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design was employed with a study group of 4™
academic achievement test for Turkish gradeljs identified according to Conver,li,el,’lce
Course, writing skills scoring rubric, sampling method. Data were collected by utilizing
reflective materials the Academic Achievement Test for Turkish Course
for measuring students’ academic achievement in
Turkish classes in addition to the Writing Skills
Scoring Rubric for evaluating students” written work
and writing skills. Both the test and the rubric were
developed by the researcher. During the intervention
phase of the research, students were asked to write
their daily achievements in their reflective diaries for
13 months. Feedback and corrections were provided
for these reflective diaries and the effect of reflective
diaries on writing skills were explored.
Findings: Findings revealed significant relationships between students’ academic
achievement and writing skills. There were no significant differences in students’ academic
achievement and writing skills in terms of gender.
Implications for Research and Practice: Results of the research indicate that using reflective
diaries increased bilingual students’ academic success and improved their writing skills
irrespective of gender.
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Introduction

The main purpose of language teaching is to improve individuals” skills in
thinking, communication, comprehension, and expression. Achieving the purpose of
language training in schools that provide formal education depends on the quality of
curriculum and the effectiveness of teaching and learning process employed in the
implementation of that curriculum (Hamzadayi, 2010). The Turkish Language
Curriculum prepared by the Turkish Ministry of National Education (MoNE, 2015)
aims to ensure that students can communicate, collaborate, make joint decisions, solve
problems, read written texts correctly and fluently, get accustomed to reading by
employing reading literacy skills, make a habit of writing, and develop writing skills
of talented students. Additionally, it is also aimed that students can express their
emotions, thoughts, wishes, dreams, ideas, and impressions on a subject using
language and following the rules of written expression.

Learning and language are inseparable elements. Writing is crucial for learning
especially considering that it is an important learning mechanism which enables
exposure, organization and refining of ideas and feelings in addition to expressing
them (Graham, 2008). The Turkish Language Curriculum (MoNE, 2015) aims to
develop students” writing skills in order to ensure that students can express their
feelings, thoughts, dreams, ideas, and impressions by using the possibilities of
language and by complying with the rules of written expression. Additionally, it is
also aimed to provide pupils with the habit of expressing themselves through writing
and to develop writing skills of talented students. Previous research focused on
explaining the writing process, development of writing skills and the effects of
different writing practices on the writing process and the nature of the writing act
which is developed in this process. (Alamargot & Fayol, 2009; Berninger, Fuller, &
Whitaker, 1996; Bereiter & Scradamalia, 1987; De Beaugrande, 1984; Ellis, 1988; Fayol,
1997; Flower & Hayes 1997; Galbraith, 1999; Hayes, 2011; Margolin, 1984; Martlew,
1983; Segev-Miller, 2004; Tompkins & Jones, 2008; Van Galen, 1991).

The success of students in writing activities is related to their experiences with the
writing process. However, writing activities are mostly provided by teachers included
in native language classes. They are usually carried out through texts which are
selected by the teachers to reflect pupils’ feelings and thoughts on a given topic
(Ungan, 2007). Writing activities do not always generate the desired outcome due to
the shortcomings in the planning of the writing process and in the organization of the
necessary information used in this process. Also, students are not provided with
adequate opportunities to correct their errors due to lack of feedback provided to
students about the quality of their written products. However, real actions, activities,
and situations are required to develop skills rather than abstract rules and
explanations (Maden, 2013).

Writing skill is a crucial linguistic ability for expression and may become difficult
even for Turkish students who are native speakers, simply because writing skills are
not acquired naturally like speaking skills but learned through training (Ozdemir,
2016). Acquiring writing skills can be even more difficult for students if the skill is to
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be acquired through a language other than their native tongue. On the other hand, the
educational system is responsible for accurate teaching of the national language to all
individuals to prevent societal problems caused by inadequate use of language (Sari,
2001). Many studies were conducted in Turkey on various samples to explore the effect
of various factors affecting writing skills. However, a study focusing on ways of
improving the writing skills of primary school students whose native languages are
not Turkish has not yet been conducted.

The literature review demonstrates that materials which enable students to reflect
their thoughts and feelings in writing and which help develop their writing skills are
compatible with the constructivist approach. These materials are being used in the
teaching and learning processes.

Reflective writing materials are tools that allow students to reflect what they learn
(Haigh, 2001) and enable them to become aware of themselves and their learning
(Thorpe, 2004). In previous studies, researchers referred to these materials by various
expressions such as reflective notebooks, reflective diaries, student diaries, science
diaries/journals, and study journals (Abali, Ozturk, & Sahin, 2014; Demirci, 2016; Er
& Sasmaz Oren, 2015; Guvenc, 2011a; Guvenc, 2011b; Israel, 2007; Langer, 2002; Park,
2003; Stephens & Winterbottom, 2010; Yildirim, 2012). Reflective writing materials are
the records that reflect what students accomplish and learn at classes (Haigh, 2000;
Nesbit et al., 2004; Uslu, 2009; Wallin & Adawi, 2018, Wormeli, 2004).

Previous research demonstrate that reflective diaries increase student interest
towards lessons, enable students to express their perceptions about the learning
processes and their own achievements, contribute to the development of sense of
responsibility and higher levels of recall, facilitate permanent learning, increase
academic achievement, enable self-assessment and develop their writing skills in
addition to the benefits for teachers who have the opportunity to monitor student
development (Akkuzulu, 2011; Aymen Peker, Tas, Apaydin, & Akman, 2014; Ajello,
2000; Arslan & Ilgin, 2011; Audet, Hickman, & Dobrynina, 1996; Cardak, 2010; Cavus,
2015; Cavus & Ozden, 2012; Demirci, 2016; Duman, 2004; Eker & Arsal, 2014; Eker &
Coskun, 2012; Erduran Avci, 2008; Ersozlu & Kazu, 2011; Francis, 1995; Guvenc, 2010;
Hasanoglu Tektas, 2004; Karaca, Armagan, & Bektas, 2015; Nesbit et al., 2004;
O’Connell, & Dyment; Park, 2003; Polat & Uslu, 2012; Spalding & Wilson,2002; Tekin
Aytas, & Ugurel, 2016; Unrau, 2008; Uslu, 2009; Uline, Wilson & Cordry,2004).

While students write in their diaries, they can become aware of their learning and
their motivation to learn can be positively affected (Duman, 2004). Hence, the
academic success of the student may increase (Eker & Arsal, 2014). Reflective diaries
are important tools for students to realize that they are learning. They also provide
feedback in regards to the impact of teaching activities provided by teachers (Nesbit
et al., 2004). As students continue to keep reflective diaries, they will be able to see
their mistakes and have the opportunity to correct them by the help of feedback
provided on the diaries (Polat & Uslu, 2012).

The outcomes provided by reflective diaries overlap with the outcomes foreseen
for Turkish writing since reflective diaries allow students to structure their learning
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process by having them reflect on what they have learned during classes (Arslan &
Ilgin, 2011). Reflective diaries, utilized by students to express in their own words what
they have learned during the class and immediately after classes, are used in
developing students” writing skills. Reflective writing diaries provide students with
opportunities to take responsibility for their learning in generating knowledge and
ensuring permanent learning rather than solely being the receivers of information.
Therefore, this study examined the effect of reflective materials on bilingual students’
academic achievement and writing skills. It is believed that this study will contribute
to the literature and help classroom teachers and Turkish teachers in teaching writing
skills to students with native languages other than Turkish.

This study aimed to identify the effect of using reflective diaries in 4th grade
Turkish classes on bilingual students” academic achievement and writing skills. In this
framework, answers were sought to the questions listed below:

Does the use of reflective diaries in 4th-grade Turkish classes affect bilingual
students” academic achievement and writing skills?

In regards to Turkish instruction provided by using reflective diaries;

1. “Whatis the relationship between pre- and post- achievement test scores and
pre- and post- writing skill scores of bilingual 4th graders?”

2. Is there a significant relationship between achievement test pretest and
posttest results of bilingual 4t graders?

3. Is there a significant relationship between writing skills pretest and posttest
results of bilingual 4t graders?

4.  Arethe achievement test pretest and posttest results and writing skills pretest
and posttest results of bilingual 4th graders significantly differ in terms of
gender?

Method
Research Design

This study utilized a one-group pretest-posttest quasi-experimental design for
examining the effect of using the reflective diary in Turkish course on bilingual
students” academic achievement and writing skills. There were two 4th grade groups:
4-A and 4-B in the school where the study was conducted. The first researcher was the
classroom teacher of 4-B. The study was initially intended to be designed as
experimental research with pre-test and post-test control group. However, it was
decided to employ one-group pre-test-posttest design because of the change of teacher
in 4-A, which was designated as the control group. The new teacher of 4-A was a non-
education major temporary substitute teacher. The teacher is a very important factor
in the teaching process. Since research findings might be affected by the difference in
the competences and qualifications of teachers, the experimental design was dropped
in favor of one-group pretest-posttest quasi-experimental design.
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Research Sample

The study group was determined based on convenient sampling technique. The
first researcher was the classroom teacher of class 4-B in Semdinli district of Hakkari
province, where the native language of some students is not Turkish. Class 4-B
consisted of 14 students (seven female and seven male). These students could not
speak Turkish when they enrolled in primary school. They usually experienced the
Turkish language first on the TV or in kindergarten. These bilingual students speak
their native languages in their daily lives and begun to use Turkish only after a period
of time studying in primary school. In the first year of her career, the researcher
organized Turkish teaching activities on 3rd graders based on the curriculum but she
observed that her students did not even have the outcomes they were supposed to
have in earlier grades (1st and 2nd), they had difficulty in regards to writing skills, and
the problem related to lack of writing skills was reflected in other classes as well. Her
reflections made her realize that students needed a more student-centered practice to
learn writing by practicing their writing skills. Hence the researcher determined to
conduct her research with this specific group.

Research Instruments and Procedures

Academic Achievement Test for Turkish Course and the Writing Skills Scoring
Rubric were used in the study as data collection tools.

Academic Achievement Test for Turkish Course. Academic Achievement Test for
Turkish Course was developed to measure the achievement level of primary school
4th graders in Turkish classes. To ensure content validity for the instrument, a table of
specifications was prepared by using Bloom’s taxonomy revised by experts
(Anderson, 1999).

Table 1 represents the level of outcomes in terms of the cognitive process in
Bloom’s revised taxonomy.
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Table 1.

Outcomes in Bloom's taxonomy.

Steps in Cognitive

Domain
2]
<
£ o W
i p2E oy
& 2 £ 5 8§ £
Outcomes ¥ B B & &2 5 8%
) = S = @
8 £ 5 &£ 5 £ O
S g g < < 73
E ® 5
5
Z
Uses punctuation marks accurately and 9 1 3
appropriately.
Uses orthographic rules in writing. 7 7
Uses appropriate conjunctions when expressing
emotions and thoughts (for instance: but, and, or, for 6 6
example, especially, for, because, for this reason, as a
result, more than ..., as much as).
Identifies emotional or exaggerated elements in
2 2
what he/she reads
Identifies between real and imaginary expressions. 1 1
Distinguishes the meanings of homonymic words. 1 1
Distinguishes synonyms and antonyms. 2 2
Distinguishes the real, metaphoric and operand 3 3
meanings of words.
Derives words by using suffixes and prefixes. 6 6
Uses different types of words appropriately in 7 7
writing.
Divides the words at the end of a line with a hyphen 3 1 ’
appropriately.
Identifies the main emotions in poems. 1 1
Selects appropriate titles for texts. 1 1
Uses various types of vocabulary in writing. 3 3
Uses portrayals and descriptions in writing. 1 1
Writes meaningful and grammatical sentences. 1 1

The achievement test included 58 items selected according to the extent of how
wide the topics are covered. To ensure construct validity, the test was implemented on
120 5th graders with the supposition that they had the same outcomes the year before.
After the piloting, the test was descriptively analyzed, and item difficulty index, item
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discrimination index, variance, skewness, and kurtosis values were calculated for each
item on the test. Table 2 depicts the results of the descriptive analysis for the test.

Table 2.

Descriptive Analysis for the Achievement Test.

Parameters Values
N 117
Mean 30,4444
Median 29,0000
Mode 29,00
Standard Deviation 12,41970
Variance 154,249
Skewness ,196
Standard Error of Skewness ,244
Kurtosis -1,159
Standard Error of Kurtosis 444
Range 45,00
Minimum 10,00
Maximum 55,00

As Table 2 depicts, skewness, and kurtosis coefficients were close to 0.
Additionally, mode, median, and mean values were very close to each other.

Histogram

Mean = 30 44
Std. Dev. =12 42
- MN=117

12,5

10,0

- _
o
< —
3 7.5 —
2 | \Y _ _
4
w

5,0 ¥ —

2,5

| \<Hj\
0,0 T T T T T T T
.00 10,00 20,00 30,00 40,00 50,00 60,00

toplam

Figure 1. Histogram of Achievement Test.
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The histogram for an ideal distribution should be symmetrical. The mode, median,
and mean values were very close to each other as shown in Table 2 and Figure 1. Also,
the histogram of the distribution was neither too sharp nor too kurtic. An opinion can
be formulated on the data based on the proximity of skewness and kurtosis coefficients
to 0 (Can, 2013). With the help of all these values, the distribution can be interpreted
as ideal.

Item difficulty index (Pj) points to the percentage of respondents who provided
correct answers. Because a participant can answer all items correctly, or no one can
answer the item, Item difficulty index values are in the range of [0, 1]. Item
discrimination index (Rj) indicates the extent to which success on an item corresponds
to success on the whole test and it is the correlation between item scores and test scores.
Item discrimination index can take values between [-1, +1] (Baykul, 2015). Negative
values mean that the participants who received low scores from the test answered the
item correctly whereas high scores mean the participants who received high scores
from the test answered the item correctly. Since such items would not serve the
purpose of the test, the items with negative item discrimination index values were
excluded from the Academic Achievement Test for Turkish Course. After these items
were excluded, the item difficulty index and item discrimination index were calculated
to be 0.54 and 0.57 respectively. After these evaluations, the final form of Academic
Achievement Test for Turkish Course was used with 54 items. KR-20 reliability
coefficient, which is known as the internal consistency coefficient after the application,
was found to be 0.986. These values indicate that the prepared test had moderate
difficulty, was distinctive, and reliable. Table 3 displays the results of item analysis for
some questions.

Table 3.
Item Analysis of Some of the Questions Included in the Achievement Test.

Options Statistical Analyses

Nli:‘:ll:er Group A B* C D Pj Rj Sj skewness  kurtosis
Upper 1 30 2 0
1 050 081 091 057 -0,49
Lower 11 3 7 10
Item Group A* B C D DPj 1j Sj skewness  kurtosis
Number
Upper 31 O 0 1
2 051 090 157 086 -0,62
Lower 2 1 8 9
Item Group A B* C D Pj 1j Sj skewness  kurtosis
Number
Upper 1 31 0 0
3 064 065 065 1,17 1,82

Lower 5 10 10 5

Note: *: Correct answer for the item. Pj: item difficulty index; Rj: item discrimination index;
Sj: variance.
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Writing Skills Scoring Rubric. The rubric was developed to evaluate 4th graders’
texts written before and after the treatment in terms of writing skills. Scoring rubrics
are tools that help identify the criteria for specific outcomes and the levels for these
outcomes from perfect to weak (Goodrich, 2001). They allow teachers to be more
objective in evaluating students (Kutlu, Dogan, & Karakaya, 2010, p. 53) because they
provide opportunities to monitor what areas need improvement and to observe
successful areas (Aslanoglu, 2003).

According to Moskal (2000) and Goodrich (2000), the steps in developing a scoring
rubric are as follows: identifying a goal in line with the expected competencies, listing
criteria based on these competencies, determining the levels for these criteria, making
decisions as to which type of scoring will be used, providing students information
about the rubric, implementing the treatment and scoring it based on the rubric, giving
feedback to students about the results and making corrections.

Writing goals of Writing Skills Scoring Rubric correspond to outcomes determined
in Turkish Language Curriculum for 1st to 4th grades (MoNE, 2015). Writing outcomes
that cannot be measured in a single intervention like the one used in this study, which
require a lengthier process, were not included in the evaluation. Criteria were
determined to assess the acquisitions. Expert opinion was sought after preparing the
outcomes in order to ensure content validity. The rubric consists of three parts. The
first part consists of expressions related to grammar; the second part consists of
expressions related to the text, and the third part consists of expressions related to the
appearance/view of the text.

The rubric has been organized according to the scoring system in which the

"o A

following levels are identified: “highly inadequate (1)”, “inadequate (2)”, “partially
adequate (3)”, “adequate (4)”, “highly adequate (5) for each writing acquisition. There
are two types of scoring rubrics: holistic and analytic. Holistic scoring rubrics allow
holistic performance assessment without separately evaluating parts of the
performance (Nitko as cited in Bekiroglu, 2008). For example, when teachers are to
score compositions with holistic scoring rubrics, they should decide how many points
will be given to the whole text by taking the criteria into consideration (Kutlu, Dogan,

& Karakaya, 2010).

Analytic scoring rubrics are usually used where a single response needs deep focus
(Nitko as cited in Mertler, 2001). Analytic scoring rubrics are more specific compared
to holistic scoring rubrics and provide opportunities for more in-depth evaluations.
Therefore, Writing Skills Scoring Rubric was developed as an analytic scoring rubric.
Thus, the texts and reflective diaries written by students were scored in more detail.
According to the scoring rubric, a student can receive a minimum of 19 points and a
maximum of 95 points. The opinions of five experts were consulted to determine how
much the graded scoring key corresponds to the items. One professor, three associate
professors and one assistant professor comprised the expert board. All experts were
working in the field of Turkish education. The CGI value (0.95), which was calculated
according to Lawshe (1975) technique, exceeded the criteria for a minimum value of
content validity (0.87) that Wilson, Pan, and Schumsky (2012) determined for five
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experts. Accordingly, the content validity of the analytical grade scoring key of
Writing Skills Scoring rubric was considered to be statistically significant.

First of all, Spearman's rank correlation coefficient t was used to analyze inter-rater
reliability in the analyses where students’” writing skills scores were used in order to
determine the reliability of the scores provided by the researcher. Table 4 depicts the
results of Spearman's rank correlation coefficients used for observing the interrater
reliability of Writing Skills Scoring.

Table 4.
Spearman's Rank Correlation Analysis for Interrater Reliability of Writing Skills Scoring.
Spearman
Raterlpre - Rater2pre r ,958™
P ,000
N 14
Raterlpost -Rater2post r ,955™
P ,000
N 14

<01

Spearman's rank correlation coefficient values varied between -1 and +1. When the
correlation coefficient value approaches +1, the relationship in the positive direction
increases and this indicates that variables increase or decrease at the same time
(Kilmen, 2015). The finding that the correlation coefficient for teacher scores was
greater than 0.70 shows high-level consistency between teachers (Kutlu, Dogan, &
Karakaya, 2010, p. 85). As Table 4 shows, there was a high-level positive correlation
between raters.

Data Collection

The study started after obtaining the necessary permissions from the Hakkari
Provincial Directorate of National Education. At the outset of the intervention process,
the validity and reliability studies were conducted for an academic achievement test
and writing skills scoring rubric. Finalized form of Writing Skills Scoring Rubric was
given to study group students as the pretest. Students were asked to write about
“Summer Holiday” for the pretest which aimed to measure students” writing skills
and the texts written by students were scored with the rubric by two classroom
teachers one of whom was the researcher.

After the pretest, based on the treatment schedule; students wrote in their reflective
diaries for a full class hour on a weekly basis each Thursday after the lesson was
completed. As Maden (2013) stated, reflective diaries should be written at certain
intervals. Reflective diaries were examined by the researcher on the evening of the day
they were written and returned to students the next day to read what they had written
accompanied by the teacher. Students were asked to think about their errors and they
were provided opportunities to reflect on their mistakes. Students then were given the
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necessary feedback and asked to control and correct their mistakes. The points they
should take into consideration in their next writing were explained. Reflective diaries
were evaluated by different teachers each week. The intervention lasted 13 weeks
excluding the pretest and posttest sessions.

Writing Skills Scoring Rubric was given to study group students as a posttest.
Students were asked to write about “Their Dreams” in the context of the posttest to
measure their writing skills. Posttest can be implemented with the same measurement
tool used in pretest or with a similar measurement tool in the dame format
(Buyukozturk, 2016). Since the focus in the study was not the content but whether
students could reflect on their writing skills, students were given a different topic
during the posttest. Student texts were scored with the help of the Writing Skills
Scoring Rubric by two teachers.

Data Analysis

According to literature, techniques that do not depend on the distribution should
be selected in cases when the researcher is not sure whether the requirements for
parametric techniques are met since impartment in hypotheses may increase in
parametric tests when sample size decreases in small scale samples (when it is less
than 30) (Akdag, 2011; Gamgam, 1989; Sipahi, Yurtkoru, & Cinko, 2008). For this
reason, non-parametric techniques were preferred in all analyzes.

Results
Findings related to First Sub-Problem

Table 5 depicts the findings with regards to the following question: “What is the
relationship between pre- and post- achievement test scores and pre- and post- writing
skill scores of bilingual 4th graders?”

Table 5.

Correlations Between Achievement Test Pretest and Posttest And Writing Skills Pretest and
Posttest.

Writing Pretest ~ Writing Posttest

Test pretest total Test posttest total Total Total
TEST Pretest 1,000 ,800” ,850™ ,833™
Total ,001 ,000 ,000
14 14 14 14
TEST Posttest 1,000 ,898™ ,954
Total ,000 ,000
14 14 14
Writing Pretest 1,000 ,948~
Total ,000
14 14
Writing Posttest 1,000

Total
14

<01
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It was observed that there were strong significant correlations between academic
achievement and writing skills. The positive correlations between pretest academic
achievement score and both pre- and post- writing skill scores indicate that; those
higher-achieving bilingual 4th graders have stronger writing scores and benefit more
from the treatment. Moreover, those bilingual 4th graders who increase their academic
achievement during the semester, seem to benefit even more from the treatment. This
may also indicate that reflective diaries may contribute to the academic achievement
of the students.

Findings Related to the Second Sub-Problem

Table 6 displays the findings related to the research question “whether there was
a statistically significant relationship between achievement test pretest and posttest
results of bilingual 4th graders”.

Table 6.

Students’ Pretest and Posttest Scores Attained From The Achievement Test.

%zz: g?:tt:;:tt;?ﬁl N Mean rank Rank sum V4 P
Negative rank 1a 2,00 2,00 -3,1734 ,002
Positive rank 13b 7,92 103,00

Equal 0c

Total 14

a. Testsposttesttotal<Testpretesttotal
b. Testsposttesttotal > Testpretesttotal
c. Testsposttesttotal = Testpretesttotal
d. Dependent on negative rank

Table 6 shows that the level of significance (p) for Z value obtained as a result of
the Wilcoxon Signed Ranks Test was lower than 0.05. Accordingly, there was a
significant difference between students’ pre and posttest achievement scores.
According to this finding, it can be said that there was a significant increase in the
academic achievement of students (z= -3,173; p<0, 05). This may also indicate that
writing diaries may contribute to the academic achievement of the students. Since
negative rank was 1, and the positive rank was 13, all except one student had an
increase in their posttest scores (Kilmen, 2015, p. 249).

Findings Related to the Third Sub-Problem

Table 7 represents the findings related to the research question “whether there was
a statistically significant relationship between writing skills pretest and posttest results
of bilingual 4th graders.”

As Table 7 points out, the level of significance (p) for Z value obtained as a result
of the Wilcoxon Signed Ranks Test was lower than 0.05. Accordingly, there was a
significant difference between students” pre and post-test scores related to writing
skills (z= -3,29; p<0,05). This may also indicate that writing diaries may contribute to
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the writing skills of the students. Since negative rank was zero and positive rank was
14, all students had an increase in their posttest scores (Kilmen, 2015, p. 249).

Table 7.

Students’ Pretest and Posttest Scores Attained From The Writing Skills Test.
WritingPosttesttotal -

WritingPretesttotal N Mean rank  Rank sum Z P
Negative rank 0a ,00 ,00 -3,2974d ,001
Positive rank 140 7,50 105,00

Equal (5

Total 14

a. WritingPosttesttotal <
b. WritingPosttesttotal >
c. WritingPosttesttotal =
d. Dependent on negative

Findings Related to the Fourth Sub-Problem

Table 8 depicts the findings related to the research question “whether the bilingual
4th grader's achievement test pretest and posttest results and writing skills pretest and
posttest results statistically significant in terms of gender”.

As shown in Table 8, there were no significant differences between the pre and
posttest scores of students in the achievement test and writing skills based on gender
(p> 0.05). As shown in Table 8, the mean scores of female students were higher than
those of male students, but this difference was not found to be significant. According
to this finding, it can be said that the course diaries may be contributing to an increase
in the academic achievement and writing skills of students irrespective of gender.
Table 8.

Gender-based Difference Between Students’ Achievement Test Pretest and Posttest Scores
and Their Writing Skills Pretest and Posttest Scores.

Gender N Mean rank Rank sum U p
1,00 7 8,21 57,50 19,500 ,522
Test Pre Total 2,00 7 6,79 47,50
Total 14
1,00 7 9,64 67,50 9,500 ,054
Test Post Total 2,00 7 5,36 37,50
Total 14
Writine P 1,00 7 8,57 60,00 17,000 ,336
ring re 2,00 7 6,43 45,00
Total
Total 14
Writine Post 1,00 7 9,14 64,00 13,000 ,141
ring ros 2,00 7 5,86 41,00
Total
Total 14

Note: 1 (female students) and 2 (male students).
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Discussion, Conclusion, and Recommendations

The findings of the study showed that, that there was a high level of relationship
between students’ pre-test and post-test scores in the achievement test and in the
writing test. According to this finding, reflective diaries may contribute to the
academic achievement of the students. While students write in their diaries, they may
become aware of their learning, and their learning motivation can be positively
affected (Duman, 2004). Therefore, academic success may increase (Eker & Arsal,
2014). Accordingly, it can be said that writing skills increase when students learn
Turkish better. It can also be argued that expressing their feelings, thoughts, and
impressions may affect students’ achievement positively. Studies in the literature
related to this field support these findings as well (Yorusun, 2013; Tekin, Aytas, &
Ugurel, 2016).

The second finding of the study points to a significant difference between students’
achievement test pre and post-test scores in favor of post-test scores. The reason for
the difference may be the fact that students in the study kept their own learning
process under control by writing a reflective diary. They reviewed the topics of study
and their learning was supported by feedback and corrections. This result is in parallel
with the studies which examined the effect of reflective diaries on student achievement
(Akkuzulu, 2011; Arslan & Ilgin, 2011; Demirci, 2016; Dunlap, 2006; Eker & Arsal, 2014;
Eker & Coskun, 2012; Ersozlu & Kazu, 2011; Guvenc, 2010; Hasanoglu Tektas, 2004;
Liuoliene & Metiuniene, 2009; Park, 2003).

The third finding of the study indicates a significant difference between students’
writing skills pre and post-test scores in favor of posttest scores. This finding may be
associated with the opportunities provided by reflective diaries to enhance learning
by writing. Writing is not a skill that can be learned in theory; it requires practice to
enhance writing skills. The more students write, and the more they apply rules related
to writing in their texts, the more they improve their writing skills. The literature
review demonstrates that previous studies (Arslan & Ilgin, 2011; Butler & Nesbit, 2008)
obtained results that were parallel with the finding related to this subproblem.

According to the fourth research finding, there were no significant differences
based on gender in students” achievement test and writing skills pretest and posttest
scores. This may be because the social environment in which both female and male
students are raised and have identical general cultural expectations, upbringing styles,
activities, and childcare. The school they attend has an identical approach to both
genders in education (Capri & Celikkaleli, 2005). In previous studies which focus on
the relationship between gender and academic achievement; while Ipek and Malas
(2013) found no gender-related differences between students’ pretest scores in
academic achievement test, Coskun (2006) and Erduran Avci (2008) found that
students’” written expression skills differ significantly according to gender. Tulu (2009),
who examined the factors affecting the language level of bilingual and monolingual
students, found that gender affects the language development of bilingual students.
On the other hand, it does not affect the language development of monolingual
students.
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This study aimed to determine the effect of using reflective diaries on students’
academic achievement and writing skills in Turkish courses. Experimental research
studies may further be conducted in order to determine the effect of using reflective
diaries on students' reading and verbal communication skills. Further studies can be
conducted by using an experimental design with pretest and posttest and control
groups in order to better determine whether the use of reflective diaries has an effect
on students” academic achievement and writing skills. Further studies may focus on
the relationship of using reflective diaries with different school subjects at different
levels. This study was conducted in a single class with a small study group. The same
research can be replicated in other provinces from different regions in Turkey with
larger study groups.
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Tiirkce Ogretiminde Ders Giinliigii Kullaniminin iki Dilli Ogrencilerin
Akademik Basarilar ile Yazma Becerilerine Etkisi
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Ozet

Problem durumu: Dil egitiminin temel amaci, kisilerin diisiinme, iletisim, anlama ve
anlatma becerilerini gelistirmektir. Bu nedenle biitiin tilkeler egitim sistemlerinde dil
egitimine biiyilk 6nem verirler (Kavcar, 1983). Egitimin formal boyutunun
gerceklestirildigi okullarda dil egitiminin amacimna ulasabilmesi, 6gretim programinin
niteligine ve bu programin uygulanmasinda ise kosulan 8grenme-6gretme siirecinin
etkililigine baghdir (Hamzadayi, 2010).

Tiirkge Ogretim Programi’nin (MEB, 2015) 6grencilerin gevreleriyle iletisim
kurmalari, is birligi yapmalari, ortak karar vermeleri ve karsilastiklar1 sorunlari
¢ozmeleri; yazili metinleri dogru ve akic1 bir bicimde okuyabilmeleri, okuduklarin
degerlendirip okumayi bir aliskanlik haline getirmeleri; duygu, diistince, istek, hayal,
tasart ve izlenimleri ile bir konu hakkindaki gortislerini dilin imkéanlarindan
yararlanarak yazili anlatim kurallarina uygun sekilde anlatmalari, yazmay1 aliskanliga
dontistiirmeleri ve yetenegi olanlarin bu becerilerini gelistirmeleri gibi amaclar:
vardir. Bu calismada temel dil becerilerinden yazma 6grenme alaninin 6gretim siireci
acisindan etkililigi ve 8grenme siirecine olan etkileri ele alinmistir.

Tiirkge Ogretim Programi'nda (MEB, 2015) yazma becerisinin gelistirilmesiyle,
ogrencilerin duygu, dusiince, hayal, tasar1 ve izlenimlerini dilin imkéanlarindan
yararlanarak ve yazili anlatim kurallarina uyarak anlatmalari, yazmay1 kendini ifade
etmede bir aliskanlik haline getirmeleri ve yazmaya yetenegi olanlarin da bu
becerilerini gelistirmeleri amaglanmaktadir. Bir ifade etme becerisi olan yazma
becerisi, konusma becerisi gibi dogal bir potansiyelle gelmeyen, egitim yoluyla
ogrenilebilen (Ozdemir, 2016) bir beceri olmast nedeniyle anadili Tiirkge olan
ogrencilerin bile en ¢ok zorlandiklari dil becerisidir. Anadili Tiirk¢e olmayan
ogrenciler i¢in buna bir de anadilinin farkli olmas: faktorii eklenince yazma becerisini
kazanmak daha zor olmaktadir. Egitim sistemleri i¢inde bulundugu toplumun
bireylerine ulusal dilin biitiin inceliklerini 6greterek, onlarin yasamlarinda dili
yetersiz kullanmalarindan kaynaklanan sorunlar yasamalarma meydan vermemek
olmalidir (Sari, 2001).

Turkiye’de cesitli faktorlerin yazma becerisi tizerindeki etkilerinin farkli gruplar
tizerinde incelendigi pek cok arastirma yapilmistir. Ancak anadili Tiirkce olmayan
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ilkokul 6grencilerinin yazma becerilerini gelistirmeye yonelik yapilan bir calismaya
rastlanmamustir.

Alan yazin incelendiginde 6grencilerin yazma becerisine yonelik kazanimlara
ulasabilmelerine yonelik olarak yansitma materyalleri, yapilandirmact yaklasimin
ogrenciden beklentileri ile uyumlu goriilmektedir. Ogrencilerin Tiirkce basarist ve
yazma becerisinin gelistirilmesi icin 6grencilerin kendi 6grenmelerini takip etmeleri
ve dgrendiklerini yansitmalarina firsat vermesi acisindan ders giinltigii yazma uygun
bir etkinlik olarak goriilmiistiir.

Arastirmanin Amaci: Bu arastirmanin amaci, dérdiincii sinif Tiirkge dersinde ders
gunligu kullanmminun iki dilli 6grencilerin akademik basarilar1 ve yazma becerileri
tizerindeki etkisini belirlemektir.

Arastirmamn Yontemi: Bu calismada tek grup on test-son test deneysel desen
kullanilmistir. Arastirmanin ¢alisma grubunu kolay ulasilabilirlik esasina gore
belirlenen, arastrmacinin gorev yaptigt okulda okuttugu 4.smuf ogrencileri
olusturmaktadir. Calisma grubundaki o6grencilerin uygulamalarin basinda ve
uygulama sonunda Tiirkge dersine iliskin akademik yeterliklerini ve yazma
becerilerini belirlemeye yonelik olarak uygulamalar yapilmistir. Arastirma verileri,
ogrencilerin Tiirkce dersindeki akademik basarilarini belirlemek amaciyla arastirmact
tarafindan hazirlanan Tiirkce Dersi Akademik Basari Testi ve 6grencilerin yazma
becerilerini 6l¢mek amaciyla 6grencilerin  yazdigt yazilar ve bu yazilar
degerlendirmek icin arastirmaci tarafindan gelistirilen Yazma Becerileri Dereceli
Puanlama Anahtar1 ile toplanmistir. Arastirmanin uygulama stirecinde, on ti¢ hafta
boyunca 6grencilere her ders sonunda derste 6grendiklerini yansittiklar: ders guinltigii
yazdirilmistir. Yazilan ders gunliiklerine iliskin gerekli dontit ve diizeltmeler
yapilmistir. Arastirma verileri, Wilcoxon Isaretli Siralar Testi, Mann-Whitney U ve
Spearman Sira Farklar1 Korelasyon Katsayist testleri ile analiz edilmistir.

Aragtirma Bulgular:: ki dilli 6grencilerin basari testi on puanlari ile son puanlar
ile yazma becerileri 6n ve son test puanlar1 arasinda ytiiksek diizeyde bir iliski oldugu
saptanmustir. Buna gore, 6grencilerin duygu, diisiince ve izlenimlerini yazarak ifade
etmelerinin basarilarim olumlu yoénde etkileyebilecegi soylenebilir. Ogrencilerin
basar1 testinden aldiklar1 6n ve son test puanlar1 arasinda son test puanlar: lehine
anlamli bir fark oldugu sonucuna ulasilmistir. Bu farkin sebebi 6grencilerin kendi
Ogrenme siirecini ders giinltigti yazarak kontrol altinda tutmalari, konuyu tekrar etmis
olmalari, 6grenmelerinin 6gretmenlerinin doniit ve diizeltmelerle desteklenmesi
olabilir. Ogrencilerin yazma becerileri én ve son olgiimlerden aldiklar1 puanlar
arasinda son test puanlari lehine anlamli bir fark oldugu sonucuna ulagilmustir.
Ulasilan bu sonug, ders giinliiklerinin yazmay1 yazarak 6grenmeye firsat vermesi ile
iliskilendirilebilir. Ciinkii yazma, teoride dgrenilecek bir beceri degildir. Ogrenciler,
nekadar ¢ok yazarsa ve yazilarinda bu yazma kurallarini nekadar ¢ok uygularsa o
olgtide yazma becerilerini kazanabilecektir. Ogrencilerin basar: testinden aldiklari én
ve son test puanlari ile yazma becerilerinden aldiklari 6n ve son test puanlarinin
cinsiyet agisindan anlamli bir farklilik gostermedigi sonucuna ulasilmistir. Bunun
bulgunun sebebi, hem kiz hem de erkek 6grencilerin bulundugu sosyal ¢evrenin,
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ogrenim gordiikleri okulun, yetistirilme tarzinin ayni olmasi sebebiyle gerek genel
kiilttirel beklenti ve aktivitelerin gerekse de ilgilendikleri dogal aktiviteler ve cocuklar
biiyiitiliirken yapilan bakim uygulamalarinin benzer olmasi olabilir (Capri ve
Celikkaleli, 2005).

Aragtirma Sonucu ve Oneriler: Bu calismada ders giinliigli yazma etkinliginin iki
dilli 6grencilerin akademik basarilarm arttirdigi ve yazma becerilerini gelistirdigi
sonucuna ulasilmigtir. Ayrica Ogrencilerin akademik basarilarinin ve yazma
becerilerinin cinsiyete gore degiskenlik gostermedigi saptanmustir.

Ders ginliigii kullanilarak yazmanin 6grencilerin okuma ve sozlii iletisim
becerileri tizerindeki etkisini belirlemeye yotnelik veya daha giiclii bir degisken
olabilmesi i¢in 6n test-son test kontrol gruplu deneysel desende baska calismalar
yapilabilir. Farklt derslerde ve sinif seviyelerinde ders giinltigii tutmanin etkililigi
arastirilabilir. Bu arastrma, kiicik bir ¢alisma grubuyla tek bir smufta
gerceklestirilmistir. Benzer bir arastirma daha biiytik bir ¢alisma grubuyla tim
dordiincti sinif Tiirkce 6gretimi igin gerceklestirilebilir.

Anahtar Kelimeler: Tiirkce dersi akademik basari testi, yazma becerileri dereceli

puanlama anahtari, yansitma materyalleri
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Introduction

Equating can be defined as a statistical process that allows modifying the
differences between test forms with similar content and difficulty so that the scores
obtained from these forms can be used interchangeably (Kolen, 1988). For about 100
years, equating methods have attracted the attention of psychometrics and the
development of new methods has not stopped. Equating methods include methods
based on equipercentile equating, linear equating methods, IRT observed-score and
true score equating, van der Linden local equating, Levine nonlinear method, and
Kernel equating (von Davier, 2013). As for the Kernel equating, an observed-score
equating method was defined by Holland and Thayer (1989) and then improved by
von Davier, Holland and Thayer (2004). In traditional equipercentile equating
methods, cut-off score distribution is made continuous by using linear estimates. On
the other hand, Kernel equating employs the Gaussian Kernel approach after which it
is also named. In the latter, discrete distributions are made continuous so that scores
are equated on the basis of the continuous distributions (Lee & von Davier, 2011,
Ricker & von Davier, 2007). KE is a flexible family of equipercentile-like equating
functions that include the linear equating function as a special case (von Davier,
Holland & Thayer 2004).

In the Kernel equating model, test forms are equated in five steps: presmoothing,
estimation of score probabilities, continuization, equating, and standard error of
equating. The first step is presmoothing that refers to using the log-linear statistical
model for smoothing of score distributions. The goal of presmoothing is to achieve
decreased sampling errors. In this step, the estimation of score probabilities varies
depending on the score equating design. Equivalent groups design is a univariate
distribution; however, common-item test design is a bivariate distribution in
nonequivalent groups. Von Davier et al. (2004) indicated four statistical properties in
the selection of estimating point probabilities as;

o Consistency; as the sample size increases, estimated values approach the
population parameter.

o Efficiency; deviation of the score probabilities estimated from the population
values is at the minimum level possible.

e Positivity; score probabilities estimated for each score are positive.

o Integrity; smoothed score distributions match with observed score distribution.
To get good fit in univariate distributions, five or six moments of test forms must
be used (von Davier et al., 2004).

The second step is the estimation of score probabilities of X and Y scores according
to the equating design that is obtained from step one. The third step is continuation
where Gaussian Kernel approach is used to make the cut-off score distributions
continuous at the relevant stage. In this step, the choice of bandwidths is essential. Von
Davier et al. (2004) suggest the penalty function to automatically select the
bandwidths. In addition to Gaussian Kernel approach, Lee and von Davier (2011)
recommend logistics and uniform kernel approaches as alternatives. The fourth step
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is equating. When the first three steps are done, test forms are equated by using
continuous distributions. The last step is the standard error of equating (SEE). SEE is
dependent on presmoothing, computing r and s from the smoothed data and equating
function (von Davier et al., 2006).

Kernel equating can be used in single-group, equivalent groups, and non-
equivalent groups (von Davier et al.,, 2004). Non-Equivalent groups Anchor Test-
NEAT is used when the test form is applied more than once due to test safety. In NEAT
design, both forms have common items and equating the relationship between the test
forms is established through common items (Kolen & Brennan, 2004). In Kernel
equating in NEAT pattern; Post- stratification (PSE), Levine observed-score linear, and
Chained Equating (CE) methods are used (von Davier et al., 2004). In NEAT pattern,
two different groups take two different test forms (X and Y) and the common test form
(A). PSE uses the common test form to estimate the distribution of test forms across a
group I and group II. In CE, the common test is used as a chain and the test form X is
first connected to the common test form for group I. Then the common test form is
connected to the version Y for group II (von Davier et al.,, 2004). Kernel equating
includes both linear and equipercentile equating functions by manipulating
bandwidths. If optimal bandwidths are selected, KE approximates the equipercentile
equating function, and if large bandwidths are selected, KE approximates the linear
equating (von Davier et al., 2006). The equating methods used in this paper are given
in Table 1.

