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ABSTRACT

This study was conducted to examine the achievements of students in the concepts of light and shadow
measured in different assessment formats according to the learning style and gender. In this study,
correlational survey model was used. The sample consisted of 10th grade (16 years) high school students
(n=815) from different types of six high schools (public general and vocational) in Turkey who were
selected by using stratified random sampling method. The students’ achievement was determined using
three different assessment formats, which contains open-ended test, multiple-choice test and structured
communication grid test. The results show that there were significant differences between the students’
achievement in light and shadow concepts when assessed by different assessment formats. While the
achievement of boys was statistically higher in open-ended tests, girls were more successful in the
structured communication grid tests. In addition, the test scores obtained by students in different test
formats vary significantly according to their learning styles. For example, the mean scores of converger
and accommaodator-style students in open-ended tests were significantly different from the diverger-style
students.
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INTRODUCTION

How learning should be objectively assessed and measured has attracted the attention of
people studying in this subject for so long because the objective assessment and evaluation of
learning give information about not only to what extent a student learns but also about the
sufficiency of educational programs, schools, administrators, and teachers (De Houwer,
Barnes-Holmes & Moors, 2013). Therefore, the learning process is affected by the assessment
and evaluation results, and the assessment and evaluation are affected by the features of
learning. There is a relationship between the methods and formats used to assess the
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achievements, abilities, attitudes, and traits of students. Although traditional paper-pencil tests
are generally preferred by teachers due to their reliability and validity, it can be observed that
standardized tests are used in the teaching of mathematics and science courses. This situation
actually leads teachers to using effective teaching methods less (Smith, Breakstone, &
Wineburg, 2019). Hence, it is suggested that teachers use more suitable assessment methods
regarding the subject to be learned by students (Herman, Ascbacher & Winters, 1992; Kulm &
Malcom, 1991).

It is argued that complementary assessment methods, aimed at assessing the learning
process besides traditional assessment methods, are more effective than traditional methods in
terms of students’ learning process. The methods such as open-ended and diagnostic tests,
laboratory studies, portfolio, and structured grid can be given as examples of the
complementary assessment methods (Resnick & Resnick, 1992; Wiggins, 1989). Harnisch
(1994) asserted that when the complementary assessment methods are utilized in the assessment
of individuals’ achievements by considering individual differences, a more righteous
assessment can be conducted. Also, how the students with different traits structure the
knowledge in their brain can be understood when such an assessment method is used. For
instance, Chen and Whitehead (2009) used structured grid tests to evaluate students’
understanding of the process in their physics class, and as a result, they stated that grids can be
an important tool in monitoring students’ progress because many true and false answers are
present in a pattern and there is little chance of guessing.

Regarding the individual differences, the frequently considered variable is gender
(Anderson, 1989; Bell, 1997; Bolger, 1984; Lawrenz, Huffman & Welch, 2001; Logan &
Hazel, 1999) because boys and girls differ from each other from a young age in terms of their
interests and expectations. Students’ perceptions of self-competence in different subjects may
be affected by these gender differences and this may affect their science achievement. Murphy
(1991) explained that boys tend to analyze issues separately while girls tend to analyze
contextual features as an integral part of science tasks. Accordingly, girls usually define more
complex multivariate studies which are more difficult to work on, but this difficulty is
frequently perceived by teachers as a proof of girls’ misunderstanding or inadequacy in science.
Yip, Chiu, and Ho (2004) statistically analyzed the results of the HKPISA 2003 exam conducted
by OECD-PISA, which included questions aimed at assessing the science literacy of 2437
students in the age group of 15. At the end of the research, it was seen that the boys were more
successful in true-false type and multiple-choice questions about understanding scientific
knowledge in the fields of earth, environment, and technology, whereas the girls were more
successful in recognition/identification (open ended test) questions.

