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an achievement test contain visuals or not on item and test statistics. In this
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were higher for the items with visuals than those without visuals.
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When the achievement tests used in Turkey are examined, it is seen that the multiple choice item (MC)
type is used in almost all large-scale tests and in a considerable number of teacher-made tests due to
certain advantages such as being easy to score and objective. One of the most fundamental steps in the
development of any achievement test is writing the test item (Haladyna & Downing, 1989). Writing a
good multiple-choice item requires mastery of the relevant subject area and creativity, as well as some
knowledge and skills related to measurement and evaluation in education, which make item writing a
difficult process. In achievement tests, the difficulty of writing a good multiple choice test item is
perhaps the most important disadvantage, because it requires being very careful and meticulous (Tan,
2012). In a study conducted by Gelbal and Kelecioglu (2007), teachers ranked the tests consisting of
multiple-choice items first in terms of the “difficulty of preparation” compared to other measurement
tools.
Certain principles must be followed when writing multiple-choice items for both large-scale and teacher-
made achievement tests. In many sources in the literature, principles are given under the name of what
to consider or rules to follow when writing multiple choice items (Ebel, 1951; Frey, Petersen, Edwards,
Pedrotti & Peyton, 2005; Gronlund, 1985; Haladyna & Dowling, 1989; Haladyna, Downing &
Rodriguez, 2002; Milton & Eison, 1983; Nunnally, 1972). When these principles are examined, it is
seen that they are generally grouped under the umbrella terms of the general writing of the multiple
choice item, the writing of the item stem, and the writing of the correct option and distractors.
Haladyna and Downing (1989) conducted an analysis of 46 authoritative textbooks and other sources in
the educational measurement literature and developed a taxonomy of 43 multiple-choice item-writing
rules. Among these 43 rules, they classified 6 that pertain to the construction of the item stem as follows:

1. Formulate the stem either as a question or a completion statement.

2. In the completion format, ensure there are no blanks for completion at the beginning or middle

of the stem.
3. Ensure that the stem's instructions are clear and that the wording precisely conveys the question
to the examinee.
4. Eliminate unnecessary verbiage (window dressing) from the stem.
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5. Phrase the stem positively; avoid using negative constructions.

6. Incorporate the central idea and the majority of the essential phrasing within the stem.
When the rules given above are examined, it can be inferred that it is necessary to be clear,
understandable and precise in writing the stem of any item. On the other hand, there is no direct mention
of whether the stem should contain a visual (picture, photograph, diagram, graph, table or figure).
However, the order of the test items, the vocabulary and grammar structures used, as well as the role of
the visuals used in the item and the measurement of the readability of the text are seen as important
issues (Shorrock-Taylor & Hangravesgen; 1999).
Visuals are frequently used in large-scale tests designed to evaluate international and national student
achievement. For example, when the numerical section booklet of the Central Exam for Secondary
Education Institutions to Admit Students by Exam, known as the High School Entrance Exam (HSEE)
in our country and conducted by the Ministry of National Education (MoNE) in 2023, was examined, it
was determined that visuals were used in 19 out of 20 mathematics questions (95% of the mathematics
test) (MEB, 2023). In the study examining science questions in HSEE in terms of visual content, Kayretli
(2023) found that 494 (81%) of the 610 items asked between 1999 and 2022 contained visuals. More
than twenty years ago, Bowen and Roth (2002) reported that on average, there were 1.46 visuals per
page in scientific journal articles, 1.75 in university textbooks, and 1.38 in high school science textbooks.
Since then, in order to ensure that exams and educational content are original and intertwined with
current life, and with the help of technological advances in printing and visual software, the frequency
and variety of complex diagrams and visual representations have been increasing both in exams taken
by students and in educational materials.
In many institutions, such as the Ministry of National Education, which conducts important exams,
students take the exam with forms that include and do not include visuals, for the same purpose and with
equivalent questions. The justification for using different forms of a test administered at the same time
and for the same purpose may be to fairly measure the relevant characteristics of the individuals taking
the exam. For example, in the Free Boarding and Scholarship Exam (PYBS), visually impaired students
are subjected to equivalent questions instead of questions containing pictures, figures and graphics,
without any question exemption (MEB, 2013). In creating these equivalent questions, mostly, though
not all, visual questions asked to normal students were asked only in writing, without visuals, using
suitable verbal expressions for the visually impaired. Figure 1 shows the visual and non-visual versions
of an item taken from the PYBS Mathematics subtest to exemplify this situation.