Table 1
Equating Methods
PSE-with large bandwidths
Linear
CE -with large bandwidths
PSE-with optimal bandwidths
Equipercentile

CE- with optimal bandwidths

One of the criteria for determining which method performs better in equating is
the error. The equating method with a smaller rate of error can be said to be more
appropriate. Furthermore, KE provides some measures, percent-relative error (PRE)
and standard error of equating difference (SEED) when evaluating the equating
results. PRE is a tool that assesses how well an equating function matches the discrete
target distribution Y. SEED can be defined as a difference between the two equating
functions and the range of +2 SEED shows that the differences are because of sampling
variability (Liu & Low, 2007). The equating methods are evaluated according to certain
criteria: Difference That Matter (DTM), PRE, standard error of equating (SEE), SEED,
and Root Mean Squared Difference (RMSD).
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DTM: DTM is used to evaluate the difference between equated scores obtained
from two distinct equating functions. Despite not being an established rule, it is
generally determined to be .5, which is half of the raw point unit (1). If the difference
between the two equated scores is less than .5, the scores are regarded similar; if the
difference is bigger than .5, the equated scores are considered distinct (Holland &
Dorans, 2006).

PRE: The percent-relative error (PRE) is a tool that compares the distribution of Y
with the equated values, eY(X) and assesses how well an equating function matches
the discrete target distribution Y (Von Davier et al., 2004). The PRE is calculated by
the following formula.

tp (eY (X))— up(Y)

PRE(p) = 1
(p) = 100=—"

)
KE compares the first 10th moment of Y and eY(X). If continuization step has been
done cautiously, then the PRE values are frequently small (von Davier et al., 2004).

SEE: In Kernel equating, standard error of equating depends on three factors. The
first is the combination of pre-smoothing, the second is the computation of smoothed
data, and the third is the mathematical form of the smoothing and equating function
(von Davier et al., 2006).

SEED: It is used to determine the accuracy of the difference between the two
equating functions and suggest which synchronization function is more appropriate.
SEED is also used to choose either linear or non-linear equating functions (Von Davier
et al., 2004). Furthermore, 2 SEED band is available in order to determine how the
two equating functions vary depending on sample variability (Von Davier et al., 2004).
If the variance between equating functions does not exceed the + 2 SEED range, this
means that the variance is due to sampling error (Liu & Low, 2007).

SEEDy(x) = \/Var(él(x) —é, (x)) )

RMSD: Equating error is used to define the accuracy of equating. RMSD coefficient
is used for the equating error.

k-1g _ )2
RMSD = 21=1 fl;i((El f?(Crn:) (3)
i

Xcrit: The raw score number i in test D

XE : The score obtained with equating methods and equal to the raw score number
iin test X

fi: The frequency of the raw score number i in test D
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Purpose of the Study

International tests applied in Turkey include TIMMS (Trends in International
Mathematics and Science Study), PISA (Programme for International Student
Assessment), and PIRLS (Progress in International Reading Literacy Study). TIMSS is
a test held every four years since 1995, but Turkey did not participate in 1995 and 2003.
TIMSS aims to find out the knowledge and skills gained by the fourth and eighth-
grade students in the fields of mathematics and science (MEB, 2016). TIMSS 2015
Turkey test consists of 24 blocks with 14 test booklets for science and mathematics. The
24 blocks were placed in 14 test booklets, two in science and two in mathematics, and
one of two blocks in science and mathematics is common to two of the booklets (MEB,
2016). To compare trends between the years, TIMSS assessments were converted into
the same metrics. For that, TIMMS uses item response theory (IRT) scaling with
concurrent calibration (Mullis, Martin & Foy, 2016). However, it is of great importance
which equating method is chosen. For the purpose of the test, the equating method
should be determined by taking into account the strengths and weaknesses of the
methods. It is needed because the choice of an inappropriate equating method
increases the equating errors, leading to unfair decisions. KE methods can be used
especially when IRT (true score) equating methods are not favorable (Godfrey, 2007;
Meng, 2012; Norman Dvroak, 2009). TIMMS didn’t use Kernel equating methods for
converting the scores into the same metrics. In Turkey, several tests such as KPSS and
ALES hold different validity of periods and project subjects take different test forms
in Measurement and Evaluation of Academic Skills (MEAS-ABIDE). Since test forms
must be equated in order to compare or use the scores interchangeably, several studies
have been used Kernel equating (Choi, 2009; Grant, Zhang & Damiano, 2009; Godfrey,
2007; Holland, von Davier, Sinharay & Han, 2006; Mao, 2006; Mao, von Davier &
Rupp, 2005; Meng, 2012; Moses & Holland, 2007; Norman Dvorak, 2009; Ricker & von
Davier, 2007; von Davier et al., 2006). When the literature is examined, it is seen that
articles about Kernel equating are very limited in Turkey (e.g. Akin Arikan, 2017; Akin
Arikan & Gelbal, 2018). Therefore, it is thought that this study will contribute to the
other studies which can use KE when the assumptions of IRT equating methods are
not meet.

The main purpose of this study was to compare Kernel equating methods with real
data under NEAT design based on equipercentile and linear methods so as to detect
the most appropriate equating method. For this main purpose, research questions
were as follows:

1) What is the relationship between raw scores and equivalent scores obtained from
different equating methods?

2) How do PRE, DTM, SEE, SEED and RMSD values differ according to equating
methods?

3) Which is the best Kernel equating method to equate TIMSS science subtests
under NEAT design?
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Method
Research Design

In this study, TIMSS 2015 science tests (Booklet number 1 and 14) were equated with
Kernel equating methods and the obtained equating results were compared with each
other. In terms of this, this research was a descriptive study.

Research Sample

During the period when the TIMSS 2015 research was conducted, there were a total
of 1,108,572 students at the 4th grade and another 1,187,893 students at the 8th grade in
Turkey. Out of the population; 6456 of 4th graders and 6079 of 8th graders participated
in the TIMMS application (MEB, 2016). The study sample consisted of 865 eighth-grade
examinees who were given the Booklets 1 and 14 during the TIMSS application in
Turkey.

Research Instrument and Procedures

For data analysis, the data set was used consisting of the pattern of responses given
by the 8th-grade examinees to science literacy items in the TIMSS 2015 Turkey. In this
study, the items in Booklet number 1 and 14 were used among fourteen booklets
included in the TIMMS application. There were 39 items in Booklet number 1, and 38
items in Booklet number 14. The wrong and missing values were coded as 0 and the
partial credit scores and all the correct answers were coded as 1 yielding the final data
for analysis.

Data Analysis

The booklets were equated according to the methods of Kernel CE and Kernel PSE.
The kequate package (Andersson, Branberg & Wiberg, 2013) was used for kernel
equating methods analyses (R Core Team, 2017).

Results

In the first phase of data analysis, descriptive statistics were calculated and the
findings are presented in Table 2.

Table 2

Raw Score Descriptive Statistics of Booklet 1 and Booklet 14
Descriptive Statistics

TEST N Mean Std. Dvt. Variance Skewness Kurtosis
K1 435 18.58 7.58 57.38 0.20 -0.63
Anchor-K1 435 5.84 3.48 12.10 0.44 -0.30
K14 430 12.74 4.65 21.60 -0.15 -0.67

Anchor-K14 430 6.17 3.71 13.78 0.42 -0.73
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Table 2 shows the mean and standard deviation values for both booklets according
to the total tests and anchor tests. Anchor test of booklet 14 mean scores were higher
than the anchor test of Booklet 1 mean scores. Moreover, since the skewness coefficient
of score distribution in Booklet 1, the common test of Booklet 1, and the common test
of Booklet 14 was positive, the distribution seemed to be skewed to the right of what
was normal. In addition, since the skewness coefficient of score distribution of Booklet
14 was negative, it can be said that the distribution was skewed to the left than normal.
It can be suggested that the distributions had kurtosis compared to normal because
the kurtosis coefficients of score distribution of both forms were negative.

The bandwidths values were automatically calculated by kequate package. The
obtained values for KE PSE equipercentile (PSE EQ) method were .6327 for hX and
.6318 for hY; for KE PSE linear (PSE L) method, it was 7611.23 for hX and 7306.05 for
hY. As for KE CE equipercentile (CE EQ) equating, the values are .633 for hX and
.6322 for hY. Finally, 7575.07 for hX and 7342.40 for hY in KE CE linear (CE L) method.
Table 3 displays PRE values for KE PSE and KE CE (equipercentile and linear)
equating methods.

Table 3

The PRE Values for the KE Optimal and KE Linear for Equating X to Y

Post- stratification

Pth Equating (PSE) Chained Equating (CE)
Moment

PREEQ PREL CEEQ CEL

XtoAl AltoYl Xto Al Alto Y1

1 0.000 0.000 -0.010  0.257 0.000 0.000
2 -0.001 0.000 -0.002  -0.443 0.000 0.000
3 -0.007 -0.217 -0.108  -0.144 -8.243 1.633
4 -0.018 -0.646 -0.087  -0.165 -10.372 3.564
5 -0.035 -1.281 0.014 -0.608 -10.577 4516
6 -0.059 -2.112 0.191 -0.751 -7.683 3.822
7 -0.092 -3.126 0.439 -0.801 -2.471 1.328
8 -0.134 -4.309 0.758 -0.820 5.244 -2.795
9 -0.188 -5.645 0.845 -0.879 15.486 -8.221
10 -0.254 -7.117 0.902 -0.970 28.531 -14.573

PRE = Percent relative error, EQ= Equipercentile

Table 3 indicates that the PRE values stated a good match for PSE and CE
equipercentile equating methods but a poorer match for both KE linear equating
methods between the equating function computed at the discrete values of X and the
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target distribution of Y. Both equipercentile and linear equating PRE(p) values for PSE
were smaller than for both CE methods, indicating good matching of the moments of
the distributions. Booklet 1 and Booklet 14 were equated according to Kernel chained
(EQ -L) and Kernel post-stratification (EQ-L) equating methods. Table 4 displays the
results of equating method.

Table 4
Equivalent scores of Booklet 14 corresponding to raw scores of Booklet 1
Booklet 1 Raw PSE EQ PSEL CE EQ CEL
Score
0 -0.16 -0.69 -0.16 -0.58
1 0.69 0.27 0.69 0.36
2 1.55 1.23 1.55 1.31
3 243 2.19 243 2.25
4 3.33 3.15 3.33 3.20
5 4.25 4.11 4.24 4.14
6 518 5.07 5.16 5.09
7 6.11 6.03 6.09 6.03
8 7.04 6.99 7.03 6.98
9 7.98 7.95 7.96 7.92
10 8.93 8.91 8.90 8.87
11 9.87 9.87 9.84 9.81
12 10.82 10.83 10.78 10.76
13 11.77 11.79 11.72 11.70
14 12.72 12.75 12.66 12.65
15 13.67 13.71 13.60 13.60
16 14.62 14.67 14.54 14.54
17 15.58 15.63 1547 1549
18 16.54 16.59 1641 16.43
19 17.50 17.55 17.35 17.38
20 18.46 18.51 18.29 18.32
21 19.42 19.47 19.22 19.27
22 20.38 2043 20.16 20.21
23 21.35 21.39 21.11 21.16
24 22.32 22.35 22.05 22.10
25 23.28 2331 23.01 23.05
26 24.25 24.27 23.97 23.99
27 2522 25.23 24.93 2494
28 26.19 26.19 2591 25.88
29 27.16 27.15 26.89 26.83
30 28.13 28.11 27.87 27.77
31 29.11 29.07 28.86 28.72
32 30.09 30.03 29.86 29.66
33 31.08 30.99 30.87 30.61

Table 4 Continue...
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Booklet 1 Raw PSE EQ PSE L CE EQ CEL
Score

34 32.08 31.95 31.89 31.55
35 33.09 3291 32.93 32.50
36 34.14 33.87 33.99 33.44
37 35.23 34.83 35.11 34.39
38 36.40 35.79 36.31 35.33
39 37.67 36.75 37.62 36.28

Table 4 showed that the raw scores from Booklet 1 got values from 0 to 39, but the
results of PSE EQ equating showed that equivalent scores of Booklet 14 got points
between -0.16 and 37.67, PSE L equating showed the values of -0.16 to 36.75, CE EQ
equating yielded values from -0.16 to 37.62 and CE L equating showed values between
-0.58 and 36.28. All raw scores of Booklet 1 were greater than Booklet 14 equivalent
scores. This implies that Booklet 1 was easier than Booklet 14 throughout the score
scale and there was a linear relationship between the raw scores and equivalent scores.
Figure 1 and Figure 2 show the differences between the equivalent scores obtained
according to the equating methods. Differences KE PSE EQ and KE PSE L and
differences between KE CE EQ and KE CE linear are shown in Figure 1.

1,6

1,2

0,8

0,4

0,0
0 3 6 9 12 15 18 21 24 27 30 33 36 39

04 =@==PSE EQ-PSEL =@=CE EQ-CE L

Figure 1. Differences between KE PSE EQ and KE PSE L and differences between KE CE-EQ
and KE CE L

Figure 1 shows the raw-to-raw equating differences between KE PSE
equipercentile and KE PSE linear and differences between KE CE- equipercentile and
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KE CE linear, respectively. The results indicated that KE PSE equipercentile produced
very similar results to KE PSE linear, except a high range of the score scale. KE CE
equipercentile produced very similar results to KE CE linear, except between the
scores of 36 and 39. The differences between KE PSE equating methods were smaller
than DTM below 38 raw score points and the differences between KE CE equating
methods were smaller than DTM below the raw score point of 36. Differences between
KE PSE EQ and KE CE EQ and between KE PSE linear and KE CE linear are shown in
Figure 2.
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Figure 2. Differences KE PSE EQ and KE CE EQ and differences between KE PSE L and KE
CEL

Figure 2 shows the raw-to-raw equating differences between KE PSE and KE CE
equipercentile methods and differences between KE PSE and KE CE linear methods,
respectively. The results indicated that KE PSE equipercentile method produced very
similar results to KE CE equipercentile and KE PSE linear produced very similar
results to KE CE linear. The differences between all equating methods were smaller
than DTM. Figure 3 shows the values of the SEE obtained for each raw point from
Kernel equipercentile and Kernel linear equating methods. The mean SEE values were
found as .511 for KE PSE equipercentile; .573 for KE PSE linear; .526 for KE CE
equipercentile, and .598 for KE CE linear methods.
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Figure 3. SEE for each equating methods

Figure 3 reveals that the standard error values were close to each other in the
middle of the raw score scale (range of 8-32 points). On the other hand, at extreme
points, Kernel equipercentile equating methods showed lower levels of standard
errors while linear equating methods had higher standard errors. The SEE values for
both equipercentile equating methods were nearly the same and the SEE values for
both linear equating methods were close to each other. When we compared all
equating methods, PSE method has a slightly smaller SEE for the middle of the raw
score scale. SEED values between KE PSE EQ and KE PSE L, and between KE CE EQ
and KE CE L were shown in Figure 4 and Figure 5.
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Figure 4. SEED for equating methods: KE PSE EQ versus KE PSE L
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Figure 5. SEED for equating methods: KE CE EQ versus KE CE L

Figure 4 and 5 plot the differences and the SEED between PSE EQ and PSE linear,
CE EQ and CE linear functions, respectively. Both plots indicated that the line was
above the zero line for all score scale. EQ methods equated higher converted scores
than linear equating methods, that is to say, EQ methods measured new test X as being
harder than linear methods did (i.e., the X form was harder than the Y form). The
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differences were smaller than one DTM, expected at the lower end and the higher end
of the score scale. Moreover, the difference between the equating functions lied within
+2 SEED across the entire score range, in other words, EQ and linear functions were
not significantly different from each other. RMSD coefficient was calculated to
evaluate the random involved in the equating methods. The resulting coefficients are
given in Table 5.

Table 5

The RMSD Values for Equating Methods
Equating methods RMSD
PSE-EQ 2.044
PSE-L 2.043
CE-EQ 2.483
CE-L 2.528

It was seen in Table 4 that the equal RMSD coefficients existed in scores equated
with KE PSE equipercentile and linear equating methods. The smallest RMSD (2.044
and 2.043) coefficients were obtained from scores equated with PSE method, while the
largest RMSD coefficients were obtained through KE CE linear equating method. It
can be inferred that whereas the least random error was yielded by KE PSE method,
the maximum random error was given by chained linear equating method.

Discussion, Conclusion, and Recommendations

In this study, two Booklets (Booklet 1 and 14) used in TIMMS 2015 science test were
equated by using the methods of KE PSE linear, KE PSE equipercentile, KE CE
equipercentile and KE CE linear equating methods, and the resulting PRE, SEE, SEED
and RMSD values were compared. When reviewing PRE values of Kernel PSE
equipercentile and PSE linear, Kernel CE equipercentile and linear; PRE values
demonstrate that equipercentile equating methods exhibit lower values than linear
equating methods. In other words, it better matches the discrete target distribution Y.
Distribution of SEED reveals that the difference between the equating functions lies
within #2 SEED across the entire score range. To put in another way, EQ and linear
functions are not significantly different from each other. When the raw-to-raw
equating differences between equating methods were examined, the results indicated
that KE equipercentile seemed to produce very similar results to KE linear, except the
high range of the score scale, and differences between KE PSE and KE CE equating
methods were smaller than DTM, except the high range of the score scale. Comparison
of the RMSD coefficients based on KE PSE and CE equating methods implies that post-
stratification equating method offers the least random error, whereas chained linear
equating method yields the maximum random error rates.

When Kernel equating methods were compared against mean SEE, linear equating
methods had slightly higher than equipercentile methods. This finding seems
incompliant with the findings of Choi (2009) and Liou, Cheng and Johnson (1997). In
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his study, Choi (2009) compared the variables of sample size, test length, bandwidth,
and presmoothing parameter with Kernel equating and traditional equating methods.
He found out that linear Kernel equating methods yield lower standard errors than
equipercentile methods. Apart from that, Liou, et al. (1997) found out that the Gaussian
Kernel method reduces the standard error with wide bandwidth. While the same
study revealed that selection of the parameter h decreases the standard error values,
our study found out that the parameter h increased slightly the mean standard error.
This difference may be due to the use of simulation data or large sample size in other
studies. It was also found out that the KE linear equating methods yielded higher
standard error rates at extreme points than the average scores. The results seem to be
in conformity with findings of Mao (2006) and Mao, von Davier and Rupp (2006). The
latter explained the higher standard errors at extreme values in Kernel equating
methods with the use of the Gaussian Kernel method for the continuization of the
cumulative score distribution. In the Gaussian Kernel continuization method, the score
scale ranges from + o to - o and this leads to arising of increased mean error rates
from extreme scores. When the RMSD coefficients obtained based on the KE, PSE, and
CE equating methods were compared, the method with the least random error was
found to be the post- stratification equating method, while the method with the most
random errors was the chained linear equating method.

In this study, Booklets 1 and 14 in the TIMMS 2015 science test were equated in the
NEAT design by using Kernel equating methods. A similar study can be carried out
by means of equating methods based on the Item Response Theory and the Classical
Test Theory, and the results can be compared to the results of this study. A similar
study can also be performed for different subtests.
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Kernel Esitleme Yontemlerinin Denk Olmayan Gruplarda Ortak Madde
Test Deseninde Karsilastirilmas:

Atif:

Akin-Arikan, C. (2019). A comparison of kernel equating methods based on neat
design. Eurasian  Journal of Educational Research, 82, 27-44, DOL:
10.14689/ ejer.2019.82.2

Ozet

Problem Durumu: Esitleme benzer igerik ve giigliik diizeyinde gelistirilen test formlar:
arasindaki farkliliklar1 diizenleyerek, bu formlardan elde edilen puanlarin birbiri
yerine kullanilmasmni saglayan istatistiksel bir siire¢ olarak tanimlanabilir (Kolen,
1988). Test esitleme yontemleri yaklasik 100 yildir psikometristlerin dikkatini
cekmekte ve yeni yontemler gelistirilmektedir. Esitleme yontemleri esit ytizdelikli
esitlemeye dayal1 yontemler, dogrusal esitleme yontemleri, MTK gozlenen ve gercek
puan esitleme, van der Linden yerel esitleme, Levine dogrusal olmayan metot ve yeni
bir yaklasim olan Kernel esitlemeyi kapsar (von Davier, 2013). Tek grup, esdeger grup
ve denk olamayan gruplarda ortak madde test deseninde kullanilir (von Davier et al.,
2004). Denk olmayan gruplarda ortak madde deseni (Non-Equivalent groups Anchor
Test-NEAT), test giivenligi nedeniyle test formunun birden daha fazla uygulandig:
durumlarda kullanilir. NEAT deseninde, her iki formda ortak maddeler yer alir ve test
formlar: arasindaki esitleme iliskisi de ortak maddeler tizerinden kurulur (Kolen ve
Brennan, 2014). Kernel esitleme dogrusal ve esit yiizdelikli esitleme yontemlerini
icerir. NEAT deseninde zincirleme estileme (dogrusal ve esit ytizdelikli), son
tabakalama (esit ytizdelikli ve dogrusal), Levine gozlenen puan dogrusal esitleme
yontemleri bulunmaktadir. Yeni bir yaklasim olan Kernel esitleme yontemlerinin
geleneksel esitle yontemleri ve Madde Tepki Kurami estilem yontemleri ile
karsilastirildigr calismalar bulunmakdadir. Bu ¢alismanin amaci ise, Turkiye'nin de
yer aldig1 TIMMS fen datasindaki Kernel esitleme yontemlerine gore esitlenmesidir.
Aragtirmamin  Amact: Bu arastirmanin amaci, TIMMS fen datasindaki 1. Ve 14.
Kitapgciklarinin  Kernel esitleme yontemlerinden zincirleme ve son tabakalama
esitleme yontemlerine gore esitlenerek, en iyi esitleme yonteminin belirlenmesidir.

Aragtirmamn Yontemi: TIMSS 2015 arastirmasinin yapildigi donemde Tiirkiye'de
toplam 1.108.572 4. stuf 6grencisi, 1.187.893 de 8. sinif 6grencisi bulunmaktadir. 6456,
4. smf ogrencisi ve 6079, 8. Smuf o6grencisi TIMMS uygulamasina katilmistir.
Arastirmanin drneklemini ise Tirkiye’deki TIMMS uygulamasina katilan 8 smif
ogrenciler arasindan, bu uygulama esnasinda 1. ve 14. kitapciklar1 alan 865 6grenci
olusturmaktadir. Veri analizi i¢cin TIMMS 2015 uygulanmasina katilan Ttirkiye’deki 8.
siif 6grencilerin fen okuryazarligi maddelerine verdigi cevap ortintiilerinden olusan
veri setinden yararlanulmistir. Bu calismada TIMMS uygulamasinda yer alan 14
kitapciktan 1 ve 14 nolu kitapciklarda yer alan maddeler kullanilmistir. 4 nolu
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kitapcikta 39, 14 nolu kitapcikta 38 madde yer almaktadir. Yanlis ve kayip veriler 0 ve
kismi puanlanan ve dogru cevaplarin hepsi 1 olarak kodlanarak analiz edilecek veri
hazirlanmugtir. Verilerin analizinin birinci agsamasinda, Kernel zincirleme ve Kernel
son tabakalama esit ytizdelikli ve dogrusal esitleme yontemlerine gore kitapgiklar
esitlenmistir. Daha sonra esitleme yontemleri DTM, PRE, SEE, SEED ve RMSD
kriterlerine gore degerlendirilmistir.

Arastirmanmin Bulgulari: Kernel zincirleme esit ytizdelikli, zincirleme dogrusal, son
tabakalama dogrusal ve son tabakalama esit yiizdelikli esitleme y6ntemlerine gore
kitapgiklar estilendigind eilk olarak PRE degerleri elde edilmistir. KE zincirleem esit
ytizdelikli ve son tabakalama esit ytizdelikli esitleme yontemlerine datanin daha iyi
uyum sagladifi elde edilmistir. Esitleme yontemleri karsilastirildiginda, esit
yiizdelikli esitleme yontemlerinin ve dogrusal esitleme yontemlerinin birbiriyle
benzer sonuglar tirettigi ve aralarindaki farkin DTM’den kiiciik oldugu elde edilmistir.
Esitleme yontemlerine gore SEE degerleri karsilastirildiginda, orta puan dlgeginde bu
degerlerin birbirlerine yakin oldugu goriilmektedir. U¢ puanlarda ise Kernel esit
ytizdelikli esitleme yontemleri diisiik, dogrusal esitleme yontemleri ise yiiksek
standart hatalara sahip oldugu elde edilmistir. Esitleme yontemlerine goére SEED
degerleri karsilastirildiginda, esitleme yontemleri arasindaki farkin DTM’den kiigiik
oldugu ve +2 SEED cizgisi arasinda kaldigi bulunmustur. Esitleme yontemlerine
karisan random hatay1 degerlendirebilmek icin RMSD katsayis1 hesaplanmustir. En az
random hata igeren esitleme yontem son tabakalama esitleme yonteminde iken en
fazla random hata igeren ydntemin zincirleme dogrusal esitleme yénteminde oldugu
elde edilmistir.

Aragtirmanin Sonuglar ve Onerileri: Kernel esitleme yontemleri ortalama SEE agisindan
karsilastirildiginda, dogrusal esitleme yontemlerinin esit ytizdelikli yontemlere gore
daha ytiksek ortalama SEE sahip oldugu bulunmustur. Bu bulgu Choi (2009) ve Liou
ve digerlerinin (1997) bulgulariyla tutarli olmadig goriilmektedir. Elde edilen bu
sonu¢ diger calismalarda simiilasyon data veya genis orneklem buyiiklugiintin
kullamilmasindan kaynakli olabilir. Ayrica KE dogrusal esitleme yontemlerinde ug
puanlarda orta puanlara gore daha yiiksek standart hata verdigi bulunmustur. Bu
bulgu literattirdeki = calismalar1  desteklemektedir. =~ RMSD  katsayilar:
karsilastirildiginda en az random hata iceren yontem son tabakalama esitleme yontemi
iken en fazla random hata iceren yontemin zincirleme dogrusal esitleme oldugu
goriilmiistiir.  Elde edilen bu sonuglardan hareketle, gelecek calismalarda farkl
kriterler kullanilarak farkli esitleme yontemleri kullanilabilir ve bu calismanin
sonuglarryla karsilastirilabilir.

Anahtar Sozciikler: esitleme, esit ylizdelikli, dogrusal, SEED, SEE
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Introduction

Efforts to conserve natural resources or local uniqueness have been thought by the
central government. The central government has established an organized system in a
school curriculum that is called the local content curriculum. This is stipulated in the
regulation of the Minister of Education and Culture No. 22 of 2006 in content standards
stating that local content and self-development activities are an integral part of the
curriculum structure at elementary and secondary education levels. This is based on
the facts that the Unitary State of Republic of Indonesia consists of various regions of
diverse geographical conditions, natural resources, and communities with different
historical and cultural backgrounds (Depdiknas, 2006).

The central government has made a policy to accommodate the needs of local
governments in efforts to develop natural resources or uniqueness of the region. The
policy is run through education contained in the curriculum that is packaged in
learning activities. Government policies facilitate regions to develop natural resources
or potential areas into a product that can improve the economy of the society. Local
content becomes an effective means to preserve and develop regional potentials. Local
content curriculum to bridge learners to adopt the potential of the region so that
through the bridge the learner can develop and preserve the environment into
something useful. The introduction of local culture through teaching and classroom
activities can essentially help students to recognize their cultural identity (Prastiwi,
2013). The local content curriculum makes learners able to generate useful creativity
in improving the economy if the learners do not continue to university education.

The importance of the role of local content implemented in schools is undeniable.
Local content is very important in maintaining the local wisdom of a region (Saputra,
2013). Local content can help the government in realizing the local vision to enrich
students with the local cultural knowledge and improve students' ability to socialize
it to other areas (Prastiwi, 2013). Therefore, the activity of local content learning that
runs continuously in a learning system is expected to contribute overall to make the
formation of students' character who love local culture.

Many studies, which were inspired by Gardner's AMTB, were conducted in
maintaining the regional uniqueness and preserving the local culture, local
government from Riau Province developed a local content curriculum by
implementing vocational skills programs. Vocational skills programs are expected to
be a weapon and an effective way to preserve the uniqueness and culture through
educational programs. Vocational programs are the main programs to introduce
regional and cultural characteristics to learners. Learners as a young generation are
expected to maintain uniqueness and develop a regional culture with the existence of
a vocational skills program. Vocational skills programs are expected to contribute
greatly to preserving regional uniqueness and culture. Vocational skills program on
the local content curriculum is expected to be a program that can develop the
uniqueness of the region and culture so that it can improve the economy of students,
schools, and regions.
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The curriculum is a sum of the learning activities and experiences that a student
has under the auspices or direction of the school (Fink, C.R .& Crunkilton, 1999;
Howell, KW. & Nolet, 2000). The curriculum is an educational process undertaken
from determining the process, methods, teaching strategies, means, and infrastructure,
where the educational function is taught (Sorenson, Goldsmith, Mendez& Maxwell,
1979). This curriculum refers to planned learning experiences that the educational
institution intends to provide for its learners (Uys & Gwele, 2005). The curriculum is a
learning experience planned by educational institutions that are provided for learners
(Syomwene, Kitainge & Mwaka, 2013). The curriculum is an important part of the
education system because the curriculum is a framework that expresses goals,
expectations, and means (Suryadi, Ekayanti, & Euis, 2017). The curriculum is total
means through students by school guidance.

Curriculum evaluation is an integral part of curriculum development activities.
The developed curriculum needs to be evaluated to see the achievement of the
objectives of the curriculum. However, curriculum evaluation is not only used to
obtain information about achievement but also as a measure of the value or
effectiveness of any particular activity in education. The curriculum evaluation refers
to the collection of information in which judgment might be made about the worth and
the effectiveness of a particular program (Hussain, Dogar, Azeem & Shakoor, 2011).
Curriculum evaluation refers to the process of studying the merit or worth of some
aspects, or the whole curriculum (Bharvad, 2010). Curriculum evaluation has a very
important role in gaining information about the achievement of the developed
curriculum. Curriculum evaluation is a systematic way of examining all components
of a curriculum whose results are evaluative inferences (Uys & Gwele, 2005).
Curriculum evaluation is an important aspect that can answer fundamental questions
about the achievement of the purpose of developing a curriculum (Akker & Verloop,
1994). From the description of curriculum evaluation, it can be concluded that
evaluators or stakeholders can check the success of the curriculum through basic
questions with reference to the objectives of the developed curriculum. Curriculum
evaluation has an important role in detecting the success of learning because the
problems of learning results that are not achieved are often addressed in the
curriculum. Curriculum evaluation has an important role in identifying issues
occurring in the curriculum and ensuring the quality of schools and influencing the
success of the curriculum (Yeung, 2010). Curriculum evaluation is a phase of selecting
information, obtaining, analyzing, transferring, using and making decisions to
improve the quality of the curriculum (Hakan & Seval, 2011).

The National Research Council (2004) states that three framework components
must be determined to evaluate the curriculum; (1) program materials and principles
in curriculum design, (2) quality of curriculum implementation, (3) curriculum impact
on student achievement. These three components can show how effectively the
curriculum has been developed. The evaluation of the curriculum is to analyze the
process and impact of activities running in the school curriculum (Figueiredo, Leite &
Fernandes, 2016). Through curriculum evaluation, the understanding, practice of
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teaching, learning and assessment can be improved (Leathwoodé& Phillips, 2000). This
shows that the curriculum is the basis of the success of teaching and learning in class.

An understanding of the problem in learning can be developed by investigating or
evaluating the curriculum being applied (Haghparast, Sedghizadeh, Shuler, Ferati &
Christersson, 2007). Significant attention to improving the curriculum is something
that must be given at the level of state, nation and region. Concrete steps should be
taken by evaluating the curriculum. Interest in evaluating the curriculum should grow
as a major effort to improve the curriculum. curriculum evaluation provides
illustrations of problems experienced in learning activities, then schools can create a
formula or problem-based model to solve the problem (Harlacher, Sakelaris &
Kattelman, 2014). Schools can explicitly explore approaches that can be used to
improve the applied curriculum (Adin-Surkis, 2016). Curriculum evaluation is an
important point to show how far students have achieved the competence of the
learning process (Merritt, Blake, McIntyre & Packer, 2012). Based on this it can be
concluded that the good or bad standard of a curriculum can be seen by evaluation.
The gaps in curriculum implementation can be seen clearly by conducting curriculum
evaluation.

Vocational skills programs are the impacts of local content curriculum
implementation developed by the local government. Vocational skills programs
become an effective means of improving the economy. Vocational skills programs
applied through the education system can improve the economy of society (Akshay et
al., 2013). Vocational skills programs that are still in continuous training can improve
the economic productivity of a region (Powell, Bernhard & Graf, 2012). Vocational
skills program in the application can improve communication skill, interpersonal
skills, group work, and problem-solving skills of the students (Hassall, Joyce,
Montario, & Anes, 2005; Montano, Donoso, Hassall & Joyce, 2001). Vocational skills
programs taught sustainably throughout education can develop the ability to plan,
encourage sustainable work practices and develop strategies in the workforce (Brown,
2013)

Based on the definition of experts it can be concluded that the evaluation of
vocational skills programs on the local curriculum is an important thing to do. The
success of the curriculum can be observed through curriculum evaluation. The
curriculum evaluation will examine in detail the factors that may affect the success of
students” vocational skills in the local curriculum. Evaluation of a vocational skills
program in the local content curriculum can provide a comprehensive picture of
government-developed curriculum achievement. Vocational skills programs in the
local content curriculum should be thoroughly evaluated. This is because the
vocational skills programs in the local content curriculum are developed based on the
objectives, background, policy and needs analysis equipped with infrastructure and
supporting elements to achieve the objectives. The components underlying the
vocational skills in the local curriculum need to be evaluated so that known
weaknesses could be corrected.
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Method
Research Design

Evaluation model for evaluating the implementation of vocational skills programs
in the local content curriculum in Indonesia: Impact The education system in Indonesia
uses a research and development model from Borg and Gall (1983) consisting of 10
steps simplified into three steps: (1) initial investigation phase, (2) design phase, and
(3) trials phase. The initial investigation was conducted with a qualitative research
approach that is phenomenology. Data were collected (FGD) with 16 Participants
consisting of 8 vice-principals and 8 vocational skills programs teachers. The purpose
of FGD was to find problems about the implementation of vocational skills programs
on the local content curriculum and to find the constructs used to develop the
instrument. From of the FGD four constructs have obtained that need to be evaluated
in terms of the implementation of vocational skills programs on the local content
curriculum namely, learning facilities, teacher preparation, learning implementation,
and assessment. The design phase was conducted by developing a questionnaire and
an interview guide. The small-scale trial aims to see the validity of the contents
empirically to the items of the questionnaire that has been developed. The large-scale
trial aims to see the validity and reliability of the construct of the questionnaire that
has been developed

Research Sample

The sample used in this research is the vice principal, vocational skill program
teachers, and senior high school students applying a vocational skills program on the
local content curriculum. The initial investigative phase involved 8 vice-principals and
8 vocational skills programs, teachers. The small-scale trial phase involved 180 senior
high school students in Riau Province. The large-scale trial phase involving 300 senior
high school students. The sampling technique used is purposive sampling because it
can select the samples correctly according to the criteria and the number of samples to
be used for the research (Egmir, Erdem & Kogyigit, 2017).

Research Instruments and Procedures

The instrument used in this study is a questionnaire and an interview guide. The
questionnaire and interview guide that has been developed is then validated by
experts and practitioners. The questionnaire developed amounted to 24 items
consisting of 6 items of Learning facilities, 5 items of teacher preparation, 7 items of
curriculum implementation, 6 items of assessment. The interview guide developed
amounted to 12 questions. The development of the instrument was conducted through
the results of the initial investigation.

Data Analysis

There were three phases of data analysis performed in this research. Data analysis
of the initial investigation phase, data analysis of small-scale trial data and data
analysis of the large-scale trial. Data analysis at the initial investigative phase used the
method proposed by Miles & Huberman (1994): data reduction, data display, and
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conclusion. Data analysis at the small-scale trial phase was held using exploratory
factor analysis to see the validity of content empirically. The data analysis of the large-
scale trial phase also used confirmatory factor analysis to see the validity of the
constructs.

Results
Design Phase

The design phase was conducted by developing a questionnaire and an interview
guide. Questionnaire and interview guide were assessed by experts and practitioners.
The expert and practitioners’ assessment can be seen at the readability test as follows:

Readability Test

The readability test aimed to obtain an assessment or validation from the
evaluation experts, measurement experts, vice principals, vocational skill programs
teachers about the quality of the instrument, evaluation guide, evaluation procedure
and effectiveness of the developed model. The readability test was done by 2
evaluation experts, 2 measurement experts, 4 vice principals, and 4 vocational skills
programs teachers. The results of the readability test were analyzed using descriptive
analysis and comparing with the criteria of product validity proposed by Sultan, et al.
(2017). The product validation criteria table can be seen in Table 1.

Table 1

Criteria for Product Validity
Average Score Category
3.26-4.00 Very feasible
2.51-3.25 Feasible
1.76-2.50 Feasible enough
1.00-1.75 Not feasible

Readability Test of the Questionnaire

The Readability test of the Questionnaire was performed to see how far the
instruments are feasible to be used to evaluate vocational skills programs on the local
content curriculum. There are seven aspects that are assessed in the instrument of
questionnaire that is, 1) clarity of instructions to use the Instruments, 2)
communicative language use, 3) the choice of words, 4) the structure of sentences, 5)
multi-interpretation, 6) evaluation of local content curriculum at high schools in Riau
Province, and 7) usability of the instruments. The result of an expert and practitioner
assessment can be seen in Table 2.
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Table 2
Readability Test of Questionnaire
Standard
Aspects assessed Min = Max Mean  jayiation Category

Aspect 1 3.00 400 3.750 0.452 Very feasible
Aspect 2 3.00 400 3.667 0.492 Very feasible
Aspect 3 200 400 3.333 0.651 Very feasible
Aspect 4 3.00 400 3417 0.515 Very feasible
Aspect 5 3.00 4.00  3.500 0.522 Very feasible
Aspect 6 3.00 4.00  3.667 0.492 Very feasible
Aspect 7 3.00 400 3.750 0.452 Very feasible

Based on Table 2 it can be concluded that according to experts and practitioners
the developed instruments can be used to evaluate vocational skills programs on the
local content curriculum of the senior high school in Riau Province because the lowest
average score was 3.33 with a very feasible category.

Readability Test of the Interview Guidance

The readability test on interview guides was done to see how far the instruments
of interview guidance can be used by education offices, principals, and teachers. The
Readability test was also assessed by experts and practitioners. There are seven aspects
that are assessed in the instrument of the interview guidance that are, 1) clarity of
instructions to use the instruments, 2) communicative language, 3) the choice of words,
4) the structure of sentences, 5) multi-interpretation, 6) evaluation of the local content
curriculum at high schools in Riau Province, and 7) usability of the instruments. The
results of the expert and practitioner assessment can be seen in Table 3.

Table 3
Readability Test of Interview Guidance
. Standard
Aspects assessed Min Max  Mean deviation Category

Aspect 1 3.00  4.00 3.58 0.51 Very feasible
Aspect 2 2.00 4.00 3.25 0.75 Feasible
Aspect 3 3.00  4.00 3.58 0.51 Very feasible
Aspect 4 2.00  4.00 3.33 0.65 Very feasible
Aspect 5 2.00  4.00 3.50 0.67 Very feasible
Aspect 6 2.00 4.00 3.50 0.67 Very feasible

Aspect 7 2.00 4.00 2.92 0.79 Feasible
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Based on Table 3 it can be concluded that according to experts and practitioners
the developed instruments in the form of interview guidance can be used to evaluate
vocational skills programs on the local content curriculum of the senior high schools
in Riau Province, because the lowest average score was 2.92 with feasible category.

Readability Test of the Evaluation Guide

Assessment of evaluation guidance helped to see how far the developed evaluation
guide can be comprehended and used to evaluate vocational skills programs on the
local content curriculum. There are several important points to consider in terms of
evaluation guide that are, 1) evaluation model of vocational skill program can be used
to diagnose weakness or deficiency in vocational skills program, 2) user of this model
is principal, vice-principal, and teacher, 3) model evaluation will evaluate important
components in vocational program, 4) this model is used after school exams, 5)
Instrument in this evaluation model uses likert scale and interview guide, 6) Students
are required to fill in their names and class in available column, 7) student are asked
to read the instructions in the instrument carefully, and 8) the time provided to answer
the statement is one hour. The assessment was done by experts and practitioners.
There are nine aspects assessed on the evaluation guide namely; 1) the instructions in
the evaluation guide, 2) the steps in the evaluation, 3) how to use the evaluation model,
4) clarity of time to carry out an evaluation, 5) communicative language use, 6) the
structure of sentences, 7) the choice of words, 8) multi-interpretation, and 9) ease of
the evaluation guide. The results of the assessment can be seen in Table 4.