One other individual difference between students is their learning styles. The concept of
learning style can be defined as “students’ utilization of different and unique ways while they
are getting ready to learn new and difficult knowledge or learning and remembering it” (Dunn
& Dunn; 1993). In the relevant literature, there are many definitions about what learning is and
how it happens (Kaya, Ozarabac1 & Tezel, 2009). According to Keefe and Ferrell (1990),
learning style is a combination of cognitive, affective and physiological factors which are
relatively stable parameters of how they perceive the learning environment, how they interact
with it and how they react to it. In the Experimental Learning Theory (ELT), Kolb and Kolb
(2005) state that the learning styles of individuals are determined in a cycle form and where the
students take part within this cycle is identified by the Students’ Learning Style Inventory
(KLSI). In this cycle there are four learning orientations as Concrete Experience (CE),
Reflective Observation (RO), Abstract Conceptualization (AC) and Active Experimentation
(AE) (Figure 1).
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Figure 1. Kolb’s Experiential Learning Cycle. (Adapted from Kolb & Kolb, 2005)

The learning style of each individual is a component of concrete experience, reflective
observation, abstract conceptualization and active experimentation orientations. Two
orientations that individuals possess predominantly determine the learning style of the
individual. These learning styles are Diverger, Assimilator, Converger and Accomodator.
Kolb’s Experiential Learning Model is summarized in Figure 2.

Conrete Reflective Abstract Active
Experience Observation Conceptualization| | Experimentation
‘ L Diverger J L Assimilator —| L, Converger J
Accomodator

Figure 2. Kolb’s Experiential Learning Model’s Learning Styles (Adapted from Kolb &
Kolb, 2005)

Learning styles of students are important for teachers in order to maximize their learning
since students’ learning styles are related to their academic achievement (Altun, 2019; Berber,
2016; Kamisli & Ozonur, 2019; Reynolds, Dallaghan, Smith, Walker & Gilliland, 2019;
Villajuan, 2019). Learning styles are personal learning styles that facilitate learning, increase
motivation and academic achievement, and help the student overcome difficulties in learning
easily (Li & He, 2016 as cited in Cevher & Y1ildirim, 2020). In addition, it has great importance
not only in the individuals’ learning and teaching method process, but also in assessment and
evaluation processes (Pashler, McDaniel, Rohrer & Bjork, 2008; Widiastuti & Budiyanto,
2018). Accordingly, the learning styles of individuals should also be taken into consideration
in the methods and formats used in assessment and evaluation processes because the use of
different assessment and evaluation formats in the learning process causes differences in
students’ knowledge, skills, and attitude scores (Bahar & Hansell 2000; Danili & Reid, 2006;
Lawrenz et al., 2001). For example, in the research by Steinberg and Sabella (1997), the first
grade university students were given a Force Concept Inventory (FCI) (Hestenes, Wells &
Swackhamer, 1992), in the form of multiple-choice and an open-ended test developed by the
researchers with a similar quality, to measure the students’ achievement in laws of motion. The
students got a higher score in the open-ended scale in a statistically meaningful manner. On the
other hand, in another study conducted by Lawrenz et al. (2001), multiple-choice, open-ended,



Kanl, U. & Ilican, O. (2020). Student Achievement in Different Assesment Formats...

laboratory-related tests, and research-oriented tests were used to assess the levels of 3500
science students studying at 13 different schools in national science education norms. As one
of the results of this research, they found that the students were significantly more successful
in multiple-choice tests than open-ended tests.

As can be seen in the studies within the literature, the utilization of different assessment
and evaluation formats in learning process affects students’ assessment scores. In the light of
this fact, the aim of this study is to analyze in terms of learning styles and gender variables the
topics of light and shadow concepts through the student scores obtained in different assessment
formats. The fundamental reason to choose the concepts of light and shadow is the fact that
most of the studies related with science education are about physics, and among all physics
topics, the least examined ones are the optic concepts (Duit, 1993; Onder et al., 2013, Senkal
& Dinger, 2016, Kaltakg1 Giirel et al., 2017). Additionally, although students often observe the
occurrences of light and shadow in their daily life, they still have many misconceptions about
light and shadow (Haagen-Schiitzenhofer & Hopf, 2014). Furthermore, there is also no study
regarding the assessment of the concepts of light and shadow via different assessment formats
in terms of learning style and gender variables, which are individual differences. In this context,
the research question of this study is shaped as: "Do students’ achievements in the concepts of
light and shadow measured via different assessment formats differ significantly in terms of the
learning style and gender variables?".