Bir arsa, sekildeki gibi es karesel bolgelere
ayrilarak ortadaki karesel bolgenin tamami-
na havuz yapihyor.

Kare seklindeki bir arsa, birbirine eg olan
9 karesel bolgeye aynliyor. Bu bolgelerden
Havec birinin tamamina havuz yapiliyor. Havuzun
¢evresinin uzunlugu 32 metre olduguna

gore, havuz yapilmadan dnce arsanin alani

Havuzun cevre uzunlugu 32 metre oldugu- kﬂg metrekaredir?
na gore, arsanin havuz yapilmadan onceki
alani kag metrekaredir?

A)900  B)576  C)256  D)144
A) 900 B) 576 C) 256 D) 144

Figure 1. Versions of the item with and without visuals
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As seen in Figure 1, the same problem is written differently in terms of including or not including
visuals. However, the items express the same problem situation. In these items, the correct options and
distractors are the same. Especially in testing used in numerical courses such as mathematics and
science, items can be written in different ways, with the stem of the item being visually based or with
the stem of the item being expressed verbally. However, it is worth investigating whether the tests
formed by the different versions of same items differing just on the basis of including or not including
visuals are equivalent.

Mathematics is used in many situations that individuals are engaged in their daily lives, such as counting
and weighing, interpreting time, giving money or receiving change while shopping, understanding visual
shapes, and performing simple arithmetic operations (Isik, 2008). Mathematics is a branch of science
that is suitable for the use of visual shapes, and in order to be successful in this branch of science, the
ability to interpret and visualize the shape one sees is very important. Visualization also has an important
place in the processes of reasoning used to solve problem situations in mathematics (Cuoco & Curcio,
2001). In large-scale experimental studies, a high level of correlation has been found between spatial
perception and the ability to correctly draw the shape asked in the question and problem-solving skill
(Edens & Potter, 2007).

The National Council for Teachers of Mathematics (NCTM) emphasized the importance of visualization
in the principles and standards of school mathematics by stating that students need to develop a wide
variety of representations in modelling problem situations, that they need a wide variety of
representations according to the characteristics of the problem, and that these representations can help
students solve problems and think (NCTM, 2000). Beckmann (2004) investigated the reasons for the
success of Singaporean children, who had the highest scores in mathematics among 38 countries
participating in the 1999 Trends in International Mathematics and Science Study (TIMSS) and found
that the intensive use of pictures and diagrams to present the content in a concise manner in the primary
school mathematics texts used for the education of these children contributed to their improved problem-
solving skills.

How does visualization, which is closely related to many subjects in education, including mathematics,
affect the features of a developed test? This issue attracts the attention of test developers and educators.
Obtaining clues about how presenting questions with visuals affects students’ response behaviours may
be of great educational importance. In one of the studies conducted on this subject, Beckmann (2004)
stated that the use of simple pictures and diagrams in the problems in the education of Singaporean
children who performed high in terms of TIMSS 1999 mathematics achievement was not designed as
simple procedural aids designed to help them produce quick solutions without understanding, but rather
to help them make sense of the problem and use solution strategies that could be based on solid
conceptual foundations. He also reported that the pictures were never used for the purpose of decoration.
In a study conducted by Vorstenbosch, Klaassen, Kooloos and Bolhuis (2013), the effects of using an
answer list or visuals on item statistics in a test developed to measure the learning outcomes of a heart
anatomy course were examined. The study concluded that different types of images affected item
statistics differently. Vorstenbosch et al. (2013) emphasized that visuals used for decorative purposes
do not have a significant effect on question statistics, while visuals used for non-decorative purposes are
effective.

