback and self-assessment provide better
reflection on the part of learners (Liu & Carless, 2006). Encouraging peer dialogue
during the formative assessment process promotes a sense of ownership among
students while enhancing learning (Nicol, 2007). In this study, oral feedback, peer
feedback and self-assessment were utilized, because they required less work on the
part of instructors. This decision was important since the purpose of this study was
to demonstrate that least amount of additional work on the part of instructors, who
are already busy with other occupations, could still stimulate useful feedback
practices. Besides, an important role of formative assessment is to improve student
self-regulation in learning, which would be improved by peer feedback and self-
assessment (Nicol, 2007 and 2009).

The research questions of the study were:

1- Could formative assessment improve pre-service middle school teachers’
achievement in chemistry classes?

2-  What are the perceptions of pre-service middle school teachers toward the
utilization of formative assessment in chemistry classes?

3- How do pre-service middle school teachers use feedback in a formative
assessment process?

A mixed qualitative and quantitative research methodology was used in this
study with a strategy of case oriented action research. Even though these two
methodologies have very different assumptions about the phenomena to be
investigated, mixed methodologies involving both quantitative and qualitative
research are advocated and used in educational research (Johnson & Onwuegbuzie,
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2004). The reason for choosing this mixed methodology for this research was the
richness of understanding achieved by the complementary use of the two methods at
the same time. Sale, Lohfeld and Brazil (2002) argue that these two methodologies, if
used together, should be used in a way that they complement each other.

In this study, the phenomena investigated by quantitative and qualitative
approaches can be differentiated easily. The quantitative data provided information
on the general progress and views of participants while qualitative data provided
more in-depth and enhanced understanding of their perceptions of the formative
assessment used in this study and how they utilized it. Based on Johnson and
Onwuegbuzie’s (2004, p.22) conceptualization of mixed methodology, this study
used quantitative and qualitative methods concurrently and with equal emphasis.

Method

The study was conducted at a major university in Turkey in a general chemistry
course, with an emphasis on organic chemistry, taken by second-year pre-service
middle school science teachers over the period of two spring semesters in two
consecutive years. 163 students participated in the study. The study was designed in
a way to compare the achievement scores of students who took the class in 2007 with
those who took it in 2008. The 2007 class received regular instruction without a
formative assessment process and limited feedback while the 2008 class received
instruction with a formative assessment process and deliberate feedback. The 2007
class consisted of two groups with 47 and 48 students in each group. This grouping
was done to better manage classroom space and class schedules. Both groups
received two midterm exams and one final exam. The 2008 class also consisted of two
groups for the same reasons each containing 34 students. Instead of conducting the
research with two groups in the same year, the reason for this sequential design was
to prevent control and treatment groups from interacting with each other and also
preventing a feeling of unfairness among students. The students were assigned to the
groups based on the alphabetical order of their last name, which provided a level of
randomization in group assignment of individuals. However, convenience sampling
rather than random sampling was employed in this study, since the purpose of the
study was reporting a case and not generalizing the results to a population.

The 2008 class received four quizzes without grading as treatment for the
purpose of providing formative feedback to students on top of the required two
midterm exams and one final exam. Feedbacks on the midterm exams were also
provided to the 2008 class. Midterms and final exams were used as a measure of
achievement for both classes. The tests applied for the midterms and final-exams
provided the quantitative data for the study. Reliability and validity studies were
completed for all of the tests applied. Table 1 shows the reliability statistics of the
tests. As seen in the table, because of conflicting schedules, the groups in the 2007
class received different tests, but they were similar in structure and content, with
same number of items. The groups in the 2008 class received the same midterm and
final tests. 2007 and 2008 tests contained different but similar items and the format
and structure of all the tests were the same. The test items were classical paper and
pencil items, most of which required short answers. However, in order to calculate a
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reliability score, all of the test items were coded as “right” or “wrong” even though
partial credits were given for partially correct answers. The point worth of items
varied, but, for example, for a test item worth 10 points, if a student got 6 points or
more for the item, the item was coded as “right,” and if the student got less than 6
points, then the item was coded as “wrong.” Even though the results averaged out to
some degree, some information was lost in this process regarding the grades of the
students. However, all of the tests applied provided high reliability scores at the end
of this process, as shown in Table 1.