METHOD

In this section, the design used in the study, the sampling procedure, the data collection
tools, and the analysis of the data will be presented.

a) Design of the Study

In this study, correlational survey model was used. Correlational survey model is a
quantitative research method used in studies aimed at collecting data to determine certain
characteristics of a group (Fraenkel, Wallen & Hyun, 2011). With this method, gender and
learning style characteristics of high school students’ achievement in the concepts of light and
shadow measured by different assessment formats were compared.

b) Sampling Procedure

The population of research consists of 7137 students in 10" grade (age 16) who are
studying in 35 different types of high schools (public general high schools, n=15, 43%; public
vocational high schools, n=20, 57%) in one of the central districts of Turkey’s capital. The
sample of the research is 815 students (11% of the population) in six schools (public general
high schools, n=2; 33%; public vocational high schools, n=4, 67%) which were chosen from
this population by stratified random sampling method. School types were determined as a
subgroup. Stratified random sampling is a procedure in which specific subgroups, or strata, are
selected for the sample in the same extent as they exist in the population (Fraenkel et al., 2011).
Also, it is ensured that the sample represents 10% of the population in accordance with survey
research (Gay, Mills & Airasian, 2012).
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¢) Data Collection Tools

Kolb Learning Styles Inventory

In the research, Kolb Learning Styles Inventory (KLSI) was used as a data collection tool
to determine students’ learning styles (A. Y. Kolb and Kolb, 2005). KLSI consists of 12 scored
items. The four options in each item are scored by the student by giving four points to the most
suitable option and one point to the least suitable option. Each option represents a learning style.
The respondents receive a score of 12 to 48 in each style. After this step, the combined points
of respondents are calculated as:

AC-CE: Abstract Conceptualization-Concrete Experience (1)
AE-RO: Active Experimentation-Reflective Observation (2)

As a result of these calculations, the respondent gets a score between —36 and +36 from
steps (1) and (2). The negative result from the AC-CE process shows that the learning is abstract
and the positive result shows it is concrete. Similarly, the negative result from AE-RO operation
shows that the learning is reflective and the positive result shows that it is active. The results
obtained from the combined points are placed on the scale in Figure 3. The intersecting region
of a student’s every two combined scores indicates the student’s learning style according to the
inventory (Kolb & Kolb, 2005).
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Figure 3. Kolb’s Learning Style Inventory scores on AC-CE and AE-RO (Adapted from Kolb,
A. Y. & Kolb, 2005)

Light and Shadow Concept Tests

The questions developed by Wosilait, Heron, Shaffer, and McDermott (1998) in order to
determine the achievements of students on the concepts of light and shadow were converted
into different evaluation formats for the same purpose in the form of Open-Ended Test (OET),
Multiple Choice Test (MCT), and Structured Communication Grid Test (SCGT) (see
Appendices A, B, and C for Light and Shadow Concept Tests). While preparing the scales in
MCT and SCGT formats, the students’ possible answers on this topic were chosen (Kanli,
Kartal, Aktas, & Kiiglikay, 2015). These tests created in different formats were sent to two field
specialists and a physics teacher, and their opinions on the items were obtained. As a result of
the received opinions, improvements were made in the item statements and drawings in the
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tests. After the opinions of the specialists, these tests in different formats were applied as pilot
study with 119 students one week apart. After the pilot study, randomly selected students
(n=20) were interviewed and their opinions were taken on issues such as comprehensibility,
suitability, and readability of the items in the tests. As a result of the pilot study, question
statements and drawings were rearranged with the data obtained from the tests and interviews.

Reliability and Validity of Test Scores

The Cronbach-Alpha coefficients that belong to the combined scores in terms of learning
styles in KLSI from the process of the pilot study are given in Table 1. The Cronbach-Alpha
coefficients that were obtained from the pilot study of KLSI are compatible with the reliability
coefficient obtained by Askar and Akkoyunlu (1993). This similarity can be given as a proof
for the validity of the test. Moreover, since Cronbach’s alpha values are higher than .70 is
considered acceptable for the reliability (Cortina, 1993).