Table 4
Results of Assessment of Expert &Practitioners
. Standard
Aspects assessed Min Max Mean deviation Category
200 4.00 Very

Aspect 1 3.333 0.778 feasible
Aspect 2 200 4.00 2.833 0.835 Feasible
Aspect 3 200 4.00 3.083 0.793 Feasible
Aspect 4 200 400 2917 0.669 Feasible
Aspect 5 200 4.00 3,000 0.603 Feasible
Aspect 6 200 400 3.083 0.900 Feasible
Aspect 7 2.00 400 3000 0953 Feasible
Aspect 8 200 400 3.250 0.754 Feasible
Aspect 9 200 4.00 3.250 0.754 Feasible

Based on the assessment of experts and practitioners it can be concluded that the
evaluation guide is feasible to be used to evaluate vocational skill programs on the
local content curriculum at high schools in Riau Province because all the aspects in the
guide were in feasible and very feasible category.
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The Readability Test of the Evaluation Procedure

Assessment of the evaluation procedure revealed how far the developed procedure
can be carried out practically without any difficulties. There are five procedures that
must be performed by user evaluation that are, 1) Evaluation is done after 1st semester,
2) Vocational skills program teachers provide tests to see the competence of the
students with the instrument that has been designed by the teacher 3) the score of the
test results are calculated and compared with the predetermined success criteria, 4)
the teacher reports the results of the vocational skills program test subjects to the
students, 5) the teacher collects students outside the lesson hours and provides the
evaluation instrument of the vocational program to evaluate the overall vocational
skills program which has been running for one semester. Assessment of evaluation
procedures is done by experts and practitioners. There are seven aspects assessed on
evaluation procedure, namely; 1) clarity of evaluation procedures, 2) Effective
sentence use, 3) correct use of spelling and punctuation, 4) practicality of the
evaluation procedure (easy to follow), 5) Efficiency in terms of time, 6) efficiency in
terms of cost, and 7) efficiency in terms of energy. The results of the assessment of
experts and practitioners can be seen in Table 5.

Table 5
The Results of the Assessment of Experts and Practitioners
. Standard
Aspects assessed Min Max Mean deviation Category
Very
Aspect 1 2.00 4.00 3.417 0.669 feasible
Very
Aspect 2 2.00 4.00 3.500 0.798 feasible
Aspect 3 2.00 4.00 2.667 0.778 Feasible
Aspect 4 2.00 4.00 3.000 0.953 Feasible
Aspect 5 2.00 4.00 2.750 0.866 Feasible
Aspect 6 2.00 4.00 2917 0.669 Feasible
Aspect 7 2.00 4.00 3.083 0.900 Feasible

Based on the assessment of experts and practitioners it can be concluded that the
developed evaluation procedure was feasible to be used to evaluate vocational skills
program on the local content curriculum because all aspects were considered to be in
the feasible and very feasible category.

Assessment of the Effectiveness of the Developed Model

Testing the effectiveness of the model helped to see whether the developed model
could be implemented easily and effectively to evaluate vocational skill programs on
the local content curriculum. The test of the effectiveness of the model was held by
experts and practitioners. There are six aspects assessed on the effectiveness of the
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developed model, namely; 1) comprehensiveness of the developed model, 2) the
accuracy of the model to evaluate local content curriculum, 3) The accuracy of the
instrument type, 4) guidance in the implementation of the locals, 5) Ease of use of the
instrument, and 6) the evaluation report. The effectiveness test results can be seen in
Table 6.

Table 6
The Results of Effectiveness Test

Aspects assessed Min Max  Mean 321?:22?1 Category
Aspect 1 2.00 4.00 3.417 0.669 Very Good
Aspect 2 2.00 4.00 3.083 0.669 Good
Aspect 3 2.00 4.00 2917 0.793 Good
Aspect 4 2.00 4.00 2.667 0.778 Good
Aspect 5 2.00 4.00 2.583 0.669 Good
Aspect 6 2.00 4.00 3.000 0.739 Good

Based on the results of effectiveness test assessed by experts and practitioners, it
can be concluded that evaluation model developed was effective and easy to use to
evaluate vocational skills programs on the local content curriculum. All aspects were
considered by experts and practitioners in the good and very good category.

Trial Phases
Small-Scale Trial

The small-scale trial was analyzed using exploratory factor analysis with varimax
rotation method. The analysis results obtained by Kaiser-Meyer-Olkin Measure of
Sampling Adequacy (KMO) was 0.907 (KMO> 0.5) and Bartlett's Test of Sphericity was
0.00 (a <0.05). The value indicates that the sample used was feasible to analyze using
factor analysis. Furthermore, we can see that the loading factor was obtained by
varimax rotation method. The result of exploratory factor analysis with varimax
rotation method obtained four factors. The result of the analysis can be seen in Table
7.
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Table 7
The Results of Exploratory Factor Analysis With Varimax Rotation Method

Component
Factor 1 Factor 2 Factor3  Factor 4

Item

Learning Facilities 1 0.850
Learning Facilities 2 0.786
Learning Facilities 3 0.683
Learning Facilities 4 0.775
Learning Facilities 5 0.622
Learning Facilities 6 0.773
Teacher Preparation 1 0.918

Teacher Preparation 2 0.870

Teacher Preparation 3 0.844

Teacher Preparation 4 0.837

Teacher Preparation 5 0.908
Curriculum Implementation 1 0.880

Curriculum Implementation 2 0.872

Curriculum implementation 3 0.866

curriculum Implementation 4 0.782

curriculum Implementation 5 0.849

curriculum Implementation 6 0.790

curriculum Implementation 7 0.860

Assessment 1 0.911

Assessment 2 0.844

Assessment 3 0.855

Assessment 4 0.739

Assessment 5 0.831

Assessment 6 0.847

Total of Eigen Values 10.303 3.418 3.040 1.811
Percentage of variance explained 42.930 14.241 12.666 7.548
KMO .907
Bartlett’s test of sphericity* 4179.312
df 276
sig 0.000

a. Rotation converged in 5 iterations.
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Based on Table 6, it can be concluded that 24 items that have been rotated by the
varimax rotation formed into 4 factors. The first factor was the implementation of the
curriculum, the second factor was the assessment, the third factor was the preparation
of teachers, and the fourth factor was learning facilities. The four factors formed had a
loading factor value of more than 0.5, so it can be concluded that the items that have
been developed were valid and fit to be used to evaluate vocational skills programs
on the local content curriculum. (Hair Jr, William, Babin& Anderson, 2014).

Reliability of Instrument

Reliability was tested using Cronbach's Alpha. This result indicated that the
instrument was reliable because it has a value of Cronbach's Alfa 0.940. The result can
be seen in Table 8.

Table 8
Reliability Statistics
Cronbach's Alpha N of Items
0.940 24

Large-Scale Trial

The large-scale trial was utilized to find the validity and reliability of constructs
obtained by the evaluation component that became the basis to evaluate the vocational
skill programs on the local content curriculum. This construct should be empirically
tested and analyzed using statistical confirmatory factor analysis. The purpose of this
analysis was to determine the validity and reliability of constructs obtained by initial
investigations with qualitative research approaches. The results of the analysis can be
seen in Table 8.

Table 9
Validity and Reliability of Construct
Factor Indicator A Error CR
Factor 1 Curriculum
Implementation 0.856 0.267
Factor 2 Assessment 0.793 0.371 0,884
Factor 3 Teacher Preparation 0.830 0.311
Factor 4 Learning Facilities 0.756 0.428

The results of confirmatory factor analysis showed that four factors had a factor
load value of more than 0.5, so it can be concluded that four factors had validity and
reliability of the constructs in good categories. The results of confirmatory factor
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analysis showed that the four-factor met the goodness of fit statistics because they had
Chi-Square value <2df, P-value> 0.05, and RMSEA <0.08, GFI> 0.9 and AGFI> 0.9. In
other words, the model developed in accordance with the data that has been obtained
in the field.

Discussion, Conclusion, and Recommendations

The readability test shows that the developed instruments in the form of
questionnaires and interview guides are in a category worthy of use to evaluate
vocational skills programs in local content curricula. All the aspects used to assess the
instruments are in a decent and highly feasible category. The readability test of the
instruments is an important part to consider in developing the model because the
instruments will be used by education offices, principals, and teachers who have never
used the instruments before to evaluate vocational programs. Education offices,
principals, and teachers who have understood the contents of developed instruments
can provide explanations to students as subject and object evaluation models when
they implement evaluation models. Instruments have validated by experts can give
good data or information about the effectiveness of local content curriculum (Andrian,
Kartowagiran, & Hadji, 2018). The evaluation guide is a guide to the education office,
principals, and teachers as users of the evaluation model that has been developed. The
guide for evaluating vocational skills programs in the local curriculum should be
thoroughly understood by the users of the vocational skills program evaluation model.
The evaluation guide can provide an ease to the users in implementing the evaluation
model directly in the field. High understanding of the evaluation guide on the
program evaluation model can avoid errors in the process of data collection.

Evaluation procedures are the steps that the user of the vocational skills program
evaluation model should follow. The steps in the evaluation need to be done carefully
so that the users of the evaluation model of the vocational skill program are not
confused in the implementation of the evaluation model that has been developed. The
users must read the procedure in order not to make mistakes in implementing the
evaluation model of vocational skill program. Procedures can be a compass for
education offices, principals and teachers and evaluation agencies in evaluating
vocational programs. Assessment of model effectiveness is an important part of
developing an evaluation model of vocational skills programs in the local content
curriculum. An effective evaluation model will make it easier for users to evaluate
vocational skills programs in terms of fund use, time use and physical capacity
utilization, as good evaluation models do not incriminate users to evaluate vocational
programs. An effective evaluation model can make it easier for users to get data in the
field and process the data into a conclusion that can improve vocational skill program
that runs in Riau Province.

Based on the research results, it can be concluded that the evaluation model for
evaluating vocational skill programs on local content curriculum that has been
developed is supported by a valid and reliable instrument. These results suggest that
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evaluation models can help improve the implementation of vocational skills programs
in the local content curriculum. Accurate information obtained from valid and reliable
instruments can give you an idea of what needs to be fixed. Ungar & Santos (2003)
state that the instruments having content and construct validity can acquire valuable
information. Valid and reliable instruments are important for evaluating educational
programs including the curriculum. Loiacono, Watson & Goodhue (2007) state that
instruments that have the power of validity can acquire deep and wide information.
Information about the strengths and weaknesses of educational programs can be
detected. Validity and reliability are required in instrument development. Valid and
reliable instruments can accurately represent the results of research (Burton &
Mazerolle, 2011). Valid and reliable instruments can describe the quality of a
measurement (Bayraktar, Tatoglu & Zaim, 2008). Trials need to be taken seriously, in
order to obtain accurate data.

Conclusion

The evaluation model developed consists of; evaluation instrument, evaluation
procedure, evaluation guide, and evaluation effectiveness model sheet. The results of
the assessment indicated that the instrument, evaluation guide, and evaluation
procedure were feasible to be used to evaluate vocational skills programs on the local
content curriculum. According to experts and practitioners, the evaluation model is
very effectively used for evaluating vocational skills programs on the local content
curriculum. The results of the small-scale trial obtained a value of the loading factor
greater than 0.5 or valid, and Cronbach's Alpha value was greater than 0.7 or reliable.
The construct instruments that have been developed have validity, reliability, and
model fit that can be accepted. All developed factors have a loading factor value
greater than 0.5 and a reliability of construct coefficient above 0.7. Value of Chi-Square
<2 df, P-Value value greater than 0.5, RSMEA value <0.08, GFI value greater than 0.9.
and the AGFI value is greater than 0.9.

Recommendations

Evaluation of vocational skills programs on local content curriculum should be
carried out continuously or periodically so that weaknesses and deficiencies can be
detected immediately. Local governments, principals, and teachers should collaborate
in implementing an evaluation model so that the goal of preserving regional
uniqueness and local culture through vocational skills learning can be achieved
maximally.
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Introduction

Current technology has developed at such remarkable speeds that access to
information has been made profoundly easy, and this has forced educational systems
to adjust themselves to fit the current age. Educational systems change in line with this
and develop appropriate strategies conforming to prevailing pedagogical methods
and techniques while also seeking to cultivate in students the type of human strengths
needed in the current age. Consequently, education systems play a critical role within
the greater education process in raising qualified individuals equipped with the
knowledge and skills necessary to succeed in life.

One of the fundamental objectives of the educational process is, undoubtedly, to
instill a set of desired behaviors in students and to have them act intentionally. In
addition to this objective, education also seeks to determine deficiencies in students’
learning, to correct any mistakes in their knowledge, and to provide effective feedback
to students. Accordingly, students have at their disposal practical information to
support their learning like what goals and proficiencies they have completed or
acquired, and what skills they still need to attain. It is important that students' goals
and learning outcomes are met in order to carry out the education process in a
qualified way. Undoubtedly, one of the important components in this process is
evaluation. The quality of the education system, its functioning and whether the
process is proceeding effectively can only be determined by evaluation. Although
evaluation is carried out at the end of the process and is seen as independent of
teaching, it provides information on many variables such as how students prepare for
lessons, what they experience with the learning process and how they prepare for the
exam. Evaluations are used by educational systems not only to determine students’
vocational or creative inclinations but also to increase teaching quality (Turgut &
Baykul, 2010). Evaluations are needed for a variety of purposes in education systems,
including diagnostic, formative and summative types.

Diagnostic evaluations are conducted to determine whether potential students
have the necessary behaviors and/or cognitive skills required to attend a program,
course, or activity (Tekin, 2005). This type of evaluation seeks to measure students’
pedagogical characteristics as opposed to psychological ones (Ozcelik, 2010).
Formative-type evaluations are conducted after every unit or topic to determine
students” deficiencies and to provide feedback related to these deficiencies.
Consequently, formative-type evaluations are considered a part of the greater
instruction process. Instead of gauging students” academic performance, this type of
evaluation is given during the course of the instruction process to determine what
aspects of a unit or topic students could improve upon and what their gaps in
knowledge are. Summative evaluations are yet another type of evaluation that
encompasses more than one proficiency and are given either during or after the
instruction process. This type of evaluation seeks to assign a grade to students, to
determine whether they have a sufficient foundation to continue to the subsequent
step in their course or program, and serve as a predictor of future performance (Tekin,
2005). Accordingly, the degree to which students have attained the goals and
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proficiencies expected of them and how prepared they are to proceed to the
subsequent stage in their education may be measured.

Evaluations should not be considered independent from or as a tool administered
solely at the end of instruction. Evaluations present information on different variables
like how prepared students are for tests, what difficulties they encountered during
instruction, and how well they have studied their lessons (Birenbaum, 1997; Struyven,
Dochy & Janssens, 2005). According to Biggs (2003), evaluations make significant
contributions to students’ learning progress. For this reason, a quality evaluation
method should not only constitute an integral part of students” learning processes but
also guide students on how to make the most of their learning during this process
(Gulbahar & Buyukozturk, 2008).

Evaluation preferences are defined as scoring procedures used to measure
students’ academic performance (Birenbaum, 1994). Both traditional and
supplementary evaluations are frequently used while performing in-class evaluations
to measure students’ academic performance. Traditional evaluation approaches
generally measure academic performance outside the normal flow of instruction, are
based on output, and frequently use such items as multiple-choice, short-answer, true-
false, matching, and fill-in-the-blank type items. Seeking primarily to measure the
level of students’ cognitive abilities to recall and conceptualize, this type of evaluation
is preferred by teachers who adopt a constructive approach. In fact, most teachers
consider themselves proficient in this type of evaluation approach (Gelbal &
Kelecioglu, 2007). Supplementary evaluation approaches like performance-based
tasks, portfolios, and rubrics seek to measure students” higher-level cognitive abilities
(e.g., critical thinking, researching, creativity) are used to assess educational goals
(Kutlu, Dogan & Karakaya, 2008). One of the most important differences between
supplementary and traditional evaluation approaches is that the former allows one to
assess educational goals in addition to measuring individual differences and multiple
intelligence areas.

The evaluation method that students prefer to during instruction may influence
their academic performance (Biggs, 2003). The literature contains several studies
(Biggs, 2003; Birenbaum, 2003; Ekinci, 2009; Struyven et al., 2005) discussing how
students’ preferences regarding instructional and evaluation methods impact their
academic performance, their perceptions related to learning, and how they participate
in learning processes and then, how all of these work together to impact students’
evaluation preferences. Previous studies have found that there are significant
differences in students’ academic performance and preferred type of evaluations
based on their learning approaches (Mayya, Rao & Ramnarayan, 2004; McManus,
Richards & Winder, 1999; Sambell et al., 1997; Scouller, 2000). Just as students have
different intelligence areas, they also have different learning approaches. While some
students are familiar with practice-based learning methods, others may prefer
teaching methods based entirely on direct instruction. Students’ learning habits may
cause them to adopt specific test preparation habits, which, in turn, may cause them
to prefer specific evaluation types over others. A review of the literature, however,
reveals that the majority of studies focus more on statistical significance and
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relationship with regard to students” evaluation preferences and that there are only a
few studies (Altun & Gelbal, 2014; Birgin & Giirbtiz, 2008; Gelbal & Kelecioglu, 2007;
Gijbels & Dochy, 2006; Isnac, 2018; Struyven, Dochy & Janssens, 2005; Struyven,
Dochy & Janssens, 2005; Sahin, Ozturk Boztunc & Teker Tasdelen, 2015) seeking to
identify what type of evaluations students like to take or which types they prefer over
others. Of these studies, only in Isnac (2018) and Sahin, Ozturk Boztunc and Teker
Tasdelen (2015) are scaling methods used to assess students” evaluation preferences.
In their study, Sahin, Ozturk Boztunc and Teker Tasdelen (2015) found that pre-service
teachers preferred true-false tests the most and performance-based tasks the least.
Isnac (2018) conducted a study with middle school students in which she scaled
students” evaluation preferences according to their learning approaches. Since in
scaling approaches, psychological and emotional characteristics can be scaled and a
shared point regarding individuals’ preferences can be reached (Anil & Guler, 2006;
Kan, 2008; Ozkan Ozer & Guvendir Acar, 2011), one method to determine which type
of evaluation students prefer is to scale their preferences after having asked them
directly. An examination of the literature reveals that only a single study exists
investigating university students’ evaluation preferences using rank-order judgment
scaling. Accordingly, the current study sought to identify which types of evaluations
university students preferred, to scale their preferences according to rank-order
judgments, and to determine scale values for their preferences. To accomplish this
objective, responses to the following questions were solicited:

1. What evaluation methods do university students prefer to measure their
academic performance?

2. Using rank-order scaling, what are the item scale values for university
students’ evaluation preferences?

Method
Research Design

The survey model used in this study aims to describe a situation that has existed
or still exists (Cresswell, 2003; Karasar, 2014). Accordingly, the current study follows
a survey model since university students” evaluation preferences were sought.

Research Sample

The study group was described in this research. The study was conducted with a
total of 376 students enrolled in the faculty of education in two different universities
in Turkey (i.e, Canakkale Onsekiz Mart University and Trakya University).
Approximately 31% (n=116) of the students participating in the study were male and
69% (n=260) were female. Table 1 presents student distributions by university and
department.



Durmus OZBASI 67
Eurasian Journal of Educational Research 82 (2019) 63-80

Table 1
Student Distribution by Department

Department f %
German Language Education 11 29
Computer and Instructional Technologies 38 10.1
English Language Education 64 17.0
Japanese Language Education 24 6.4
Psychological Counseling and Guidance 136 36.2
Art Education 16 43
Social Sciences Education 35 9.3
Turkish Language Education 52 13.8
Total 376 100.0

Of the participating students, 2.9% were enrolled in the German Language
Education Department, 10.1% in the Computer and Instructional Technologies
Department, 17% in the English Language Education Department, 36.2% in the
Psychological Counseling and Guidance Department, 4.3% in the Art Education
Department, 9.3% in the Social Sciences Education Department, and 13.8% in the
Turkish Language Education Department. Table 2 presents student distributions by
grade level.

Table 2
Student Distribution by Grade

Grade level f %
1.00 56 14.9
2.00 109 29.0
3.00 203 54.0
4.00 8 2.1
Total 376 100.0

As seen in Table 2, 14.9% of the participating students were in their first year, 29%
in their second year, 54% in their third year and 2.1% in their fourth year of
undergraduate education.

Research Instruments and Procedures

The data collection tool was developed by the researcher for this study. During the
development of the data collection tool, the researcher performed a review of the
literature and determined potential tools that may be used to assess students’
academic performance. A semi-structured interview form was also used to solicit
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responses regarding students’ evaluation preferences. A total of 80 students enrolled
in different grade levels within the faculty of education completed this interview form
in which they were asked to rank their evaluation preferences in writing. After
examining students’ responses to the interview form, similar responses were
aggregated to form a total of 16 items. The items were subsequently presented to three
measurement and evaluation experts whose opinions were used to construct a 13-item
tool measuring students’ evaluation preferences. The 13 items included in the
measurement tool were: (i) preparing individual presentations, (ii) taking frequent
quizzes, (iii) doing a project as homework instead of a test, (iv) taking an open-book
and notes test (no time limit), (v) answering open-ended questions (closed book and
notes, with time limit), (vi) doing group homework instead of a test, (vii) taking an
oral exam, (viii) doing individual homework, (ix) answering short-answer and open-
ended questions, (x) taking a multiple-choice test, (xi) taking a test including different
types of questions simultaneously (e.g., multiple-choice, short-answer, true-false,
matching), (xii) doing individual homework, and (xiii) taking an open-book and notes
test (with time limit). The researcher implemented the measurement tool with the
students, which took approximately 5 minutes. The participants were provided with
all necessary explanations regarding the measurement tool and how to complete it
prior to its administration.

Data Analysis

Rank-order judgments based on Thurstone’s (1927) law of comparative judgment
(Turgut & Baykul, 1992) were used to analyze the data collected for the study. The
rank-order judgment scaling method is itself based on one of two fundamental scaling
approaches (i.e., the judgment and reaction). In the judgment approach, stimuli are
scaled according to observers’ judgments in a predetermined dimension. This
approach seeks to define the degree of stimulation of K number of stimuli for each of
the N number of observers. In this approach, the observer’s duty is to rank each
stimulus in the scaling dimension in reference to the other stimuli. Accordingly, the
average of observer judgments for any stimulus constitutes its scale value. The reaction
approach, however, determines individuals’ reactions by executing K number of
stimuli to a group composed of N number of individuals. In this approach, the
individuals reacting are not objective experts. They only determine the position of the
stimulus examined in reference to the other stimuli on the same scale (Anil & Guler,
2006; Guilford, 1954; Tezbasaran, 2004; Torgerson, 1958). In the this study, rank-order
judgment scaling based on the judgmental decisions approach was used.

Since ranking is based on the size difference between stimuli, it resembles a pair-
wise comparative approach. Moreover, since participants experience fewer
contradictions in rank-order judgment scaling, the results are potentially more
consistent (Guilford, 1954; Turgut & Baykul, 1992). All stimuli are given to observers
in rank-order judgment scaling. Observers rank stimuli by assigning each stimulus a
rank number. The basic premise in this scaling approach is that each stimulus is given
a rank number. This way, the entire stimuli group is transformed into a uniform
standard to which each individual stimulus is compared. Scale values are attained by
comparing the ratio attained from the rank-order judgments assigned to stimuli with
the uniform standard. Subsequently, the pair-wise comparison is analyzed as in the
fifth equation of Thurstone’s (1927) law of comparative judgment theory (Anil & Inal,
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2018; Guilford, 1954). In this study, a rank-order frequencies matrix was constructed
showing how many times and in which order students placed each of their preferred
type of evaluation. A ratios matrix was constructed using the rank-order judgments
that students assigned to their evaluation preferences. The unit normal deviation
matrix was constructed by calculating the z-values corresponding to the ratio’s matrix
elements. The total of each column’s values was written at the bottom row of the unit
normal deviation matrix. Scale values were then attained by calculating the average of
each z-value appearing in this row for each separate column.

Results

This section presents students’ rankings for evaluation preferences in regard to
scaling procedure steps and explanations. In order to answer the first secondary
objective of this study, a rank-order frequencies matrix was obtained using the
rankings of 376 students’ preferences regarding 13 stimuli.

Table 3
Frequencies Matrix

Rank-Order Frequencies Matrix for Stimuli
r A B C D E F G H I J K L M Total
17 55 9 55 28 28 82 3 5 5 56 7 26 376
16 58 14 30 41 16 62 11 20 11 32 19 46 376
19 35 15 29 51 25 47 14 30 19 41 15 36 376
22 41 30 19 51 26 27 24 28 16 33 26 33 376

© ©® 9 o U ks W N Rk A
S O =Y
(S = T

9 22 30 15 27 39 29 42 28 34 15 32 27 36 376
8 30 27 27 26 34 24 32 31 35 23 27 33 27 376
7 22 17 35 19 26 28 25 34 43 37 33 28 29 376
6 38 23 36 26 27 38 10 30 36 28 24 35 25 376
5 45 20 41 20 19 30 18 42 24 41 24 23 29 376
10 4 29 23 39 24 19 31 14 49 37 28 33 40 10 376
1 3 32 18 43 19 20 39 11 38 38 50 22 23 23 376
12 2 38 14 42 22 16 30 4 42 31 52 10 32 43 376
13 1 46 15 30 60 5 32 2 30 15 51 9 68 13 376

Total 376 376 376 376 376 376 376 376 376 376 376 376 376

Table 3 consists of a frequencies table depicting the rank numbers assigned by 376
judgments for each of the 13 total stimuli. The total number of observers for each row
and column is 376. Following this procedure, n(sjk>ski) tables for all stimuli were
prepared and a pair-wise frequencies matrix for all stimuli was constructed.
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The ratios matrix in Table 4 was constructed by dividing the column totals in the
frequency matrix by the square number of total participants (n2=3762).

Table 4

Ratios Matrix for Evaluation Preferences

P Matrix

A B C D E F G H I J K L M
030 051 042 030 045 021 052 044 056 032 052 037

0.70 066 055 047 060 037 067 061 070 048 0.66 0.53

0.49 0.34 041 028 044 019 051 042 056 030 0.51 0.36

o n % »

058 0.45 0.59 042 054 033 060 054 063 042 0.60 047

070 053 0.72 0.58 065 038 0.73 066 076 050 0.71 0.56

rr

055 0.40 056 046 035 026 057 049 061 036 057 042

i

079 0.63 081 0.67 0.62 0.26 082 0.76 084 0.62 0.80 0.67

0.48 033 049 040 027 043 018 0.42 055 029 050 0.34

T 0

056 039 058 046 034 051 024 0.58 0.63 036 0.58 0.41

i

044 030 044 037 024 039 0.16 045 0.37 026 046 0.31

S

068 052 0.70 058 050 0.64 038 071 0.64 0.74 0.70 0.55

048 034 049 040 029 043 020 050 042 054 0.30 0.35

M 063 047 0.64 053 044 058 033 066 059 0.69 045 0.65

In addition to the ratios matrix presented in Table 4, the analysis continued using
scaling methods based on a pair-wise comparative approach. In ratios matrices, the
most significant point diagonals 1 was given to the most important point in the ratios
matrix. Upon examination of Table 4, it is observed that the sum of diagonals for the
ratios matrix was equal to 1. After confirming this, the analysis continued using the
fifth equation like in the pair-wise comparative scaling method. As a result, a unit
normal deviation matrix (z) was constructed and presented in Table 5.
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Table 5
Unit Normal Deviation Matrix for Evaluation Preferences

z Matrix (unit normal deviation matrix)

A B C D E F G H I J K L M
-053 0.02 -021 -052 -012 -079 004 -0.16 015 -048 0.05 -0.34

A

B 0.53 042 012 -0.07 026 -033 045 028 053 -0.06 042 0.07
c -0.02 -0.42 -023 -057 -014 -086 0.02 -019 014 -052 0.03 -0.37
b 021 -012 0.23 -020 010 -0.44 025 010 034 -019 025 -0.08
E 052 0.07 057 0.20 038 -032 062 041 070 001 057 0.15
F 012 -026 014 -0.10 -0.38 -065 017 -0.03 027 -035 017 -0.21
c 079 033 086 044 032 -0.65 092 071 099 030 084 044
- -0.04 -045 -0.02 -025 -0.62 -0.17 -0.92 -0.21 013 -056 0.01 -0.40
| 016 -028 019 -010 -041 003 -0.71 0.21 033 -036 020 -0.22
| -0.15 -0.53 -0.14 -034 -0.70 -0.27 -0.99 -0.13 -0.33 -0.65 -0.10 -0.49
K 048 0.06 052 019 -0.01 035 -030 056 036 0.65 052 013
L -0.05 -042 -0.03 -025 -057 -0.17 -0.84 -0.01 -0.20 0.10 -0.52 -0.39
M 034 -0.07 037 0.08 -015 021 -044 040 022 049 -0.13 0.39

Total 289 -2.63 314 -044 -3.87 -018 -7.59 350 095 481 -353 336 -1.71
Mean 024 -022 026 -0.04 -032 -0.02 -0.63 029 0.08 040 -029 028 -0.14
s] 087 041 089 060 031 062 0.00 092 071 103 034 091 049

In order to determine university students’ evaluation preferences, the data
collected by the measurement tools were scaled based on rank-order judgments. The
smallest value on the unit normal distribution matrix was -7.59 for evaluation
preference G. By taking this value as the ranking criteria, an absolute value of 7.59 was
attained and is shown on a number line in Figure 1.

0,87; A 0418 0,89; C 0,60; D 03L;E 0,62; F 0,00; G 0,92; H 0,71;i 1,03;1 0,34; K 091;L 0,49; M

Figure 1. Scale values placed on a number line
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Table 6

Evaluation Preferences and Scale Values

Stimulus Seal
Rank cate Evaluation Preference
Values
Number
0.87 . .. .
9 Preparing Individual presentations.
4 0.41 Taking frequent quizzes.
0.89 . . .
10 Doing a project as homework instead of a test.
0.60 . . -
6 Taking an open-book and notes test (no time limit).
2 0.31 Answering open-ended questions (closed book and
notes, with a time limit).
7 0.62 Doing group homework instead of a test.
1 0.00 Taking an oral exam.
12 0.92 Doing individual homework.
0.71 . .
8 Answering short-answer and open-ended questions.
13 1.03 Taking a multiple-choice test.
0.34 . S . .
3 Using a given individual article to write as homework.
11 0.91 Taking a test, including different types of questions
simultaneously (e.g., multiple-choice, short-answer,
true-false, matching).
5 0.49 Taking an open-book and notes test (with a time limit).

As seen in Table 6, the most preferred evaluation type by students was taking an
oral exam whereas the least preferred was taking a multiple-choice test. Students’
evaluation preferences from most to least preferred were (1) taking an oral exam, (2)
answering open-ended questions (closed book and notes, with time limit), (3) using a
given individual article to write as homework, (4) taking frequent quizzes, (5) taking
an open-book and notes test (with time limit), (6) taking an open-book and notes test
(no time limit), (7) doing group homework instead of a test, (8) answering short-
answer and open-ended questions, (9) preparing Individual presentations, (10) Doing
a project as homework instead of a test, (11) taking a test including different types of
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questions simultaneously (e.g., multiple-choice, short-answer, true-false, matching),
(12) doing individual homework, and (13) taking a multiple-choice test.

Discussion, Conclusion, and Recommendations

Using rank-order judgments-based scaling (one of the scaling methods based on
judgment decisions), this study has sought to determine what evaluation types that
university students enrolled in different departments preferred to be used to measure
their academic performance.

This study found that students most preferred oral exams to measure their
academic performance. Oral exams are defined as a type of evaluation in which
questions are generally asked and responses are given orally (Tekin, 2005). Oral exams
have historically been frequently used in educational environments. Although
students are less likely to suffer from nervousness and unnecessary fear while taking
oral exams, the existence of subjectivity in the scoring system, the interaction between
the examiner and examinee, the preparation of individual questions for each
examinee, and the fact that they need to be conducted individually render them
considerably difficult to administer (Turgut & Baykul, 2010). Other hurdles that render
the administration of oral exams even more difficult include the need to record
answers given during the test and the need to ensure proper oversight of the exam in
order to ensure impartiality and to avert any potential legally questionable situations
(Sezer & Bilgin, 2009).

Students’ second most preferred evaluation type was answering open-ended
questions which they could use their book and notes to respond and for which a time
limit was set. Although open-ended questions are appropriate to measure high-level
cognitive skills, there are some difficulties in scoring them (e.g., scoring not being
objective, low content validity) (Atilgan, Kan & Dogan, 2009). In their study examining
the appropriateness of open-ended questions used in tests prepared by middle school
teachers, Incecam, Demir and Demir (2018) found that teachers made extensive use of
open-ended questions. The results of a study by Sahin, Ozturk Boztunc and Teker
Tasdelen (2015) reveal that open-ended questions were the fourth most preferred
method of evaluation by pre-service teachers. Scouller (1998) found that the majority
of students who adopt a deep learning approach performed better on exams that
included written open-ended item format.

The findings of the current study revealed that the third most preferred evaluation
type by university students was using a given individual article to write as homework.
Individual learning and wanting to complete the homework given to oneself are
considered general characteristics of students espousing a deep learning approach
(Minbashian, Huon & Bird, 2004; Prosser & Trigwell, 1999; Ramsden, 1991). In his
study conducted with university students enrolled in a faculty of education, Scouller
(1998) found that while those students embracing a deep learning approach performed
poorly on multiple-choice item format, they received higher scores on written tests.
Accordingly, students’ preferences in being given an article to write as homework may
be considered a sign that they have adopted a deep learning approach. As such, the
findings of the current study are consistent with those of Scouller’s (1998).
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Examination of students’ three least preferred evaluation types revealed that they
preferred stimulus to be assessed by multiple-choice type questions. Despite nearly all
of the large-scale tests students have taken from elementary school to university are
multiple-choice tests, the fact that this type of test was the least preferred by students
was an important finding of this study. This specific finding contradicts those obtained
by Struyven, Dochy, and Janssens (2005) study, in which students stated that they
experienced less anxiety and had higher expectations for success when responding to
multiple-choice questions that did not require them to construct their own answers.

Students” second least preferred type of evaluation was individual homework.
Students stated either that they did not like being assessed by individual homework
or that they made efforts to avoid it altogether. Similarly, Ozer-Ozkan and Acar-
Guvendir (2013) conducted a scaling study with students enrolled in a measurement
and evaluation class in which they attempted to identify students’ preferred teaching
styles. In their study, they found that students’ least preferred evaluation types were
narratives and individual work. In a similar vein, Cross (1981) asserted that individual
work could cause deficiencies in communication between student and instructor.
Furthermore, students’ fears of being subjected to a subjective grading scale may cause
them to dislike being assessed by individual homework.

Students’ third least preferred type of evaluation were those composed of different
types of questions (e.g., multiple-choice, short-answer, true-false, matching). The
nation-wide tests that students take (e.g., Council of Higher Education Exam [YKS],
High School Entrance Exam [LYS]) are composed strictly of multiple-choice questions
and include no other types of questions. The fact that students are most familiar with
tests composed of a single type of question may explain their dislike of being assessed
by tests containing a multitude of question types.

Several recommendations may be made based on the findings of this study. The
first recommendation is that student anxiety may be slightly reduced by explaining
them how the evaluation will be structured and by providing them a grading rubric
when they are to be given open-ended questions or homework. As stated by the
majority of students, a single type of question may be used on tests or students can be
briefed on other question types prior to being given a test composed of more than one
question type in order to reduce their prejudices toward those with which they are less
familiar. Recommendations for subsequent studies include asking students to provide
qualitative explanations as to why they ranked their preferred question types in
evaluations in the order they did, as doing so will shed light on the rationale
underlying their choices. Since this study was restricted to university students enrolled
in the faculty of education of two universities, other researchers may conduct similar
studies with students enrolled in other faculties in the same or different higher
education institutions, and compare the results between them.
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Ogrencilerin Degerlendirme Tercihlerinin Siralama Yargilarina Dayah
Ol¢eklenmesi
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Ozet

Problem Durumu: Egitim stirecinin 6nemli 6gelerinden biri degerlendirmedir. Egitim
sisteminin, isleyisi ve siirecin etkili bir sekilde ilerleyip ilerlemediginin kontrolii ancak
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degerlendirme ile belirlenebilmektedir. Olcme sonuclarinin belirlenen 6lciit veya
Olctitler takimiyla karsilastirilarak bir karara varma siireci olan degerlendirme,
ogrencilerin mesleki veya beceri acgidan egilimlerinin belirlenmesine yardimeci
olmasinin yanisira 8gretimin niteligi hakkinda ilgili paydaslara énemli bilgiler saglar
(Turgut & Baykul, 2010). Degerlendirme, sadece 6grenme siirecinin sonunda
gerceklestirilen ve 6gretimden bagimsiz bir durum olarak ele alinamaz. Ayni1 zamanda
Ogrenci basarisi, hedef ve kazanimlara ulasma diizeyleri hakkinda da bilgi saglar.
Ayrica, oOgrencilerin  sinavlara nasil hazirlandiklari, 6grenme  siirecinde
karsilastiklar1 zorluklari, derslerine nasil calistiklar: gibi farkli degiskenler hakkinda
da bilgi elde edilmesine yardimci olur (Birenbaum, 1997; Struyven, Dochy & Janssens,
2005). Biggs (2003)’e gore, degerlendirme tgrenmenin gelismesine 6nemli katki
sunmaktadir. Bu nedenle de, nitelikli bir degerlendirme yontemi, 6grencilerin
O0grenme stireclerinin bir parcast olmali ve 6grencilere 6grenme siirecinde nasil
ogrenmeleri gerektigi konusunda da rehberlik etmelidir (Gulbahar & Biiytikoztiirk,
2008).

Ogrencilerin 6gretimsel tercihleri ve degerlendirme yontemlerine iligkin tercihlerinin,
akademik basari, 6grenmeye iliskin algilar1 ve 6grencilerin 6grenme stirecini nasil
gerceklestirdiklerini ve de tiim bunlarin degerlendirme tercihine nasil bir etkiye sahip
olduguna iliskin alan yazinda (Biggs, 2003; Brenbaum, 2003; Struyven & Digerleri,
2005; Ekinci, 2009) yapilmis arastirmalar bulunmaktadir. Yapilan arastirmalarda
(Mayya, Rao ve Ramnarayan, 2004; McManus, Richards & Winder 1999; Sambell,
McDowell & Brown, 1997; Scouller, 2000) 6grenme yaklasimlarinin 6grencilerin
akademik basarilar1 ile degerlendirme tercihlerine anlamli diizeyde farklilik
olusturdugu tespit edilmistir. Ancak alan yazin incelendiginde, yapilan arastirmalarin
cogunlugunun, 6grencilerin degerlendirme tercihlerine iliskin daha gok istatistiksel
anlamlilik ve iligki tizerine oldugu tespit edilmis (Gelbal & Kelecioglu, 2007; Birgin &
Gurbuz, 2008; Struyven, Dochy & Janssens, 2005; Gijbels & Dochy, 2006); 6grencilerin
ne tur degerlendirme tiirlerini tercih ettiklerini ortaya cikaran az sayida (Altun ve
Gelbal, 2014; Isnac, 2018; Sahin, Ozturk Boztunc & Teker Tasdelen, 2015) arastirma
bulunmaktadir. Bu arastirmalardan sadece Isnac (2018) ve Sahin, Ozturk Boztunc &
Teker Tasdelen (2015) tarafindan yapilan arastirmalarda, 6grencilerin degerlendirme
tercihleri o©lcekleme yontemleriyle belirlenmistir. Alan yazin incelendiginde,
tiniversite Ogrencilerinin degerlendirme tercihlerinin siralama yargilarina dayal
olgekleme yoluyla incelendigi sadece bir calismaya (Sahin, Ozturk Boztunc & Teker
Tasdelen, 2015) rastlanmistir. Ogrencilerin basarilarinin degerlendirilmesinde tercih
ettikleri degerlendirme tiirlerinin belirlenmesi, 6grencilerin calisma aliskanliklar: ve
sinavlara nasil hazirlandiklar1 hakkinda o6nemli bilgiler ortaya koyacag:
duistintilmektedir. Bu baglamda arastirmanin problemi, tniversite 6grencilerinin
degerlendirme tercihlerine iliskin 6lgek degerlerinin belirlenmesidir.

Arastirmamn Amaci: Arastirmanin amaci, Universite dgrencilerinin degerlendirme
tercihlerinin belirlenmesi ve degerlendirme tercihlerinin siralama yargilarma gore
olgeklenmesidir.

Arastirmanin Yontemi: Arastirma tarama modeli ile tasarlanmistir. Arastirma
Canakkale Onsekiz Mart ve Trakya Universitesi egitim fakiiltelerinde 63renim
gormekte olan toplam 376 tiniversite 6grencisi ile gerceklestirilmistir. Arastirmada
veri toplama araci arastirmaci tarafindan gelistirilmistir. Veri toplama aracmnin
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gelistirme asamasinda, alan yazin taranms ve 6grencilerin akademik basarilarini
degerlendirmede kullanilabilecek 6l¢me araglarit belirlenmistir. Ayrica arastirma
kapsaminda 6grencilere degerlendirme tercihlerinin soruldugu yar: yapilandirilmis
bir gortisme formu kullanilmistir. Bu gortisme formu, egitim fakiiltesinde cesitli
smiflarda 6grenim gormekte olan 80 6grenciye uygulanmis ve degerlendirme
tercihlerini sirasiz olarak yazmalari istenmistir. Ogrencilerin vermis olduklari yamtlar
incelenerek ortak olanlar (toplam 16 madde) bir araya getirilmistir. Daha sonra bu
maddeler uzmanlarin (ii¢ 6lgme ve degerlendirme uzmani) goriisiine sunulmus ve
uzman goriisleri dogrultusunda 13 madde 6lgme aracinin maddelerini olusturmustur.