Table 1
Reliability Statistics of the Applied Tests

2007 Class 2008 Class
Group A (34 Std.)
Group A (47 Std.) Group B (48 Std.)
Group B (34 5td.)
Number Number Number
of KR21 of KR21 of KR21
questions questions questions
Midterm 1 24 0.80 24 0.82 25 0.74
Midterm2 17 0.84 17 0.82 21 0.79
Final 23 0.79 23 0.73 30 0.71

In order to achieve content validity for the tests, a table of the course objectives
was developed. The number of questions that needed to be asked for each objective,
and at what level, was decided prior to the administration of the tests. Most of the
questions in the test measured procedural knowledge, which required application of
some rule, while other questions measured declarative knowledge (Oosterhof, 2001).

Another instrument that was developed for this study was a questionnaire with a
Likert type scale to measure students’ interests toward organic chemistry and the
class they took, as well as their reactions toward the formative assessment process
utilized, which contained 26 items plus four open ended questions. Each item had
five possible responses ranging from “Do not agree at all” to “Totally agree.” The
students were asked to write a pseudonym rather than their names on the
questionnaire papers to ensure anonymity. A frequency analysis of the items in the
instrument was performed after gathering students’ responses in a pilot study; the
opinions of four colleagues about the items were solicited, and some revisions were
made based on these findings to ensure validity. The reliability score of the
instrument was found to be Cronbach alpha = 0.896. At the end of the study, 66
students from the 2008 class had returned the instrument with their responses. The
questionnaire provided both quantitative and qualitative data regarding students’
views, reactions and perceptions.
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As the author and investigator of this study, I taught all of the courses, conducted
the quizzes and exams and also evaluated them. As mentioned before, a case-
oriented action research strategy was employed to conduct the study. I was a
participant observer and investigator at the same time. During the formative
assessment process, I took notes about my observations related to students’” use of
the formative feedback that they got from their peers and me as the instructor.

Finally, semi-structured interviews were conducted with seven volunteer
students to collect further data on students’” perceptions of the formative assessment
process. Both the open ended questions in the questionnaire and interviews provided
detailed data on the students” opinions about the formative process utilized in the
class and also how they used the formative feedback generated during this process.
The interviews were recorded and transcribed for data analysis.

Data Analysis

As mentioned above, quantitative and qualitative data were collected in this
study. The administered test results and the scores obtained from a Likert type
questionnaire served as the quantitative data. For analyzing these data, an
independent sample t-test and a frequency analysis were used, respectively. Answers
given to the open ended questions in the questionnaire, observation notes, and
interview transcripts made up the qualitative data. To analyze the qualitative data,
codes were developed in order to find themes and patterns in the data (Bogdan &
Biklen, 2002), which helped with interpreting the data and also with the process of
making meaning out of data.

Findings and Discussion

The quantitative data gathered through the applied tests revealed a significant
difference in the scores of both classes. When the test results of the combined groups
for each class were compared, it was found that the 2008 class, in which formative
assessment was utilized, had significantly higher scores in all of the tests. Table 2
show the related statistics with the assumption that the homogeneity of variance is
not violated for all the cases.

Table 2
Group statistics (Chemistry 4 test results are out of 100)

Class N Mean Std. Dev. Std. Error Mean  p (2-tailed sig.)
2008 68 87.3 10.38 1.26

Midterm 1 <.001
2007 95 66.0 19.18 1.97
2008 68 76.5 18.16 2.20

Midterm 2 <.001
2007 95 63.9 23.66 243
2008 68 68.8 15.53 1.88

Final .010

2007 95 61.4 19.45 2.00




230 | Yalgn Yalaki

No pre-test was administered in this study, because there was evidence that
showed all of the participating students had similar competencies in the beginning.
When their average achievement scores for the previous three chemistry classes that
they took prior to this study are compared, as shown in Table 3, there is no
significant difference. The first two previous chemistry courses were taught by the
same instructor for both groups, with similar tests in content and design. The third
previous chemistry course was taught by the author of this study to both groups,
again with similar tests in content and design. The tests applied to both groups in
these three classes were similar enough in content and design to allow comparison,
but the questions had to be different enough to prevent 2008 class students from
having an advantage over the 2007 class students by collecting information on
previous tests. This information was considered enough to assume that the
compared groups had similar achievements in chemistry in the beginning.