SaBl, Wittwer, Senkbeil and Koller (2012) investigated whether there was a significant difference in
terms of response correctness and response time when the item stem was expressed under one of six
experimental conditions. The experimental conditions varied according to whether or not pictures were
presented in the stem and in the answer options of the test items. They concluded that the item difficulty
was significantly affected depending on the item stem containing a visual or only a text. The researchers
concluded that questions containing visuals had a higher item difficulty index (easier items). Dalton,
Morocco, Tivnan and Rawson (1994) conducted a study on students with and without learning
disabilities. In their study they used multiple-choice type items including schemes and not including
schemes. They concluded that although the test containing schemes resulted in differences in terms of
structuring knowledge and reaching correct responses for low and medium-achieving students in terms
of the measured feature compared to the test not containing schemes, it did not cause a significant
difference for high-achieving students.

Aybek, Kula-Kartal, and Yildirim (2022) examined the compliance of multiple-choice test items

184



i ’ MSKU Journal of Education
L ISSN 2148-6999 Volume 11, Issue 2, (2024) November

prepared for the seventh grade by the Ministry of National Education with the item writing principles in
terms of measurement and evaluation. Their results showed that some items included pictures, tables
and visuals that were not necessary to find the correct answer and that these sections contained clues
that would guide students to the correct answer. In this case, it is not known whether the students who
answered the item correctly reached the correct answer by using the relevant knowledge and skills or by
noticing the clue. If a question is answered on the basis of a clue, then a variance that is not due to the
psychological structure measured by the item occurs (Messick, 1989) and it is stated that this may reduce
the validity of the item scores (Aybek et al., 2022). In addition, many factors such as the length or
shortness of the item, whether it contains visuals, the length and number of options can be effective in
the psychometric properties of multiple-choice items, such as item difficulty and item discrimination.
Therefore, how these factors affect the properties of an item and the test characteristics are worth
investigating. In the current study, the effect of the presence of visuals in the item on the test and the
item was examined. Thus, it was attempted to obtain findings regarding the importance of using visuals
in writing items.

The purpose of the current study is to reveal how asking a question containing a visual by removing the
visual or expressing the visual verbally affects the psychometric properties of the item and the test in
which the item is included in the field of mathematics. In this context, the study was conducted to
examine whether the inclusion or not inclusion of a visual in the stem of a multiple-choice test item
affects test and item statistics. In this regard, answers were sought to the following research questions.

1. Do the Exploratory Factor Analysis, item total correlation and item difficulty index findings of
the data belonging to the forms containing items with visuals and items without visuals show
differences?

2. Is there a difference between the correct response rates of the students in the lower and upper
groups when the forms containing items with visuals and items without visuals are applied?

3. Is there a statistically significant difference between the reliability coefficients of the
measurements obtained from the forms containing items with visuals and items without visuals?

4. s there a statistically significant difference between the total scores of the students using the
forms containing items with visuals and items without visuals?

Method

Research Model

This study is a research comparing the item and test-related psychometric properties of two forms consisting of
the items assumed to be equivalent but one with visuals and the other without. Since the purpose of the study is to
reveal whether the inclusion or not inclusion visuals in items affects the item and test statistics, the study is
designed as a relational survey design. Relational survey aims to reveal the existence and degree of co-variance
between variables (Karasar, 2016).

Study Group

Data collected from 237 sixth grade students attending seven middle schools affiliated to the Ministry of National
Education were used in the study. While 114 (48%) of the study group were female students, 123 (52%) were male
students.