Arastirmanin Bulgulari: Bulgularda 6ncelikle toplam 13 uyarict i¢in 376 yargicinin her
bir wuyarici igin vermis olduklari sira numaralarina iliskin frekans tablosu
olusturulmustur. Satir ve stitunlarin toplam goézlem sayist 376 “dir. Bu islemden sonra
ikili olarak tiim uyaricilar arasindaki n(sj>si) tablolar1 hazirlanmis ve tiim uyaricilar
arasinda ikili sira frekanslar matrisi elde edilmistir. Daha sonra oranlar matrisi
hesaplanmistir. Oranlar matrisinde en ¢nemli nokta kdsegenleri toplammin 1'i
vermesidir. Buna gore, oranlar matrisindeki kosegenler toplaminin 1’e esit olup
olmadig incelenmis ve kosegenler toplaminin 1’e esit oldugu tespit edilmistir. Bu
kontroliin ardindan, V. Hal denklemi kullanilarak, ikili karsilastirma yontemi ile
analize devam edilmistir. Daha sonra birim normal sapmalar matris degerleri
hesaplanmustir.

Sonug ve Oneriler: Aragtirmadan elde edilen bulgulara gore, grenciler en cok sozlit
smavi tercih etmislerdir. S6zlii stnav her ne kadar, 6grenciyi heyecandan ve smav ile
ilgili gereksiz korkulardan kurtarsa da, puanlanmasindaki 6znellik, sinav yapan ile
yapilan arasindaki etkilesim ve sinav sorularmin her birey i¢in énceden hazirlama
gerekliligi gibi sebeplerden dolayi kalabalik gruplarda gerceklestirilmesi oldukga zor
olabilmektedir. (Turgut & Baykul, 2010).

Ogrencilerin degerlendirme tiirii olarak en ok tercih ettigi ikinci uyarict ise “smnirh
stire igerisinde, kitap ve defter acik bir sekilde agik uclu sorularla degerlendirme”
yapilmasidir. Acik uglu sorular olctiigii 6zellik agisindan tist diizey bilissel beceriler
6l¢mek igin uygun olsa da, sorularin degerlendirilmesi ve puanlanmasindaki bazi
sorunlar (puanlamanin objektif olmamasi, kapsam gegerliginin diisiik olmas1 gibi)
tasimaktadir (Atilgan, Kan & Dogan, 2009). Scouller (1998) tarafindan yapilan
arastirma sonuglarina gore, derin 6grenme yaklasimina sahip 6grencilerin gogunlukla
yazili (agik uglu) yoklama soru tiirtindeki smavlarda daha basarili olduklar:
belirtilmistir.

Arastirma sonuglarma gore, 6grencilerinin tercih ettigi ti¢lincti degerlendirme tiirii ise
“Bireysel makale 6devi verilerek” yapilan degerlendirmedir. Bireysel 6grenme ve
verilen 6devi istekli olarak yerine getirme davranisi, cogunlukla derin 6grenme
yaklasimini benimseyen 6grencilerin genel 6zelliklerinden biridir (Minbashian, Huon
& Bird, 2004; Prosser & Trigwell, 1999; Ramsden, 1991). Bu baglamda, arastirma
grubunda yer alan ve derin 6grenme 6zelligine sahip 6grenciler, bireysel makale
ddevini degerlendirme tiirii olarak tercih etmis olabilirler.

(")grencilerin en az tercih etttikleri degerlendirme tiirti coktan segmeli madde ttirtidiir.
Ogrencilerin ilkokul seviyesinden tiniversite diizeyine kadar girmis oldugu genis
Olgekli smavlarm neredeyse tiimiiniin ¢oktan se¢meli smav olmasina ragmen,
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degerlendirme tiirti olarak en az tercih etmeleri, arastirmadan elde edilen 6nemli
sonuglardan biridir. Ogrencilerin en sondan ikinci olarak tercih ettikleri
degerlendirme tiirti bireysel ev 6devidir. Ogrencilerin en sondan {iclincti siraya
yerlestirdikleri degerlendirme tiirii ise farkli soru tiirlerinin (¢oktan se¢meli, kisa
yanutl, dogru-yanlis, eslestirme) aym anda kullanilmasiyla gerceklestirilen
degerlendirmedir.

Bu aragtirmanin sonuglarina dayali olarak yapilabilecek nerilerden biri, 6grencilerin
bir¢ogunun belirtmis oldugu gibi degerlendirme asamasinda tek tiir soru formati
kullamlmasidir. Arastirma bulgularinda ogrencilerin, ayni anda bir¢ok soru
formatinin kullanilmasini pek tercih etmedikleri belirlenmistir. Bu nedenle, farkli soru
formatlar1 kullanuldigr durumlarda, bu soru formatlar1 ile ilgili yonerge veya
aciklamalara yer verilmesi, bu konudaki korku ve isteksizligi azaltacag:
diisiiniilmektedir. Bu arastirma sadece egitim fakiiltesinde 6grenim gérmekte olan
universite 6grencileri ile yurttilmustiir. Farkli fakiilte veya ytiksekokullarda 6grenim
gormekte olan tiniversite 6grencileri ile boyle bir ¢alisma yapilmast alan yazina katki
saglayabilir.

Anahtar Kavramlar: siralama yargilarina dayal olcekleme, Degerlendirme tercihleri,
Degerlendirme araglar:
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Introduction

What makes a good and virtuous life and how to live it is one of the oldest
debates in human history. This debate has continued for centuries within the
framework of different worldviews, especially in the field of religion and
philosophy. Psychology, a younger field of science than philosophy, has also
benefited considerably from discussions and accumulations in philosophy while
dealing with the subjects of happiness and good life. The history of psychology is
based on observing some human behaviors experimentally in the laboratory
environment. In the period from the beginning of the 19t century to the Second
World War, it seems that an approach which focused on the negative aspects of life,
concentrated on diagnosis and treatment, and dealt with the problematic parts of
individuals rather than the strengths had been prevailing in the field of psychology.
Especially after the Second World War, the influence of war, the spread of the
understanding of humanism, and the need to embrace the positive aspects of life
have forced a change in the dominant paradigm in psychology. The influence of the
work of pioneers such as Carl Rogers and Abraham Maslow, in this framework, has
begun to increase the emphasis on the strengths of people. The positive psychology
approach has brought significant criticism to this pathology-oriented view and has
suggested that psychology should embrace the positive aspects of life and aim to
increase well-being by focusing on the strengths of individuals. In this context;
Martin Seligman's speech (1999) as president of the American Psychological
Association (APA) is considered as a milestone of positive psychology. In this
speech, Seligman argued that psychology studies have spent half a century by
examining negative mental effects of isolation, trauma, abuse, physical illness, war;
but this negative focus has left psychology blind to the many instances of growth and
mastery. For this reason, he proposed a new positive paradigm of psychology which
focuses on positive sides of human and human strengths. This speech has prepared a
basis for the formation of a positive psychology approach.

The positive psychology approach is mainly concerned with understanding
issues such as happiness and well-being, positive features and activities that require
intense attention, and meaningful positive relationships (Carr, 2013). In this
framework, it focuses on the well-being of individuals with a paradigm of embracing
positive sides of life. One of the issues that being widely discussed in this approach is
the concept of well-being. While well-being is handled in the context of various
conceptualizations and theoretical foundations, nowadays it is widely discussed in
the distinction of subjective and psychological well-being. The basis of this
distinction is also based on the discussion of Eudaimonia-Hedonia in the field of
philosophy. In the positive psychology approach, the Eudaimonic tradition is studied
in the works of Alan Waterman and Carol Ryff, and the hedonic approach is
discussed in the works of Kahneman, Diener and Schwarz (Carr, 2013). Current
debate continues in the field of positive psychology in terms of different contexts
(Sheldon, Corcoran&Prentice, 2019).

Subjective well-being means individuals’ avoidance from pain, having more
positive experiences and more positive emotions. According to this, subjective well-
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being refers to life satisfaction as a cognitive evaluation of life, less experience of
negative feelings and more frequent experience of positive feelings (Diener, 2000). In
this respect, subjective well-being is an approach parallel to the views of the hedonic
approach which focuses on avoiding pain and reaching the pleasure. On the other
hand, the concept of psychological well-being is more about being able to realize the
potentials of the individual as a concept related to the "Eudaimonia", and it also refers
to a meaningful and fulfilling life. According to this approach, fulfilling one’s
potential is at the heart of well-being (Carr, 2013; Hefferon&Boniwell, 2011).

One of the main issues that positive psychology concentrates on is positive
feelings. Seligman (2004) classifies positive emotions as emotions related to the past,
future, and present. According to this; optimism, hope, and confidence express
positive feelings about the future; while satisfaction, gladness, and tranquility
express about past; and physical pleasures like momentary pleasures, and persistent
pleasures like joy, comfort, merriness and enthusiasm express feelings about present.
In this context; gratitude, hope, and optimism are among the positive feelings that
are widely discussed in the literature.

In recent years, the concept of gratitude is considered as one of the treatment
factors in the field of mental health in both Turkey and abroad (Kardas&Yalcm,
2018). Gratitude is conceptualized in various forms such as emotion, attitude, moral
virtue, habit, personality trait and a coping reaction in the positive psychology
literature (Emmons, 2009), and various definitions have been made about gratitude
in this framework. According to this, gratitude is defined in various forms like; being
grateful to the person who gives help and does a favor (Roberts, 2004), thanking for a
goodness and being in a sense of gratitude (Watkins et al., 2003), a sense of gladness
towards a benefit seen (Emmons, 2004), and as part of the general tendency to
recognize and appreciate positive things in life (Wood, Froh&Geraghty, 2010). In
various studies conducted in Turkey, Western Countries and Eastern Societies it has
been demonstrated that gratitude has significant effects on; improving the mental
health of individuals, increasing their well-being, strengthening social support
perceptions and self-esteem, changing resilience levels positively, increasing
optimism, and being a protective factor against stress and depression (Emmons &
McCullough, 2003; Fredrickson, 2004; Kardas, 2017; Lin, 2015; Lyubomirsky, 2008).

Another variable that is considered as one of the factors that affect well-being is
optimism. Optimism basically means being in positive expectations about the future
and it is considered in relation with emotion, perseverance, problem-solving;
academic, sportive, military, vocational and political achievement, being healthy, and
conceptualized differently in various studies(Peterson, 2000). Theoretical approaches
like personality traits, attributional styles, expectancy effect (Scheier& Carver, 1987;
Seligman, 2006) are determinative in the conceptualization of well-being. Research
findings reveal that optimism is significantly related to subjective resilience (Terzi,
2008), life satisfaction (Sapmaz&Dogan, 2012), depressive symptoms (Chang &Sanna,
2001), and resistance to negative experiences (Segerstrom, 2007).



84 Ferhat KARDAS-Zekeriya CAM-Mustafa ESKISU-Sedat GELIBOLU
Eurasian Journal of Educational Research 82 (2019) 81-100

Hope, as a concept related to optimism, is conceptualized in the context of ability
to plan paths to achieve the goal that the individual desires in spite of obstacles and a
motivation source to utilize these paths (Snyder, 2000). In this framework, hope is
defined as the determination to achieve goals and belief that there can be many other
ways (Hefferon&Boniwell, 2011). According to this, hope is most powerful when it
depends on the valuable targets that have moderate reaching possibility and derive
from challenging but not impassable obstacles. In other words, the individual does
not need to hope when he is sure he will achieve his goals, and he gets desperate
when he thinks he will never succeed (Carr, 2013). The approach that deals with
optimism in the context of attributional styles and the theory of hope in which
Snyder conceptualized hope as the energy of fighting for the important goals suggest
that individuals can significantly change their levels of optimism and positive
expectations. Accordingly, individuals can remain optimistic and sustain their hopes
through goal setting and having positive opinions about reaching those goals,
maintaining motivation to make plans to reach these goals, and feeling of agency in
these processes. This will make it easier for someone to reach their goals. Research
conducted suggests that hope is also a factor closely related to the level of well-being
of the individuals (Dursun, 2012).

In the literature, life satisfaction is expressed as a cognitive evaluation process in
which the individual's life is assessed according to certain criteria (Shin &Johnson,
1978; Diener, Emmons, Larsen &Griffin, 1985). In this framework, life satisfaction is
considered as one of the components of subjective well-being. According to this, life
satisfaction is one of the important concepts expressing the well-being of individuals
together with positive-negative affectivity as a cognitive evaluation of life.

The aim of this research is to reveal the degree of prediction for psychological
well-being by different variables like gratitude, hope, optimism and life satisfaction
in the university students, according to the order of relative importance, with a
regression model.

The variables discussed in the study were determined as a result of a
comprehensive literature review. When the studies are examined, it is seen that the
studies that predict subjective well-being are more common (Ilhan&Ozbay, 2016).In
some studies, optimism’s predicting the level of well-being is examined
(Eryilmaz&Atak, 2011), and in some other studies relationship between
psychological well-being and some demographic variables such as university
department and gender is studied (Gundogdu&Yavuzer, 2012). In this respect, no
study has been found that takes the variables discussed as a whole like in the present
study. On the other hand, it has been found that studies related to optimism, hope
and life satisfaction can be found frequently but studies related to gratitude and well-
being are limited. As mentioned earlier, gratitude includes some aspects of optimism,
hope and life satisfaction, and the feeling of gratitude is a concept closely related to
these characteristics of the individual. In this direction, in a study which intends to
predict well-being, including the variable gratitude allows us to make some
comparisons between variables. On the other hand, although the findings regarding
the relationship between mentioned variables and well-being have been reported,



Ferhat KARDAS-Zekeriya CAM-Mustafa ESKISU-Sedat GELIBOLU 85
Eurasian Journal of Educational Research 82 (2019) 81-100

which variable contributes to the prediction of well-being comparatively has not
been examined adequately. The current study aimed to make this comparison.
Considering the situations above, it is thought to be important to discuss gratitude as
a predictive variable, to examine predictive levels of variables discussed
comparatively on the prediction of well-being, and to reveal the relations between
these variables.

Taking all these issues into consideration, it is considered that this study is
important in terms of contributing to positive psychology research in the literature,
providing evidence-based data for teachers and practitioners working in the field,
and determining variables predicting psychological well-being. On the other hand,
research findings are expected to contribute to the issue of positive youth
development which has become an important subject of research in the field of
mental health and foster the development of limited studies conducted in Turkey.

The following questions will be sought within the framework of the research
purpose.

1. Are there any significant relationships among variables of gratitude, hope,
optimism, life satisfaction, and well-being?

2. Are gratitude, hope, optimism, and life satisfaction variables significant
predictors of well-being, and what is their relative order of importance in
terms of predicting participants” well-being level?

Method
Research Design

This research was carried out with the quantitative research model. These
studies, which describe the relationships between variables, are considered as
correlational survey models in the literature (Karasar, 2011).

Research Sample

The study group, determined by convenience sampling method, consisted of 510
students from various faculties and departments of four different public universities
in different regions of Turkey. In terms of gender, 70.4% (359) of the participants
were female and 29.6% (n = 151) were male. The age range of the participants varied
between 17 and 30, with a mean age of 21.5 (SD= 2.05).

Research Instruments and Procedures

Research data were collected from four different public universities located in
different regions of Turkey. In this context, first, the data collection tools to be used
in the research were determined and necessary permissions were obtained from the
researchers. Afterward, necessary permissions for the application of the
measurement tools were obtained from the related faculties. The aim and process of
the research were explained to the participants, and it was stated that the
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participation inthe research was on a voluntary basis. It took about 15 minutes for
each participant to complete the data collection tools.

The Flourishing Scale (Telef, 2013), Satisfaction with Life Scale (Durak, Senol-
Durak&Gencoz, 2010), Gratitude Scale (Kardas&Yalgin, 2019), Life Orientation Test
(Aydin &Tezer, 1991), and Hope Scale (Akmané&Korkut, 1993) were used for data
collection in the study.

The Flourishing Scale: It is a measurement tool developed by Diener et al. (2010) to
measure individuals’ level of well-being. The scale consists of eight items answered
on a 1-7 scale that ranges from Strongly Agree to Strongly Disagree, and scores from
the scale range from 8-56 (e.g. “I lead a purposeful and meaningful life”). The high score
indicates a higher level of well-being. It is adapted to Turkish by Telef (2013) and the
Cronbach alpha coefficient of the scale is .80, and test-retest reliability score is .86.
The Cronbach alpha internal consistency coefficient of the psychological well-being
scale in this study was found to be .84. We performed the confirmatory factor
analysis to determine the technical adequacies of The Flourishing Scale. Results from
confirmatory factor analysis indicated that it had good model-data fit statistics
(x2=70.532, df=19, x2/df=3.71, p=.000, RMSEA=.073 [90% confidence interval (CI) =
.055-.091], SRMR= .039, GFI=.97, CFI=.96, NFI=.94, [FI=.96) and factor loadings
(range from .57 to .65).

Satisfaction with Life Scale (SWLS): It is a measurement tool developed by Diener et
al. (1985) to determine the life satisfaction of individuals. The scale consists of five
items answered on seven points Likert type survey (e.g. “In most ways, my life is close
to my ideal”). High scores indicate that the perception of life satisfaction is high.
Various adaptation studies have been conducted in Turkish. Durak, Senol-Durak and
Gencoz (2010) conducted the adaptation study of the form used in this research.
Confirmatory factor analysis indicated that SWLS had good model-data fit statistics
(x2=13.274, df=4, x2/df=3.31, p=.000, RMSEA=.067 [90% confidence interval (CI) =
.030-.109], SRMR= .019, GFI=.99, CFI=.99, NFI=.99, IFI=.99) and factor loadings
(range from .65 to .75).The Cronbach alpha internal consistency coefficient for the
satisfaction with life scale in this study was found to be .83.

Gratitude Scale: It is developed by Kardas and Yalcin (2019) to measure gratitude
levels of individuals. The scale consists of 25 items answered on five points Likert
type survey, and higher scores indicate individuals’ higher level of feeling gratitude.
Scale consists of six sub-dimensions that are positive social comparison (e.g. “When I
look at the world, I see much to be grateful for.”), focusing on positive (e.g. “I believe life is
full of beauty.”), appreciating contributions of family and others(e.g. “I'm grateful to
my parents for what they did for me.”), feelings of abundance (e.g. “I think I'm a lucky
person in life.”), gratitude for simple things (e.g. “Even a small incident can increase my
gratitude.”) and expressing gratitude (e.g. “I have no trouble thanking for a favor.”). The
internal consistency coefficients are .88 for overall scale, .82 for positive social
comparison, .73 for focusing on positive, .72 for appreciating contributions of family
and others, .70 for feelings of abundance, .76 for gratitude for simple things and .72
for expressing gratitude. In the present study, the Cronbach alpha internal
consistency coefficient was found to be .90. Results of the second-order confirmatory
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factor analysis showed that Gratitude Scale had acceptable model-data fit statistics
(x2=948.04, df=269, x2/df=3.52, p=.000, RMSEA=.070 [90% confidence interval (CI)
=.066-.075], SRMR= .076, GFI=.84, CFI=.95, NFI=.93, IFI=.95) and factor loadings
(range from .43 to .78).

Life Orientation Test: It was used to measure individuals’ optimism levels in the
study. Developed by Scheier and Carver (1985) to measure the life orientations of
individuals, this scale is a five point-Likert-type measuring instrument consisting of
12 items(e.g., “I'm always optimistic about my future”). Scores on the scale range from 0
to 32 and high scores indicate that individuals have a positive view of life. Aydin and
Tezer (1991) conducted the adaptation study of the scale to Turkish. Cronbach alpha
coefficient was found to be .72 in the adaptation study. In this study, the Cronbach
alpha internal consistency coefficient was found to be .71. We performed a
confirmatory factor analysis for The Life Orientation Test. Results from confirmatory
factor analysis indicated that it had good model-data fit statistics (x2=78.088, df=17,
x2/df=4.59, p=.000, RMSEA=.084 [90% confidence interval (CI) = .066-.103], SRMR=
.066, GFI=.97, CFI=.92, NFI=.90, IFI=.92) and factor loadings (range from .15 to .69).

Hope Scale: It was developed by Snyder et al. (1991) to assess hope levels of
individuals and adapted to Turkish by Akman and Korkut (1993). Hope Scale
consists of 8 items and two sub-dimensions as pathway (e.g., “I can think of many ways
to get out of a jam.”) and agency (e.g., “I energetically pursue my goals.”). Cronbach
alpha coefficient is found to be .75 in the original form. In Turkish form, this
coefficient is .65, and test-retest reliability score is .66. In this study, the form adapted
by Akman and Korkut (1993) was used. Confirmatory factor analysis was performed
primarily on the scores obtained from the scale and inequivalence with the original
form, and it was found to be having two dimensions (Atik&Atik, 2017). We also
conducted the second-order confirmatory factor analysis to determine the construct
validity of The Hope Scale. Results from confirmatory factor analysis revealed that
Hope Scale ha good model-data fit statistics (x2=49.450, df=17, x2/df=2.91, p=.000,
RMSEA=.061 [90% confidence interval (CI) = .042-.081], SRMR= .036, GFI=.98,
CFI=.98, NFI=.96, IFI=.98) and factor loadings (range from .47 to .75).In light of these
results, the theoretical structure in the original form of the scale was confirmed. In
this study, the Cronbach alpha internal consistency coefficient of the Hope Scale was
found to be .84.

Data Analysis

Multiple linear regression analysis was used to analyze the data in this study.
Before data analysis, alongside the assumptions of normality, linearity and
homogeneity, multivariate normal distribution, linear relationship between predictor
variable and dependent variable, absence of multiple-connection problem
(multicollinearity) between independent variables, variance of error terms to be
constant and mean of error terms equal to zero which are all assumptions of multiple
linear regression were examined (Kiictiksille, 2010). After the assumptions were met,
basic analyzes were carried out. SPSS 21.0 software was used for statistical analysis.
Stepwise regression analysis in which order of entry of variables depends on
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statistical criteria was performed. Because the study aimed to determine the most
significant predictive variables of well-being in order of relative importance,
stepwise regression analysis, which is a model-building rather than model-testing,
might be more beneficial to define variables in order to build structural models in
future researches (Tabachnick&Fidell, 2013).

Results

In a preliminary analysis, descriptive statistics of psychological well-being, life
satisfaction, gratitude, optimism, and hope variables were calculated, and then
difference according to gender, the relationships between these variables, and
generated regression model were examined, and the findings were presented under
four headings.

Descriptive statistics of the variables examined in the study

Descriptive statistics were calculated for the mean averages related to the
variables covered in the present study. In this way, how the data set had a
distribution was examined. Descriptive statistics calculated for variables are
presented in Table 1.

Table 1
Descriptive Statistics

Variables N Minimum Maximum Mean SD Skewness Kurtosis
Life satisfaction 510 5,00 3500 20,16 6,77 -,102 -,641
Hope 510 11,00 32,00 2534 4,10 -,601 ,401
Gratitude 510 42,00 125,00 96,63 13,51 -,658 ,795
Optimism 510 11,00 38,00 2585 5,02 -,270 ,031
Psychological -, , 15,00 56,00 4214 7,51 772 493
Well-being

When the values in Table 1 are examined, it is seen that the skewness and
kurtosis values of the variables are within + 1 values. It is stated in the literature that
when the values of kurtosis and skewness are between * 1 values, the dataset has a
normal distribution (Biiytikoztiirk, 2013). Based on these values, it can be said that
the mean scores of the variables handled within the scope of the research have a
normal distribution.

Findings about relationships between variables

The relationship between the variables in the study was examined by Pearson's
Product-Moment Correlation Coefficient and the results are given in Table 2.
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Table 2

Relationships Between Variables
Variables 1 2 3 4 5
1.Psychological well-being - .59~ 501 .516™ .527*
2. Gratitude - 468™ 486" .394™
3. Life satisfaction - 464~ 4027
4. Optimism - 391"
5. Hope -

*=p<.01

As shown in Table 2, significant positive relationships were found at moderate
and high levels between psychological well-being and all variables. According to
this, the relationship coefficients between well-being and other variables found to be;
596 (p<.01) for gratitude, .501 (p<.01) for life satisfaction, .516 (p<.01) for optimism,
and .527 (p<.01) for hope.

After determining the relationships between the variables by correlation analysis,
stepwise multiple regression analysis was performed to determine the predictability
between the variables. However, there are some assumptions that this analysis
requires. These are the absence of multicollinearity and autocorrelation between
variables. Whether these requirements are met or not is examined with Durbin-
Watson, Condition Index, Variance Inflation Factor/VIF, and Tolerance Value.
Calculated Durbin-Watson value of this study is 1.925 while Condition Index is
24.099, VIF value is 1.494, and Tolerance Value is .677. Based on these values, it can
be said that there is not a multicollinearity or autocorrelation problem among these
variables. In order to determine the predictability between the variables in terms of
the obtained values, stepwise multiple regression analysis was applied. The
regression model for the prediction of the psychological well-being of the predictive
variables in the study is given in Table 3.

Table 3

Stepwise Multiple Regression Analysis Result

Model R R2 SE AR2 F P
1. ,5962 0,355 6,04 0,355 279,474 ,000
2. ,675b 0,456 5,55 0,101 94,077 ,000
3. ,700¢ 0,491 5,38 0,035 34,481 ,000
4. ,712d 0,507 5,30 0,016 16,896 .000
a. Dependent Variable: Psychological well-being

b. Predictors: (Constant), Gratitude
c. Predictors: (Constant), Gratitude, Hope

d. Predictors: (Constant), Gratitude, Hope, Optimism

e. Predictors: (Constant), Gratitude, Hope, Optimism and Life Satisfaction
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It was determined that all added predictor variables to the generated model
significantly predicted well-being, and according to the stepwise multiple regression
analysis results, all generated models were significant. According to this, the
variables that were most predictive of psychological well-being were gratitude, hope,
optimism and life satisfaction, respectively. According to the results of the stepwise
regression analysis, in the first model, gratitude alone predicted 35% of the well-
being (R2 = .355, p<.05). Adding the hope variable to the model, these two variables
together accounted for 45 percent of the variance in well-being (R2= 456, p<.05);
when optimism was added, these three variables together accounted for49 percent of
the variance in well-being (R2= .491, p<.05); and at last when life satisfaction variable
was added, four variables together accounted for 50.7 percent of the variance in well-
being(R2= .507, p<.05). This indicates that all variables are significant predictors but
gratitude accounts for a large part of the variance alone for well-being.

Discussion, Conclusion, and Recommendations

In this study, the relationships between psychological well-being, life satisfaction,
gratitude, optimism and hope variables in university students studying in different
cities and universities were examined, and the created regression model was tested.
The results showed that all the variables in the study had significant positive
correlations with each other. Various studies have shown a positive relationship
between these variables. In this context, in various studies, a positive relationship
was found between gratitude and life satisfaction (Robustelli&Whisman, 2018; Yang,
Zhang & Kou, 2016) and positive relationship among gratitude, hope, and happiness
(Witvliet, Richie, Root Luna, & Van Tongeren, 2019). In another study, Guse and
Shaw (2018) explored the relationship between hope, meaning in life, and well-
being among a group of emerging adults who were enrolled at university. The
results indicated that hope might lead to the setting of meaningful goals as well as
spiritually meaningful experiences; thus, increasing meaning in life and eventually,
well-being.

According to the results of the stepwise regression analysis of the variables that
predicted psychological well-being, it was determined that the variables that were
most predictive of psychological well-being were gratitude, hope, optimism, and life
satisfaction, respectively; and these findings were discussed in the context of the
literature.

The results showed that the most powerful predictor of psychological well-being
in the study was gratitude. According to this, gratitude alone predicted about 36
percent of the variance in well-being. Gratitude is considered as one of the treatment
factors in the field of mental health, and the number of efforts to improve the well-
being of individuals through gratitude interventions is increasing day by
day(Lyubomirsky 2008; Nelson &Lyubomirsky 2016; Young &Hutchinson, 2012).
Gratitude is accepted as having a strong relationship with various measures of well-
being, and experimental studies suggest that gratitude actually causes increases in
happiness. In this context, it is suggested by Watkins, McLaughlin and Parker (2019)
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that grateful responding can be enhanced by training in noticing the good in one's
life, and by encouraging interpretations and appraisals that have been found to
promote gratitude.

Gratitude is conceptualized and measured on the basis of such perspectives as
making positive social comparisons, satisfying from simple things, focusing on the
positive aspects of life, expressing gratitude, and recognizing the contributions of the
family and the community. This suggests that all of the features mentioned are good
predictors of well-being at the same time. Accordingly, it can be said that individuals
having these characteristics are more satisfied with their lives and they are happier
than the people whose gratitude levels are lower. On the other hand, the fact that
gratitude predicts well-being stronger than life satisfaction, hope and optimism
variables, can be considered as one of the important findings of this research. In line
with the findings of this research, it was revealed that gratitude is a significant
predictor of well-being just like in the studies investigating the relationship between
gratitude and well-being held in Turkey, gratitude intervention activities improve
well-being, and gratitude predicts well-being through various variables (Eryilmaz,
2014, Kardas, 2017, Oguz Duran & Tan, 2013). A number of studies abroad have also
shown that gratitude is a significant and powerful predictor of well-being (Chan,
2013; Emmons & McCullough, 2003; Lin, 2015), and in various studies a positive
relationship was found between gratitude and life satisfaction (Robustelli&Whisman,
2018; Yang, Zhang & Kou, 2016).

In the study, hope was found to be the second most predictive variable after
gratitude in predicting psychological well-being. Hope basically means that
individuals have motivation about the goals to be reached and that they can make
plans to achieve their goals. In this sense, it is expected that having a mission to be
accomplished, having the motivation to reach these goals, and making plans that can
help to reach these goals will make a meaningful contribution to the life of the
individual; and thus, increase well-being. In this research, when hope entered into
the regression model, it contributes 10% to the explained variance alone. This
indicates that hope is one of the important variables closely related to well-being.
Relationship between hope and well-being is one of the well-studied subjects in the
literature. In this context, in McCullough’s (2002) conceptualization of the
relationship between hope and gratitude, it is argued that people having more hope
and gratitude generally appreciate their past as positive and pursue more
meaningful goals for future. Besides, gratitude as appreciating others’ positive
contributions may facilitate the felling of hope. In another research on graduate
students conducted by Uzun Ozer and Tezer (2008), the results have shown that
there is a significant difference in the positive effect levels between individuals
whose level of hope is high and low. Similarly, in a study on undergraduate students
conducted by Dursun (2012); it has been stated that hope is a significant predictor of
individuals’ subjective well-being levels.

Another variable associated with well-being is optimism. Optimism alone was a
significant predictor in the model and when it was included in the model after
gratitude and hope variables, it contributed about 3% to the explained variance.
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Optimism basically means that individuals are in a positive expectation about the
future. It is expected that people with positive expectations will be more flexible than
those with negative thoughts, be more open to alternative thinking, and develop a
more positive attitude towards the difficulties. Therefore, it is expected that
optimism will be a significant predictor of well-being. In parallel with the findings in
this study, various previous studies have indicated that optimism has a significant
relation with well-being and it is a significant predictor of well-being. Accordingly,
in a study on university students, Sapmaz and Dogan (2012)found that optimism
revealed 59% of the variance in happiness and 60% of the variance in life satisfaction.
The fact that the predictive rate was much higher than this research finding might be
due to the difference in approach to measure happiness or the effect of possible
mediating variables. Thus, when optimism was added to this study along with other
variables, the effect on the prediction remained low. This indicates that there may be
mediating or moderating variables in the relationship between optimism and well-
being. In this framework, in a study on university students conducted by Kardas
(2017), it is found that optimism is one of the significant predictors of well-being, but
social support, self-esteem, and psychological need satisfaction variables play a
mediating role in the tested model. This suggests that optimism can have a greater
effect on well-being with some mediating variables.

Another variable that is significantly related to psychological well-being is life
satisfaction. According to the findings, life satisfaction accounts for a relatively small
portion of the variance in well-being in comparison with gratitude, hope, and
optimism. In this research, it was revealed that gratitude, optimism, and hope as
positive emotions had a significantly higher effect on the prediction of well-being.
This suggests that emotional components contribute more to well-being and
happiness than a general cognitive appraisal of life. This proves the general assertion
of the positive psychology approach that positive emotions can be used as an
important therapeutic power in well-being and happiness interventions.

An approach regarding the predictive level and order of the variables of
gratitude, optimism, and hope as positive emotions, and life satisfaction as a general
cognitive appraisal of life in the prediction of well-being was followed. The results
show that positive emotions, especially gratitude as a current concept of psychology
(Kardas&Yalcin, 2018), are powerful predictors of psychological well-being. This
situation confirms the positive psychology approach’s criticism to the pathology-
oriented approach of mainstream psychology. According to this, positive emotions
can be counted as effective sources in increasing the happiness and well-being of the
individuals.

In the light of the current findings, we suggest researchers design similar
investigations by varying positive emotions about the prediction of well-being, put
forward new model proposals by concentrating on the mediating relationships
between the variables discussed in this study, and repeat this study on different age
and occupational groups. The research also has several implications for practitioners
and educators. According to this; it is important to investigate positive psychology-
based topics in the field of education to conduct research and applications on
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character strengths in education, and study the variables that increase the well-being
of students. These efforts will directly contribute to the well-being of students and
indirectly increase their academic success. Besides, this study revealed that gratitude
explained about one-third of the variance in well-being level. Accordingly, effective
gratitude interventions in school settings can also be used in Turkey.

References

Akman, Y., & Korkut, F. (1993). Umut 6lcegi uzerine bir calisma [A Study on Hope
Scale] Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 9, 193-202. Retrieved
from http:/ /www .efdergi.hacettepe.edu.tr/shw_artcl-1370.html

Atik, G, & Atik, Z. E. (2017). Predicting hope levels of high school students: The role
of academic self-efficacy and problem-solving. Education and Science, 42(190),
157-169. https:/ /doi.org/10.15390/EB.2017.5348

Aydin, G., &Tezer, E. (1991). iyimserlik, saglik sorunlar1 ve akademik basari iliskisi
[The relationship between optimism, health problems and academic
achievement]. TiirkPsikolojiDergisi, 26(7), 2-9.

Buyukozturk, S. (2013). Sosyal bilimler i¢in veri analizi elkitabi: Istatistik, arastirma deseni,
SPSS uygulamalart ve yorum [Handbook of data analysis for social sciences:
Statistics, research design, SPSS applications and interpretation]. (18. Baski).
Ankara: Pegem Akademi Yayinlar:.

Carr, A. (2013). Positive psychology: The science of happiness and human strengths.
Routledge.

Chan, D. W. (2013). Subjective well-being of Hong Kong Chinese teachers: The
contribution of gratitude, forgiveness, and the orientations to
happiness. Teaching and Teacher Education, 32, 22-30. Retrieved from
https:/ /www.sciencedirect.com/science/article/ pii/S0742051X12001837

Chang, E. C,&Sanna, L. ]. (2001). Optimism, pessimism, and positive and negative
affectivity in middle-aged adults: A test of a cognitive-affective model of
psychological —adjustment. Psychology and Aging, 16(3), 524-531.
https://doi.org/10.1037 /0882-7974.16.3.524

Diener, E., Emmons, R. A., Larsen, R. J., & Griffin, S. (1985). The satisfaction with life
scale. Journal of Personality Assessment, 49(1), 71-75.
https:/ /doi.org/10.1207/515327752jpa4901_13

Diener, E. (2000). Subjective well-Being: The science of happiness and a proposal for
a National Index. American Psychologist, 55, 1, 34-43. Retrievedfrom
https:/ / psycnet.apa.org/journals/amp/55/1/34/

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D. W., Oishi, S.,& Biswas-Diener,
R. (2010). New well-being measures: Short scales to assess flourishing and
positive and negative feelings. Social Indicators Research, 97(2), 143-156.
https:/ /doi.org/10.1007 /s11205-009-9493-y



94 Ferhat KARDAS-Zekeriya CAM-Mustafa ESKISU-Sedat GELIBOLU
Eurasian Journal of Educational Research 82 (2019) 81-100

Durak, M., Senol-Durak, E., & Gencoz, T. (2010). Psychometric properties of the
satisfaction with life scale among Turkish university students, correctional
officers, and elderly adults. Social Indicators Research, 99(3), 413-429.
https://doi.org/10.1007 /s11205-010-9589-4

Dursun, P. (2012). The role of meaning in life, optimism, hope, and coping styles in
subjective well-being. (Unpublished Doctoral Dissertation). Middle East
Technical University, Graduate School of Social Sciences, Ankara.

Emmons, R. A. (2009). Gratitude. In The Encyclopedia of Positive Psychology. (pp. 442-
447). Willey-Blackwell.

Emmons, R. A. (2004). The psychology of gratitude: An introduction. In R. A.
Emmons & M. E. McCullough (Eds.), The psychology of gratitude(pp. 3-16).
New York, NY: Oxford University Press.

Emmons, R. A., &McCullough, M. E. (2003). Counting blessings versus burdens: An
experimental investigation of gratitude and subjective well-being in daily
life. Journal of Personality and Social Psychology, 84, 377-389.

Eryilmaz, A., & Atak, H. (2001). The Relationships between adolescent subjective
wellbeing, self-esteem and optimism. Electronic Journal of Social Sciences,
10(37), 170-181. Retrieved from

https:/ /dergipark.org.tr/esosder/issue/6151 /82621

Eryilmaz, A.(2014). Universite 6grencileri igin gelistirilen 6znel iyi olusu artirma
programimun etkililiginin incelenmesi [Examining the effectiveness of the
subjective well-being increasing program developed for university
students]. Mehmet Akif Ersoy Universitesi Egitim Fakiiltesi Dergisi, 1(31), 111-
128. Retrieved from http:/ /dergipark.gov.tr/maeuefd/article/ 206247

Fredrickson, B. L. (2004). Gratitude, like other positive emotions, broadens and
builds. In R. A. Emmons & M. E. McCullough (Eds.), The psychology of
gratitude (pp. 145-166). New York, NY: Oxford University Press.
https:/ /doi.org/10.1093 / acprof:oso,/9780195150100.003.0008

Guse, T.,&Shaw, M. (2018). Hope, Meaning in Life and Well-Being Among a Group
of Young Adults. In Hopefor a Good Life (pp. 63-77). Springer, Cham.
https:/ /doi.org/10.1007/978-3-319-78470-0_3

Giindogdu, R., &Yavuzer, Y. (2012). Egitim fakiiltesi 6grencilerinin 6znel iyi olus ve
psikolojik ihtiyaclarinin  demografik degiskenlere goére incelenmesi
[Examining subjective well-being and psychological needs of students at the
educational faculty according to demographic variables]. Mehmet Akif Ersoy
Universitesi Egitim Fakiiltesi Dergisi, 12(23), 115 - 131. Retrieved from
http:/ /acikerisim.aksaray.edu.tr/xmlui/handle/20.500.12451 /1085

Hefferon, K., &Boniwell, 1. (2011). Positivepsychology: Theory, researchandapplications.
McGraw-HillEducation.

Ilhan, T., & Ozbay, Y. (2016). Yasam amaclarinin ve psikolojik ihtiyac doyumunun
oznel iyi olus uzerindeki yordayici rolu [The Predictive role of life goals and



Ferhat KARDAS-Zekeriya CAM-Mustafa ESKISU-Sedat GELIBOLU 95
Eurasian Journal of Educational Research 82 (2019) 81-100

psychological need satisfaction on subjective well-being]. Tiirk Psikolojik
Damgma  ve  Rehberlik  Dergisi, 4(34), 109-118.  Retrieved from
http:/ /eds.a.ebscohost.com/eds/pdfviewer/pdfviewer?vid=1&sid=12eef76
7-91e1-4a49-be01-edffbee235d7 %40sdc-v-sessmgr02

Karasar, N. (2011). Bilimsel arastirma yontemi [Scientific research
methodology]. Ankara: Nobel.

Kardas, F. (2017). Universite ogrencilerinde bir model sinamasi: pozitif duygularmn ve
kisisel kaynaklarin etkilesimi [Testing a model on thecollege students:
interaction of positive feelings and personal resources]. (Unpublished
Doctoral Dissertation). Ankara Universitesi Egitim Bilimleri Enstitiisii,
Ankara.

Kardas, F., & Yalcin, 1. (2018). Sukran: Ruh Sagligi Alaninda Guncel Bir Kavram.
Psikiyatride Giincel Yaklasimlar - CurrentApproaches in Psychiatry, 10(1), 1-18.
https:/ /doi.org/10.18863/ pgy.334494

Kardas, F., & Yalcin, 1. (2019). Siikran olcegi: Gecerlik ve guvenirlik calismasi
(Gratitude scale: Validity and reliability study). Electronic Journal of Social
Sciences. 18(69): 13-31. https:/ /doi.org/10.17755/ esosder.406306

Kucuksille, E. (2010). SPSS uygulamalari, cok degiskenli istatistik teknikleri [SPSS
applications and multivariate statistical techniques]. (In: S. Kalayc1 (ed).
Ankara: AsilYaymDagitim.

Lin, C. C. (2015). Gratitude and depression in young adults: The mediating role of
self-esteem and well-being. Personality and Individual Differences, 87, 30-34.
https://doi.org/10.1016/j.paid.2015.07.017

Lyubomirsky, S. (2008). The how of happiness: A scientific approach to getting life you
want. New York: The Penguin Press.

McCullough, M. E. (2002). Savoring life, past and present: Explaining what hope and
gratitude share in common. Psychological Inquiry, 13(4), 302-304. Retrieved
from http:/ /www jstor.org/stable/1448873

Nelson, SK. &Lyubomirsky, S. (2016). Gratitude. In: H. S. Friedman (Ed),
Encyclopedia of Mental Health (2. Bas). (pp. 277-280). Waltham, MA: Academic
Press.