Table 1. Cronbach-alpha reliability coefficients obtained from the pilot study regarding Kolb’s
Learning Styles Inventory

Scale Learning Orientations Cronbach - Alpha
Concrete Experience (CE) 73
Reflective Observation (RO) 74

Kolb’s Learning Abstract Conceptualization (AC) .76

Style Inventory Active Experimentation (AE) .81
Abstract C.- Concrete E. (AC-CE) 74
Active E. - Reflective O. (AE - RO) .76

The tests in different formats on the concepts of light and shadow were examined by
taking the opinions of two field specialists and a teacher in terms of their face and content
validity (whether they are for the same purpose, if the scientific the visuals and expressions of
the questions are appropriate etc.). Following the opinions of the specialists, the scales in three
different formats (OET, MCT, SCGT) were applied to the student group (n = 119) representing
the sample as a pilot study. In order to reduce the recall effect in the application, the situations
that may threaten internal validity were controlled by leaving a week between the tests and by
informing the students about the test application methods before each application (Fraenkel et
al., 2011). After the pilot study, the students (n = 25) were interviewed, and accordingly the
content and visuals of the test items were adapted to the student level, and the test items were
rearranged for them to be clear and understandable. In light of the preliminary results, the
reliability coefficients of OET, MCT and SCGT were calculated using parallel forms method
(Crocker & Algina, 1986). The correlation coefficients and significance levels between the test
scores are given in Table 2.

Table 2. The correlation coefficients and significant levels between the open-ended test,
multiple choice test and structured communication grid test scores

Assessment Formats OET MCT SCGT
Open-ended Test (OET) r 1 .92 .78

p - .00 .00
Multiple Choice Test (MCT) r 92 1 .82

p .00 - .00
Structured Communication Grid Test (SCGT) r 19 -85

p .00 .00 1
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When Table 2 is examined, the correlation coefficients between the test scores are
observed to be .92 between OET and MCT, .78 between OET and SCGT, and .82 between
MCT and SCGT, and the correlation coefficients are significant at the level of p = 0.01. These
correlation results show that there is a strong and positive relationship between the test mean
scores in the pilot study. The positive and strong relationship between the test mean scores
and the similarity of the mean scores of two tests can be interpreted that the scores obtained
from these tests are reliable (Cohen, 1988).

d) Data Analysis

Outlier analysis was performed by converting students’ KLSI and light and shadow
concept test scores to standard Z scores, and the scores of 7 students were accepted as
extreme values and excluded from the evaluation (Mertler & Vannatta, 2005). Descriptive
and inferential statistics were performed to examine whether there is a significant
relationship between OET, MCT and SCGT mean scores in terms of the obtained data, and
the variables of students’ learning style and gender.

Although the sample size is large enough (n=815), the normality assumption was not
satisfied. The reason for this could be that schools differ in terms of student achievement and
the test is a conceptual test. Since normality assumption was not verified (p>.05), non-
parametric tests were used to examine whether there was a significant difference between
the mean scores of the students in different formats in terms of learning style and gender,
Kruskal-Wallis H test, one of the non-parametric tests, was used to make comparison in
terms of learning styles while Mann-Whitney U test was used to examine whether there was
a significant difference between the test mean scores of the students in regard of the gender
variable.

FINDINGS

In this section, the mean scores of the students about the concepts of light and shadow,
obtained through the same question forms in three different assessment formats (OET, MCT
and SCGT) were compared.

a) Comparison of Test Scores of Students in terms of Learning Styles

The descriptive statistics of students’ achievements measured in different assessment
formats in terms of the learning style variable are given in Table 3.