Data Collection Tools

The Primary and Secondary Education Institutions Scholarship Exam (PSEISE) is an exam administered by the
Ministry of National Education for 5%, 6t 7t 8" 9t 10t and 11% grades (MEB, 2024). In the current study, ten
randomly selected questions from the mathematics test of the PSEISE 5" grade exams held between 2012 and
2014 were used in the creation of a form consisting of items with visuals (Form A) and a form consisting of items
without visuals (Form B). In this context, while all of the items in Form A contain visuals such as pictures, figures,
graphs or tables, Form B consists of items that do not contain visuals but are assumed to be equivalent to the items
in Form A and Form B include items asked to visually impaired students. The year the items belong to in PSEISE
and the question number in the test are given in the appendix. While the stems of the related items express the
same problem, the distractors and correct answer option are the same for each item pair. In order to ensure that the
items containing visuals in these exams are accessible to the visually impaired, experts write items that include
verbal expressions of the items containing visuals and are assumed to be equivalent. Ten of these items were
randomly selected for this study.

185



=i ’ MSKU Journal of Education
L ISSN 2148-6999 Volume 11, Issue 2, (2024) November

Data Collection Process

Although Form A and Form B used in the study were at the fifth-grade level, the data were collected from sixth
grade students. In this way, it was aimed to keep variables that were not included in the study, such as the covering
of the subjects, as constant as possible. Two applications were conducted, with half of the students being given
Form A and the other half being given Form B. During this process, the forms were applied with approximately
three weeks between the applications.

Data Analysis

In order to find an answer to the first research question, an Exploratory Factor Analysis (EFA), item total
correlation and item difficulty analyses were conducted on the data obtained from the forms. For EFA, Principal
Component Analysis (PCA) based on a tetrachoric correlation was applied as the factor extraction method in both
forms and Promax was preferred as the rotation method. The reason for using PCA as a factor extraction method
is to obtain a higher explained variance. While the error term is neglected in calculating the common variance in
PCA, the error variance not explained by the common factors is taken into account in FA. Tabachnick and Fidell
(2001) recommend using PCA if a summary of the data set is desired (as cited in Biiyiikoztiirk, 2002). The reason
for using Promax as the rotation method is that the factors are interrelated. To decide on the number of dimensions,
dimensions with eigenvalues greater than 1 were preferred. In this method proposed by Kaiser (1960), factors with
eigenvalues greater than 1 are considered as important factors. PCA was conducted in the FACTOR program. In
the calculation of the item total correlation, the point-biserial correlation coefficient was used. While the
relationship between the answer given to an item in a test and the total score can be calculated with biserial
correlation (Cakan, Celikten, & Giindiiz, 2020), the point-biserial correlation coefficient is also used in the
literature to determine the level of this relationship (Kogar & Sayin, 2019). The item difficulty index was calculated
based on the item score matrix (using the response patterns of all the students). In order to determine whether there
is a significant difference between the item difficulties and item discrimination obtained from the items in the
forms having items with and without visuals, the Wilcoxon Signed Ranks test was run since the parametric test
assumptions were not met (Biiytikoztiirk, Cokluk & Koklii, 2012). In addition, the calculated item difficulties were
evaluated according to the following criteria: 0-0.19 is very difficult; 0.20-0.39 is difficult; 0.40-0.59 is moderately
difficulty; 0.60-0.79 is easy and 0.80-1 is very easy (ilhan, 2019). For the second research question, the correct
response rates of the items in the upper 27% and lower 27% groups determined according to the total score were
calculated. TAP (Test Analysis Program, v.14.7.4) (Brooks & Johanson, 2003) was used to calculate item and test
statistics. In the third research question, Omega reliability coefficients were calculated via Excel and the Feldt test
was used to examine whether there was a significant difference between the reliability coefficients obtained from
the overall test. It was not tested whether there was a significant difference between the reliability coefficients
calculated for the sub-dimensions of the test because the sub-dimensions consisted of different items. For the fourth
research question, since parametric assumptions were met, whether there was a statistical difference between the
total scores obtained by the students from both forms was tested with the dependent samples t-test and the effect
size (Cohen's d) was calculated for the obtained result. The effect size obtained for the magnitude of the difference
between two measurements was calculated by dividing the difference between the means of the measurements by
the standard deviation of the difference scores (Green & Salkind, 2005, p.163). SPSS was used in the analyses
conducted for the first and fourth research problems. In the analyses, the significance level was taken as 0.05.

Findings

In this part of the study, the findings of the study are presented for the four research questions, respectively.