Oguz Duran, N, & Tan, S. (2013). Minnettarlik ve yasam amaclari yazma
calismalarinin oznel iyi olusa etkisi [The Effects of gratitude and life goals
writing tasks on subjective well-being]. Tiirk Psikolojik Danisma ve
Rehberlik Dergisi, 5(40), 154-166. Retrieved from
Retrieved from https:/ /dergipark.org.tr/tpdrd/issue/21460/229894

Peterson, C. (2000). The future of optimism. American Psychologist, 55, 44-55.
https:/ /doi.org/10.1037/0003-066X.55.1.44

Robustelli, B. L., &Whisman, M. A. (2018). Gratitude and life satisfaction in the
United States and Japan. Journal of Happiness Studies, 19(1), 41-55.
https://doi.org/10.1007 /s10902-016-9802-5



96 Ferhat KARDAS-Zekeriya CAM-Mustafa ESKISU-Sedat GELIBOLU
Eurasian Journal of Educational Research 82 (2019) 81-100

Roberts, R.C. (2004). The Blessings of gratitude. In R. A. Emmons & M. E.
McCullough (Eds.), The psychology of gratitude (pp. 58-78). ). New York, NY:
Oxford University Press.
https:/ /doi.org/10.1093 / acprof:0so/9780195150100.003.0004

Sapmaz, F., & Dogan, T. (2012). Iyimserligin mutluluk ve yasam doyumuna etkisinin
incelenmesi [Examination of the Effect of Optimism on Happiness and Life
Satisfaction]. Mersin ~ Universitesi Egitim  Fakiiltesi Dergisi, 8(3), 63-69.
Retrieved from https:/ /dergipark.org.tr/mersinefd/issue/17381/181487

Scheier, M. F.,& Carver, C. S. (1985). Optimism, coping and health: Assessment and
implications of generalized outcome expectancies. Health Psychology, 4,(3)
219- 247. Retrieved from https:/ / psycnet.apa.org/record/1986-19862-001

Scheier, M. E., &Carver, C. S. (1987). Dispositional optimism and physical well-being:
The influence of generalized outcome expectancies on health. Journal of
personality, 55(2), 169-210.
https:/ /doi.org/10.1111/j.1467-6494.1987.tb00434.x

Segerstrom, S. C. (2007). Optimism and resources: Effects on each other and on health
over 10 years. Journal of Research in Personality, 41, 772- 786. Retrieved from
https:/ /www.sciencedirect.com/science/article/ pii/S0092656606001127

Seligman, M. E. P. (1999). Positive social science. Journal of Positive Behavior
Interventions, 1(3), 181-182. https:/ /doi.org/10.1177,/109830079900100306

Seligman, M. E. P. (2004). Authentic happiness: Using the new positive psychology to
realize your potential for lasting fulfillment. Simonand Schuster.

Seligman, M. E. P. (2006). Learned optimism: How to change your mind and your life.
Vintage.

Sheldon, K. M.,Corcoran, M., &Prentice, M. (2019). Pursuing eudaimonic functioning
versus pursuing hedonic well-being: The first goal succeeds in its aim,
whereas the second does not. Journal of Happiness Studies, 20(3), 919-933.
https:/ /doi.org/10.1007 /s10902-018-9980-4.

Shin, D. C., &Johnson, D. M. (1978). Avowed happiness as an overall assessment of
the quality of life. Social Indicators Research, 5, 475-492. Retrievedfrom
https:/ /link.springer.com/article/10.1007 / BF00352944

Snyder, C. R. (2000). Handbook of hope: Theory, measures, and applications. In
Handbook of hope: Theory, measures, and applications.

Snyder, C. R., Harris, C., Anderson, J. R., Holleran, S. A., Irving, L. M., Sigmon, S. T.,
... & Harney, P. (1991). The will and the ways: Development and validation
of an individual-differences measure of hope. Journal of Personality And
Social Psychology, 60(4), 570.https:/ /doi.org/10.1037/0022-3514.60.4.570

Tabachnick, B. G., &Fidell, L. S. (2013). Using multivariate statistics (6! ed.). Pearson.

Telef, B. B. (2013). Psikolojik iyi olus olcegi: Tiirkceye uyarlama, gecerlik ve
guvenirlik calismasi [The Adaptation of Psychological Well-Being into



Ferhat KARDAS-Zekeriya CAM-Mustafa ESKISU-Sedat GELIBOLU 97
Eurasian Journal of Educational Research 82 (2019) 81-100

Turkish: A Validity and Reliability Study]. Hacettepe Universitesi Egitim
Fakiiltesi Dergisi, 28(28-3). Retrieved from
http:/ /dergipark.gov.tr/hunefd/issue/7791/101929

Terzi, S. (2008). Universite 6grencilerinde kendini toparlama gucunun icsel koruyucu
faktorlerle iliskisi [The Relationships between resilience and internal
protective factors in university students]. Hacettepe Universitesi Egitim
Fakiiltesi Dergisi, 35, 297-306. Retrieved from
http:/ / dergipark.gov.tr/hunefd/issue/7803 /102295

Uzun Oger, B.,& Tezer, E. (2008). Umut ve olumlu-olumsuz duygular arasindaki
iliskiler [Relationship between hope and positive-negativeaffect]. Dokuz
Eyliil Universitesi Buca Egitim Fakiiltesi Dergisi, 23, 81-86. Retrievedfrom
http:/ /dergipark.gov.tr/deubefd/issue/25428 / 268280

Watkins, P. C., McLaughlin, T., & Parker, J. P. (2019). Gratitude and subjective well-
being: Cultivating gratitude for a harvest of happiness. In Scientific Concepts
Behind Happiness, Kindness, and Empathy in Contemporary Society (pp. 20-42).
IGI Global.

Watkins, P. C,Woodward, K. Stone, T.&Kolts, R. L. (2003). Gratitude and
happiness: Development of a measure of gratitude, and relationships with
subjective well-being. Social Behavior and Personality, 31(5), 431-452.
https:/ /doi.org/10.2224 /sbp.2003.31.5.431

Witvliet, C. van O., Richie, F. J., Root Luna, L. M., & Van Tongeren, D. R. (2019).
Gratitude predicts hope and happiness: A two-study assessment of traits
and  states.  Journal of Positive  Psychology, 14(3), 271-282.
https:/ /doi.org/10.1080/17439760.2018.1424924

Wood, A. M., Froh, ].J., & Geraghty, A.W.A. (2010). Gratitude and well-being: A
review and theoretical integration. Clinical Psychology Review, 30(7), 890-905.
https:/ /doi.org/10.1016/j.cpr.2010.03.005

Yang, Y.Zhang, M. &Kou, Y. (2016). Self-compassionand life satisfaction:
Themediating role of hope,PersonalityandIndividual Differences, 98, 91-95.
https:/ /doi.org/10.1016/j.paid.2016.03.086

Young, M. E., & Hutchinson, T.S. (2012). The Rediscovery of gratitude: Implications
for counseling practice. Journal of Humanistic Counseling, 51, 99-113.
https://doi.org/10.1002/j.2161-1939.2012.00008.x



98 Ferhat KARDAS-Zekeriya CAM-Mustafa ESKISU-Sedat GELIBOLU
Eurasian Journal of Educational Research 82 (2019) 81-100

Psikolojik Tyi Olusun Yordayicilar1 Olarak Siikran, Umut, Iyimserlik
ve Yasam Doyumu

Atif:

Kardas, F., Cam, Z., Eskisu, M., & Gelibolu, S. (2019). Gratitude, hope, optimism and
life satisfaction as predictors of psychological well-being. Eurasian Journal of
Educational Research, 82, 81-100, DOI: 10.14689/ ejer.2019.82.5

Ozet

Problem Durumu: 19. yiizyilhn sonlarinda baslayip Tkinci Diinya Savasi'na kadar
devam eden siirecte, psikoloji alaninda genel anlamda hayatin negatif yonlerine
odaklanan, sorunlar teshis ve tedaviye yogunlasan ve bireylerin giiclii yonleri yerine
sorunlu yénlerine odaklanan bir yaklasimimn egemen oldugu goriilmektedir. Ozellikle
fkinci Diinya Savast'ndan sonra savasin etkisi, htimanizm anlayismin yayginlasmast,
hayatin pozitif yonlerini kucaklamaya yonelik ihtiya¢ psikolojide hakim
paradigmada farklilasmalara neden olmustur. Bu cercevede Carl Rogers, Abraham
Maslow gibi 6nctilerin ¢alismalarinin etkisiyle insanlarm giiclii yonlerine olan vurgu
artmaya baslamustir. Pozitif psikoloji yaklagimi patoloji (hastalik) odakli bu bakis
acisina  onemli elestiriler getirmis ve psikolojinin hayatin pozitif yonlerini
kucaklamasi gerektigini ve bireylerin giiclii yonlerine odaklanarak onlarin iyi
oluslarini arttirmay1 hedeflemesi gerektigini ileri stirmiistiir. Bu ¢ercevede ortaya
¢ikan ortaya c¢ikan calismalar 2000'li yillarin basinda Pozitif Psikoloji alanimin
sistematik olarak ortaya ¢tkmasina zemin hazirlamustir. Pozitif psikoloji yaklasiminin
yayginlasmasiyla birlikte mutluluk, iyi olus, yasam doyumu gibi konular sikilikla
arastirllmaya baslanmistir. Bu baglamda bireylerin yasam doyumlarini ve iyi olus
diizeylerini yordayan degiskenlerin ortaya konulmasi ve bu degiskenlere iliskin
gesitli kuramsal ve uygulamali calismalarin gerceklestirilmesi 6nem kazanmaistir. Bu
baglamda siikran, umut, iyimserlik ve yasam doyumu degiskenlerinin birbirileriyle
olan iligkilerinin ortaya konulmasi ve bu degiskenlerin iyi olusu yordama
diizeylerinin ortaya konulmasinin yararl olacag: diistiniilmektedir.

Arastirmamin Amaci: Yukarida ifade edilenler baglaminda, bu arastirmanin amaci,
universite ogrencilerinde siikran, yasam doyumu, iyimserlik ve umut diizeylerinin
psikolojik iyi olus durumunu, goreli 6nem sirasina gore, hangi diizeyde yordadigim
bir regresyon modeli ile ortaya koymaktir. Bu amag cercevesinde sozii edilen
degiskenlerin arasindaki iliskilerin ortaya konulmasi ve bu degiskenlerin iyi olusu
yordama diizeylerinin 6nem sirasina gore belirlenmesi amaglanmaktadir. Diger
yandan arastirmada ele alman degiskenlerin cinsiyete gore anlamli farklilasma
gosterip gostermedigi incelenmektedir.

Arastirmamin Yontemi: Arastirma tarama modeli ile gerceklestirilen nicel bir
calismadir. Arastirmanin calisma grubu {iniversite 6grencilerinden olusmaktadir.
Calismaya Van Ytiziinci Yil Universitesi, Mus Alparslan Universitesi, Erzincan
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Binali Yilditm Universitesi ve Ankara Universitesinde, 2017-2018 egitim 6gretim
yilinda cesitli fakiilte ve boltimlerde 6grenim gormekte olan 510 6grenci katilmustir.
Arastirmaya katilanlarin % 704’tnt (359) kadin, % 29,6’stm1 (n=151) erkekler
olusturmaktadir. Katilimcilarin yas araligi 17-30 araliginda degismekte olup, yas
ortalamasi 21,5'tir (Sx=2,05). Arastirmada veri toplama amaciyla Psikolojik Tyi Olus
Olgegi Yasam Doyumu Olgegi,, Siikran Olgegi, Yasam Yoénelimi ve Umut Olgegi
kullamilmustir. Veri analizinde ¢oklu dogrusal regresyon analizinden yararlanilmistir.
Veri analizi 6ncesinde normallik, dogrusallik ve homojenlik varsayimlarmin yani
sira, ¢oklu dogrusal regresyon modelinin sayiltilart olan ¢ok degiskenli normal
dagilim, dogrusallik, yordayici degiskenlerle bagimli degisken arasinda dogrusal bir
iliski, bagimsiz degiskenler arasinda ¢oklu baglanti (multicollinearity) probleminin
olmamasi, hata terimlerinin varyansmnin sabit ve hata terimlerinin ortalamasinin
sifira esit olmas1 varsayimlari incelenmistir. Varsayimlarin karsilandig: anlasildiktan
sonra temel analizler yapilmistir. Analizlerde SPSS paket programi kullanmilmustir.
Veri analizi stirecinde betimsel istatistikler, iki asamali ¢oklu dogrusal regresyon
analizi, bagimsiz trneklem t testi ve Pearson Momentler Carpimi Korelasyon
Katsayis1 yontemlerinden yararlanilmistir.

Arastirmamin Bulgulari: Arastirmada sonucunda yasam doyumu, stikran, iyimserlik
ve umut degiskenlerinden sadece yasam doyumu diizeyinin cinsiyete gore anlaml
sekilde farklilastigi, diger degiskenlerde bir farklilasma olmadigi belirlenmistir.
Diger yandan arastirmadaki biitiin degiskenlerin birbirileriyle anlamli pozitif
iliskilere sahip olduklar1 sonucuna ulasilmustir. Psikolojik iyi olusu yordayan
degiskenlere iliskin asamali regresyon analizi sonuglar1 psikolojik iyi olusu en fazla
yordayan degiskenlerin sirasiyla siikran, umut, iyimserlik ve yasam doyumu oldugu
belirlenmistir. Arastirmada psikolojik iyi olusun en giiclii yordayicisimin stikran
duyma oldugu belirlenmistir. Buna gore siikran duyma tek basina iyi olustaki
degisimin yaklasik ytizde 36's1n1 yordamaktadr.

Arastirmamin Sonuclart ve Onerileri:Bu arastirmada farkli sehirlerde ve farkli
tiniversitelerde 6grenim gormekte olan tiniversite 6grencilerinde psikolojik iyi olus,
yasam doyumu, stikran, iyimserlik ve umut degiskenleri arasindaki iliskiler
incelenmis ve olusturulan regresyon modeli test edilmistir. Arastirma sonucunda ele
alan degiskenlerin birbirileriyle ¢esitli diizeylerde anlamli pozitif iliskiler icinde
oldugu ortaya konulmustur. Arastirma bulgular1 cercevesinde arastirmacilara iyi
olusu yordamaya iliskin pozitif duygularin cesitlenerek benzer arastirmalarin
tasarlanmasi, bu arastirmada ele alman degiskenler arasindaki aracilik iligkilerine
yogunlasarak yeni model onerilerinin ortaya konulmasi, calismanin farkli yas ve
meslek gruplartyla tekrarlanmast onerilmektedir. Uygulayicilarin bu arastirmanin
bulgularindan hareketle stikrani arttirmaya ve siikran araciligiyla bireylerin iyi
oluslarma katki sunmaya, iyimserlik ve umut calismalar1 araciligiyla iyi olusu
arttirmaya ve bireylerin yasam doyumlarmi yiikseltmeye iliskin ¢alismalar
yapmalarinin énemli oldugu diistintilmektedir.

Anahtar  Kelimeler: iyi olus, stikran, umut, iyimserlik, yasam doyumu
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Introduction

Historically, the development of the counseling and guidance field within Turkish
schools began in the 1950s (Tan, 1986). During this time, in order to develop disciplines
such as psychology, counseling, and education within the Turkish educational system,
scholars in the field of education visited Turkey from the United States and Europe in
order to exchange their ideas with Turkish educators and scholars. In addition,
Turkish educators and scholars reciprocated in the exchange of ideas and knowledge
by visiting their counterparts in the United States and Europe. The exchange of ideas
with the international academic counseling and guidance community was the impetus
for the development of counseling and guidance programs within Turkey, leading to
the first counseling and guidance undergraduate-level university program established
in Turkey at Ankara University in 1965, and the first graduate-level university
counseling and guidance program in Turkey established at Hacettepe University in
1967. Over the past 69 years, the number of counseling and guidance programs in
Turkey has grown exponentially, and as a result, according to data published in 2018
posted on the Turkish Council of Higher Education official website, 66 state and 18
private foundation universities had students registered in undergraduate-level
counseling and guidance education programs (Council of Higher Education, 2018). At
the same time, 24 doctoral and 39 master degree programs in counseling and guidance
had been established throughout Turkey (Z. Atik, 2017). The increase in the number
of counseling and guidance programs throughout Turkey is an indication of the need
of counselors to serve individuals, families, and groups connected with schools as well
as those needed within the community. Although the increase in counseling and
guidance opportunities within schools is a positive for all involved, there continue to
be on-going challenges in Turkey regarding the standardization and accreditation of
these programs as well as further issues connected to professional identity and
specialization within the counseling field (Aladag & Kemer, 2016a; Stockton & Yerin
Giineri, 2011). As a result, to improve the quality of counselors and counseling
programs throughout Turkey, it is critical that counselor education programs be
standardized as well as there be an effective supervision system put in place as part of
the counseling program curriculum. Importantly, the lack of standardization within
counselor education programs reflects negatively on supervision practices. In
particular, it is necessary to adjust and/or restructure the supervision of individual
counseling sessions within the scope of individual counseling practicum in order for
the individual development of counseling students to be closely followed throughout
the educational practicum process (Bernard & Goodyear, 2009; Borders & Brown,
2005). During the supervision process, counseling trainees are provided guidance and
support in regards to determining the appropriate counseling approaches for client-
specific needs as well as developing their own counseling process skills as a way of
becoming competent counseling practitioners (Borders, 2009). Also, creating a realistic
perception of competence in counselor education is as important as developing the
actual counseling skills (Larson & Daniels, 1998; Loganbill, Hardy, & Delworth, 1982),
and the supervision process can serve in fostering and developing these perceptions
within trainees. For example, counseling trainees being evaluated and receiving
constructive feedback during the supervision process in regards to their performance



Gokhan ATIK —Zeynep ERKAN ATIK 103
Eurasian Journal of Educational Research 82 (2019) 101-120

and use of techniques within the learning and developmental process can ultimately
lead to positive effects towards the improvement of trainees’ self-efficacy beliefs
(Daniels & Larson, 2001; Fernando & Hulse-Killacky, 2005; Ladany, Ellis, &
Friedlander, 1999; Meydan, 2015; Pamukgu, 2011; Satic1 & Tiirkiim, 2015).

Over the past 15 years, supervision has emerged as a pressing issue within
counselor education throughout Turkey (Aladag & Kemer, 2016b; G. Atik, Celik, Giig,
& Tutal, 2016; Z. Atik, 2017; Erkan Atik & Yildirim, 2017; Erkan Atik, Arici, & Ergene,
2014; Kemer & Aladag, 2013; Kogyigit Ozyigit & i@leyen, 2016; Meydan, 2015; Sivis
Cetinkaya & Karairmak, 2012), however, for a very long time this issue has not been
systematically addressed within counselor education programs (Ersever, 1993). In
order to become an effective and professional counselor, supervision plays an
important role in the personal and professional development of counseling trainees
(Borders, 2009). In the United States, where the practice of supervision in counselor
education is highly developed, the Council for Accreditation of Counseling and
Related Educational Programs (CACREP) (2016) requires supervision in a variety of
modalities as a mandatory requirement of counselor education.

In Turkey, since there are a high number of students enrolled in undergraduate
counseling programs, there is a growing need for the use of models that focus on group
work within the supervision process. As evidence of an increase in the use of group-
oriented supervision models, the findings of two national surveys in Turkey
conducted with supervisors and counseling trainees, Aladag and Kemer (2016b) and
Z. Atik (2017) found that group supervision is in effect the most commonly used
approach for dealing with the high number of counseling trainees. Examples of some
of the commonly utilized group supervision methodologies presented in past studies
were (Aladag & Kemer, 2016b; Z. Atik, 2017) authoritative group supervision,
supervisory interactive group supervision (Proctor & Inskipp, 2001), and although
limited, peer group supervision (Borders, 1991). The group supervision model that
counseling trainees in past studies stated benefitting the most from was the use of peer
group supervision (Z. Atik, 2017). As a result, peer group supervision models are
considered appropriate models of counseling supervision for use with undergraduate
counseling trainees in Turkey. There are a variety of peer group supervision models
presented in the counseling supervision literature, even though, many of them differ
in terms of their types, degree of structuring, and focus (Borders, 2012). For example,
some of the supervision models are designed for use with students, while others are
primarily utilized for use with practitioners. One peer group supervision model, in
particular, the structured peer group supervision format, was introduced by Borders
(1991) and is considered to be an appropriate model for use in Turkey because it is a
supervision format that supports the professional development of counselors at all
levels. In the structured peer group supervision format, a small three to six participant
group is supervised by one qualified trainer for 11/2to 3 hour-long weekly or biweekly
meetings. At the initial structured peer group supervision meeting, group members
identify their learning goals and then during subsequent meetings, the group members
take turns presenting recordings of their counseling sessions for review and critique
by their peers. Importantly, during these sessions, the peer group members choose or
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are assigned specific roles, take on certain perspectives, and/or carry out tasks as part
of the recording segment review process. The tasks carried out by the group members
may include (a) observing counselor or client nonverbal behavior or a particular
counseling skill, (b) assuming the role of the counselor, client, or parent, spouse, friend,
teacher, or other significant person in the client’s life, (c) viewing the session from a
particular theoretical perspective, and (d) creating metaphor for the client, counselor,
and counseling process (Borders, 1991).

The structured peer group supervision format not only focuses on developing
counseling skills but also provides support for counseling trainees to evaluate their
clients from different perspectives as well as to become competent counselors by
increasing their mastery of the requisite abilities, knowledge, and interpersonal skills
needed in this career pursuit (Borders, 1991). The structured group supervision format
has specific strengths that make it an effective and useful system of providing feedback
and direction to counseling trainees, for example, with the group-meeting format all
group members are provided an opportunity to participate within the sessions and
provide their perspective through instructive feedback for their peers. Importantly, the
peer feedback provided should be objective, improve cognitive counseling skills,
applicable for both experienced and novice counselors, teach self-monitoring, and
provide a systematic procedure and framework for supervision (Borders, 1991).
Another strength of the peer group supervision format is that its effectiveness is
backed up by empirical evidence (Benshoff & Paisley, 1996; Crutchfield & Borders,
1997; Starling & Baker, 2000).

Considering the strengths of the structured peer group supervision format, the aim
of this study was to examine the appropriateness and usefulness of the structured peer
group supervision format, frequently utilized in university graduate-level counseling
programs in the United States, for the instruction and development of undergraduate
counseling students within Turkey. In addition, another intention of this study was to
determine the usefulness of this supervision approach for increasing the self-efficacy
beliefs of counseling trainees within the scope of the courses carried out under the
supervision process. More specifically the research questions explored in this study
are as follows:

1. What are the perceptions of undergraduate counseling trainees in regards to the
structured peer group supervision format?

2. What is the level of improvement of counseling self-efficacy among
undergraduate counseling trainees who received structured peer group supervision?

Method
Research Design

This study utilized a sequential exploratory mixed method research design. In this
design, first, the qualitative data was collected and analyzed, and then in the
subsequent step, the quantitative data was collected and analyzed. The integration of
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the qualitative and quantitative data occurred later during the interpretation and
discussion stage (Hanson, Creswell, Plano Clark, Petska, & Creswell, 2005). The
qualitative aspect of this study was to examine the undergraduate-level counseling
trainees” perceptions as they related to the structured peer group supervision format.
The quantitative aspect of the study, which utilized a pre-experimental design, focused
on investigating the effect of the structured peer group supervision format on the level
of improvement in the counseling self-efficacy of the participating undergraduate
counseling trainees.

Participants

The participant group for this study was comprised of senior-level university
students from a Counseling and Guidance program at a state university located in
Ankara, Turkey. In the qualitative portion of this study, the participant group included
16 undergraduate counseling trainees (13 female and 3 male) with ages ranging
between 21 to 23 years old (M = 22.31, SD =.70). The quantitative portion of the study
included a participant group of 21 undergraduate counseling trainees (14 female and
7 male) with ages ranging between 21 and 23 years old (M = 22.05, SD = .67). In
addition, a convenient sampling strategy was employed in both portions of the study.

Measures

The qualitative data was collected via a demographic information form to acquire age
and gender information, and a survey form developed for obtaining the counseling
trainees’ opinions in regards to their experiences with the structured peer group
supervision format. The survey form developed for this study included the following
six open-ended questions: (a) How did receiving supervision from your peers
contribute to your development? (b) What kind of awareness did you gain through
your peer group supervision session? (c) How did taking on the roles (i.e., counselor,
clients, etc.) or perspectives (i.e., assessment of the client, evaluation of the process,
etc.) for providing feedback to your peers contribute to your own development? (d)
What are the strengths of structured peer group supervision as compared to individual
supervision? () What aspects of the structured peer group supervision format do you
think should be improved? (f) What do you think about the use of the structured peer
group supervision format for the training of undergraduate-level counseling students?
It is also important to point out that both the purpose of the study and the related
supervision literature were carefully considered when preparing the study’s survey
questions.

In the quantitative portion of this study, the counseling self-efficacy levels of the
trainees were measured through the Counselor Activity Self-Efficacy Scales (CASES)
(Lent, Hill, & Hoffman, 2003), which was adapted for Turkish by Pamuk¢u and Demir
(2013). The original version of the CASES consists of three sub-domains of counselor
self-efficacy including; helping skills self-efficacy, session management self-efficacy,
and counseling challenges self-efficacy. Each domain of the CASES consists of a unique
number of items, for example, the helping skills self-efficacy domain includes 15 items
that assess the helping-counseling skills, the session management self-efficacy domain
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consists of 10 items to evaluate the management of specific counseling session tasks,
and finally the counseling challenges self-efficacy domain consists of 16 items to assess
any relationship conflicts and/or client distress. The CASES is a 41-item measurement
tool that includes a description of competencies that counselors perceive for various
counseling session tasks and utilizes a 10-point rating scale (0 = no confidence, 9 =
complete confidence) (Lent, Hill, & Hoffman, 2003). Besides, for the original form of
CASES, the overall Cronbach alpha coefficient was .97. While, the Cronbach alpha
coefficients for the sub-domains ranged from .79 to .94 (Lent, Hill, & Hoffman, 2003),
and the Cronbach alpha coefficients obtained from the Turkish adaptation study were
.98 for the overall scale, which ranged between .92 and .95 for the sub-scales (Pamukg¢u
& Demir, 2013).

Procedure

In the qualitative portion of the study, data were collected over three successive
academic years including 2011-12 (n = 8), 2012-13 (n = 2), and 2013-14 (1 = 6). The
counseling trainees completed the survey forms during the final session of their
structured peer group supervision sessions. The survey forms were completed over a
period of approximately 30 minutes at a designated university-counseling center.
Before collecting any data, the researchers explained the purpose of the study to the
participants as well as the importance of their participation in the study. It was ensured
that participation was voluntary and that they could discontinue participation in the
study at any time without experiencing consequences. Furthermore, the privacy of the
counseling trainees was ensured by not inquiring about any personal information on
the measures.

The quantitative data for the study were collected during the spring semester of
the 2014-15 academic years. A total of three measures relating to the counseling self-
efficacy were queried from the counseling trainees. The first measure was conducted
at the out-set of the first counselor trainee supervision session, the second measure
took place at the out-set of the fourth supervision session, and finally, the last measure
occurred at the close of the final supervision session. All of the counselor trainee
supervision sessions, as well as the administration of all information and survey forms
for this study, took place at a university-counseling center.

The structured peer group supervision sessions, which were performed during the
four educational years of the counseling trainees, were carried out under the
leadership of the primary author. In each educational year, the trainees were expected
to complete at least six counseling sessions with an individual client. The supervision
sessions were conducted in line with the steps explained regarding the structured peer
group supervision model developed by Borders (1991). For example, during each
course period, supervision groups with an average of six members were formed to
carry out the structured peer group supervision process. During the first session the
students were introduced to the structured peer group supervision format, the
responsibilities of the trainees were explained, and the supervision objectives of each
trainee were identified. Next, the structured peer group supervision sessions were
organized in order to gain feedback from each individual trainee. Finally, a
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termination session was held in which the supervision objectives of the trainees as well
as the process as a whole were evaluated. Throughout this entire peer group
supervision process a qualified supervisor took on the role of the moderator (Borders,
1991). In effect, the role of the moderator was to facilitate the session discussions, share
in the roles of others, summarize session feedback, and provide other essential
feedback when necessary. Importantly, in order to evaluate the effectiveness and
usefulness of this model, only one supervision methodology was utilized throughout
the entirety of the process. During the qualitative data collection period of this study,
the counseling trainees received both structured peer group supervision as well as
individual supervision in order for comparisons to be made across supervision
modalities. However, during the period of quantitative data collection, the counseling
trainees received only structured peer group supervision as a means of preventing any
form of confounding effect that might occur from other supervision modalities.

Data Analysis

This study utilized a mixed research design in order to measure the research aim
from a holistic perspective by conducting an in-depth examination of both qualitative
and quantitative data (Creswell, 2003; Tashakkori & Creswell, 2007). In the qualitative
portion of the study, trainee responses were analyzed through qualitative content
analysis as well as an inductive approach was followed in order to reveal new
constructs from the data without generating predetermined ideas. Since the
phenomena in the scope of this study was being researched for the first in Turkey, the
use of the previously mentioned approach was deemed to be the preferred
methodology to pursue. Before the content analysis was carried out, the researchers
utilizing the Windows Office-Word program transcribed the counselor trainees’
written responses verbatim. This transcription process also provided the researchers
with an opportunity to become acquainted with the content provided in the written
survey forms. In order for the researchers to better organize the counseling trainees’
transcribed responses, they were divided into two columns using a Windows Office-
Word document, in which the right column was utilized for the categorizing and
coding of data. Through researchers’ consensus, the themes and categories utilized for
the organization of data were identified from the study’s raw data as well as from
related literature. When the new categories emerged, all of the responses were
reviewed and then grouped accordingly. Following the consensus reached by the
researchers regarding the themes and categories for data analysis, they were again
discussed with one doctoral student as well as one assistant professor from counselor
education to reach further agreement consensus. While, in the quantitative portion of
the study, any change in the trainees’ level of counseling self-efficacy that may have
occurred through the structured peer group supervision process was examined by
utilizing random effect analysis. The use of the random effect analysis was conducted
by performing a linear growth model in HLM7 (Raudenbush, Bryk, & Congdon, 2010).
This model is especially useful for short-term measurements (Raudenbush & Bryk,
2002) because it is extremely effective at determining individual differences and
developments in terms of self-efficacy levels.
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Results

The data analysis results for this study are presented in the following section and
separated into two parts, including the qualitative and quantitative analysis. The
detailed integration and analysis of both data sets are presented later in the discussion

section.

Results of Qualitative Part

The perceptions of the counseling trainees were clustered into four main themes:
(1) contributions of the model, (2) strengths of the model compared to individual
supervision, (3) aspects of the model that need improvement, and (4) applicability of
the model for use with undergraduate-level counseling trainees. The categories and
subcategories for the counseling trainees” perceptions as they relate to the use of and
participation in the structured peer group supervision format are provided in the
following (see Table 1).

Table 1

Trainees” Perceptions of Structured Peer Group Supervision

Themes

Categories/Subcategories

Contributions of
the model

Increase in counseling competencies and self-awareness (1 =15)
Different perspectives (n = 15)

Supportive, constructive, instructive, and self-esteem building
environment (n = 13)

Working on different cases and gaining experience (1 = 12)
Seeing similar experiences and normalization (n = 9)

Finding the process effective and benefitting from the process
(n =10)

Being active in the process (n =7)

Enjoying the process (1 = 5)

Strengths of the
model compared
to individual

Different perspectives and working on different cases (1 = 13)
Seeing similar experiences and normalization (n = 9)
Receiving more feedback and gaining awareness (1 = 7)

supervision A more comfortable process (n = 5)
Aspects of the Recommendations for the model (n =7)
model that need Use of the roles in the process (n = 4)
improvement Giving feedback (n = 3)

The role of supervisor (n = 2)
Preparation for the supervision (n =1)
Issues for the implementation of the model (1 = 12)
Time and duration issues (n = 6)
Not being able to receive more group supervision (n =4)
Place/setting problems (n = 2)
Nonattendance (n = 1)
Unable to collect sufficient data (n = 1)
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Table 1 continued

Trainees” Perceptions of Structured Peer Group Supervision

Themes Categories/Subcategories

Applicability of the model for Definitely used (1 = 16)
undergraduate counseling
students

Contributions of the Model

The counseling trainees highlighted that use of the structured peer group
supervision model contributed to increases in their counseling competencies and self-
awareness. The trainees also reported that the group supervision process significantly
contributed to improvements in their counseling skills (ie., focusing, empathy,
reflection of contents and feelings, asking questions, confrontation, etc.), case
conceptualization skills, knowledge regarding counseling theories, techniques, and
interventions as well as their self-awareness in relation to identifying their strengths
and aspects of the process that they believe need improvement. For example, one
trainee stated, “I checked and was sure through group supervision whether or not I was
applying the ABC model in the right way. I noticed that I could find appropriate metaphors for
counselors or clients. I noticed how to focus on a client and handle his or her statements while
applying a cognitive disputing technique. I also developed my skill of constructive criticism.”

The trainees emphasized that the process of role taking provided them with
opportunities to look at the situation from differing perspectives as well as hear
differing opinions from group peers. Also, the structured peer group supervision
model appeared to make a significant contribution in terms of working with clients
who expressed they had unique concerns. Furthermore, trainees stated structured peer
group supervision provided an environment that was supportive, constructive,
instructive, and self-esteem building. Also, the counseling trainees noted that peer
group supervision required, as participants, to play an active part in the process.
Finally, several of the trainees pointed out that parts of group supervision format were
enjoyable, for example, taking on the metaphor role.

Strengths of the Model Compared to Individual Supervision

When the trainees were queried about the strengths of the model in comparison to
individual supervision, they frequently reported that the structured peer group
supervision model provided opportunities to gain different perspectives as well as
allowing them to work on cases with differing clients. For example, one trainee stated,
“We were six people in the group supervision and this meant six different perspectives, six
different solutions to the problem. This also meant six different pair of eyes given to us to see
the things we cannot see.” In addition, most of the trainees stated that they felt they were
not alone in the peer group supervision process, generally made the same mistakes,
and had the same concerns regarding the assisting process. Also, they normalized their
experiences and concerns in regards to the supervision. Another strength of the
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structured peer group supervision model emphasized by some of the trainees was that
they were able to receive a greater level of feedback as well as gain a deeper awareness
of the situation. To substantiate this sentiment, one trainee stated, “If we think about fish
as gains and awareness, individual supervision is similar to fishing with a fishing rod; whereas,
peer group supervision is similar to fishing with fishing nets.” Finally, several of the
counseling trainees reported that structured peer group supervision, in comparison to
individual supervision, was more comfortable in terms of the relationship dynamics
that occurred through the counseling process.

Aspects of the Model that Need Improvement

In terms of the aspects of the model that might need improvement, the trainees
provided some recommendations for improving the structured peer group
supervision format as well as suggestions for improvements to the implementation
process. In regards to improving the use of structured peer group supervision, several
trainees recommended adding further roles to the model, and as a result, having
counseling trainees focus on multiple roles instead of just one. Although no one
experienced this problem, several of the trainees pointed out that providing peer
feedback is a critical aspect of the process, and they believe if constructive feedback is
not provided, there could be deleterious damage to group dynamics. Surprisingly, in
terms of the supervisor’s role in the process, one trainee commented that they felt the
supervisor should act more as a director instead of providing the more democratic
approach that they experienced in their supervision experience. Another counseling
trainee reported that they felt it could be beneficial if they received a variety of forms
of explanation about how to prepare for the session before attending and receiving
counseling supervision.

As far as the implementation process of the group supervision model, the most
frequent weaknesses that trainees emphasized were the limited amount of time
allotted for peer group supervision, unavailability of the supervisors’ time, and not
receiving a greater amount of group supervision. The least frequently reported
problems for the implementation process were problems with the place and/or
setting, nonattendance, and being unable to collect a sufficient amount of data to
provide feedback.

Applicability of the Model for Undergraduate Counseling Students

All of the trainees queried in this study provided favorable responses in regards to
the use of the structured peer group supervision format as a means of educating
undergraduate counseling trainees within Turkey. An example of this was provided
by one trainee who expressed, "Group supervision must be used in the education of
counseling trainees because it saves the trainees from crawling into uncertainty and provides
an opportunity for the trainees to move in the right direction."

Results of Quantitative Part

The results of the qualitative data analysis indicated that the average counseling
self-efficacy score from the first round of testing was calculated at (.0 132.364 logits,
and the trainees gained an average (5,,) 46.846 logits per measurement over the study
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duration (see Table 2). The counseling trainees varied significantly in counseling self-
efficacy scores at the beginning of the structured peer group supervision process (y2=
82.993, df =20, p <.001). Besides, there was a significant variation among the trainees’
growth rates after the beginning of structured peer group supervision process (y2 =
55.186, df = 20, p < .001). Initial reliability coefficients indicated that there was a
significant variation in the data regarding individual differences in both the initial
status and the growth rates. When the correlation between individual change and
initial status was examined, the progress of counseling trainees who exhibited low
counseling self-efficacy scores at the beginning of structured peer group supervision
process was higher than those who had high counseling self-efficacy scores at the
beginning of the same process.

F{;zlzizer ]2\/Iodel of Growth in the Counseling Self-Efficacy of Undergraduate Trainees
Fixed Effect Coefficient SE t ratio
Mean initial status, B 132.364 14.204 9.318
Mean growth rate, 46.846 5.570 8.410

Variance
Random Effect Component df X2 p-value
Initial status, ry; 3195.722 20 82.993 <0.001
Growth rate, 1y; 405.826 20 55.186 <0.001
Level-1 error, e; 418.284

Reliability of OLS Regression Coefficient Estimate

Initial status, my; 0.743

Growth rate, my; 0.612

Discussion, Conclusion, and Recommendations

In this study, the experiences of undergraduate counseling trainees related to the
use of structured peer group supervision, and the effect of this supervision format on
the growth of the counseling self-efficacy beliefs of trainees were examined. The
qualitative portion of this study revealed that the structured peer group supervision
format contributed significantly to the professional development of the trainees. The
aspects of the group supervision format that contributed to the counseling trainees’
development were an increase in their competencies and self-awareness; gaining
differing perspectives; being in a constructive, instructive, and supportive
environment that increased self-esteem; working on a variety of cases and gaining
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experience; witnessing similar experiences and normalizing those experiences; taking
an active role in the process; and finally, overall enjoyment and satisfaction. Consistent
with the findings of this study, Borders et al. (2012) reported that group supervision
provided multiple perspectives to trainees, helped them to normalize their
experiences, and exposed them to multiple counselor styles. In addition, there were
explanations regarding the fact that peer group supervision does have merits for
group members in terms of providing a safe environment, encouraging process
participation, providing goal-oriented and constructive feedback, developing
cognitive counseling skills, and teaching group members to critique themselves
(Borders, 1991). Gillam, Hayes, and Paisley (1997), pointed out that trainees benefit
from peer group supervision by experiencing a variety of counseling and personal
styles, learning from their peers’ presentations, adapting what they have learned to
their own practices, and learning to provide appropriate feedback.

Supporting the qualitative findings relating to the contributions of the structured
group supervision model, the quantitative findings of this study indicated that
structured peer group supervision positively affected the counseling self-efficacy
beliefs of trainees, and the counseling self-efficacy levels of the trainees showed
increases with each measurement. Counseling self-efficacy refers to a counselor’s
judgments about his or her ability to conduct effective counseling with his or her
clients. These judgments are generally related to aspects of counseling such as having
effective helping skills, conducting sessions in line with the purpose of each session,
and dealing with challenging clients (Larson & Daniels, 1998). According to Bandura
(1997), self-efficacy beliefs about performing tasks are fed by four sources:
performance accomplishments, vicarious experiences, verbal persuasion, and
physiological states or emotional arousal. To have positive counseling self-efficacy
beliefs there is a need have these experiences, and the structured peer group
supervision environment can provide an opportunity for trainees to experience
performance accomplishments as well as provide possibilities for vicarious
experiences provided through feedback from others. However, group member
feedback following the watching and/or listening of peers’ recorded counseling
sessions can have a critical impact on trainee development (Borders, 1991; Borders &
Brown, 2005), and as a result, the activation of verbal persuasion can reach a high level.
The support of the physiological states or emotional arousal which makes up the final
source of self-efficacy, through the supervision process the emotional state of trainees
as well as how to cope with trainees’ concerns are covered in the supervision process.
When all the self-efficacy sources are evaluated, it is clear that the structured peer
group supervision process does provide multidimensional support for the
development of trainees. In agreement with this assertion, many studies describing the
contributions of the structured peer group supervision format also posited that this
supervision approach does lead to increases in the counseling self-efficacy of
counseling trainees (Cashwell & Dooley, 2001; Crutchfield & Borders, 1997).

One of the remarkable findings of this study was that the trainees starting with
lower counseling self-efficacy beliefs had greater increases in their end of study
counseling self-efficacy beliefs than those trainees starting with higher counseling self-
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efficacy beliefs. From previous studies it is known that novice-counseling trainees
usually experience higher anxiety and lower perceived self-efficacy (Daniels & Larson,
2001; Larson & Daniels, 1998). In particular, it can be postulated that structured peer
group supervision can be an important normalization and recovery process for
trainees who do not have a realistic perception of self-efficacy due to environmental
features. As a result, trainees with low counseling self-efficacy at the beginning of the
supervision process may experience this normalization more actively in comparison
to their peers with high counseling self-efficacy.