Table 3

Comparison of average achievement scores of the previous three chemistry classes

2007 Class 2008 Class

average of the achievement scores for average of the achievement scores for
Chemistry 1, 2, and 3 classes Chemistry 1, 2, and 3 classes

73 (out of 100) 74 (out of 100)

When it comes to the questionnaire data, the 26 items in the questionnaire were
designed to collect information about students’ perceptions about the course that
they were taking, the content of the course, the instructor, and also the formative
assessment practices used in the course. As noted earlier, 66 participants returned the
questionnaire with their responses. The frequency analysis of the responses is shown
in Table 4. The responses are given either as the total of positive responses (agree +
strongly agree) with a + mark or as the total of negative responses (disagree +
strongly disagree) with a - mark.
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[
Table 4

Student responses to the items on the questionnaire (n=66)

Questionnaire Items Res(;;/(;)n ses

1 This course will be useful to me in my job in the future. +80.3
2 This course includes information that I can use in daily life. +75.8
3 I value what I learn in this course. +90.9
4 If we didn’t take this course, we would not loose anything. -86.4
5 Tbe ’Faught subjects were in agreement with the course +94.0

objectives
6 The way this course was taught was in agreement with the +818

course objectives
7 I did not fully learn the taught subjects -59.1
8 I am interested in Organic Chemistry. +63.6
9 The instructor was not very competent in course subjects -92.4
10 Organic chemistry is over my capacity of comprehension -84.8
11 This course could have been taught in a better and clearer way -57.6
12 This course has no contribution to my job training -80.3
13 The course content was not suitable for my expectations -86.4
14 I find organic chemistry totally uninteresting -80.3
15 The instructor gave the course in a way that was clear and easy +93.9

to understand
16 I did not learn anything useful in this course -80.3
17 Ilearned the subjects well that was discussed in the course +77.3
18 The instructor was insufficient in terms of teaching techniques -77.3
19 The instructor knows organic chemistry very well +92.4
20 Organic chemistry is one of the easy classes for me +40.9
21 The quizzes applied in this course were very useful. +94.0
22 The quizzes applied in the course helped me learn. +95.5
23 There should have been more quizzes. +42.4
24 Quizzes made no contribution to my learning. -97.0
25 Nothing would have changed if no quizzes were applied. -97.0

26 Having too many quizzes was boring. -92.4
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The findings in Tables 2 and 3 imply a higher level of chemistry achievement in
the 2008 class. However, it is not possible to claim that the sole reason for the
improvement observed in the achievement scores of the 2008 class is the formative
assessment process. There are many variables that influence a group of students’
achievement that are not possible to control. For example, one factor that may have
affected the achievement of students is the reduced class sizes in the 2008 group.
Other factors may include the frequent changes in the central exam and student
placement system for university entrance in Turkey. The content of questions asked
in the national university entrance examinations, the rules of these examinations, and
the number of students accepted to a particular program each year have changed
over the years, which may have influenced the backgrounds of students who entered
university in different years. However, the percentile range of students that enter the
particular program in the university where this study was conducted did not change
significantly over the years. This provides some confidence about the conclusion that
at least some of the increased achievement scores of the 2008 class, when compared
to the 2007 class, come from the utilized formative assessment process.

Students’ very positive reactions toward the use of quizzes for formative
purposes support this conclusion to some extent. As seen in Table 4, the vast majority
of the students thought that the applied quizzes contributed to their learning. They
also had mostly positive attitudes toward the class and its content, which is a crucial
issue that influences how much they value and utilize the formative assessment
process. Without this positive attitude it would be much more difficult for an
intervention to have a positive affect. The reason why students had positive attitudes
toward the course is because they all have a relatively strong science background,
since they chose to study in the scientific field in high school. The positive reactions
of students toward the formative assessment process that was used in this study
were also reflected in their responses to some of the open ended questions in the
questionnaire that was given to them.