Table 3. The descriptive statistics related to the OET, MCT and SCGT scores of students in
terms of the variables of learning style and gender

Learning Styles OET MCT SCGT
f % — — —
X sd X sd X sd
Convenger 446 54.7 37.2 194 46.5 37.4 78.1 15.0
Assimilator 213 26.1 36.5 20.7 43.7 24.2 76.6 13.5
Accomodator 101 12.4 38.6 19.5 40.4 29.2 73.3 15.9
Diverger 55 6.7 29.6 16.7 314 315 75.5 17.5

When Table 3 is examined, the highest mean of the students’ OET scores belongs to
the students with the Accommodator learning style, while the lowest mean OET scores
belongs to the students with the Diverger learning style. The highest mean of the MCT scores
belongs to the students with the Converger learning style, but the lowest mean MCT scores
belongs to the students with the Diverger learning style. Whereas the highest mean of the
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SCGT scores belongs to the students with the Converger learning style, the lowest mean
MCT scores belongs to the students with the Diverger learning style.

The findings of whether the students’ achievement scores in the sample show a
significant difference according to the learning styles variable or not are given in Table 4.

Table 4. The Kruskal-Wallis H test results of students’ scores in terms of learning styles
variable

Assessment Mean 2

Formats Learning Style N Rank daf y p Significant Difference
Converger 446  415.9

Open-ended Test Assimilator 213 403.9 3 9.9 02% Converger — Diverger

(OET) Accomodator 101 426.8 ' ' Accomodator — Diverger
Diverger 55 325.6

. . Converger 446  426.4

Multiple Choice Assimilator 213 407.2 ~ Converger — Diverger

Test 3 136 .03 Assimil Di

(MCT) Accomodator 101 379.3 ssimilator — Diverger
Diverger 55 314.4
Converger 446 4243

Structured Assimilator 213 406.7

Communication 3 7.9 .05

Grid Test (SCGT) A_ccomodator 101  360.5
Diverger 55 367.9

*p<.05

The results obtained from the Kruskal-Wallis H test in Table 4 indicate that there are
significant differences between the OET and MCT scores of students with different learning
styles (p <.05), while there is not a significant difference in SCGT scores. To determine the
binary groups from which the differences in OET scores originated, the groups were
compared in pairs with Mann-Whitney U test. Accordingly, it was observed that there were
significant differences between the student groups in the Converger-Diverger and
Accomodator-Diverger styles in favour of students in the Converger and Accomodator
styles. In order to determine the binary groups from which the differences in MCT scores
originated, the groups in pairs were compared using the Mann-Whitney U test and
Bonferroni correction (Miller, 1981). Accordingly, there were significant differences
between the Converger-Diverger (p =. 001) and Assimilator - Diverger (p =.005) student
groups in favour of students in the Converger and Assimilator style. On the other hand, there
is no significant difference in the level of SCGT scores of students with different learning
styles (p>. 05).

It follows from the findings that the students’ OET an MCT scores might differentiate
with respect to their learning styles, but that the students’ SCGT scores do not differ with
respect to their learning styles.

b) Comparison of Test Scores of Students in terms of Gender

The mean scores of the girls and the boys in the sample in different formats and the
standard deviations are given in Table 5 and Figure 4. When Table 5 and Figure 4 are
analyzed, it is observed that the highest mean scores of both the girls and the boys are in
SCGT and the lowest mean scores are in OETS.
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Table 5. Descriptive statistics of students’ scores in terms of the gender variable

Gender Formats N X sd
Open-ended Test (OET) 35.3 19.8
Girls Multiple Choice Test (MCT) 397 45.9 29.8
Structured Communication Grid Test (SCGT) 78.4 14.7
Open-ended Test (OET) 39.0 20.8
Boys Multiple Choice Test (MCT) 418 42.4 31.3
Structured Communication Grid Test (SCGT) 75.7 16.2
90
78.4

80
70
60

—a—QGirls

—e—DBoys

Means of Test Score

OET MCT SCGT

Assessment Format

Figure 4. Students’ mean scores of different test formats according to gender variable

Whether there is a significant difference between the OET, MCT and SCGT mean
scores in terms of the gender variable of the students was examined with the Mann-Whitney
U Test, which is a nonparametric test. The results for the Mann-Whitney U Test are given in
Table 6.