The trainees emphasized what they believed were the strengths of the structured
peer group supervision format in comparison to the individual supervision approach,
for example, the multiple perspectives gained and ability to work on different cases,
witnessing similar experiences and the normalization of these experiences, receiving a
higher level of feedback and gaining greater awareness, and overall feeling of being
more comfortable throughout the supervision process. According to these findings,
the structured peer group supervision model, in comparison to individual
supervision, provided additional contributions to the development of the trainees’
knowledge and skills related to counseling. In Borders et al. (2012), the strengths of
structured peer group supervision compared to the individual supervision were in
line with the findings of this study. This consistency indicates that the model has the
same influence on both undergraduate and graduate counseling trainees. As a result,
since individual supervision allows for one-on-one focus with each trainee and
considering the trainee’s dependence on the supervisor (Bernard & Goodyear, 2009;
Stoltenberg & McNeill, 1997), the use of both supervision modalities, individual and
structured peer group supervision, should be deemed both complementary and
beneficial for the education of counseling trainees.

The trainees” opinions regarding the improvements that could be made to the
group supervision model were limited in number. A few trainees who did recommend
adding more roles, providing feedback in a more constructive way, recognizing the
importance of the supervisor's role, and provided opportunities for trainee
preparation prior to the supervision process. The trainees did report problems they
believed were associated with the implementation process of the model. For example,
in addition to the roles already offered in the group supervision model, the use of
narrative approaches for increasing cognitive skills as well as found poetry (Waalkes,
DeCino, & Borders, 2017) and metaphor can also provide important contributions to
this supervision modality. Furthermore, during the supervision process, the
supervisor adopted the role of moderator and provided feedback that the trainees
believed was beneficial. It is believed that this scenario can contribute to the transfer
of positive experiences related to the group supervision process, especially for those
undergraduate counseling trainees who gain an opportunity to act more
independently.

Overall, the results from this study suggested that the structured peer group
supervision format is a very practical and useful approach for the education of
undergraduate-level counseling students. All trainees queried in this study
recommended that the use of the group supervision model for counselor education
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programs in Turkey is an appropriate decision. Providing supervision to students
enrolled in Turkish university undergraduate-level counseling programs faces a big
challenge due to the overwhelming number of students enrolled in these programs.
Therefore, the structured peer group supervision approach could be an effective
means of providing supervision for all of the counseling trainees in an efficient and
productive manner. In addition, results of this study reveal that it can be useful to
carry out supervisor training for the dissemination of the structured peer group
supervision method as well as to teach this counseling supervision approach as part
of doctoral-level counseling supervision course.

Within the scope of this study, the limitations of using a pre-experimental research
design were recognized. As a result, in order to control any deleterious factors that
might affect the development of the counseling trainees” self-efficacy levels during the
supervision process, it is recommended that future studies utilize a control group as
well as randomly select and assign participants into experimental and control groups.
Also, it can be useful to include variables related to the supervision process that can
ultimately aid in the counseling self-efficacy development of trainees (i.e., supervisory
working alliance, trainee developmental levels, and trainee perceptions regarding
supervision styles). Finally, it is also believed that it is important to utilize larger
sample sizes in future studies as a means of better generalizing research findings.
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Psikolojik Danisman Adaylarinin Yapilandirilmis Akran Grup
Siipervizyonuna Iliskin Algilar1 ve Deneyimleri: Karma Desenli Bir
Calisma

Atif:

Atik, G., & Erkan Atik, Z. (2019). Undergraduate counseling trainees’ perceptions and
experiences related to structured peer group supervision: A mixed method
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Ozet

Problem Durumu: Tiirkiye’deki psikolojik danisman egitiminin niteliginin artirilmast
icin lisans diizeyindeki psikolojik danisma ve rehberlik egitim programlarinin
icerisine etkili stipervizyon uygulamalarimin dahil edilmesinin gerekliligi yaklasik 15
yillik bir siiredir tartisilagelmektedir. Ote yandan egitim programlarimin standart bir
uygulama deneyimi sunamamasi, psikolojik danisman adaylarimin farkl: niteliklerde
ve yeterlilikte yetismesine yol ag¢maktadir. Bu durum aym1 zamanda egitim
programlar1 arasinda, tizerinde uzlasilan standart bir uygulama ve stipervizyon alt
yapisimin  kurulmasmi  giiclestirmektedir. Psikolojik damisman adaylarimn,
danisanlarina 6zgii ihtiyaglar1 ve uygun yaklasimlari belirleyebilmelerine ve siireg
becerilerini gelistirmelerine destek olmak, uygulamaya dayal1 derslerin stipervizyon
esliginde yiiriitiilmesi ile miimkiindiir. Ozellikle psikolojik danisman adaylarinin
stire¢ boyunca bireysel gelisimlerini yakindan takip edebilme imkani saglayan, bireyle
psikolojik danisma uygulamalar: dersleri kapsaminda yapilacak psikolojik danisma
oturumlarina dontik siipervizyonun yapilandirilmas: gerekmektedir. S6z konusu
yapilandirma, kullanilacak stipervizyon yontemlerini, psikolojik danisman
adaylarinin  ihtiyaclarina ve programin Ozelliklerine gore bi¢imlendirmeyi
kapsamaktadir. Amacli sekilde segilecek olan yontemler psikolojik danisman
adaylarinin gelisimsel ihtiyaclarma uygun olarak kullanildiginda 6zyeterlik algisim
gliclendirme tizerinde olumlu bir etkiye sahiptir.

Stipervizyon yontemleri bireysel, ticlii ve grup olmak {izere farkli formatlarda
kullanilabilmektedir. Ozellikle Tiirkiye'de lisans egitimi ile psikolojik danisman
yetistiren bir egitim sistemine sahip olundugu goz 6ntinde bulunduruldugunda, hem
ogrenci mevcutlariin fazlalig: ile bas etmek hem de nitelikli stipervizyon vermek
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adimna grup stipervizyonu formatlari arasinda yer alan yapilandirilmis akran grup
stipervizyonu oldukga etkili bir yontem olarak ¢n plana ¢tkmaktadir. Yapilandirilmis
akran grup stipervizyonu siireci, psikolojik danisman adaylarinin temel becerilerini ve
kavramsallastirma yeteneklerini gelistirmeye yonelik bir yontem olmakla birlikte
adaylarin stirece katilimlarini artiran, yapici geri bildirim vermelerine ve kendilerini
gozlemlemelerine olanak taniyan bir siirectir. Yontemin s6z konusu giiclii yanlari
dikkate alindiginda, Tiirkiye'deki uygulanabilirligi ve psikolojik danigsman
adaylarmin gelisimlerine etkisi ile ilgili calismalara ihtiya¢ duyulmaktadir.

Arastirmamin  Amaci: Bu calismada, lisans diizeyindeki psikolojik danisman
adaylarmn yapilandirilmis akran grup stipervizyonu formatina iliskin gortislerinin
ve bu stipervizyon formatinin, adaylarin psikolojik damisma ozyeterlik dtizeyleri
tizerindeki etkisinin incelenmesi amaglanmustir.

Arastirmanin Yontemi: Karma arastirma modellerinden kesfedici ardisik desenin
kullamldig1 bu calismada once nitel veriler, ardindan nicel veriler elde edilmistir.
Arastirmanin nitel bolimiinde katiimcilarin s6z konusu stipervizyon formatina
iliskin gortigleri alinmus; nicel bolimiinde ise, yar1 deneysel arastirma deseni
kullanmilarak psikolojik danisman adaylarmin 6zyeterlik diizeylerinin stipervizyon
siireci boyunca gelisimi incelenmistir. Arastirmaya Ankara’daki bir devlet
tiniversitesinde 6grenim goren psikolojik danisman adaylar1 katilmistir. Arastirmanin
nitel bsliimiine 2011-2012, 2012-2013, 2013-2014 Egitim ve Ogretim yillarinda bireysel
psikolojik danisma uygulamas: dersini alan 16 6grenci; nicel boliimiine ise 2014-2015
Egitim ve Ogretim yilinda ayni1 dersi alan toplam 21 6grenci katilmigtir. Arastirmanin
nitel béliimiinde demografik bilgi formu ile birlikte alt1 agik uglu sorunun yer aldig:
soru formu kullanilmistir. Soru formunda; akranlardan stipervizyon almanin katkilars,
yapilandirilmis akran grup stipervizyonunda edinilen farkindaliklar ve kazanimlar,
yapilandirilmis akran grup siipervizyonunda rollere girerek doniit verme ve alma,
yapilandirilmis akran grup stipervizyonunun bireysel siipervizyona gore giiclii
yonleri, yontemin yetersiz ve gelistirilmesi gereken yonleri ile bu yontemin psikolojik
danisman egitiminde kullanilmasina yonelik katilime1 goriislerini degerlendirmeye
yonelik sorulara yer verilmistir.

Arastirmanin nicel bolimiinde ise psikolojik danisman adaylarinin yapilandirilmis
akran grup stipervizyonu stiresince ozyeterlik diizeylerindeki degisimi cl¢gmek tizere
Psikolojik Damigma Ozyeterlik Olgegi kullanilmistir. Olgme araci yardim becerileri
ozyeterligi, oturum yonetmeye iliskin 6zyeterlik ve psikolojik danisma stirecindeki
zorluklara iliskin 6zyeterlik olarak adlandirilan tig faktorlii bir yapiya sahiptir. Toplam
41 maddeden olusan 6lgme araci 10'lu derecelendirme tizerinden yamitlanmaktadir.
Olgme aracindan alman yiiksek puanlar yiiksek 6zyeterlik algisina isaret etmektedir.
Nitel verilerin analizi, icerik analizi yontemi kullanilarak gergeklestirilmistir. Elde
edilen bulgular tema ve kategoriler altinda sunulmustur. Psikolojik danigsman
adaylarin dzyeterlik diizeylerinin yapilandirilmis akran grup stipervizyonu
stiresince degisimini 6l¢mek amaciyla, yapilandirilmis akran grup stipervizyonu
stiresince ti¢ asamali 6l¢tim elde edilmistir. Elde edilen veriler, HLM7 paket programi1
kullanilarak dogrusal gelisimsel model ile analiz edilmistir.
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Arastirmamin Bulgulari: Arastirmanin nitel bulgularina gore, psikolojik danisman
adaylarmin yapilandirilmis akran stipervizyonuna iliskin goriisleri dért tema altinda
toplanmustir. Bu temalar; 1) modelin katkilari, 2) bireysel stipervizyona gére modelin
giclt yanlari, 3) modelin gelistiriimesi gereken yanlari ve 4) modelin lisans
diizeyindeki psikolojik danisman adaylar: ile kullanimidir. Modelin katkilari
temasindaki 6ne ¢ikan kategoriler arasinda psikolojik damismaya iliskin becerileri ve
6z farkindaligr artirma, farkli bakis acilarindan bakabilme, destekleyici, yapici,
yonlendirici ve benlik algisim gelistirici bir ortam saglama, farkli vakalar tizerinde
calisabilme ve deneyim elde edebilme yer almaktadir. Bireysel stipervizyona gore
modelin giiclii yanlar1 temasinda, farkli perspektiflerden bakabilme ve farkli vakalar
tizerinde c¢alisabilme ile akranlar arasi1 benzer deneyimlerden gecme ve
normallestirme kategorileri 6ne ¢ikmaktadir. Modelin gelistirilmesi gereken yanlari
temas1, modele iliskin oneriler ve modelin uygulama kosullarina iliskin konular
kategorilerini icermekte ve bu kategoriler icerisinde siipervizyondaki roller, geri
bildirim verme, siire ve mekana iliskin gesitli alt kategoriler yer almaktadir. Son olarak,
modelin lisans diizeyindeki psikolojik danisman adaylart ile kullaniminda, tim
katilimcilarin ortak olarak ifade ettigi kesinlikle kullanilmasi gerektigini kapsayan tek
bir kategori yer almaktadir. Nicel boliime iliskin bulgular ise yapilandirilmis akran
grup slipervizyonunun psikolojik danisman adaylarinin psikolojik danismaya iliskin
ozyeterliklerini olumlu yonde etkiledigine isaret etmektedir. Dogrusal gelisimsel
model cercevesinde elde edilen bulgulara gore, katilimcilara ait 6zyeterlik baslangic
guvenirlik katsayilari, hem baslangic asamasi hem de gelisim oranlarindaki bireysel
farkliliklar agisindan veri setinde anlamli bir farkliligin olduguna isaret etmektedir.
Degisimin baslangi¢ asamast ile olan iligkisi (-.878) incelendiginde, yapilandirilmis
akran grup stipervizyonu stireci baslamadan 6nce psikolojik danisma ozyeterlik
diizeyleri diisiik olan 6grencilerin ilerlemeleri, psikolojik danisma o6zyeterlik
diizeyleri baslangicta daha yiiksek diizeyde olanlardan daha fazladir.

Arastirmanin Sonuglart ve Onerileri: Arastirmanin sonuglari yapilandirilmis akran
grup siipervizyonunun uygulamada pratik ve lisans diizeyindeki psikolojik danisman
egitimi icin faydali oldugunu ortaya koymakta ve tiim katilimcilar, yontemin lisans
diizeyinde uygulanabilir oldugunu ifade etmislerdir. Aym zamanda yapilandirilmis
akran grup stipervizyonu siireci psikolojik danisman adaylarimin psikolojik danisma
ozyeterlik algilarimi olumlu bir sekilde etkilemis ve her bir dlctimde 6grencilerin
psikolojik danisma ozyeterlik diizeyleri artis gostermistir. Tiirkiye’deki psikolojik
danisman egitimi programlarindaki 6grenci sayilarimin yiiksekligine ragmen etkili,
kullamishi ve ogrencilerin 6zyeterliklerini gelistirmeye doéniik katki saglayan bu
yontemin  kullanimimnin  yayginlastirilmast  icin  stipervizor  egitimlerinin
gerceklestirilmesi 6nemli bir adim olacaktir.

Anahtar Kelimeler: Psikolojik danismada stipervizyon, psikolojik danisman egitimi,
yapilandirilmis akran grup siipervizyonu, karma arastirma deseni, dogrusal
gelisimsel model
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Introduction

Researchers around the world acknowledge the significance of visuo-semiotic
models (VSM) in teaching and learning biology. VSMs are defined as visual models
that use discipline-specific semiotics to represent scientific phenomena for research,
teaching, and learning. These include written language, static multidimensional
images, animations, simulation, and symbols. VSMs are used in biology because some
biological content knowledge and phenomena exist at multiple microscopic levels,
which cannot be visualized with a naked eye.

Consequently, VSMs are then used to visually illustrate and represent these
otherwise unobservable phenomena and related scientific theories (Arnerson &
Offerdahl, 2018). Scholars argue that in the 21st century, the concept of scientific
literacy must include the ability to interpret, construct, transform, and evaluate
different scientific representations which include VSMs (Nitz, Ainsworth, Nerdel &
Prechtl, 2014). For instance, students are now expected to develop 21st-century skills,
content literacy, academic communication literacy, science literacy, and visual literacy
(Arsad, Osman & Soh, 2011; Mnguni, 2014). This is because the ability to construct and
interpret visual scientific information has become a significant skill in modern science.

While scientists agree on the significance of VSMs and related competencies, there
remain debates related to the definition of visual literacy (Avgerinou & Pettersson,
2011). For example, Arnerson and Offerdahl (2018) suggest that a description for visual
literacy should include disciplinary discourses such as decoding and interpreting
visual representations, encoding and creating visual representations, as well as
generating mental models. Offerdahl, Arneson and Byrne (2017), however, suggest
that visual literacy means the ability to read and write visual representations by using
a complex system of semiotics used to represent disciplinary ways of knowing. Such
a complex system of semiotics includes written language, images, and symbols which
represent discipline-specific knowledge. Avgerinou and Pettersson (2011), however,
suggest that visual literacy is an interdisciplinary visual language, grammar, syntax,
and vocabulary which make up a visual language. Linenberger and Holme (2015, p.
24) also suggest that "visual literacy is the ability to understand (read) and use (write)
images and to think and learn in terms of images."

Similar to the varying perspectives on what visual literacy means, there is also a
lack of a cohesive theory of visual literacy (Avgerinou & Pettersson, 2011). As a result,
there is no general agreement regarding the pedagogical applications of visual literacy,
including methods for developing, measuring, and assessing it. Therefore, it is not
surprising that a wide range of techniques has been used to measure and assess visual
literacy. For example, Arnerson and Offerdahl (2018) proposed a visualization
blooming tool, Offerdahl et al. (2017, p. 6) proposed a "taxonomy for characterizing
abstraction in instructional representations," while Linenberger and Holme (2015)
proposed a Biomolecular Visualization Framework. The complexity and variation
between these tools are indicative of the differences in the understanding of visual
literacy amongst scholars. It further justifies the present researcher’s argument that
visual literacy cannot be understood outside specific disciplines.
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A case for visuo-semiotic reasoning in biology

In line with the above argument, Avgerinou and Ericson (1997) suggest that visual
literacy abilities include visual thinking, visualization, and other related cognitive
abilities. This includes cognitive abilities for understanding, using, and thinking
through VSMs (Avgerinou & Quinn Knight, 2005). However, these VSMs are generally
context-specific. For this reason, the present researcher cautions that definitions that
draw parallels to general verbal literacy by referencing the ability to read (make sense
of) and write (draw or create) visual representations (e.g., Offerdahl et al., 2017) may
be misplaced. This is because visual literacy is context-specific rather than generic.

For this reason, visual literacy is directly intertwined with subject-specific
knowledge and semiotics, which may differ significantly within and between
disciplines. For example, a student may be visually literate in mathematics, but be
visually illiterate in biology. Therefore, the present researcher proposes that visual
literacy should be defined within the context of related disciplines. This could include,
bio-visual literacy, and mathematical-visual literacy, wherein the visual literacy is
directly defined within the context of disciplinary discourse and related semiotic
resources, which provide access to a discipline-specific epistemology and ontology.
This view is in line with Airey and Linder (2009, p. 33) who suggest that "visual literacy
can be defined in terms of discursive fluency, that is, when a student understands the
various ways in which the discipline generally uses that mode to represent a particular
way of knowing." Similarly, Avgerinou and Knight (2005) argue that mathematics
teachers who are visually literate in the mathematics context could teach mathematics
better than those who are not. This is to say; mathematical visual literacy could be
useful for teaching mathematics, and not for other disciplines.

Weliweriya, Sayre and Zollman (2018) suggest that semiotic resources include
symbolic tools such as language, diagrams, sketches, graphs, and signs which are used
to construct mental models and knowledge. According to Van Leeuwen (2005),
semiotic resources offer the capability to students and researchers to construct the
meaning of content knowledge depending on how they are used. Consequently,
semiotics provide access to disciplinary knowledge, which student would otherwise
not have (Weliweriya et al., 2018). In line with this reasoning, therefore, the present
researcher believes that there is a specific set of semiotic resources which could afford
biology students access to relevant biology-specific content knowledge, which
however varies with the various sub-disciplines of biology. It is for this reason that
content knowledge and related semiotic resources are arranged and taught
hierarchically (Khodor, Halme & Walker, 2004). Therefore, the present research
explores visuo-semiotic reasoning in biology (VSR-b) concerning content knowledge
and semiotics of amino acid structures.

Based on the above discourse, VSR-b is defined in the present research as the ability
to internalize, conceptualize, and externalize biology content knowledge through the
use of VSMs and discipline-specific semiotics representing biology content. A small
letter ‘b’ is used in the above abbreviation because ‘biology” knowledge explored in
the present research does not reflect all existing Biology knowledge.
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Aims of the research

In light of the above discourse, the present research aimed to develop an
instrument for assessing VSR-b by asking the question “how could an instrument for
assessing visuo-semiotic reasoning in biology be developed?”. While biology as a
broad field was chosen, the research focused primarily on amino acid structures as a
context for studying visuo-semiotic reasoning.

Theoretical Framework framing the VSR-b test

The following theoretical perspectives informed the development of a VSR-b Test
reported in this article:

a) The theoretical cognitive process of visualization (Mnguni, 2014);

b) The taxonomy for teaching, learning and assessing content
knowledge (Anderson, Krathwohl, Airasian, Cruikshank, Mayer, Pintrich, ...
&, Wittrock 2001);

c¢) The model of factors determining students’ ability to interpret
external representations in Biochemistry (Schonborn & Anderson, 2009); and,

d) The taxonomy for characterizing abstraction in instructional
representations (Offerdahl et al., 2017).

In the theoretical cognitive process of visualization, Mnguni (2014) relies on
cognitivism, constructivism and the cognitive theory of multimedia learning to
suggest that learning from VSMs involves i) inputting of information from the external
world into the cognitive structures (Internalization of VSMs, IVM)), ii) the cognitive
development and processing of visual information (Conceptualization of VSMs,
CVM), and iii) the externalization of (visual) information (as VSMs) (Externalization
of VSMs, EVM). Consequently, in the present research, VSR-b included skills related
to IVM, CVM, and EVM (Figure 1).

These skills were identified using the taxonomy for teaching, learning, and
assessing, also known as Bloom's taxonomy (Anderson et al., 2001). This taxonomy
classifies a list of learning objectives in the cognitive domain, which involve
knowledge and the development of intellectual skills, including the recognition of
specific facts, procedural patterns, and concepts that serve in the construction of
knowledge as well as the development of mental abilities and skills (Bloom, Krathwohl
& Masia 1956). Bloom’s taxonomy was used in the present research because it includes
skills that would be used in the process of visualizations (i.e.,, IVM, CVM, and EVM)
as suggested by Mnguni (2014) (Figure 1). Mnguni (2014), however, indicates that VM
skills are pre-attentive and require a significantly low degree of cognitive effort and
almost no content knowledge. In line with this view, Kawahara and Yokosawa (2001)
also indicate that these pre-attentive skills include target detection, region tracking,
and counting.

Schonborn and Anderson’s (2009) model of factors determining students” ability to
interpret external representations in molecular biology was used in the present
research to identify additional factors that could affect VSR-b. Schénborn and
Anderson (2009) suggest that students” ability to interpret VSMs is affected by i) their
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existing conceptual understanding and prior conceptual knowledge (of relevance to
the VSM in question), ii) their ability to reason with the VSM and with their conceptual
knowledge of relevance to the VSM, and iii) the actual external nature of the VSM. As
a result, the development of the VSR-b Test in the present research would include
investigating these three factors (Figure 1). In particular, students’ existing content
knowledge and their ability to process visual information (i.e., CVM) cognitively were
investigated. The external nature of the VSM was understood in the present research
within Offerdahl et al.’s (2017) taxonomy for characterizing abstraction in instructional
representations. Offerdahl et al. (2017) argue that abstract VSMs can be classified as a
symbolic, schematic, graphic, cartoon, or realistic, and students require a specific set
of skills to be able to learn from them.

Reasoning

N\ _“

Content
Knowledge

Taxonomy for Taxonomy for

: characterizin
teaching, ] T g
. abstraction in
learning, and . R
instructional

assessing i
representations

Figure 1. A theoretical framework used in the development of the VSR-b Test. In the framework,
‘A'is Schonborn and Anderson’s (2009) model of factors determining students” ability to interpret
external representations while B is Mnguni’s (2014) theoretical cognitive process of visualization.

Methods

As indicated earlier, the present research aimed to develop an instrument for
assessing VSR-b using the theoretical framework discussed in Figure 1. To do this, a
multiplistic realism research paradigm was adopted, which, according to Krauss
(2005), allows for flexible integration of both qualitative and quantitative research
methods. This enhances the validity and credibility of the findings. Consequently, the
present research followed the explorative mixed-method research method approach
for data collection and analysis.
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Content knowledge and semiotics of amino acid structures were used as the
context of the research. In particular, the researcher investigated knowledge and
reasoning ability of students concerning the structures of a-amino carboxylic acid
which contain an a-carbon, to which an amino, a carboxyl group, a hydrogen atom,
and the R group are attached.

Due to the nature of this research, specific research methods (i.e., sampling,
instruments, validity, and reliability as well as data analysis) are discussed within the
different stages of the research as explained below:

a) Identification of VSR-b Skills

As mentioned above, Mnguni’s (2014) theoretical cognitive process of visualization
for science education and Bloom's taxonomy of learning objectives were used to
identify visualization skills required for effective learning in biology. According to
Mnguni (2014, p. 3), visualization occurs in three non-linear overlapping stages;
namely, IVM, CVM, and EVM. It was, therefore, essential to identify the cognitive
skills that are required to process VSMs in each of these stages.

Similarly, Schénborn and Anderson (2009) suggest that students' reasoning ability,
students' understanding of the concepts of relevance to the ER, and the nature of the
mode in which the ER represents the desired phenomenon are necessary for effective
learning with VSMs. Of these factors, reasoning ability was identified by the present
researcher as a cognitive function which utilized VSR-b skills. These skills were
identified through an independent panel of nine experts which comprised of two
biochemists (with PhDs in Molecular Biology), four secondary school biology teachers
who were enrolled for Ph.D. studies in science education, and three postgraduate
molecular biology students. The panel of experts was asked to independently study
learning objectives related to Bloom's taxonomy and indicate the VSR-b skills they
believe were utilized during the IVM, CVM, and EVM concerning learning about
amino acid structures. Their responses were collected using an open-ended
questionnaire. After that, a semi-structured questionnaire was used to verify the
classification of VSR-b skills that emerged from the open-ended questionnaire.
Responses of this semi-structured questionnaire were then used to calculate the
content validity index (CVI) (Hyrkéds, Appelqvist-Schmidlechner & Oksa 2003) to
determine the extent of agreement between the panel members. As suggested by
Hyrkés et al. (2003), only those skills that obtained a CVI of .69 and above were
included in the development of the VSR-b Test. Results of this exercise are presented
under “VSR-b skills identified through the panel of experts” in the Results section.

b) Design and validation of the items

The researcher then developed items through which the VSR-b skills (listed in
Table 1) could be tested (see examples in Appendix 1). In line with the Theoretical
Framework (Figure 1), these items probed:

i)  Students’ conceptual knowledge of amino acid structures. Therefore, the
VSR-b Test, probed content knowledge of amino acid structures which did
not incorporate the use of VSMs. This knowledge was identified as a
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prerequisite for students to answer the subsequent sections of the Test. This
knowledge was taken from textbooks (e.g., McKee & McKee, 2017; Walsh,
2014) used by students in undergraduate biology.

if)  Content-free VSR-b skills for IVM. Performing these skills did not
require biology-related content. Relevant items similarly probed generic
visualization skills as the Senior Aptitude Test (Mnguni, 2018). They tested
students' ability to recognize orientation through mental rotation, perceive
spatial orientation in 2D and 3D, perceive and track the motion of an object
on a 2D and 3D planes, perceive luminance, speed, texture, shapes, and
patterns related to amino acid structures.

iii)  Content-specific VSR-b skills for CVM. Items in this regard probed
students’ ability to reason with models by utilizing prior biology content
knowledge (Schonborn & Anderson, 2009). This included remembering,
understanding, analyzing, and evaluating visuo-semiotic models used to
represent amino acid structures. In this instance, all items incorporated visuo-
semiotic models of amino acid structures. These models were taken from
textbooks used by students in undergraduate biology (e.g., McKee & McKee
2017; Walsh, 2014).

iv)  Content-specific VSR-b skills for EVM. Items in this regard probed
students' ability to externalize content knowledge through the use of visuo-
semiotic models when applying, creating, and synthesizing biology content
knowledge.

The independent panel of experts (mentioned earlier) was then tasked with
validating the items. They were given a semi-structured validation questionnaire
through which they agreed or disagreed that the items probed, i) students” knowledge
of amino acid structures, ii) VSR-b skills for IVM, iii) VSR-b skills for CVM, and iv)
VSR-b skills for EVM. This exercise sought to determine face and content validity of
the items by asking the panel of experts to indicate amongst other things if the items
probed what they ought to be; and, were suitable for their intended purpose. Results
of this exercise are presented under ‘Design and validation of the items for the VSR-b
Test’ in the Results section.

The items were also piloted on a group of 18 second-year molecular biology
university students who had completed a course in amino acids and protein structures
and functions. The aim in this regard was to further determine the face and procedural
validity and reliability of the Test (Aboraya, France, Young, Curci & LePage, 2005).

c¢)  Testing of the VSR-b Test

The instrument was then used to probe VSR-b of a group of 30 third-year Bachelor
of Science students majoring in Molecular Biology at a South African University. These
students were selected purposefully as they had completed a course in amino acids
and protein structures and functions. This group was, however, different from the
pilot group even though they were studying at the same institution. At the time of the
research, the participants were all enrolled in a Protein Biochemistry class. Lecture
materials and other study materials provided to the students as part of their molecular
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biology courses included static and animated VSMs. They had all passed pre-requisite
molecular biology modules in the first and second year, including other prerequisite
subjects in biology, mathematics, physics, and chemistry. Results of this exercise are
presented under ‘Results from the application of the VSR-b Test” in the Results section.

Results
VSR-b skills identified through the panel of experts.

Twenty-five visualization skills were identified (Table 1). The panel of experts
classified each of these into the three visualization stage as well as into Bloom's taxonomy
of cognitive skills. The number of visualizations skills varied in each of the visualization
stages. The panel of experts also indicated that IVM could have the most amount of
visualization skills which were also classified as ‘pre-cognitive’” in that they may not
require extensive content knowledge to be carried out. The panel of experts also
indicated that some of the skills could be performed in more than one visualization
stages. For example, ‘outline” was classified in both the CVM and EVM stages.

Table 1
The List of VSR-b Skills and Related Stages of Visualization by the Panel of Experts (n =9).

Y
g ] g
- - -
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2g 3 25
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. To move, arrange, operate, or control cognitively in a
Recognize . .
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rotation
rearranged
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. . R . IVMO02 77
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Table 1 Continue
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Infer meaning establish by deduction or state, tell about, or make EVMO07 76
known in advance, based on specialized knowledge
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Design and validation of the items for the VSR-b Test

During the validation of the VSR-b Test, expert validation of the instrument
showed a significant inter-rater agreement measured through the inter-rater reliability
(Table 2). The experts generally agreed with the design of all the items and their
classification into the four sections, namely, Students' conceptual knowledge, Content-
free VSR-b skills for IVM, Content-specific VSR-b skills for CVM, and Content-specific
VSR-b skills for EVM. Results from the pilot research also showed that students in the
pilot research were able to respond to all 45 items within 45 minutes where the
reliability co-efficient (i.e., Cronbach Alpha) was .78. One point was allocated to each
item, such that the total obtainable score was 45 points.

Table 2

Inter-Rater Reliability Within the Different Components of the VSR-b Test Items Computed
from the Panel of Experts Responses.

Construct Number of items Inter-rater reliability
Content knowledge 20 .831
IVM 11 793
CVM 7 .801
EVM 7 .768

The panel of experts also provided qualitative comments on how the instrument
could be improved further. For example, experts commented that:

o “The content of the test is taught at undergrad biology. Students should be able
to answer all the questions without problems” (P6, a postgraduate student)

o [ had seen the pictures [in books] before, even if they were not the same...so
interpretation of the test pictures was easy". (P3, a postgraduate student)

o “The IVM section is interesting and assessing critical generic skills. Maybe
students should take this test before enrolling for molecular biology modules” (P5,
a qualified biochemist)

o interpretation of the test pictures was easy”. (P2, a postgraduate student)

o "[The symbols] are large enough and spaced comfortably. I can work through the
diagrams and notice differences" (e.g., P1, a postgraduate student)

o "Some questions are too complicated and need careful observation and
consideration before answers can be developed" (P4, a Ph.D. student).

o "Students may not [necessarily] know what is meant in scientific terms" (P8, a
Ph.D. Student).

o “The test is appropriate for 3r1-year molecular biology students, but not for lower
levels as it was quite a challenging test". (P5, a qualified biochemist)

These comments were then used by the researcher to refine the VSR-b Test further.
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Results from the application of the VSR-b Test

Having satisfied the instrument design and validation by experts and pilot group,
the instrument was then tested on Molecular Biology students for whom it was
designed. Results in this instance showed that the majority of participating students
scored above 50% in the content knowledge (M = 63.27. 5.D. = 12.39), CVM (M = 55.90
S.D. = 10.59) and EVM (M = 56.90, S.D. = 13.74) components of the test. IVM was
however lower (M = 47.00, 5.D. = 9.12). The IVM score was significantly lower than
the other scores (p < .001) while the content knowledge score was significantly higher
than the IVM, CVM and EVM (p < .001). An analysis of students” performance in
individual skills showed that the pass rates in individual skills were low (Figure 2).
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Figure 2. Students' performance in the IVM, CVM, and EVM

Results showed in this regard that in only eight of the 25 skills were half of the
participants able to successfully perform the skills. Participants were not able to
successfully perform most skills in the IVM. In this regard, the performance was worse
in skills 1, 2, 5, and 6, where only very few students were able to perform the skills
respectively successfully.

The average inter-item correlation was then calculated for the items that measured
within each of the four components of the test. To this end, internal consistency
reliability was generated within and between each of the four component of the test
(i.e., content knowledge, IVM, CVM, and EVM) (Table 3 and 4). Results showed high
internal consistency reliability in each of the four components of the test, except for
CVM where Cronbach’s Alpha was .597.
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Table 3
Internal consistency reliability coefficients within the different components of the VSR-b Test.

Construct Cronbach’s Alpha Cronbach’s Alpha
Based on standardized
items

Content knowledge .880 .883

IVM 816 .857

CVM .597 .660

EVM .828 .840

The overall reliability of the test was relatively high (Cronbach Alpha = .843).
Results also showed that there was a significant correlation between the different
components of the test (Table 4). However, the correlation was not very strong
between IVM and EVM as well as IVM and content knowledge.

Table 4
Correlation between content, IVM, CVM and EVM (n = 30)
IVM CVM EVM
CVM Correlation 590
Sig. (2-tailed) 0.001
EVM Correlation 467 790
Sig. (2-tailed) 0.009 0.001
Content Correlation 443" .600™ 596
Sig. (2-tailed) 0.014 0.001 0.001

** Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Discussion, Conclusion, and Recommendations

The significance of VSMs in science education cannot be ignored, as suggested in
the literature (e.g., Mnguni, 2014). However, the challenge that has stood for decades
has been the lack of clear and universal theory and definition of what visual literacy
is, and how it could be developed and assessed (Avgerinou & Pettersson, 2011). The
present research has attempted to demonstrate that visual literacy does not exist
independent of content knowledge. Therefore, the present research was informed by
Schonborn and Anderson (2009), who argue that content knowledge affects students'
ability to reason with VSMs. This is supported in the present research in that content
knowledge correlated significantly with the different skills utilized during
visualization. As expected, however, the correlation between content knowledge and
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skills related to IVM was low. This is because IVM in the present research was defined
as those pre-attentive skills that did not require content knowledge related to the
present research. Similarly, the present research has demonstrated that visualization
skills tested in CVM and EVM are also crucial for the development of content
knowledge. While causality was not tested in the present research, the strong
association between content knowledge and IVM, CVM and EVM suggest that a lack
of visualization skills may impact on students’ understanding of related content
knowledge.

Related to the difficulty of developing a universal theory and definition for visual
literacy, the present researcher argues that visual literacy can be better understood
within specific contexts. In line with this reasoning, the researcher is of the view that
the instrument presented in this research could be used to design context-specific tests
for visual literacy. For example, the present instrument can only be reliable in the
context of amino acid structures. However, it cannot be applicable in other contexts.
For this reason, the researcher suggests that the instrument be adapted accordingly,
for example, by modifying the content knowledge and semiotics. This is because visual
literacy is affected by subject-specific knowledge and semiotics (Offerdahl et al., 2017;
Schonborn & Anderson, 2009).

Conclusion

The present research has shown that VSR-b can be assessed using the VSR-b Test.
In particular, this research has shown that VSR-b can be understood within the context
of the theoretical cognitive process of visualization (Mnguni, 2014), the taxonomy for
teaching, learning and assessing (Anderson et al, 2001), the model of factors
determining students’ ability to interpret external representations in Biochemistry
(Schonborn & Anderson, 2009), and the taxonomy for characterizing abstraction in
instructional representations (Offerdahl et al., 2017) as a theoretical framework. The
research has also shown that VSR-b includes students' conceptual knowledge, content-
free VSR-b skills for IVM, content-specific VSR-b skills for CVM as well as content-
specific VSR-b skills for EVM. The present researcher, therefore, argues that
researcher, teachers, curriculum, and instructional designers should consider all these
factors as significant in the development and assessment of visualization skills
amongst students. The researcher also proposes further researcher to improve the
understanding of teaching and learning that utilizes visuo-semiotic models. This could
include testing and further developing the present instrument in different contexts.
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Introduction

Research self-efficacy was described as the confidence in carrying out research
activities from organizing a research plan to carrying out the research process from
library research and reading to writing and publication (Forester, Kahn & Hesson-
McInnis, 2004). The accurate assessment of research self-efficacy may assist the faculty
to identify a given students’ self-identified strengths and weaknesses with respect to
research, thereby facilitating graduate research. High research self-efficacy was an
important factor related to students’ successfully conducting research and pursuing
research beyond graduate study (Forester et al., 2004).

Research is an important area for sustainability in Malaysian higher education
because of its volatilities in global higher education (Omar, Mohd Ali, Khalid, Zakaria
& Anuar, 2013). The integration of higher education policy with good research was a
determining factor in global competitiveness with neighbor countries (Koo, Fazal
Mohamed & Kemboja, 2012). Furthermore, research produces new knowledge, and it
is essential to the country’s growth and development (Yazit & Zainab, 2007). In recent
years, the number of Ph.D. enrollments in Malaysia has dropped significantly. For
example, in 2009, the number of admission into Ph.D. programs in Malaysia was 4,942
and number of graduate for that year was 750 for both Public and Private University
(Ministry of Higher Education, 2015). The shortage of Ph.D. graduates in Malaysia
implies that it is crucial that the Ph.D. students are of high quality, well trained and
possess a high level of research self-efficacy in order to become competent researchers
in the future (Aziz, 2016).

Although there was a positive outlook in the trends of research, output in social
science and humanities, further efforts were required to ensure the sustainability and
continuous growth towards a knowledge-based country (Ahmad, 2012). The success
of the National Higher Education Action Plan Phase 2 (2011 - 2025) or known as Pelan
Strategik Pengajian Tinggi Negara (PSPTN) has led to the new Malaysian Education
Blueprint 2015-2025 for higher education (Pelan Pembangunan Pendidikan Malaysia
(Pendidikan Tinggi) (PPPM) 2015 - 2025 where the success of a giant leap of increase
in the output of research was recorded. The “Innovation Ecosystem” agenda in the
Malaysian Education Blueprint (2015-2025) encourages more academics to partner
with the community to develop and commercialize ideas. Ministry of Higher
Education facilitates the development of an innovation ecosystem in selected strategic
areas that are critical to the nation’s economic growth. Therefore, more Ph.D.
graduates are required as the universities now need to improve research skills
(Ministry of Higher Education, 2015).

Three (3) important research objectives were constructed in the study.

Research objective 1:

The main research objective was to find out the level of research self-efficacy of
Ph.D. students.
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The research objective 1 was further divided to:

a) Find out the level of research mentoring experience of Ph.D. students.
b) Find out the level of the research training environment.

c) Find out the level of interest in research among Ph.D. students.

d) Find out the level of research knowledge that Ph.D. students possess.

Research objective 2:

To find out the relationships between research mentoring, research training
environment, interest in research, research knowledge and research self-efficacy.

Research objective 3:

To find out the impact of research mentoring, research training environment,
interest in research, research knowledge on research self-efficacy.

Problem Statement

The 11th Malaysian Plan, Economic Transformation Programme (ETP) and New
Economic Model (NEM) are series of programs introduced by the Malaysian
government in order to propel Malaysia towards becoming a high-income nation by
2020 (Chin, 2015). To achieve vision 2020, a highly-skilled, creative and innovative
workforce becomes essential to realize such aspiration. Organisation for Economic
Cooperation and Development (OECD) reported on the structural policy in Malaysia
has found that the talent base of the workforce has been lagged behind the standards
of high-income nations (OECD, 2013).

Malaysia suffers from a shortage of skilled workforce and is overly reliant on its
low wages and unskilled workers. An example of over-reliance on unskilled workers
is the recent Memorandum of Understanding (MoU) signed between Malaysian and
Bangladesh where Malaysia agrees to hire 1.5 million of the Bangladeshi workers over
the next five years (Carvalho & Rahim, 2016). The Labor Force Report by the
Department of Statistics in Malaysia has reported that only 55.5 percent of the
employed workforce attained secondary education in 2014, and it has declined by 0.5
percentage points as compared to 2013 (Department of Statistics Malaysia, 2014).
Furthermore, the percentage of employed persons with primary education and no
formal education declined by 1.1 percentage points and 0.3 percentage points,
respectively.

The Malaysian government realized that the education system in Malaysia requires
a change to transform itself into a high-income and knowledge-based country.
Therefore, the Malaysian Education Blueprint (2015-2025) (or known as Pelan
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Pembangunan Pendidikan Malaysia (Pendidikan Tinggi) (PPPM) 2015 - 2025 by the
Ministry of Higher Education was launched to transform the education system to be
ahead of global trends (Ministry of Higher Education, 2015). The Malaysian Higher
Education Blueprint 2015-2025 has reported that the number of research publications
was not as widespread and intensive as desired (Ministry of Higher Education, 2015).
The MyBrain15 program was implemented in 2008 to increase the number of Ph.D.
holders in the workforce (The Star Online, 2008). Ministry of Higher Education
realized there was a shortage of critical mass for researchers to drive innovation and
economic growth in Malaysia. Malaysian universities faced a shortage of lecturers
with Ph.D. qualifications as they push to achieve the target workforce which consists
of 75 percent of lecturers with Ph.D. (University World News, 2011). Medical lecturers
left the public sector for a better remuneration package and career development (Chin,
2014). The direct effect of the shortage of qualified lecturers in Malaysia has caused the
workforce to be lagged behind high-income nations (OECD, 2013).