As indicated before, quizzes were given to students for formative purposes.
Before giving examples of students’ responses, the application of quizzes should be
made clearer at this point. As explained in the methods section, four quizzes were
administered in the 2008 General Chemistry class during one semester. The first two
quizzes were administered before the first midterm examination, while the last two
were administered before the second midterm examination. Students were told that
the quizzes were not going to be graded in order to focus their attention on the
learning aspect of the quizzes rather than the grades. Not grading the quizzes also
helped with decreasing the grade-related stress on the part of students. Also, not
having to grade the quizzes kept the workload of the instructor virtually unchanged.
The quizzes were given to students for a period of about 30 minutes and during this
time they were encouraged to solve the quiz questions on their own to see where
their weaknesses and misunderstandings were. After this time, students were asked
to swap papers with a friend and compare their answers. Then those who swapped
papers were encouraged to discuss with each other and try to find out the reasons for
their different answers, if any. During this time, students also discussed the answers
in small groups and had an opportunity to interact with their friends’ ideas about
quiz questions. They were able to hear their friends” answers for questions that they
could not answer. After this period, a break was given, and when the students came
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back, the instructor answered questions during a whole class discussion. During the
small group and class discussions, the instructor encouraged the students to find
their weaknesses and misunderstandings. In order to aid students in improving their
learning, the instructor adjusted the teaching by making further explanations, giving
different examples, and solving more problems instead of just continuing onto the
next subject.

The open-ended questions related to the given quizzes in the questionnaire were:
“What are your thoughts about the quizzes given in the class? Do you think that
quizzes contributed to your learning? How should the quizzes have been done to be
more useful?” Almost all students gave positive answers to these questions. One
example of a student response was:

I think that quizzes given in the class were definitely useful, because they allowed us to
see where we are lacking and our mistakes before the course advanced further. This way
we could complete our knowledge in these subjects. Besides, thanks to the quizzes we were
able to solve different examples. The way quizzes were conducted was nice. (Student
response to open ended questions)

Another students’ response was:

Students usually study from exam to exam and because of this many subjects remained
uncomprehended before the exams. Thanks to quizzes, these subjects were better
understood. (Student response to open ended questions)

There were many more examples similar to the quotes above. Besides quizzes,
similar feedback was given about the midterm examinations as well. Students had a
chance to review their exam papers, compare their answers with their friends and
finally learn from their mistakes during whole class discussions. In this process,
students performed self-assessment and were also exposed to peer feedback and
instructor feedback. As a result of this process, some subjects, where many students
had shortcomings, were taught and explained in different ways with different
examples. This was also a unique experience for the instructor, who did not have a
chance to see and intervene with his students understanding and learning to this
extent before.

Interviews provided further insight into students’ perceptions of the formative
process used in this study and also how they made use of the feedback that they got
from peers and the instructor. One of the findings that came out of the interview
transcripts had to do with the influence of the quizzes that was used for formative
assessment on how often the students studied for the class. When asked “How often
do you study for this class at home?” one of the students, Ferda (pseudonym),
explained:

As often as the quizzes... Quizzes were very good, in that they made this class one of
the easiest in terms of preparing for the midterms and the final exam. Because we did not
wait till the last moment to study. You know, in general it is student psychology to study
for an exam only a week before, but this class wasn't like that. (Interview transcripts with
Ferda 22.05.2008)

Another student, Tulin’s (pseudonym) response to the same question was:

I was studying right before the quizzes. Other than that I was taking regular notes in
the class, I have all the notes. ...[The quizzes] definitely influenced. ... Since no grade was
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given, nobody memorized as they do before the exams. We studied for learning really.
(Interview with Tulin, 21.05.2008)

Finally, Yelda (pseudonym) had this to say about this question:

... I will generalize about all students; we leave everything to the last day. If there were
no quizzes, we probably would have studied chemistry only the last day [before the exams]
but since there were quizzes, we at least looked at what we have done in the quizzes, we
could see where we were lacking, and we could specify which subjects to study. This, I
believe, encouraged us to study gradually; we would not just go to the exam and feel
disappointed, we knew what we know and what we don’t. (Interview with Yelda,
26.05.2008)

These responses show that quizzes did effect how often students studied for the

class. Most students usually study for a class just before the exams, but the quizzes
applied in this study appeared to have increased the frequency of study and review
on the part of students. Another issue that the interview findings revealed was that
most students attach great importance to peer-review during the application of
quizzes. One of the students, Mine (pseudonym), said,

I think reviewing the quizzes among ourselves is very useful, because, it matches
human psychology, what your friend says may be more effective and longer lasting in
memory than what the teacher says, because our way of thinking is similar. I think it was
necessary, I mean, it was logical to review with our peers. (Interview with Mine, 22.05.2009)

Another student, Aynur (pseudonym) agreed,

I think sharing is better... It was good to discuss with friends. I think I learned better.
The more I hear information from my friends, the better. No matter how much I study on
my own, if I can’t learn something, I can’t learn it. But when there is interaction, everything
is faster. (Interview transcripts with Aynur 21.05.2008)

Tulin also agreed and she argued that it is better to do peer-review than self-

assessment, because this way, students cared more about what they did in the
quizzes.