Table 6. Mann-Whitney U test results regarding students’ OET, MCT and SCGT scores in
terms of the gender variable.

Assessment Mean Sum of
Format Gender N Ranks Ranks U P d
OET Girls 397 391.2 155308 76305 027* 18

Boys 418 4239 177212
Girls 397 4226 167772

MCT Boys 418 3941  1ea7ag (177 076 11
Girls 397 4275 169733

Seet Boys 418 3804 162787 0216 021 17

*p < .05 and d=Effect size, calculated by dividing the mean difference by the pooled standard
deviation of the two groups (Cohen, 1988).

There is a significant difference between the test scores obtained with OET and SCGT
of the students in the subgroups of the gender variable (Table 6). This difference is in favour
of the boys for OET and, it is significant in favour of the girls for SCGT (p <.05). Although
Cohen’s effect sizes (d) are below 0.20, they can be considered close enough, so it can be
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said that there is a small difference in OET and SCGT scores of students as regards the gender
variable. The girls and the boys showed the largest performance gap on open-ended items
(d=0.18). No significant difference was observed between the test scores obtained with MCT
of the girls and the boys (p> 0.05).

The detailed results of the mean scores of the students with different learning styles
and gender taken from different assessment formats can be found in Figure 5 in Appendix
D.

DISCUSSION

In the literature, there are many studies investigating the relationship between students’
individual traits and their academic achievement. Some of these differences are motivation
(Hancock, 2007, Stiggins, 1999), anxiety and learning strategies (Birenbaum, 2007), learning
patterns and attitudes (Birenbaum & Feldman 1998), cultural groups (Lawrenz et al., 2001),
cognitive styles (Bahar & Hansell, 2000), race and age (Bruschi & Anderson, 1994),
assessment format (Kastner & Stangla, 2011; MacGuire & Johnstone, 1987), and language
background (Logan & Hazel, 1999).

In the present study, statistically significant differences were found between the
learning styles and gender of 10th grade students (age 16), and their achievement in the
concepts of light and shadow assessed in different assessment formats. The results of our
study are in line with those of the studies in the literature that found different assessment
tools cause differences in students’ achievement. For instance, Danili and Reid (2006)
compared the mean test scores of high school students in Chemistry topics with different
scale types (SCGT and MCT) and reported that the students had higher scores in SCGTSs
than in MCTs. They maintained that this may be due to the fact that MCTSs restrict students
in transferring their knowledge and give them less opportunity to broaden their opinions
compared to SCGTs. Karagam and Ates (2010) used OET, MCT, and SCGTs to investigate
the conceptual knowledge levels of students in high school in the concepts of force and
motion. They found the SCGT mean scores of the students are significantly higher than the
OET and MCT scores. The results of our research are compatible with their results. The
reason for the high SCGT mean scores can be attributed to the fact that that it contains both
correct and wrong answers in the question and allows points to be given to the partial correct
answers.

In the present research, it is also observed that the students in the Accommodator style,
which is one of the cognitive learning styles, have the highest mean score in the OETs and
the lowest mean score in the SCGT, while the students in the Converger style have the
highest mean score in the MCTs and SCGTSs. The students in Diverger style have the lowest
mean score in OETs and MCTs. Our results confirm Matthews (1996), who, based on
students’ school scores, emphasized that the students in Converger style were more
successful in the tests that contain correct answers in the question. Celik (2010) applied OET,
MCT, and short-answer tests to compare the mean test scores of students with different
learning styles and it was determined that the test scores of the students in the Converger
style were higher than the mean scores of the students in the Diverger style in OETSs, and the
test scores of the students in the Converger and Assimilator styles were higher than the mean
scores of Diverger style students in MCTs. On the other hand, Kablan and Kaya (2013)
concluded that the mean scores of the students in the Converger style were significantly
higher than the students in the Diverger style in their studies where the results of TIMMS,
which uses OET and MCT, were examined. The reason for this situation, which is in line
with the MCT and OET results of our study, may be attributed to the fact that the students in
Converger style are more successful in explaining abstract concepts and in analytical
thinking. In another study for students’ cognitive differences, Bahar and Hansell (2000)
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compared the achievement of high school and university students in word association tests
and structured communication grid tests. As a result, they concluded that there was a
significant difference in the structured communication grid between the students with field-
dependent and field-independent cognitive styles in favour of the students with field-
independent cognitive style. They linked these results to the structured communication grid
that forces one to choose from complex fields.