MyBrain15 was an accelerator program initiated to produce 60,000 Ph.D. holders
in Malaysia by 2023 as the country faces a shortage of Ph.D. holders in the workforce
(MyBrain15, 2008). Over the years, the Ministry of Higher Education has maintained
its budget allocation in providing assistance to those who wish to pursue their Ph.D.
through the MyBrain15 program. For example, a total of 20,000 scholarships, where
15,000 were offered for Master’s and 5,000 were offered for Ph.D. program in 2016
(Ahmad Kamil, 2016). The objective of the MyBrain15 Program is to produce 60,000
Ph.D. graduates by the year 2023. As of December 2015, the target of 60,000 Ph.D.
graduates has not been achieved and 8,205 students have received the offers under
MyPh.D. and MyPh.D. Industri program (Ahmad Kamil, 2016).

The number of Ph.D. enrollments has also dropped significantly. For example, in
2009, the number of admissions into Ph.D. programs in Malaysia was 4,942 and
number of graduates for that year was 750 for both Public and Private University
(Ministry of Higher Education, 2015). The shortage of Ph.D. graduates in Malaysia
implies that it was crucial that the Ph.D. students are of high quality, well trained and
possess a high level of research self-efficacy in order to become competent researchers
in the future (Aziz, 2016). Evans (2012) pointed out that the attitudinal component of
researcher development has been largely overlooked and it may be the reason why
research behavior and productivity are not enhanced as expected. In fact, Evans (2011)
argues that the attitudinal component of researcher development is crucial towards
shaping a researcher’s intellectual and behavioral development. Attitudinal
development includes the researcher’s perception of the relevance and usefulness of
research and his or her self-efficacy (Evans, 2011).

Higher education institutions have been tasked to develop graduate students to
become psychologically competent and effective researchers with sufficient levels of
research competency (Unrau & Beck, 2004). Universities are compelled to provide
students with an appropriate research environment and experience as well as
adequate psychological confidence for challenging research tasks (Bernardin, 1996;
Presely & Engelbride, 1998). Ph.D. graduate drop-outs range from 30 to 50 percent,
depending on the discipline and country (Cassuto, 2013; Fullick, 2013).
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One of the factors that caused the students to drop out their studies was due to the
incompletion of the thesis. The studies of Bowen and Rudenstine (2014); Kerlin (1995);
and Tinto (1993) further discovered that many Ph.D. students were “caught” in a
situation named as “All but Dissertation.” The ABD (All but dissertation) refers to a
situation whereby the doctorate student has completed all of the requirements of the
degree except for the dissertation/thesis. A student usually proceeds as a doctoral
candidate once he or she has completed all the coursework required for the degree and
has passed the comprehensive exam. The doctoral degree will be conferred to the
student who has completed their thesis (Kuther, 2015). Unfortunately, many students
remain in the ABD status because of poor research self-efficacy, difficulties faced in
research, loss of interest and motivational deficits (Kuther, 2015).

Many studies have demonstrated that the number of Ph.D. graduates in the
country has not reached its target number, and the level of research self-efficacy has
diminished among the students (Ahmad Kamil, 2016; Aziz, 2016; Evans, 2011). Some
scholars have suggested that the lack of research self-efficacy was due to mentors
(Hollingsworth & Fassinger, 2002), research training environment (Schlosser & Gelso,
2001), interest in research (Lambie & Vaccaro, 2011) and research knowledge (Lambie
et al.,, 2014). However, to date, no comprehensive study has been carried out to
determine the factors influencing students’ research self-efficacy at a public university
in Malaysia. The study was conducted to solve the problems identified among Ph.D.
graduates in the country.

In addition, three (3) important research questions were identified based on the
research objectives.

Research question 1:
What is the level of research self-efficacy of Ph.D. students?

a) What is the level of research mentoring experience that Ph.D. students have
throughout their study?

b) What is the level of research training environment that Ph.D. students have?
c) What is the level of interest in research that Ph.D. students possess?

d) What is the level of research knowledge that Ph.D. students possess?

Research question 2:

What are the relationships between research self-efficacy and research mentoring,
research training environment, interest in research, and research knowledge?
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Research question 3:

What is the impact of research mentoring, research training environment, interest
in research, and research knowledge on research self-efficacy?

Research hypothesis
Five (5) research hypothesis was identified in the study and illustrated as follows:

H1: There is a positive relationship between research self-efficacy and research
training environment.

H2: There is a positive relationship between research self-efficacy and interest in
research.

H3: There is a positive relationship between research self-efficacy and research
mentoring experience.

H4: There is a positive relationship between research self-efficacy and research
knowledge.

H5: There is a positive impact of research mentoring, research training
environment, interest in research, and research knowledge on research self-
efficacy.

Literature Review
Research self-efficacy

The broad concept of self-efficacy was a relevant indicator many areas such as
academic (Collins, 1982; Lee & Ciftci, 2014; Multon, Brown & Lent, 1991; Schunk &
Rice, 1993) and research (Bako-Okolo, 1993; Bieschke, Bishop & Garcia, 1996; Faghihi,
Rakow & Ethington, 1999; Holden, Barker, Meenaghan & Rosenberg, 1999; Lambie,
Hayes, Griffith, Limberg & Mullen, 2014; Pasupathy, 2010; Petko, 2012; Phillips, 1992;
Rezaei & Miandashti, 2013; Vaccaro, 2009; Welzer-Ward, Baltes, Hoffman-Kipp &
Lynn, 2010). Table 1 displays a summary of self-efficacy research in other areas.
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Table 1
Summary of Self-Efficacy Research in Other Areas of Study.

Area of Study Authors
Al-Darmaki (2012); Chaney, Hammond, Betz & Multon
Counseling (2007); Lam, Tracz & Lucey (2013)

Byrne, Barry & Petry (2012); Callaghan (2005); Chiu & Tsai
(2014); Fillman (2015); Grembowski et al. (1993); Longmore,
Manning, Giordano & Rudolph (2003); Mackenzie &
Peragine (2003); Robb (2012); Shao, Chuang & Chen (2015);
Healthcare Torres, Torres, Rodriguez & Lee (2003); Zubaran et al. (2010)

Parenting Coleman & Karraker (2000)
Ellet, (2007); Pennanen, Haukkala, Vries & Vartiainen (2011);
Reeb, Folger, Langsner, Ryan & Crouse (2010); Rodebaugh
Social work (2006)
Aydemir, Duran, Kapidere, Kaleci & Aksoy (2014); Frazier &
Osaghae (2011); Jaafar et al. (2012); Morris & Usher (2011);

Teacher Raudenbush, Rowan & Cheong (1992)

Chuang, Lin & Tsai (2015); Kaya & Durmus (2010); Kuo,
Internet Walker, Schroder & Belland (2014)

Hodges (2008); Jegede (2014); Kher, Downey & Monk (2013);
Computer Pellas (2014)

Jameson & Fusco (2014); Pampaka, Kleanthous, Hutcheson &
Mathematics Wake (2011)
Sports Lane et al. (2004)

Bergey, Jass, Senfeng & Uma (2015); Lee (2015); Wang, Harris,
Online technology & Patterson (2013)

Mobile learning Mahat, Ayub & Luan (2012)

Reading and Leader-Janssen & Rankin-Erickson (2013); Pajares (2003);
writing Prat-Sala & Redford (2012)
Dissertation Varney (2010)

Hartadiyati (2015) made an astonishing finding in teacher self-efficacy where the
concept of self-efficacy was utilized as a bridge that connects the knowledge of
instructional strategies of science teaching to students’ understanding of science
knowledge. The researcher proposed that teacher and students’ self-efficacy beliefs
was improved in pedagogy content knowledge (PCK) through modeling, sharing the
story of self-efficacies in science, constructive feedback and effective use of lesson
study. The recommendation of increasing teacher self-efficacy using collaborative
skills and classroom instruction was also discussed in Malinen, Savolainen, and Xu
(2012). Self-efficacy also influences teachers’ academic performance (GPA) in the
Iranian English teachers (Ghonsooly, Hassan & Mohaghegh, 2014).
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The meta-analysis of Chesnut and Burley (2015) indicates that pre-service and in-
service teachers’ self-efficacy was positively related to their commitment in the
teaching profession. Research self-efficacy was a derivation from the Social Cognitive
Theory by psychologist Albert Bandura (Bandura, 1977a, 1982, 1986, 1995, 1997). Social
Cognitive Theory also acts as a basis for understanding the influence of teacher self-
efficacy beliefs in sustaining their satisfaction and the students” achievement (Caprara,
Barbaranelli, Steca & Malone, 2006). While a variety of definitions for research self-
efficacy were available in current research, the study used the definition suggested by
Forester, Kahn and Hesson-McInnis (2004) who described research self-efficacy as “the
confidence in carrying out research activities from the point of organizing a research
plan to carrying out the research process from library research and reading to writing
and publication.”

In fact, social work educators have identified the main reason that caused students
to dislike research was the feeling of uncertainty in their own abilities to conduct
research (Epstein, 1987; Reissman, 1993; Royse & Rompf, 1992; Wainstock, 1994).
Furthermore, Bieschke, Bishop & Herbert (1995) suggested that research self-efficacy
determines the perseverance of a student’s research behaviour. The accurate
assessment of research self-efficacy may assist the education faculty to identify a given
student’s self-identified strengths and weaknesses with respect to research, thereby
facilitating graduate research. For instance, the acceptance of Bandura’s theory of self-
efficacy forms a basis for measures of self-efficacy; which leads to useful predictions
of future productivity and mastery of research skills (Brown, Lent, Ryan &
McPartland, 1996; Forester et al., 2004; Lynch, Zhang & Korr, 2009; Multon, Karen,
Brown & Lent, 1991; Schunk, 1995; Zimmerman, 1995). Additionally, the completion
of the thesis was an essential part of a Ph.D. program; and there were no alternatives
to graduation except the completion of the thesis (Isaac, Quinlan & Walker, 1992).
Zhao, McCormick and Hoekman (2008) and Vasil (1992) found research self-efficacy
and research productivity to be statistically significant and differ between genders.
Males had higher research self-efficacies and research productivities than females.

A considerable amount of research has been published on research self-efficacy.
These studies have led to significant outcomes on students’ tendency towards
research. For instance, lower research self-efficacy can interfere with students' research
training and students’ willingness to conduct research and result in a lower
contribution to their field of study (Love et al., 2007). Lynch, Zhang and Korr (2009)
conclude that social work practitioners prefer to participate in research activities when
they have a stronger level of research self-efficacy. The findings were consistent with
those in Unrau and Grinnell (2005) where the authors revealed that the research on
confidence levels and gains were important dimensions of students’ learning
experience in social work research courses.

Forester et al. (2004) found that high research self-efficacy was a crucial factor
related to students successfully conducting research and pursuing research beyond
graduate study. Lambie, Hayes, Griffith, Limberg and Mullen (2014) and Lambie and
Vaccaro (2011) came to a conclusion that research self-efficacy scores predicted higher
levels of interest in research and research knowledge. Additionally, the students who
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participated in research activities, including publishing manuscripts, scored higher in
research self-efficacy than those not participated in the publication process. Faghihi et
al. (1999) concluded that higher self-efficacy in research was positively related to
students’ dissertation progress.

Their study proved that research self-efficacy was the most important factor
influencing students’ dissertation progress and it confirmed a few of the previous
studies that demonstrated self-efficacy as being an important predictor of students’
persistence and academic achievement (Landino & Owen, 1988; Lent, Brown & Larkin,
1984; Multon, Karen, Brown & Lent, 1991). On the other hand, Lambie and Vaccaro
(2011) also identified that doctoral students in their 3rd year of preparation had higher
research self-efficacy scores than did 1st and 2nd year students. The results for the
relationship between research self-efficacy and year of study consists of diverse
results; for instance, the results in Lambie and Vaccaro (2011) were consistent with
those in Kahn and Scott (1997) and Lambie et al. (2014). However, Kahn (2001) found
that there was no significant relationship between research self-efficacy and year of
study. The difference of the results may be related to the difference in samples or
difference in the course of study. Besides, prior studies used different scales in
measuring research self-efficacy (Greeley et al., 1989).

Vaccaro (2009) identified that research self-efficacy was positively correlated with
interest in research but the results contradicted with the work of Petko (2012) where it
was reported that research self-efficacy was positively correlated with interest in
research but negatively correlated with research mentoring. Furthermore, Petko (2012)
found that interest in research and research mentoring did not have a statistically
significant relationship. The research of Love et al., (2007) concluded that research self-
efficacy was influenced by a positive mentoring environment while Bishop and
Bieschke (1998) came to a conclusion that the factors of research self-efficacy and the
mentoring environment had an influence on research interest. The findings from
Bishop and Bieschke (1998) was supported by numerous studies concluding that
interest in research had an influence on research self-efficacy (Bieschke, Bishop &
Herbert, 1995;.Bieschke, Bishop & Garcia, 1996; Bieschke, 2006).

Despite the emergence of growing literature supporting the positive effects of
interest in research on research self-efficacy, Kahn (2001) concluded that interest in
research only has an indirect relationship to research self-efficacy. Kahn (2001)
reported that levels of research self-efficacy increased in tandem with participation in
research related activities. Research self-efficacy was found to be a good predictor of
student interest in conducting research and related activities (Bishop & Bieschke, 1998;
Kahn & Scott, 1997; Lent, Lopez & Bieschke, 1993; Lopez, Lent, Brown & Gore, 1997).
Szymanski, Ozegovic, Phillips and Briggs-Phillips (2007) concluded that research self-
efficacy and interest in research scores predict levels of scholarly productivity.

The findings from Boswell (2014) were rather intriguing; as it was found that
research self-efficacy did not equate to competence, and it was possible that
participants might overestimate their abilities in conducting research. Individuals
have the tendency to over-rate their competence and base their performance on
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incorrect pre-conceived notions. Thus, the situation leads individuals to make
incorrect judgments about their own abilities (Dunning, Johnson, Ehrlinger & Kruger,
2003; Dunning, Heath & Suls, 2004). Furthermore, Pan, Sun and Chow (2011) found
that the impact of mentoring was weaker on individuals with lower self-efficacy. Huge
amount of literature has shown that students scoring at higher levels of interest in
research had higher levels of research self-efficacies than those who score lower in
interest in research.

Lastly, Kahn (2001) and Phillips and Russell (1994) reported that research training
environment was proven as a strong predictor of research self-efficacy. Phillips and
Russell (1994) concluded that counseling psychology doctoral students’ levels of
research self-efficacy and perceptions of the training environment were positively
correlated. Although positive correlations exist between the two constructs, Saral and
Didem (2015) made an interesting finding in their study where they found that
educational students’ research self-efficacy varied according to the different
departments they came from such as psychological counseling and guidance,
elementary school mathematics teaching, science teaching, and computer and teaching
technologies.

Method
Research Design

Extensive data filtering was employed to ensure the reliability of the data prior to
data analysis. Data mean were used to determine the level of research self-efficacy,
research training environment, interest in research, and research mentoring while the
frequency of scores was employed to ascertain the level of research knowledge of the
respondents. Correlational analysis was conducted to find out the relationships
between research self-efficacy, research training environment, and interest in research,
research mentoring and research knowledge. Regression analysis was employed to
find out the impact of research mentoring, research training environment, interest in
research, and research knowledge on research self-efficacy. Moderate levels of
research self-efficacy and high levels in the research training environment, interest in
research and research mentoring was found among the respondents. Unfortunately,
the majority of them have low levels of research knowledge. An apparent correlation
was predicated between research self-efficacy, research training environment, interest
in research and research mentoring while research self-efficacy was not correlated
with research knowledge. Results from regression analysis showed that research
training environment, interest in research contributed to 26 percent of the variance of
changes in research self-efficacy.

A correlational design was implemented which included the following statistical
analyses: Pearson’s correlation coefficients (two-tailed) and independent t-test. Data
were collected from four faculties in the university. A total of five (5) instruments and
one (1) demographic survey was used to measure the constructs involved in the study.
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Research Sample

The sample size formula was estimated according to the prescriptions in Krejcie
and Morgan (1970). The researcher utilizes a power analysis formula for experiments
in calculating the sampling errors (Cohen, 1988; Lipsey, 1990; Murphy & Myors, 1998).
A stratified sampling was used by the researcher to obtain all relevant information on
research self-efficacy. Stratified sampling is a sampling method whereby the
populations are divided into subpopulations (stratas) and random samples are drawn
from each stratum (Laerd Statistics, 2012). A first strata was drawn from a population
of university students pursuing their Ph.D. study.

The population consists of students from four different faculties (Management,
Graduate School of Business, Education and Housing, Building and Planning). Out of
a total of 809 students, second strata were drawn and further divided into two groups;
mainly students who enrolled for less than 3 years; and another group of students who
enrolled for more than 3 years.

Research Instrument and Procedures

The level of research self-efficacy was measured using the self-efficacy in research
(SERM) brief form. This is a 12-item self-report measure of a doctoral students’ self-
efficacy with respect to doing research (Kahn & Scott, 1997). It contains items assessing
self-efficacy with respect to research design skills, practical research skills, quantitative
and computer skills, and writing skills. Items were derived from Phillips and Russell's
(1994) 33-item Self-Efficacy in Research Measure. Secondly, the role of research
mentoring was measured by the research mentoring experience scale (RMES). An 18-
item short form (Kahn & Miller, 2000) of the Research Training Environment Scale
(Gelso et al., 1996) used to measure global perceptions of the RTE of the interpersonal
and instructional dimensions.

The third instrument used in the study involved research training environment
revised (RTES-r) scale which measures students’ perceptions on the research training
environment. Interest in research was measured by the interest in research scale. The
Interest in Research Questionnaire (IRQ) was developed by Bishop & Bieschke (1994).
The IRQ is a 16-item 5-item Likert response scale that contains responses that range
from 1 (very disinterested) to 5 (very interested). (Hollingsworth & Fassinger, 2002).
The questionnaire intends to measure interest in research-oriented activities.

The respondents evaluate their degree of interest in a particular research task such
as taking a research design course and analyzing data on a 5-point Likert scale ranging
from 1 (very disinterested) to 5 (very interested).

An example of the items in the IRQ involves reading research from a journal article,
conducting a literature review, analyzing data, and designing a study.

Lastly, a research knowledge assessment by Lambie (2012) was used to find out
the level of research knowledge among the Ph.D. students. It covers eight subscales:
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(a) literature review, (b) ethics in educational research, (c) research designs, (d)
sampling, (e) data collection methodologies, (f) data analysis procedures, (g) data
reporting and (h) scholarly writing practices. Each participant was given an answer
sheet to circle the answers.

Additionally, a short demographic questionnaire was also distributed to the
participants to find out general information on the participants such as age, gender,
year of study and faculty.

Data Analysis

The information received from the survey packet was scored using the Statistical
Package for Social Science (SPSS) software version 23. The objective of the study was
to find out the level of research self-efficacy and its relationships with research
mentoring, research training environment, interest in research, and research
knowledge. Firstly, descriptive statistics, frequencies, mean and standard deviation
were used to analyze the demographic factors of the respondents.

Secondly, Pearson’s correlation coefficient was used to examine the relationship
between research self-efficacy and research mentoring, research training environment,
interest in research and research knowledge. Research self-efficacy was treated as the
dependent variable while research mentoring, research training environment, interest
in research and research knowledge were the independent variables. Thirdly, a
multiple regression analysis was conducted to find out the impact of research
mentoring, research training environment, interest in research and research
knowledge on research self-efficacy.

Results
Reliability Analysis

Reliability analysis was employed to determine whether the items measuring
research self-efficacy, research mentoring, research training environment and interest
in research was a reliable measure of these variables. In order to measure the reliability
of the items, Cronbach alpha’s (a) statistics were calculated using Statistical Package
for the Social Sciences (SPSS) version 23 (Cronbach, 1951). The observed value of .70
concludes the items included in the survey measured the intended variable (Nunnally,
1978).

The self-efficacy subscale consists of 12 items (a = .86). The Cronbach’s alpha for
the self-efficacy items was .86 and was found to be highly reliable (12 items; a =.86).
The research training environment subscale consists of 18 items (a =.78).

The Cronbach’s alpha for the research training environment items was .78. Items
deleted were RTE1, RTE4, RTE5, RTES, RTE9, RTE10, RTE13 and RTE17.
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The interest in research subscale consists of 16 items (a =.86). The Cronbach’s alpha
for the self-efficacy items was .86 and was found to be highly reliable (16 items; a =.86).
The research mentoring subscale consists of 28 items (a =.95). The Cronbach’s alpha
for the research mentoring items was .95 and was found to be highly reliable (28 items;
a =.95).

Additionally, the research knowledge assessment was a 50 multiple choice
assessment whereby the respondents were required to circle the correct answer on an
answer sheet. Then, each respondent was given a score out of a total mark of 50. All
items in the assessment was a dichotomous response with a choice of a, b, c and d.
Therefore, the Kuder-Richardson Reliability Coefficients (KR20) was used to check the
reliability of the 50 items in the RKA. Lord and Novick (1968) strongly proposed the
KR20 as a better reliability estimate that KR21. A “Correct” answer was coded as 1.00
and an “Incorrect” answer was coded as .00 in Statistical Package for the Social
Sciences (SPSS).

Table 2

Reliability Statistics for Research Self-Efficacy, Research Training Environment, Interest in
Research, Research Mentoring Experience and Research Knowledge Assessment.

Number of items Cronbach's Alpha
RSE 12 .86
RTE 9 .78
IR 16 .86
RME 28 .95
RKA 120 .89

Note: RSE: Research self-efficacy, RTE: Research training environment, IR: Interest in
research, RME: Research mentoring experience, RKA: Research knowledge

Table 2 illustrates that the research knowledge assessment subscale consists of 50
items (a =.89). The Cronbach’s alpha for the research knowledge assessment was .89
and was found to be highly reliable (50 items, a =.89).

Correlation Analysis

The findings revealed that the difference in gender resulted in different levels of
research self-efficacy while the students’ diverse faculty had a difference in their
perceptions of the research training environment. An apparent correlation was
predicated between research self-efficacy, research training environment, interest in
research, and research mentoring.
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Table 3 presents the results of correlation analysis between research self-efficacy,
research training environment, interest in research, and research mentoring.

Table 3

Correlation Analysis between Research Self-Efficacy, Research Training Environment, Interest
in Research, Research Mentoring Experience, and Research Knowledge

RSE RTE IR RME RKA
RSE 1 .36™ 46™ 31 -.02
RTE 1 37 497 21"
IR 1 44~ .10
RME 1 A1
RKA 1

**Sig. at p <.01; *sig. at p <.05

A moderate correlation existed between research self-efficacy and research
training environment, r = .36, p <.05. A moderate correlation existed between research
self-efficacy and interest in research, r = 46, p < .05. A moderate correlation existed
between research self-efficacy and research mentoring experience, r = .31, p < .05.
Lastly, a negative correlation existed between research self-efficacy and research
knowledge r =-.02, p > .05.

A moderate correlation existed between research training environment and
interest in research r = .37, p < .05. There was a moderate correlation between the
research training environment and research mentoring experience where r = 49, p <
.05 and a weak correlation between the research training environment and research
knowledge where r = .21, p < .05.

A moderate correlation was found between interest in research and research
mentoring experience where r = .44, p < .05. However, there was no correlation
between interest in research and research knowledge where r = .10, p > .05. Finally,
there was no correlation between research mentoring and research knowledge where
r=.11, p>.05.

Table 4 presents the results of the mean square and F value multiple regression
analysis.
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Table 4

Impacts of Research Training Environment, Interest in Research, Research Mentoring
Experience, and Research Knowledge on Research Self-Efficacy

Predictor Research self-efficacy
RTE 23*

IR 36*

RME 05

RKA -11

R Value 51

R? Value .26
Adjusted R? 24

F Value 10.32

Note: *p<.05;
RSE: Self-efficacy, RTE: Research training environment, IR: Interest in research, RME:
Research mentoring experience, RKA: Research knowledge

A significant regression equation was found (F (4,115 = 10.323, p < .00) with an R?
of .26. Interest in research contributed to 36 percent of the variance of changes on
research self-efficacy. The result showed that research training environment ( = .23; p
= .019) and interest in research (f = .36; p = .00) had significant impacts on research
self-efficacy. Unfortunately, research mentoring experience (§ = .05; p = .62) and
research knowledge (f = -.11; p = .20) had no impact on research self-efficacy. The
results of research training environment, interest in research, research mentoring
experience, and research knowledge on research self-efficacy are presented in Table 5.

Table 5

Impacts of Research Training Environment, Interest in Research, Research Mentoring
Experience, and Research Knowledge on Research Self-Efficacy

Predictor Research self-efficacy
RTE 23*
IR 36*
RME .05
RKA -11

R Value 51

R2 Value 26
Adjusted R? 24

F Value 10.32

Note: *p<.05; RSE: Self-efficacy, RTE: Research training environment, IR: Interest in
research, RME: Research mentoring experience, RKA: Research knowledge
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Research training environment, interest in research contributed to 26 percent of the
variance of changes in research self-efficacy. All predictors except research mentoring
experience and research knowledge had a significant impact on research self-efficacy
with a range of .23 < f > .36 at p < .05. Therefore, the null hypothesis was rejected as
there was a positive impact of the research training environment and interest in
research on research self-efficacy and a negative impact of research mentoring
experience, and research knowledge on research self-efficacy.

Table 6 presents the summary of findings for all research hypothesis set in the

study.
Table 6

Summary of Findings for Research Hypothesis

Hypothesis

Statement

Findings

Hol

Ho2

Ho3

Ho4

Hob

There is a positive
relationship between
research self-efficacy and
research mentoring
experience.

There is a positive
relationship between
research self-efficacy and
research training
environment.

There is a positive
relationship between
research self-efficacy and
interest in research.

There is a positive
relationship between
research self-efficacy and
research knowledge.

There is a positive
impact of research
mentoring, research
training environment,
interest in research, and
research knowledge on
research self-efficacy.

Accepted

Accepted

Accepted

Rejected

Rejected

Note: Ho: Hypothesis
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Discussion, Conclusion and Recommendations

In conclusion, this study was the first to examine the specific constructs of research
self-efficacy such as the perceptions of the research training environment, research
mentoring, interest in research, and research knowledge within a sample of Ph.D.
students in a local university. The current study was initiated to provide an original
contribution to the literature in the education field as research self-efficacy is the most
popular and predictive construct in behavior research.

Self-efficacy ratings are highly predictive of behavior as the ratings reflect a broad
range of predictive motives (Williams & Rhodes, 2014). One of the purported strengths
of the self-efficacy is the one that provides the reasoning as to why individuals have
the tendency to engage in specific behaviors rather than merely just predicting the
behavior. The self-efficacy theory by Bandura (1977) clearly explains that self-efficacy
determines the behavior of an individual and the setting of relevant goals, and
challenges are essential towards sculpting the right behavior.

A few significant findings were drawn from the study. Generally, the results
suggested that Ph.D. students possess moderate levels of research self-efficacy and low
levels of research knowledge. On the contrary, the students have shown high levels in
the research training environment, research mentoring and interest in research.
Remedial actions such as online delivery and including the research as a module in the
Ph.D. study was essential to provide additional assistance to the students to improve
their research knowledge. Other viable suggestion included peer modeling which
serves as a solution towards improving the research knowledge of the Ph.D. students.
Scaffolding through mentoring and the opportunity for the students to present in
academic conferences and publish their research skills could help to increase the
student’s research self-efficacy (Wyatt & Dikilitas, 2015).

Secondly, positive correlations were found between the research training
environment, research mentoring, interest in research, and research self-efficacy.
Other than that, interest in research and research training environment was
accountable for twenty-six percent of the variation in research self-efficacy. The level
of interest in research enabled the Ph.D. student to actively conduct research. The self-
fulfilling prophecy method was recommended to the students, in which good students
convey to their peers to the belief that they are capable in conducting research and
likely to excel; and the peers, in turn, become more confident and believe they will
excel in research and continuously achieve higher levels of performance. Self-efficacy
beliefs do not form in isolation but are influenced by the forces that shape the
understanding and intensity of the belief. Mutual cooperation between the student and
the faculty involved was important to ensure success in actively fostering and improve
the research self-efficacy, research training environment, interest in research, research
mentoring, and research knowledge of the students.
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Implications for self-efficacy theory

The self-efficacy theory explains that reciprocal interactions between personal,
environmental and behavioral factors play an important role in shaping the desired
behavior of an individual. Perceived self-efficacy influences an individual’s choice of
activities and behavioral settings, how much effort they spend, and how long they will
persist in the face of obstacles. Understanding research self-efficacy is important to
provide guidance to scholars on the deficiency of status quo, improve and evaluate
university education.

Overall results have shown that the students possess a moderate level of research
self-efficacy. On the positive side, students have shown high levels of the research
training environment, interest in research and research mentoring. Correlation
findings have shown a positive relationship between research self-efficacy, research
training environment, interest in research, and research mentoring. Negative
relationships were found between research self-efficacy and research knowledge. The
implication of self-efficacy was useful for selection decisions where students with
better confidence in research are selected to represent the university in academic
conferences and presentation.

Besides, the theory also enabled the faculty to carefully select students with high
research self-efficacy to be groomed as future researchers. The accurate selection of
student results in higher productivity in research for the university. The theory was
also useful in goal setting where specific goals set towards the completion of research
will ensure that the students graduate on time and not extend their candidature
period.

Implications for practices in research

The findings served as an essential input to the faculty as it provided robust
understandings on research self-efficacy and research knowledge that the Ph.D.
student possessed, level of interest and mentoring, and their perceptions of research
training environment throughout their study. Furthermore, the study was the first to
incorporate the few constructs relevant to the area of research self-efficacy.

The findings on the perception of the research training environment provided a
better understanding of the current research training environment and all the forces
that were within the faculty. It served as an indicator to inform whether the facilities,
peers and support staff should be modified to improve the research experience of the
Ph.D. student. The moderate level of research self-efficacy and low levels of research
knowledge has shown that the faculty must take initiatives to improve the confidence
level and provide essential support to the Ph.D. students. Remedial classes, online
delivery of research courses, and incorporation of a research module in the program
could serve as a viable solution to improve the research self-efficacy and research
knowledge of the students.
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High interest in research was evident among the respondents in the study and this
helped the faculty to identify the potential student for succession planning in research
in order to sustain for the future developments in the faculty. Additionally, the
students also had rated their Ph.D. supervisors highly. This was a very encouraging
and positive finding for the faculty as the commitment of the supervisors were
appreciated by the students. Nevertheless, the faculty must continue to strengthen the
research clusters within the academic staff and provide the highest level of mentoring
to the students.

The findings from the study play an important role to create an innovative
ecosystem that facilitates research and development by understanding the basics of
research confidence amongst the students. By detecting the flaws in the level of
research confidence which affects the research behavior of the students, it enables the
faculty to improvise the current situations to facilitate a better environment towards
research.

Lastly, the findings from the study provide insights for Ph.D. preparation
programs to continue to develop and prepare students for success. It provides
beneficial information to assist universities to develop and design policies to
encourage and foster research amongst their Ph.D. students. It helps to further enhance
the success rate and quality of the Ph.D. programs offered by the university.

Implications for the Ph.D. student

The findings largely contribute to the gaps in the studies in research self-efficacy
and support Ph.D. students” development in research. The findings from the study
have several important implications for Ph.D. student. Results showed that students
possessed moderate levels of research self-efficacy and low levels of research
knowledge but high levels of interest in research, research mentoring, and research
training environment. Research training environment plays an important role in
shaping the research behavior and attitudes of the student as it encompasses a wide
range of forces such the faculty, students, and support staff. The findings serve as an
important indicator for the student as he/she may improve on the deficiencies in the
identified area. Besides, findings were very useful for ambivalent students who have
just enrolled in the Ph.D. programs as a positive experience in the training
environment contributes to greater self-efficacy. The incremental development of
research self-efficacies is crucial in the early part of their career.

Limitations

A few limitations were identified in the study. The current study was non-
experimental in design; the investigation employed an ex-post-facto or correlation
research design. For studies that are not by nature experimental, a cause and effect (or
causality) relationship cannot be inferred as a result since the research is related to the
associations between the variables (Sproull, 1995; Tuckman, 1972).
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The study did not involve random sampling but rather employed stratified
sampling because the sample of the Ph.D. students was drawn from students in the
applied arts faculties. Therefore, the results may not be generalized to other fields of
study. In addition, the study was ex-post-facto in design. Ex-post-facto suggests “what
was done afterward.” Kerlinger (1964) defined ex post facto research as a “research in
which the independent variable or variables have already occurred and in which the
researcher starts with the observation of a dependent variable or variables.

Recommendations for future research

The following are several suggestions for future areas of investigation related to
the present study. It is prescribed that the current study be replicated over a period of
time which permits a pre and post-study for the Ph.D. students and extend into the
participants” post-doctoral work. Longitudinal research design would allow students’
progress to be tracked from the beginning of their programs through completion, and
into the professional arena. The inclusion of the constructs investigated in the study
with selected demographic variables such as gender provides a possible new finding
in research self-efficacy. Findings would provide valuable information on gender as a
potential factor which influences research self-efficacy and contributes to what is, at
the present, a paucity of literature. Further research on research self-efficacy and
gender present new ideas for research as women consistently underrated their self-
confidence when compared to men (Edward & Hopkins, 2005; Roest & Kleiner, 2010).
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Introduction

Reading is one of the best strategies for acquiring knowledge and learning. The
importance of reading for the individual's personal development, daily and work life
cannot be ignored (Holden, 2004). Reading allows us to learn about the events that
happen around us or we are curious about them, and to learn about the history, social
studies, language arts, science, mathematics and subjects needed for school learnings
(Lyon, 1997). Reading is a dynamic and complex skill that is influenced by the reader's
personal characteristics, learning processes, and prior knowledge (Koda, 2005;
Wilkinson & Son, 2011).

The main purpose of reading is developing comprehension skills. Individuals need
to use more complex thinking processes such as establishing relationships, making
comparisons, presenting evidence, making generalizations and inferences or
predicting events. The fact that most of the learning tools used in schools are reading-
based resources shows the importance of reading comprehension skills for academic
achievement. Research has shown that students who are good readers are successful
in school life (e.g. Duncan et al., 2007; Guthrie, Schafer & Huang 2001; Juel, 1988).

Many countries acknowledge the importance of raising individuals who
understand what they are reading, and they conduct research to identify to what
extent their students are successful in reading by using different evaluation methods
and the factors affecting this success. In recent years, several international studies have
been conducted on the education policies and comparison of them with other
countries. PISA is one of the international projects that evaluate students' knowledge
and skills in the fields of mathematics, science, and reading. This research evaluates to
what extent students have the basic knowledge and skills required in modern society
(OECD, 2010).

One of the most intensively studied aspects of reading in the last few decades
concerns learning strategies and methods (Dunlosky, Rawson, Marsh, Nathan &
Willingham, 2013). Learning strategies can be defined as techniques that support
student’s learning and related behaviors, and thinking process of students (Oxford,
2003). Students need to develop a series of strategies to understand the gist of any
given text, to make a judgment and make personal connections with text, and to make
sense of unknown words in the text in order to be a good reader (Antonacci, 2000).
Today, even young learners are expected to comprehend complex texts and answer
complicated questions that require independent interpretation and integration of
numerous knowledge sources (Ortlieb, 2013). Therefore, improving reading skills
effectively is an important research question than ever. Lack of adequate reading skills
impedes educational progress (OECD, 2010). Learning strategies can play a crucial role
in closing these “reading gaps”. Research shows that lower-achieving students also
have lower awareness about how to read and learn efficiently (Alderson, 2000; Baker
& Brown, 1984; Pitts, 1983).

Classification of strategies is also somewhat complex and unclear (Kang, 1997;
Oxford, 1990), one of the most frequent taxonomies categorizes them as surface, deep
and meta strategies (Chiu, Chow & McBride-Chang, 2007). Surface strategies are often
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associated with rote learning and memorising of material by using crude techniques,
such as rehearsal. Deep strategies are related to more refined processing of knowledge,
e.g., transferring information previously learned to new knowledge areas, whereas
meta-strategies are described as processes that regulate actions (Hacker, 1998).
Another classification separates strategies as cognitive and metacognitive (Phakiti,
2006). This study focuses on metacognitive strategies. PISA 2009 datasets reflect the
use of the tree metacognitive strategies: memorisation, elaboration and control.

Memorization is defined as recalling texts through repetitive reading. This is an
ineffective strategy, leading to lower re-acquisition and transient learning impacts
(Mayer, 2008; Pressley & Harris, 2017). Elaboration is another strategy that helps to
link old and new knowledge or enables to make a link between knowledge to everyday
experience (OECD, 2010). It leads to a deeper understanding of concepts, more
efficient application of knowledge in real life, and makes it easier to retrieve the
knowledge from memory (Chiu et al., 2007). Lastly, the control strategy is seen as the
most characteristic examples of metacognitive strategies (Kraayenoord, 2010) and it
monitors reading purpose, planning and literate activities (Iwai, 2011; Phakiti, 2006).

Using of appropriate strategies are important as they are associated with greater
reading enjoyment and better performance (Carretti, Caldarola, Tencati & Cornoldji,
2014; McDaniel, Howard & Einstein, 2009; OECD, 2010; Yip, 2007). Oxford (2003) states
that students use learning strategies to make learning more fun and to be more
successful by self-direction. When the student uses the appropriate strategy, the
learning process becomes more enjoyable. Therefore, the mediating role of reading
enjoyment in the relationship between learning strategies and reading achievement is
also taken into consideration in this research.

Successful reading comprehension is also related to reading enjoyment (Zasacka &
Bulkowski, 2017). Reading enjoyment refers to the satisfaction we receive from reading
in our daily lives. It can also start with the motivation of someone else and then the
individual becomes interested in reading. Many studies and political activities aiming
at increasing student's reading success have focused on the cognitive aspects of
reading such as word recognition and comprehension. However, the enjoyment of
reading is more important for student achievement than the socio-economic level of
their families (OECD, 2002). Reading enjoyment could, therefore, be an important way
to reduce social exclusion and raise educational standards. Research-based on a
reciprocal causality model shows that school success is at risk for individuals reading
without having fun (Mol & Bus, 2011; Zasacka & Bulkowski, 2017). Secondary school
students who prefer reading in their spare time are more successful than those who do
not (Mol & Jolles, 2014; OECD, 2010). A recent meta-analysis by Mol and Bus (2011)
showed that leisure readers in College and University had higher GPAs than their non-
leisure reading peers.

It is important to raise individuals who understand what they read in today’s rapid
development and competitive world. According to PISA 2009 results, 56.7% of the age
group of 15 students in Turkey have either Level 2 (basic proficiency) or below the
level of proficiency. It shows that there are no students with level 6 who have high-
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level reading skills (EARGED, 2010). In PISA 2009, Level 2 has been accepted as the
basic level of competence in which students have started to show their skills in reading
that will enable them to be a success in social life. These results make it necessary to
identify the causes of difficulties experienced by Turkish students in terms of reading
skills and the variables that play a role in this situation. Thus, it will inform teachers
and families on how to develop these skills. In addition, research findings will provide
scientific data to relevant institutions in the development of appropriate educational
settings and the creation of educational programs to ensure the development of these
skills.

The aim of the study is to understand the extent students’ learning strategies and
reading enjoyment variables predict PISA 2009 reading achievement, and to examine
whether reading enjoyment has a mediator effect in the relationship between reading
achievement and learning strategies.

Method
Research Design

This research was a correlational study that aimed to reveal the relationships
between student’s reading achievement and learning strategies variables.

Research Sample

Data in PISA applications were collected by random stratified sampling to
represent the 15-age group of each country. The sample was selected from different
units such as students, teachers, and schools. Turkey PISA 2009 sample consisted of
4996 students from 170 schools in the age group of 15. After missing value analysis,
HLM analyses were conducted on 4648 students in 169 schools. 51.64% of the
participants were female and 48.36 % were male. PISA data set has predicted weighting
value for student and school samples. Sample weights should be included in the
analysis to make accurate predictions about the PISA population using the sample
(OECD, 2012). Weightings for student and school sampling were used in the study.

Research Instruments and Procedures

In this study, Turkey PISA 2009 reading comprehension cognitive test and the data
collected from student questionnaires were used. Data were downloaded from the
official web page of the OECD (http://pisa2009.acer.edu.au/downloads.php).
Learning strategies and reading pleasure which is related to students' reading
comprehension achievement were identified as predictive variables, and index values
of these variables were used. Scale scores for these variables were estimates of latent
traits using by Item Response Theory (IRT) scaling of depended on item types. Brief
descriptions of these indices from PISA technical report are given below (OECD, 2012):

Reading enjoyment (ENJREAD) (Mediator): Eleven items (e.g.”I read only if I have to,
reading is one of my favourite hobbies, I find it hard to finish books”) were used to measure
this variable. The scale includes four response categories from “strongly disagree”,
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“disagree”, “agree” to “strongly agree”. The positive scores from this scale indicate
higher levels of enjoyment of reading. The alpha reliability of scale for this research
was reported as 0.84 in PISA Technical Report.