It was good to do exchanges among friends. ... I learned there. ... When we gave [our
papers] to friends, it was more effective, because, I don’t know, maybe it is this worry that
my friend will think that I don’t know anything, but at that time there was this psychology
of trying to do more, since somebody else is going to review it; that was very effective. It is
good to have friends to evaluate you, otherwise when there is only self-assessment, my
thinking is “I am going to study anyway” and people may care less. (Interview with Tulin,
21.05.2008)

One student, Uhde (pseudonym), however, did have reservations about peer-

review. She said,

... There were things that I learned incorrectly during the review of the first quiz. We
discussed with friends, I placed it in my memory as I learned this, as if it was right. As I was
studying, I looked at the exam and said, “This is how I learned it.” I mean, instead of
discussing with friends, well, maybe we should do that too, but it was more effective for me
when you solved the questions on the board. (Interview with Uhde, 27.05.2008)

Finally, another student, Umit (pseudonym) said this about peer-review,
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If we knew the subject, we could see where our friends were lacking, if we didn’t, we
could say “this is how my friends did this, why didn’t I think about that. (Interview with
Umit, 26.05.2008)

From these findings, it is obvious that most students in this study valued peer-
review and they saw this process as something that aided their learning. All of the
interviewed students, except Mine, thought that it was good that no grade was given
to the quizzes. They said that not giving quizzes took away the stress associated with
grades and expressed the learning aspect of the quizzes. Mine, on the other hand,
thought that giving at least partial credit to the quizzes could have made it more
important for students and they would have taken it more seriously. Others
disagreed. Mine’s comments about giving grades on the quizzes came after the
question related to the last two quizzes. During the last two quizzes, students
seemed less interested and less engaged. When I asked the reason, Mine thought that
if grades were given to the quizzes, students would have taken them more seriously.
However, all other students thought that not giving grades was not the problem. The
problem was that during the last two quizzes students were so busy with other
homework and exams that they were just exhausted. They thought that giving
grades to the quizzes would have made it a negative experience; students would
have stressed out on top of being exhausted and this would not have helped their
learning at all.

Another issue that was raised during the interviews was the importance of
quizzes. When students were asked, “What is the most important contribution of the
quizzes, helping you learn or helping you to improve your grades?” all of the
students responded that both are important. Therefore, at the college level, where
grades are very important for students for many good reasons, it is possible to
conclude that learning is not easily detached from grades. This poses a challenge to
formative assessment, since the purpose of formative assessment is to improve
learning rather than giving summative grades. This is why no grades were offered
during the formative assessment process during this study.

When it comes to the types of questions that were asked in the quizzes, students
had mixed responses. While most agreed that the quiz questions were fine, there
were suggestions to increase the types of questions or add questions that were more
related to daily life. Five of the interviewed students thought that quiz questions
should be similar to the exam questions, while two of them said that this was not
necessary. For example, Ferda thought that if the quiz questions were very different
than those on the exam, the value of the quizzes would have been diminished. This
thinking is in line with the importance attached to exam grades and exam
preparations. Most students thought that exam preparation was extremely important
in addition learning.

Observation notes revealed that most students were engaged during the quizzes,
discussing with each other while answering questions. Observation and interview
data also revealed that students used feedback that came from their peers or the
instructor to review their learning. There were always a few students who were
disengaged during the quizzes for various reasons. The number of disengaged
students increased as the semester progressed, and as the interviews revealed, this
was due to the higher work load for students.
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Conclusion

It can be argued from the evidence presented in this study that formative
assessment, even at a relatively simple level, could significantly improve
achievement in science classes in higher education, if instructors are prepared to
utilize it. Even though there may be other factors that influenced the improved
achievement scores in this study, the formative assessment process seemed to have a
positive contribution. Many studies confirm this positive contribution in higher
education in many different fields such as health sciences (Carrillo-de-la-Pena et al.,
2007), medicine (Kibble, 2007; Dobson, 2008), biology (Peat and Franklin, 2002),
psychology (Costa, Mullan, Cothe & Butow, 2010), and math (Lawson, 1999). Kibble
(2007) and Dobson (2008) report using online quizzes as formative assessment tools
with positive results. Most of the studies above used online or computerized tests as
tools for formative assessment and the point of doing so was to reduce the workload
on the instructor while utilizing formative assessment.