Other results of our study are that the OET mean scores were significant in favour of
the boys, the SCGT mean scores were in favour of the girls, and no significant difference
was observed between the MCT mean scores of boys and girls. Considering the MCT, the
results of this study are similar to those of the study by Liu & Wilson (2009), who examined
mathematics questions in PISA 2000 and 2003. They did not find any difference in students’
performance on traditional multiple-choice items. In addition, while the results of present
study are partially compatible with those of Dimitrov (1999), which used OET and MCT, it
is not compatible with other studies within the literature (Bolger & Kellaghan, 1990;
DeMars, 1998; Matthews 1996). Dimitrov (1999) compared the mean scores of the students
in MCT and OET and, as a result, he stated that the mean scores of the boys were higher in
both OET and MCT than those of the girls. Bolger and Kellaghan (1990) and DeMars (1998)
stated that there was a significant difference in favour of the boys in the mean scores of MCT
while the significant difference was in favour of girls in the mean scores of OET. Matthews
(1996), on the other hand, explained that the mean scores of the girls was higher than those
of'the boys. Regarding the reason for these differences, O’Neil and Brown (1998) stated that
girls use different cognitive strategies than boys in solving questions. While there is a
difference between the OET and SCGT scores of the girls and the boys obtained in the
present study, the reason for the lack of difference between the MCT scores may be that the
expectations of the tests and the strategies used by girls and boys in answering the questions
are different. In addition, students’ experiences on the topic can be effective in their
achievement. For example, the mean scores of the boys were higher than those of the girls
in Bruschi and Anderson (1994) on the subjects of matter and energy, and also those of
Engelhardt and Beichner (2004) on the subject of electric circuits, while Johnson (1987)
reported that mean scores of the girls on the topics of living things, plants, heat, and
temperature were higher. As a reason for these differences, Jovanovic, Solano-Flores, and
Shavelson (1994) explained that these differences between boys and girls are not based on
the assessment method but on students’ past experiences or attitudes.

CONCLUSION

The unchanging truth in learning-teaching process is that learners are different from each
other in terms of many characteristics. Additionally, the diversity in education should be
reconstructed because it is affected by many variables such as individual differences, education
level, course content, and physical conditions. Therefore, actions in educational programs, and
relative assessment and evaluation processes should be taken within the perspectives of
diversity and flexibility (Harrison & Rainer, 1992). The main result of our study is that different
assessment types affect student achievement. In other words, some assessment types are in
favour of students while others are not. Especially in countries such as Japan, China, France,
Germany, USA, England, and Turkey, where students get into university with a central
examination method, these differences have a great importance. For instance, while Japan,
China, and USA apply MCT, Germany and France use OET formats (Klein, Kiihn, Ackeren, &
Block, 2009; Neumann, Trautwein, & Nagy, 2011; Watanabe, 2015). Also, it is also known
that central exams cause exam anxiety in students (Davey, De Lian & Higgins, 2007; Karatas,
Alci & Aydin, 2013). Therefore, assessment types should be prepared in different formats as
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much as possible in order for them not to favour any student and to compensate for the possible
problems caused by the traditional assessment formats (open ended, multiple choice, etc.) that
teachers generally use in their classes (Acar-Erdol & Yildizli, 2018). A good assessment
procedure should be planned according to the specific needs of the evaluation (Schuwirth &
Van Der Vleuten, 2004). Hence, it is recommended to use different assessment formats as
widely as possible in order to assess the students in the most righteous, valid, and reliable way
(Race, 2009).
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APPENDICES

Appendix A

MHame

Gender ;|:|G )

Y

S

IN ALL PARTS OF THIS FRETEST, ASSUME THAT THE ROOM IS VERY DARK BEFORE ANY BULBS ARE TURNED ON

A very small bulb 15 held in front of a screen. A mask with a
triangular hole 15 placed between the bulb and a screen as
shoen at Fipure 1.