Learning strategy (Initial variables): This scale includes three subscales: memorisation
(MEMSTR), elaboration (ELBSTR) and control strategies (CTRSTR). Positive scores
from the scale indicate the use of reading strategies more often. In the scale, thirteen
items measured learning strategies; four items measured memorisation (e.g. “When I
study, 1 try to memorize as many details as possible; when I study, I read the text so many times
that I can recite it. etc.”), four items measured elaboration strategies (e.g “IWhen I study,
I try to relate new information to prior knowledge acquired in other subjects, When I study, I
try to understand the material better by relating it to my own experience etc”), and five items
measuredcontrol strategies (“When I study, I check if I understand what I have read; When
I study, I start by figuring out what exactly I need to learn, etc”). There are four response
categories varying from “almost never”, “sometimes”, “often” to “almost always”.
Positive scores indicate greater use of that learning strategy. The alpha reliability of
memorisation is 0.67, elaboration was 0.68 and the control was 0.74.

Reading performance (PV1- PV5) (outcome): Students participating in PISA applications
have not responded to all questions of the reading literacy test. PISA uses the
imputation methodology usually referred to as plausible values (PVs). Using item
parameters from the international calibration, the plausible values are randomly
estimated from the marginal posterior of the latent distribution for each student
(OECD, 2012). In this research, five possible values for reading literacy were separately
analysed. Table 1 presents the descriptive statistics of the variables.

Table 1
Descriptive Statistics
Variable name N MEAN SD MIN MAX
CTRSTR 4648 0.24 0.82 2.05 2.50
ELBSTR 4648 0.46 0.78 152 2.76
MEMSTR 4648 0.04 0.77 -1.97 252
ENJREAD 4648 0.62 0.76 -1.82 2.66
PV1 (Reading) 4648 468.29 77.71 229.01 706.04
Pv2 4648 467.04 78.19 234.06 726.06
PV3 4648 467.61 78.44 225,00 698.26
PV4 4648 467.23 77.96 229.49 694.46
PV5 4648 467.36 77.95 234.70 698.26

There are large differences in standard deviation between students' reading
comprehension scores and differences in the assessment of the index values of the
variables. When Table 1 is examined, it can be seen that, for example, PV1 had SD =
78.12 while CTRLSTR had SD = 0.82. Kline (2011) emphasizes that the variance of the
variables should first be analysed and then the variance values should be scaled by
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various conversion methods, including iterative processes of analysis. Standardized
scores of dependent variables (mean 0.00, standard deviation 1.00) were calculated to
equalize the scale levels of dependent and independent variables.

Data Analysis

In PISA, sampling was selected from different units such as students, teachers, and
schools. In studies involving such sampling structures, it is assumed that the previous
level is not independent of its subsequent levels (Raudenbush & Bryk, 2002). Multi-
level models take into account dependence between observations in nested data, and
so the result was estimated more accure (Krull & MacKinnon, 2001). This results in
fewer errors. In this research, direct effects of memorisation, elaboration and control
strategies and reading enjoyment variables on reading comprehension were tested. In
conditions when reading enjoyment was mediator, the direct effects of memorisation,
elaboration and control strategies on reading comprehension were analysed using
hierarchical linear models (Figurel).

Level2

Levell

CRTSTR ENJREADING

ELBSTR

MEMSTR READING

Figure 1. The Tested Model

In this research, a mediational model was formed at the lower level by considering
the hierarchical structure of the PISA sample. All variables were measured at Level-1,
the model was labelled as 1-1-1, the Level-1 units (students) were nested in Level-2
units (schools). The direct and indirect outcomes of Initial variables (CRTSRT,
ELBSTR, and MEMSTR) on reading achievement were analysed. The effect of reading
enjoyment (mediator variable, M) on reading literacy (outcome variable, Y) was also
been tested. Considering the HLM model tested in the study, the following regression
equations were formed. (Krull & Mckinnon, 2001; Yildirim, 2012; Zhang, Zyphur &
Preacher, 2009):

Model 1-1-1

(1) L-1: PVReading(ij) (Y) = ﬁ0j+ [31aj(CRTSTR)i]’+ ﬁlbj(ELBSTR)ij‘*' ﬁlcj(MEMSTR)i]""
Tij
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L-2: Boj=Yoo *+uoj
Bra=Y10
Brb=Yy20
B1g=Y30

(2) L-1: ENYREADING(ij)(M)= BOj"’ [.))wj(CRTSTR)ij‘F ﬁ1ei(ELBSTR)ij+
ﬁm(MEMSTR)ij'F Tij

L-2: Bo=y00 +u0j
P1a=y10
Big=Y20
P1=y30

(3) L-1: PVReading(ij) = ﬁOj + ﬁ1g](CRTSTR),] + B1h]'(ELBSTR)i]' + B1kj(MEMSTR)i]' +
[31mj(EN]READING)i]' + Tjj

L-2: Boi=Yoo *+uoj
P1g=Y10
Bini=Y20
Bi=Y30
Prmi=ya0

Model refers to the model where all variables measured at level 1. Equations
presume that predictive variables are fixed; that is, they do not allow to vary across
higher-level units. The effect of the mediator was determined by multiplying the alpha
levels of the variables in the second module and the alpha level of reading enjoyment
variable in the fourth model (y10(2) « ya0(3)). Sobel (1982) test was used to calculate the
significance of the effect. The variances explained in the reading scores of the variables
included and the effect sizes based on these variances were calculated. The following
formula is used in the calculation of the explained variances

(Snijders & Bosker; 2012):
R2=1- (0%+Tr) / (0%+Te)

Where 0% represents the variance of eij for Model with coefficients; Tr represents the
variance of ulj for the same model. 0% represents the level-one random error variance
for the empty model, and Tg represents the level-two random error variance for the
null model.
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The effect size f2 was computed as (Cohen, 1992):
f2=R2/ (1-R?)

The explanation of 2 indicates that “0.02 is a small effect, 0.15 is a medium effect, and 0.35
is a large effect” (Cohen, 1992).

Before the analysis of the data, the assumptions with regards to the regression analysis
and hierarchical models were tested. Multilevel modeling was conducted using
Hierarchical Linear Modelling (HLM6) (Raudenbush, Bryk, Cheong & Congdon,
2004).

Results

Null model (One-way ANOVA) and ICC (intra-class correlation) were calculated
before testing the direct effects of learning strategies on reading performance. This
shows that 68% of the variance in reading performance was due to the difference
between the schools and 32% of it was related to the differences among students. The
overall effects of the learning strategies on reading performance were tested by Model
1 before including reading enjoyment to the model as a mediator. Table 2 presents the
findings of the model and the tested model.

Table 2
The Overall Effect on Reading Attainment

Modell B Coefficients Se t p
CNTRSTR (Xaj) = Reading(Y) 0.202 0.029 7.011 0.000
EBRSTR (Xbj) - Reading(Y) 0.016 0.024  0.665 0.506
MEMSTR (Xcj) > Reading(Y) -0.160 0.023  -6.763 0.000
Random Effects Variance df X2 p
Component

uoj 0.89 168 10100.05  0.000
rij 0.434

(Y)=Outcome, (X)= Initials, (M)= Mediator
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Level2
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MEMSTR
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wrp<0,001

Figure 2. The relationship between learning strategies and reading performance

Table 2 shows that the control and memorisation strategy were significant
predictors of reading performance (p <0.01), and the elaboration did not significantly
predict the students' reading performance (p> 0.01). When other variables were
controlled, the control strategy resulted in a standard deviation increase of 0.20 in the
frequency use of the control strategy. Memorisation is a variable that decreases the
student's reading scores. A one-unit increase in the standard deviation of
memorisation strategy causes 0.16 decrease in the standard deviations of reading
scores. The strategies explained 9% (R?) of variance on reading performance. The
variables in the model could explain 9% of the change in reading attainment.
Accordingly, the effect size of reading variables on reading performance was 0.10 in
(f2). The effect of variables on reading attainment was minimum. Model 2 tests whether
learning strategies predict reading enjoyment, and the findings are presented in Table
3.

Table 3
The Effects on Reading Enjoyment

Model 2 {3 Coefficients Se t P
CNTRSTR (Xdj) - ENJREADING(M) 0.271 0.024 10.930 0.000
EBRSTR(Xej) > ENJREADING(M) 0.117 0.018 6.424 0.000
MEMSTR (Xfj) > ENJREADING(M) -0.016 0.025 -0.640 0.522
Random Effects Variance Component df X2 p
u0j 0.014 168 416.518  0.000
rij 0.482

(Y)=Outcome, (X)= Initials, (M)= Mediator
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Table 3 shows that that control and elaboration strategies significantly predicted
reading enjoyment (p <0.01); however, the memorisation strategy was not a significant
predictor (p> 0.01). Therefore, memorisation had no indirect effect on reading
attainment. These variables explained 13% of the variance in the variable of reading
enjoyment. As the frequency of using control and elaboration strategy increased, the
level of reading enjoyment also increased.

The mediator effects of reading enjoyment were tested via Model 3. Table 4 presents
the findings of the model, and the tested model is shown in Figure 3.

Table 4
The Direct Effects on Reading attainment
Model3 B Se t p
Coefficients
CNTRSTR (Xaj) - Reading(Y) 0.155 0030  5.069 0.000
EBRSTR (Xbj) > Reading(Y) -0.005 0025  -0.020 0.839
MEMSTR (Xcj) = Reading(Y) -0.158 0.023 -6.823 0.000
ENJREADING(M) > Reading(Y) 0.176 0023 7466 0.000
Random Effects Variance df X2 P
component
ulj 0.886 168 10347.168 0.000
ri 0.420

(Y)=Outcome, (X)= Initials, ( M)= Mediator

Level2
Levell 0,074+
CRTSTR ENJREADING
0'12***
ELBSTR -
MEMSTR
READING

***p<0.01

Figure 3. The relationship between learning strategies, reading enjoyment and reading
attainment

Table 4 shows that control and memorisation strategy predicted reading scores
(p<0.01), and elaboration strategy was not a significant predictor in this model
(p>0.01). According to the model, reading scores of the students who used control
strategies more frequently were higher, while reading scores of the students who used
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the memorisation strategies were low. The more pleasure student gets from reading,
the higher their reading scores are. When other variables were controlled, a standard
deviation increase in the reading enjoyment increased the standard deviation of the
students' reading points by 0.18 units. When reading enjoyment mediator was
included in the model, all variables explained 10% (R?) of the reading scores, and the
effect size was calculated as 0.11 (f2). The variance explained by the variables was
small.

The effects of control and elaboration strategies on reading scores were examined
with the effect of reading enjoyment mediator. It was found out that the use of control
and elaboration strategies’ frequency significantly predicted students' reading
performance (p <0.01). This situation showed that reading enjoyment had a mediating
effect on predicting reading scores of control and elaboration strategies. As the
frequency of using a control strategy for reading increased, level of reading enjoyment
increased. Student's reading score increased as the level of enjoyment increased
(Mediation effect (10 (2) * (40 (3) = 0.27 * 0.18 = 0.05, Zsobel = 6.33 p <0.01). A one-unit
increase in index values related to the use of control strategy led to a 0.27 increase in
reading enjoyment scores, and 0.18 of this increase was transferred to reading scores.
Thus, the indirect effect of the frequency of the use of control strategy on reading scores
was 0.05.

It is observed that the students who use the elaboration strategy frequently increase
their level of reading enjoyment and reading scores. Since there was no significant
relationship between the elaboration strategy and reading performance, the reading
enjoyment was a full mediator for the elaboration strategy. (Mediation effect y20(2)*
v40(3)=0.12*0.18=0.02, Zsobei=5.03 p<0.01). A one-unit increase in the elaboration
strategy led to an increase of 0.12 in reading enjoyment, and 0.18 of this increase was
transferred to reading scores. Thus, the indirect effect of the elaboration strategy on
reading scores was 0.02.

Discussion, Conclusion, and Recommendations

This research analysed the extent the effects of the learning strategies and reading
enjoyment variables predict students' PISA 2009 reading performance, and tested the
mediator effect of the reading enjoyment variable on reading the relationship between
reading performance and learning strategies. The results of the study showed that
students who used control strategies more frequently had higher reading scores. PISA
reading skills are measured in the form of simple analysis of a text or deriving
extensive, realistic or figurative meanings from the text, and understanding the theme
of a long text written for discussion or storytelling (OECD, 2012). Therefore, students'
use of higher-level learning strategies to understand relevant texts is a factor that
increases their reading scores. Many studies conducted in different countries using
PISA 2000 data found positive correlations between the frequency of using control
strategies of students and reading performance (Artelt, Baumert, Julius-McElvany
&Peschar, 2003; Bortoli & Cresswell, 2004; Muszyfiski & Jakubowski, 2015).
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Memorization was negatively associated with reading performance. Yet, this is not
surprising; researchers have argued that a surface strategy such as memorization is
insufficient for deep learning. (e.g. Chiu et al.,2007; Czuchry & Dansereau, 1998;
Mayer, 2008). However, the relationship between these two variables for different
countries where PISA data were used showed the difference. Using of memorisation
shows a less consistent relationship with performance than the other two strategies
(control and elaboration). For example, in Hong Kong, Hungary, and the Russian
Federation, it is found that students who frequently use the memorization strategy are
more successful than those who used it less. In Italy, Austria, and Poland, the success
of students who use this strategy frequently is low (Artelt et al., 2003; Bortoli &
Cresswell, 2004; Li & Chu, 2012; Muszyriski & Jakubowski, 2015). These findings do
not, however, support that memorisation strategies never contribute to effective
learning. Researchers point out that poor readers memorise more to make up for other
learning limitations (Artelt et al., 2003; Weinstein & Mayer, 1986). Several other factors
may support the conflict between results. First, socio-cultural factors can play a role in
the emergence of the results. Cultural context is a factor that affects students' learning
strategies and approaches to that strategy (Oxford, 1996). For example, memorization
is common in Asian countries, and students from the Confucian heritage culture
generally prefer memorization strategies (Kember, Biggs & Leung, 2004; McInerney,
2011; Politzer & McGroarty, 1985). Second, the relationship between using strategies
and performance may be moderated by other student or family characteristics. Third,
it should be noted that high frequency use, and more types of learning strategies do
not necessarily lead to better academic success (Wen & Wang, 2004). Finally, although
the same PISA data is used in these studies, the variables discussed for each study are
different. Accordingly, the effects of the learning strategies of students on reading
literacy differ depending on the direct and indirect effects of these variables and their
interaction with each other.

The elaboration strategies had no effect on achievement, which could be
considered as an unexpected but not a surprising finding. The research of Muszyniski
and Jakubowski (2015) and Chiu et al., (2007) also reached a similar finding. There may
be some reasons for this result. First, questionnaire questions may be insufficient to
adequately measure student's transfer skills through detailing. For example, students
may not have an objective view of the extent to which and how to link their previous
knowledge to their new knowledge. How to transfer knowledge across situations or
context remains one of the greatest challenges for educators (Halpern, 1998). Second,
it is possible that the use of the elaboration strategy should not be measured according
to self-reports as students report that they struggle to use this strategy. It is difficult to
successfully implement; thus, they would mostly then report failed attempts
(Muszynski & Jakubowski, 2015). Despite these explanations, there are also studies
showing that there is a positive significant relationship between elaboration strategies
and reading literacy. For example, Artelt et al. (2003) conducted a study using PISA
2000 data from 26 countries. They assert that stronger readers are more likely to use
elaboration strategies than poor readers. Similarly, Li and Chun (2012) state that there
is a strong positive relationship between elaboration strategies and reading literacy for
Hong Kong in the top rankings of PISA. This result can be explained by the theory of
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learning pattern dissonance which asserts that high-achieving students tend to benefit
from using deep cognitive strategies and self-regulated learning whereas low-
achieving students succeed by virtue of externally-regulated learning (e.g., by teacher
or parents) and using surface strategies (Beishuizen & Stoutjesdijk 1999; Meyer, 2000).

Reading enjoyment is identified as a variable that improves students' reading
performance. Research findings show that a large achievement gap between the
secondary school students who read and who do not read books is the most important
finding (e.g. OECD, 2010; Mol & Bus, 2011; Mol & Jolles, 2014; Rao & Moely, 2000).
Readers who read frequently are more likely to enjoy reading, and it improves their
performance in school (Baker, Dreher & Guthrie, 2000; Oatley, 2012). This finding is
pointing a causal relationship between the variables.

When the effects of learning strategies in the related model on the reading
enjoyment were examined, it was found out that control and elaboration strategies
directly affected student's reading enjoyment whereas memorisation did not have
such a direct effect. This shows that students who use higher-level strategies for
learning enjoy reading more. When reading the text, students using higher-level skills
take more pleasure in reading. Previous studies with adults found that feeling highly
vividness can increase the enjoyment of reading books (e.g., Green et al., 2008; Weibel,
Wissmath & Mast, 2011).

When the results showing the indirect effect between variables were examined,
reading enjoyment had a partial mediator effect for the control strategy and had a full
mediating effect for elaboration. This shows that students who employ control and
elaboration strategies enjoy reading more, and they are more successful. Research on
the effects of learning strategies shows that the use of learning strategies has positive
effects on students' attitudes (Carroll & Leander, 2001; Huffman & Spiers, 1992; Keller,
1990) and their academic achievement (e.g. Ho, 1998; Vermunt & Vermetten, 2004;
Ward & Rosetta 2001). Successful students were found to be more enthusiastic and
conscious about the use of learning strategy (Loranger, 1994; Schutz, Drogozs, White
& Distefeno 1998).

In conclusion, this research shows that students who use learning strategies with
high-level skills enjoy reading, and they are more successful in reading
comprehension. Teachers are encouraged to use deep learning strategies instead of
surface learning strategies. Teachers can inform their students about what deep
learning strategies are, why they are more effective than others, and how to use them.
The think-aloud technique based on how this strategy can be used in daily life can be
used. Future studies may examine cognitive or affective factors in natural settings or
explore the effects of learning strategies on reading literacy experimentally. Large scale
studies that distinguish between higher and lower-achieving countries are definitely
needed in order to assess the contribution of the learning strategies to reading literacy.
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Okumaktan Zevk Alma ve Ogrenme Stratejilerinin PISA 2009 Okuma
Performansi Uzerindeki Dogrudan ve Dolayl Etkilerinin Incelenmesi

Atf:
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learning strategies and reading enjoyment on PISA 2009 reading performance.
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Ozet

Problem durumu: Gelisen ve siirekli rekabetin yasandig1 diinyamizda, okudugunu
anlayan bireyler yetistirmek onemlidir. Bireyin kisisel, sosyal ve ekonomik olarak
kendinin gelistirebilmesi icin okuma 6nemli bir role sahiptir. Bireylerin okudugunu
anlama stirecinde, iliski kurma, karsilastirma yapma, kanit sunma, genelleme yapma,
¢ikarimda bulunma ya da olaylart yordama gibi daha karmasik diistinme stireclerini
kullanmalar1 gerekmektedir. Bu da akademik basariy1 destekleyen bir faktordiir. Bu
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bakimdan 6grencilerin okudugunu anlama performans: bakimindan durumlarinin
degerlendirilmesi, bu beceriyi gelistirmek tizere yapilacak uygulamalara yon vermesi
agisindan bu beceriyle dogrudan ya da dolayli olarak iliskili faktérlerin belirlenmesi
giderek daha 6nemli hale gelmektedir. Son yillarda okuma becerisinin gelistirilmesi
icin 6grencinin kullandig1 stratejiler ve metodlar {tizerinde agirlikli olarak
durulmaktadir. Bu calismada, 6grencilerin okuma performansi ile iliskisini belirlemek
tizere metabilissel stratejiler (kontrol, ezberleme ve detaylandirma) ele alinmistir.
Ayrica, bu iki degisken arasindaki iliskide okumaktan zevk almanin olas1 araci etkisi
de incelenmistir.

Arastirmamin amaci: Bu calismanmin amaci, 6grencilerin kullandiklar1 6grenme
stratejileri ve okumaktan zevk alma degiskenlerinin 6grencilerin PISA 2009 okuma
basarilarini ne derece yordadig1 ve okuma basarisi ile grenme stratejileri arasindaki
iliskide okumaktan zevk alma degiskeninin aract etkisinin olup olmadiginin
incelenmesidir.

Arastirmanin Yontemi: iliskisel tarama modelindeki bu arastirmada 6rneklemi, PISA
2009 uygulamasina katilan 170 okuldan 4996 Tiirk 6grenci olusturmaktadir. Verilerin
diizenlenmesinden sonra analizler 4648 6grenci ve 169 okul tizerinden yiiriitiilmiistiir.
Arastirmada, Tiirkiye PISA 2009 okudugunu anlama biligsel alan testi ve 6grenci
anketinden toplanan veriler kullanilmustir. Tlgili veriler OECD'nin resmi web
sayfasindan elde edilmistir. Ogrencilerin okudugunu anlama bagarist ile iligkili
oldugu diistintilen “6grenme stratejileri ve okumaktan zevk alma” yordayic1 degisken
olarak; 6grenme stratejiler olarak tanimlanan kontrol, hatirlama ve detaylandirma
stratejileri igsel degiskenler, okumaktan zevk alma ise araci degisken olarak
belirlenmistir. Kurulan model yoluyla okuma basarisi tizerinde 6grenme stratejilerinin
dolayl etkisi incelenmistir. Olgeklerin gegerlik ve giivenirlik galismalar1 PISA 2009
teknik raporunda ayrmtilartyla raporlanmistir. Arastirmada PISA 6rnekleme
yaklasiminin hiyerarsik yapist dikkate almarak HLMye dayal1 analizler yapilmistir.

Arastirmanin Bulgulari: Ogrenme stratejilerinin okuma performanst {izerindeki
dogrudan etkileri test edilmis, kontrol stratejisi ve hatirlama stratejisi kullanma
sikhigmin o6grencilerin okuma performansini yordamada anlamli bir degisken
oldugunu (p<0.01), detaylandirma stratejisi kullaniminin ise anlaml bir yordayicisi
olmadig1 belirlenmistir (p>0.01). Kontrol ve detaylandirma stratejilerini kullanim
siklig1, ogrencilerin okumaktan zevk almasii anlamli bir sekilde yordamakta
(p<0.01); ancak hatirlama stratejisini kullanim siklig1 6grencilerin okumaktan zevk
almasin1 anlamli olarak yordamamaktadir (p>0.01). Bu bakimdan hatirlama
stratejisinin okuma bagarist tizerinde dolayli etkisi olmadig1 belirlenmistir.
Okumaktan zevk alma degiskeninin araci etkileri test edildiginde ise kontrol stratejisi,
hatirlama stratejisi ve okumaktan zevk alma stratejisinin okuma performansinin
anlamli olarak yordamus (p<0.01); detaylandirma stratejisi ise bu modelde de anlaml1
bir yordayict olmamistir (p>0.01). Okumaktan zevk alma degiskeninin araci etkisiyle,
kontrol ve detaylandirma stratejilerinin okuma puanlari tizerindeki etkisi incelenmis;
bu iki stratejinin kullanim sikliginin okumaktan zevk alma degiskeni tizerinden
dgrencilerin okuma performansini anlaml olarak yordadig: gortilmiistiir (p<0.01).
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Arastirmanin Sonug ve Onerileri: Okuma srasinda kontrol stratejilerini daha sik
kullanan 6grencilerin okuma puanlarinin daha yiiksek oldugu belirlenmistir.
Ogrencilerin ilgili metinleri anlamak tizere daha tist diizey ogrenme stratejileri
kullanmalar1 onlarin okuma puanlarmni artiran bir faktdr olmaktadir. Hatirlama
stratejisinin okudugunu anlama basarisi ile negatif yonlii bir iliskisi bulunmustur. Bu
durum ezberleme agirlikli strateji kullaniminin, farkli becerileri bir arada igeren
okuma siirecini desteklemedigini isaret etmektedir. Beklenilenin aksine bu
arastirmada detaylandirma stratejisinin okuma bagsarisi tizerinde dogrudan bir etkisi
bulunmamustir. Okumaktan zevk alma, 6grencilerin okuma performansini artiran bir
degisken olarak belirlenmistir. Bu durum, daha iyi okuyucularin, okuduklarindan
zevk aldigmi, gondlliliikle okumaya devam ettiklerini ve ayrica okul
performanslarini arttirma egiliminde oldugunu gostermektedir. flgili modelde
dgrenme stratejilerinin okumaktan zevk alma degiskeni tizerindeki dogrudan etkileri
incelenmis; kontrol ve detaylandirma stratejilerini kullanma sikligmmin 6grencinin
okumaktan zevk almasimi dogrudan etkiledigi, hatirlama stratejisinin ise 6grencinin
okumaktan zevk almasini dogrudan etkilemedigi gortilmiistiir. Bu durum, 6grenmeye
yonelik tist diizey stratejileri daha siklikla kullanan 6grencilerin, okumaktan daha ¢ok
zevk aldigin gostermektedir. Degiskenler arasindaki dolayli etkiyi gosteren sonuglar
incelendiginde, okumaktan zevk alma kontrol stratejisi degiskeni icin kismi araci
etkiye sahipken, detaylandirma stratejisi i¢in tam araci bir etkiye sahip olmustur.
Sonug olarak, bu arastirma iist diizey beceri iceren 6grenme stratejilerini kullanan
ogrencilerin okumaktan daha ¢ok zevk aldigini ve bu 6grencilerin okudugunu anlama
konusunda daha basarilt oldugunu gostermektedir. Arastirma sonuglari, iist diizey
beceri igeren 6grenme stratejilerini kullanan 6grencilerin okumaktan daha ¢ok zevk
aldigini ve bu 6grencilerin okudugunu anlama konusunda daha basarili oldugunu
gostermektedir. Bu durumda, 6grencilerin okumaktan zevk almalarini saglayacak
farkli ogretim materyalleri ve etkinliklerin 6gretmenler tarafindan kullanilmasi,
ogrencilerin okuma sirasinda iist diizey becerilerini gelistirmelerini ve kullanmalarini
saglayacak 6gretim ortamlarmnin olusturulmasi ve bu becerilerin nasil kullanilacaginin
ogretilmesine yonelik etkinliklerine ogretim programlarinda yer verilmesi
onerilmektedir. Okul disinda ise, aileler 6grencilerin ilgisini cekebilecek farkl: tiirde
kitaplar edinerek okumay1 ¢cocuklar igin daha zevkli hale getirebilir. Aileler, cocuklarin
okunan metne iligskin var olan bilgilerini kullanarak, yorum yapma ve yeniden anlam
verme gibi becerilerini kullanmalarina yonelik birlikte etkinlikler yapabilir.

Anahtar Kelimeler: Okuma performansi, 6grenme stratejisi, okumaktan zevk alma,
dogrudan-dolayli etki, asamali dogrusal model.
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Introduction

The issues of Industrial Revolution 4.0 (IR 4.0) are believed to affect the curriculum
design to adjust student learning (Coskun, Kayikci, & Gengay, 2019; Fung, 2019; Lan
& Vu, 2018; Lieu, Duc, Gleason, Hai, & Tam, 2018). The IR 4.0 requires the standards
of learning processes and output in global competition. Hence students” mathematics
skill is recently required to be assessed by using international scale of evaluation
(Chow & Ekholm, 2018; Moyer-packenham et al., 2018). Programme for International
Student Assessment (PISA) and Trends in International Mathematics and Science
Study (TIMSS) are usually used to measure international mathematical skills. PISA is
used to measure the reading literacy, math literacy, and science literacy. The term of
literacy in PISA is related to the readiness of students on the future workplace, i.e. the
ability to apply knowledge and skills to a subject that includes analysis skills, give a
reason and make an effective communication for various problems in different
situations (OECD, 2013). TIMSS is used to measure Mathematics and Science
achievement (Mullis, Martin, Ruddock, Sullivan, & Preuschoff, 2009). Hence, the
results of PISA and TIMSS can compare the capability of different students on
mathematics among countries. Those international tests show the rank of the country
on the result of their students’ scores on PISA and TIMSS.

The PISA scores of Indonesian students showed that the literacy score is under the
average of OECD. Their TIMSS score indicated that their mathematics skill has got
lower and lower from 1999 to 2011. In the period of 1999/ 2000, the rank of Indonesian
students among all the participating countries was 39 in 41 (95.12) for PISA and 34 in
38 (89.47) for TIMSS, whereas in 2003 period, Indonesian students reached the rank of
38 in 40 (95.00) for PISA and 35 in 46 (76.09) for TIMSS. In the period of 2006/ 2007,
the rank of Indonesian students among the countries was 50 in 57 (87.72) for PISA and
36 in 49 (73.47) for TIMSS, then reached the rank of 61 in 65 (93.85) for PISA and
achieved 64th place in 65 (98.46) for PISA and 38 in 42 (90.48) in 2011/ 2012. Finally, in
the period of 2015 PISA achievement for Indonesian student reached at the rank of 66
in 72 (91.67) (Mullis, Martin, Foy, & Arora, 2011; OECD, 2013, 2015). Hence these PISA
and TIMSS achievements encouraged the education policy makers to develop the
mathematical learning system to reach higher achievements. Scholars were also
promoted to investigate various antecedents related to the international test results.

The Rationale for the Study and Design

Since various approaches to mathematics tests are designed by education
policymakers, the curriculum is believed to increase the international test scores. The
curriculum is designed to increase students' achievement in mastering various abilities
on a subject (Dekant, Sungur, & Yerdelen, 2018; Mullis et al., 2009). The results of PISA
and TIMSS are used to evaluate and re-formulate the education policies by various
countries (Carnoy, Khavenson, Loyalka, Schmidt, & Zakharov, 2016; Jansen,
Schroeders, Liidtke, & Marsh, 2019). Accordingly, it is plausible that this study aimed
to investigate the effect of the result of national tests on international ones, where the
curriculum and type of mathematics tests are used to moderate the model. Hence, the
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contribution of test type and curriculum on the model is clearer. The novelty of this
study is to examine and verify the contribution of different type of PISA and TIMMS,
and different curriculum of KTSP (stand for Kurikulum Tingkat Satuan Pendidikan or
Education Unit Level Curriculum) and K13 (stand for Kurikulum 2013 or Curriculum
2013).

Scholars believed that theoretically national test scores are related to the
international scale of mathematics achievement (Carnoy et al., 2016; Stacey, 2011).
Hence the mathematic test in the level of national policy is designed to predict the
international scale one. It is found that when students achieve a higher score of the
school or nation test, they also get a better TIMSS score (Kaleli-Yi1lmaz & Hanci, 2015).
Accordingly, governments try to include the PISA and TIMSS test type in their
national test to increase international mathematics’ test score. The total items of PISA
and TIMSS type tests were increased in national tests to adapt students, and similarity
of those tests on the international test types were also increased (Kaleli-Yilmaz &
Hanci, 2015; Retnawati, 2017). Replication of Yilmaz & Hanci is needed to demonstrate
the relationship between national and international test scores (Kaleli-Y1lmaz & Hanci,
2015). However, few researchers investigated the effect of national test score on the
international test score. PISA and TIMSS tests have a different objective to measure
(Wu, 2010). The content of PISA and/or TIMSS within the national test is believed to
have various effects both in national and the international test scores. Empirically,
different achievements of Indonesian students on international mathematics score
could be predicted by various antecedents. Many researchers found that
characteristics and quality of school and students contribute to student achievement.
They argue that learning opportunity and teacher quality have different effects on
mathematics score of students. The number of students in a class and socioeconomic
status of the school is indicated to be a strong predictor of PISA score (Argina, Mitra,
ljabah, & Setiawan, 2017; Carnoy et al., 2016; Lam & Lau, 2014; Mcconney & Perry,
2010). Hence the study of the effect of national test scores on international test scores
in different types of tests is needed.

The curriculum is believed to influence the mathematics skills of students.
Scheerens found that educational effectivities are related to student achievement
(Scheerens, 2019). The intended, implemented, and achieved curriculum are used to
plan, control, and evaluate student achievement (Martin & Mullis, 2016). The KTSP
and 2013 curriculum is used in different ways to apply education in Indonesia. The
difference of both curriculum types is related to knowledge and skill intention, and
learning and evaluation system (Retnawati, Hadi, & Nugraha, 2016). The 2013
Curriculum is close to a student-centered rather than a teacher-centered approach. It
uses authentic tests to assess student attitudes, knowledge and skill whereas KTSP
tends to use knowledge and skill test. Those different types of curriculum are argued
to have various results in student achievements as well as PISA and TIMSS score. The
2013 curriculum type is used as an alternative of KTSP type to increase international
mathematics skill. However, both curricula used national tests to measure the
mathematics score of student achievement in the scale on the national area. Hence, it
is plausible if the 2013 curriculum achieves a better score of international tests rather



194 Setyabudi INDARTONO - Anwaril HAMIDY
Eurasian Journal of Educational Research 82 (2019) 191-202

than KTSP. However, the studies of evaluation of international mathematics score on
both curricula are not conducted. Thus, there is a need for a study investigating the
influence of different curriculums on the effect of national test scores on international
mathematics score.

This study aimed to investigate the different types of test and curriculum on the
effect of national test scores on international mathematics score. It is hypothesized that
the score gained from a national test of mathematics has an effect on the score of
international tests and different types of the curriculum (K13 and KTSP), and
international test types (PISA and TIMSS) have different effects on the national-
international test scores. Concordantly, this study is significant in three aspects. Firstly,
it strengthens the evidence of the importance of the effect of national mathematics test
score on the international score. Secondly, it may explain the significant contribution
of International Mathematic Test Type on the effect of National Test Score on
International Mathematics Test Score. Finally, it can make significant contributions to
curriculum difference on the effect of national test score on an international
mathematics test score.

Method
Research Design

The moderation model was used to investigate the different types of tests and
curriculum to predict the international mathematics test score based on the national
test scores. Multiple regression was used to analyze the model. The moderation effect
of curriculum and test types were analyzed by using the multiple regression (Hayes,
2013).

Curriculum / Test Type I

MNational Test 3 .

Matematics test
Score

score

( International

Figure 1: Research Model

Sample

This study employed 600 students with different achievement levels of national
test scores on a random base. The post-facto data of the result of the national test score
in 2016 were used in both KTSP and 2013 curriculum.
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Table 1.
Participants
Category Participant
National test score Low 200
Average 200
High 200
International test PISA 300
TIMSS 300
curriculum KTSP 304
2013 curriculum 296
School Public 263
Private 337
Gender Male 279
female 321

Research Instruments

This study used PISA model of mathematics test (16 items, Cronbach a= 0.835)
based on process, content, and context domain (OECD, 2013). The TIMSS model of
mathematics test was used (16 items, Cronbach a= 0.837) based on the cognitive and
content domain (Mullis et al., 2009).

Data Analysis

The data were gathered from the scores of students’ tests of mathematics course in
public and private schools. The schools that apply K13 and KTSP curricula were
chosen in this study. The Test of KI-Smirnov showed that the unstandardized residual
of the model was .104, the result of ANOVA showed significance value was higher
than .05, and tolerance result was higher than 0.1. Hence, the data showed normality,
linearity, multicollinearity, and heteroskedasticity of the model. The average score of
national mathematics test was 28.71 with a minimum score of 3.23 and a maximum
score of 96.77. The average TIMSS score was 8.6 with a minimum score of 1 and the
maximum of 30, and the average PISA score was 5.9 with a minimum of 1 and
maximum of 18. The descriptive analysis revealed that the average national
mathematics score was higher for public schools rather than the private ones (32.37 vs.
25.86), whereas TIMSS score was higher in public schools rather than private ones (9.78
vs. 7.75), and PISA scores for public schools were higher than private ones (6.63 vs.
5.36).
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Results

Multiple regression analysis was used to analyze the hypotheses. The result of this
study showed that initially, the National Test Score had a significant effect on the
International Mathematics Test Score (f=.545***; AR2=10%). A higher score of national
tests indicated a better international score of mathematics skills. Whereas the different
type of tests had no significant effects on International Mathematics Test Score ($=.043;
AR2=18%). The interaction of national test score and test type had a significant effect
on the International Mathematics Test Score (f=-.252; AR2=50%). The high contribution
of the model (AR2=50%) showed that the type of test has a sufficient ability to explain
the different findings of the effect of National Test Scores on International Mathematics
Test Score. Surprisingly, Figure 2 explains that PISA type of tests contributes to having
a better effect of national test score of mathematics on the international one rather than
TIMSS. Hence, the hypotheses were proven.

Table 2.
Contribution of IMTT on the Effect of NTS on IMTS
step 1 step 2 step 3 step 4
School Status 173 271%* ,270%* 274%*
*hk * * *
National test ,H45** ,545%* ,785%*
(UNmc) * * *
Test type (IMT) 0,043 0,043
UNmc*IMT -
0,252*
R2 0,23 0,33 0,41 0,73

AR? 0,23 0,1 0,18 0,5
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Figure 2. Contribution of IMTT on the Effect of NTS on IMTS

Table 3 and Figure 3 shows that interestingly, the National Test Score had a
consistent effect on International Mathematics Test Score on different curriculum
(p=,486, AR2=10%). A higher score of national tests indicated a better international
score of mathematics skills. The different curricula had a significant effect on
International Mathematics Test Score (B=,353, AR2=2%). The interaction of national test
score and test type had a significant effect on the International Mathematics Test Score
(p=,195, AR2=12%). The contribution of the model (AR2=12%) revealed sufficient data
to explain the different findings of the effect of the National Test Score on International
Mathematics Test Score. Figure 2 explains that KTSP type of curriculum contributed
to the better effect of national test score of mathematics on the international one rather
than 2013 one.

Table 3.
Contribution of Curriculum on the Effect of NTS on IMTS

step 1 step 2 step 3 step 4
School Status ,173%%* 0,101** 0,234%** 0,257%**
Curriculum Type (CT) ,353%** 0,131** 0,125*
National Test (UNmc) A86*** 0,346%**
UNmc *CT 0,195***
R2 0,31 0,33 0,41 0,43

AR? 0,31 0,02 0,1 0,12
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Figure 3. Contribution of Curriculum on the Effect of NTS on IMTS

Discussions, Conclusion, and Recommendation

Table 3 and 4 showed consistent findings related to the effect of the National Test
Score on International Mathematics Test Score. It is related to the findings of Yilmaz &
Hanci (Kaleli-Yilmaz & Hanci, 2015). A higher score of national indicated a better
international score of mathematics skills. The reasons are national tests have an equal
function with the international one to qualify the mathematical abilities of students,
objectives of competencies of national and international test are related (Carnoy et al.,
2016; Stacey, 2011), the type of national test of mathematics is widely imitated to
mathematics national test (Retnawati, 2017), and the trend of national and
international test scores are equal.

The findings indicated that different types of mathematical problems
(PISA/TIMSS) are likely to have different impacts of national examinations on
international math tests. PISA and TIMSS results showed that the rank on PISA was
equal to the ratings on TIMSS. Thus, this confirms the fundamental difference between
PISA and TIMSS in measuring mathematical ability (Wu, 2010). The different concepts
of PISA and TIMSS provide various benefits to each country. PISA type seems to have
a better effect on the national score to the international mathematical score rather than
TIMMS. Indonesian students are expected to have better scores on PISA as a contextual
test rather than TIMMS. It is related to the decline of the TIMSS scores for Indonesian
students since 1999/2000. In the beginning, TIMSS score at 2003/2006 was 411,
2006,/2007 was 397, 2011/2012 was 386, and 2015 was 397 (Mullis et al., 2011; OECD,
2013, 2015). However, the scores of PISA are likely to increase. This result seems
opposite to the findings of Wu (Wu, 2010). He found that most of the students in Asia
and East European countries performed better at TIMMS type than the PISA, yet the
western countries concerned for the PISA type.

Different types of the curriculum were also found to have different effects of
national to the international score of mathematics test. This finding supported
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Scheerens findings (Scheerens, 2019). Hence, it is plausible that the development of the
curriculum aimed to increase the result of the learning processes. The KTSP type of
curriculum was found to have a better effect of national on the international score of
mathematics test. It seems to contradict with the concept of the curriculum
development objectives. It is expected that application of KTSP had deeper concerns
on knowledge rather than 2013 version of the curriculum which was stressing on
attitude and skill (Ilma & Pratama, 2015; Retnawati et al., 2016). It is related to the
previous findings indicating that teachers have reached no optimal level of 2013
curriculum implementations (Amat Jaedun, V. Lilik Hariyanto, Nuryadin, 2014;
Trisnawati, Gunawan, & Nongkeng, 2016). Hence, the implementation of the 2013
version should be evaluated.

It is concluded that both different curriculum and test types of mathematics have
a significant effect on the influence of national to the international mathematics test
score. The higher effect of national to international mathematics test scores depended
on the context of the curriculum and test type used. Hence school leaders must pay
more attention to the implementation of curriculum and choice of the type of test.
However, the sample of this study was limited to a specific region in Indonesia. The
conclusion of this study shows the effect of national test scores on international test
scores is higher when the type of international test is PISA rather than TIMSS, and
school which applies KTSP curriculum on their learning process have a better effect of
national test scores of mathematics on international test scores rather than 2013
Curriculum.

The result of this study recommends the following studies to investigate broader
sampling which represents the model in Indonesia. The implementation of the 2013
curriculum is still in development. Hence, the application of the 2013 curriculum in
the ideal stage is needed to represent the concept of the 2013 curriculum. Different
objectives of PISA and TIMSS are challenging. Accordingly, future research is
suggested to employ a bigger sample implementing the 2013 curriculum and to
analyze the details of PISA and TIMSS domain.
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