The formative assessment process used in this study was also designed in a way
to prevent adding too much workload onto the busy instructors while still providing
further learning opportunities for students. From the findings of this study, it could
be asserted that a formative assessment process using quizzes or short exams as a
means to assess student learning and provide feedback should take the following
factors into consideration:

e No grades, even partial credit, should be given to quizzes. This helps focus
students’ motivation on the learning aspect rather than grades.

o Peer feedback is important and provides students opportunities to interact with
their peers while learning. Sometimes peers use language that is easier to
understand for other students, and may aid learning.

e  Quizzes increase the frequency of assessment and the frequency of study for
students, which seem to benefit learning.

e Grades on exams are as important as learning, if not more, for students;
therefore, one of the incentives of quizzes for students may be that they help
improve grades. This could be used to the advantage of the formative
assessment process, in that students could attach more value to the quizzes
instead of seeing them as mere exercises.

This study is an example of a successful application of formative assessment
without significant changes to teaching practices. However, it is not possible to claim
that this process would be successful in any college level science class. One of the
important issues that need to be considered is student motivation and self-efficacy.
Without student motivation or value placed by students on the process, it is very
difficult for formative assessment to make a difference. For further research, I suggest
exploring other simple methods of utilizing formative assessment in undergraduate
and post-graduate levels that do not place too great an extra workload on the
instructors. Otherwise, formative assessment may not find widespread application at
the college level.
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Universite Genel Kimya Derslerinde Basit Bicimlendirici
Degerlendirme, Yiiksek Ogrenme Kazanimlar:

(Ozet)

Problem Durumu: Literatiirde bicimlendirici degerlendirmenin grencilerin
performansini artirmadaki yarari cokca tartisilmis ve genel olarak kabul
gormusttir. Bicimlendirici degerlendirme 6grenci gelisiminin ve algisinin sikga,
etkilesimli olarak degerlendirilmesi ve ogrencilerin ihtiyaglarimin belirlenerek
Ogretimin buna gore yeniden diizenlenmesi olarak tanimlanabilir.
Bicimlendirici degerlendirmenin yararli olabilmesi icin kaliteli doniitler
verilmesi, bu dontitlerin 6grenciler tarafindan uygun bir sekilde kullanilmas1
gereklidir. Fakat tiniversite seviyesindeki fen derslerinde, ¢cogu zaman, hem
ogretmenler hem de oOgrenciler iizerinde egitim-6gretim ve Olgme-
degerlendirme agismndan yogun bir yiik vardir. Bu nedenle kaliteli doniitler
vermek, bu doniitleri uygun bir sekilde kullanmak ve 6gretim uygulamalarin
degistirmek beklendiginden daha zor olabilir.

Aragtirmanin Amaci: Bu galisgmanin amaci bigimlendirici degerlendirme igin
kolay uygulanabilir bir diizeyde firsatlar olusturulmasinin, ogrencilerin
basarilarini ve tiniversite seviyesindeki fen derslerine yaklasimlarini, 6gretim
uygulamalarinda fazla bir degisiklige gerek kalmadan, olumlu bir sekilde
etkileyebilecegini gostermektir.