Sketch what you would zee on the zereen when the bulb
iz lighted.

Figue 1

Sketch here

Mask with a
circular hole.

< Very small light bl

ANSWER

!J

Two very small bulbs are held m front of a screen. A mask with
a ercular bole 15 placed between the bulbs and a screen as
shown at Figure 2.

Sketch what vou would zee on the sereen when the bulb

iz lighted.

Figure 2

Sketch here

WMazk wih a
trianguar hole

Two wvery small light
bulbs

ANSWER

A bull with long filament 15 beld m front of a screen. A mask
with a corcular hole 15 placed between the bulb and a screen as
shown at Figure 3.

Sketeh what vou would zee on the zereen when the bulb
iz lighted.

Fizure 3

Sketch Here

Mask with a
circular hole

=Crean

Bulb with a long 'I'Ia.mEﬂtI

ANSWER

A very small bulb and a bulb with long flament are held in front
of 2 screen. A mazk = placed between the bulbs and a sereen as
shown at Figure 4.

Sketch what vou would zee on the sereen when the bulb

iz lighted.

Figure 4

Sketch Here

ANSWER
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Appendix B

Mame

Gender ;DG g

-

L

J

IN ALL FARTS OF THIS FRETEST, ASSUME THAT THE ROOM IS VERY DARK BEFORE ANY BULBS ARE TURNED ON

1. A very small bull 15 held in front of 2 screen. A mask with a tnangular bole 15 placed between the
bulb and a screen as shown at Fizure 1.
VWhich of the below seen on the screen when the bulb iz hghted?

PLJOBII. C'}ODJnEJ

(%)

Figue 1

Mask with a
circular hole

1. Two very small bulbs are held in front of a screen. A mask with a ereular hole 15 placed between the
bulbs and a screen as shown at Fizure 2.
Vhich of the below seen on the screen when the bulbs are lighted?

A) ‘

B}n Cj- Djn Ejn
(%)

3. Abulb with long filament 1= held m front of a screen. A mask wath a corenlar bole 15 placed between
the bulb and a screen as showm at Fizure 3.
Which of the below zeen on the screen when the bulb iz hghted?

&ju B}. C}uD}
)

E)

Figure 3

Mask with a
circular

Bulb with a long filamant

4. A very small bull and a bulb with long flament are held in front of 3 screen. A mask 15 placed betareen
the bulbs and a sereen as shown at Figure 4.
Vhich of the below seen on the screen when the bulbs are lighted?

AJEPEE 5 mrmm © D)
r r
r )

E)

-

Figme 4

Mask

Long =L 1) Soreen
bub ™

Viery small bult
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Appendix C

Name

Gender ;|:|G ]

\ S

IN ALL PARTS OF THIS FEETEST, ASSUME THAT THE ROOM IS VEEY DARE BEFORE ANY BEULES ARE TURNED ON

Figure 1 (Masks) Fizure 2 (Bulb System)
Mask with a Very small bulb
triangular hole:

Two very small bulbs

&
Mask with a
circular hole m\ A bulb with a long flament

Moskwiba veya || Avery small bulb and a bulb with
shape ho long flament

A B

A mack (in Figure 1) with kole 1= placed between screen and a
bulb system (Figure 2.

e
(=1}
=
(=)

N
] ~ll={|—

1 i 11 12
'|3= 14“ 15 - 16
1. Which of the numbered tmage: in the table are created 3. Which of the numbered images in the table are created using
using onhy one very small bulb? a bulb with a long filvment?
ANSWER: ANSWER:
313,15 4,8, 10
1. Which of the numbered images in the table are created 4. Which of the numbered images in the table are created uzing
using two very small bulbs? a bulb with a long filament and a very smal bulb?
ANSWER: ANSWER:
111 514
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Figure 5. The mean scores of the students in different assessment formats according to the

learning style and gender variables