Aragtirmanin Yontemi: Bu arastirma ilkogretim fen bilgisi 6gretmen adaylarimn
aldig1 lisans diizeyindeki organik kimya agirhikhh bir genel kimya dersi
kapsaminda yapilmustir. Dersi 2007 ve 2008 yillarinda alan toplam 163 kisi bu
calismaya katilmustir. Arastirmada hem nicel hem de nitel metotlar bir arada
kullanilmistir. Calismada 2007 ve 2008 yillarinda dersi alan ogrencilerin
basarilar1 karsilastirilmistir. 2007 yilinda dersi alan 6grencilere normal 6gretim
yapilirken, 2008 yilinda dersi alan 6grencilere 6grenmeyi desteklemek amaciyla
bicimlendirici degerlendirme uygulanmistir. Bicimlendirici degerlendirme,
donem igerisinde not verilmeden yapilan kisa smavlar ¢ergevesinde
ogrencilerin  kendilerini degerlendirmeleri, akranlarindan ve &gretim
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elemanindan doniit almalar1 ve bu doniit ve degerlendirmeler 1s1ginda
ogretimde diizenlemeler yapilmas: seklinde gerceklestirilmistir. Cesitli veriler
isiginda  kontrol ve deney grubu ogrencilerinin baslangictaki basari
diizeylerinin ayni oldugu gorilmustiir. Ogrencilerin basarilarmi 6lgmek icin
gtivenirlik ve gecerlik calismalar1 yapilmis ara smavlar ve final smavi
kullanilmistir. Ayrica gelistirilen Likert tipi bir anket yardimiyla uygulama
grubundaki 6grencilerin derse, dersin islenisine ve ders igerigine kars1 tutumlar:
ve bicimlendirici degerlendirme uygulamasma karsi tepkileri o6l¢tilmiistiir.
Anketin icerdigi dort adet agik uglu soruya verilen cevaplar, yedi 6grenciyle
yapilan yar1 yapilandirilmis miilakatlar ve gozlem notlar1 calismanimn nitel
verilerini olusturmustur.

Arastirmamin bulgulari: Nicel verilerin analizi uygulama grubu 6grencilerinin
basarisinda istatistiksel olarak anlamli bir artisin oldugunu gostermistir. Her ne
kadar bu artisa etki eden ve kontrol edilemeyen baska faktorlerin olmasi olast
ise de, bu artista kullanilan bicimlendirici degerlendirme uygulamasmnin da bir
katkist1  oldugu degerlendirilmistir. Anket sorularinin frekans analizi
ogrencilerin derse, dersin igerigine, dersin islenisine ve kisa snavlarin
kullanimina karsi oldukca pozitif tutumlar sergiledikleri gortilmiistiir. Bu
pozitif tutumlarin bicimlendirici degerlendirme uygulamasinin basarisina
olumlu bir katki getirdigi soylenebilir. Anketlerdeki acik uglu sorulara verilen
cevaplar ve yedi 6grenci ile yapilan miilakat ¢oztimlemeleri ogrencilerin
uygulanan bigimlendirici degerlendirme yaklasimima karst olumlu tutumlarin
teyit etmis ve dgrencilerin bu siireci nasil algiladiklar1 ve kullandiklari ile ilgili
bilgiler vermistir. Bu veriler 1s1§inda ogrenciler genel olarak bicimlendirici
degerlendirme amaciyla yapilan kisa smavlara not verilmemesinin olumlu bir
uygulama oldugu, kisa smavlar sirasinda arkadaslarmndan doniit almalarmin
6nemli oldugu, kisa smavlarmm hem 6grenmelerine hem de notlarma olumlu
katki getirdigi ve kisa simnavlarin derse calisma sikliklarii artirdigi yoniinde
goriis bildirmislerdir.

Arastirmanmin Sonucu ve Onerileri: Lisans diizeyinde bagil olarak basit ve
uygulanmasi  kolay bir sekilde tasarlanmis olan bir big¢imlendirici
degerlendirme yontemi, uygun sarlarda, 6grencilerin basarisini ve aldiklar
derslere kars1 tutumlarini olumlu bir sekilde etkilemektedir. Bu nedenle lisans
diizeyinde egitim veren ogretim elemanlarmin, kendilerine fazla bir yiik
getirmeden, Dbicimlendirici  degerlendirme yaklasimlarimi  kullanmay:
diisiinmeleri 6nerilmektedir. Bigcimlendirici degerlendirme ¢ok farkl sekillerde
uygulanabilir, fakat su hususlara dikkat edilmesi onerilebilir:

e Bicimlendirici degerlendirmede not kullanilmamalidir.

o Akran doniitlerine ve 6z degerlendirmeye firsat verilmelidir.

Kisa smavlar oOgrencilerin calisma sikligmi ve konulara hakimiyetlerini
artirmaktadur.

Bicimlendirici degerlendirmenin smavlarda alinan puanlara olumlu katk:
getirecegi diisiincesi 6grenciler agisinda motive edici olabilmektedir.

Anahtar kelimeler: Bigimlendirici degerlendirme, bicimlendirici doéniit, akran
doniitii, 6z degerlendirme, fen egitimi, lisans egitimi
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