1. Do the Exploratory Factor Analysis, item total correlation and item difficulty index findings of the data
belonging to the forms containing items with visuals and items without visuals show differences?

In the analysis made with the data obtained from the administration of Form A and Form B, it was determined that
the items were collected under three dimensions. Table 1 shows the factor loading and rate of explained variance
of each item to the dimension it belongs to. As seen in Table 1, Form A, which consists of items containing visuals,
explains 51.22% of the variance in three dimensions. The total variance explained in three dimensions by Form B
was found to be 41.3%. The fact that the explained variance is almost 25% more with the application of the form
containing visuals can be interpreted as an indication that the same structure was better measured, in other words,
better represented. Moreover, when the factor loadings in each dimension were examined, it was seen that inclusion
of visuals led to differences in terms of the loading the items gave to the dimension they were under. In addition,
it was observed that the items assumed to be equivalent were clustered under different dimensions in the data
obtained from the two forms. This may constitute evidence that the construct measured by the items changed.
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It was observed that the item difficulty indices calculated for the items containing visuals varied between 0.14 and
0.81, and for the items not containing visuals, they varied between 0.09 and 0.73. It was seen that the item difficulty
indices of the items without visuals decreased compared to the items with visuals (except for one item, item 4). In
other words, using visuals in writing the items generally makes the items easier. In addition, when the item
difficulty indices were examined qualitatively (very easy/easy/moderately difficult/difficult/very difficult), it was
seen that the items in the test not containing visuals were more difficult or at the same difficulty level than the
items in the form containing visuals. In this case, it can be said that the items without visuals are either more

difficult or remain at the same difficulty level compared to the equivalent items containing visuals.

Table 1. PCA, item discrimination and item difficulty findings for Form A and Form B

Factor load

Item discrimination

Item difficulty index

index
Form A Form B Form B
(With Visuals) (Without Visuals) (Without
Form A FormB Form A
. . . Visuals)
Ttem i . i . (With (Without (With
E E E E Visuals)  Visuals) Visuals)
% T i T % T E T
— N £ o — N £ o

1 0.827 0.669 0.44 0.37 0.58 0.40(moderat
(easy) ely difficult)

2 0.506 0.574  0.62 0.41 0.60 0.59(moderat
(easy) ely difficult)

3 0.658 0.469 0.49 0.35 0.44(moder  0.22
ately (difficult)
difficult)

4 0.512 0.729 0.58 0.49 0.43(moder  0.55(moderat
ately ely difficult)
difficult)

5 0.811 0.727 0.45 0.45 0.81(very 0.73(easy)
easy)

6 0.719 0.734 0.43 0.41 0.73 0.42(moderat
(easy) ely difficult)

7 0.777  0.352 0.47 0.37 0.39 0.36
(difficult) (difficult)

8 0.386 0.757 048 0.28 0.14(very 0.09(very
difficult) difficult)

9 0.699 0.424 0.65 0.42 0.36 0.30
(difficult) (difficult)

10 0.515 0417  0.68 0.52 0.33 0.28
(difficult) (difficult)

Explained 2899 1148 1074 1744 1291 1095
variance %

Explained

total variance 51.22 41.30

For the items with and without visuals, the most difficult item remained the same as the eighth item, while the
easiest item was the fifth item for both forms. According to the results of the Wilcoxon Signed Ranks test, which
was conducted to determine whether there was a significant difference between the item difficulties calculated for
the items in the forms containing and not containing visuals, a significant difference was observed between the
item difficulties between the two forms [z=-2.09, p<0.05]. The difference scores being in favour of negative ranks
is an indication that the item difficulty indices of the items containing visuals are higher. This makes items with
visuals significantly easier than those without visuals.
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The discrimination indices calculated for the items containing visuals ranged from 0.43 to 0.68, while for the items
not containing visuals they ranged from 0.28 to 0.52. While equal discrimination indices were obtained in both
forms in the fifth item, in the other items, the items containing visuals had higher discrimination power than those
without visuals. The Wilcoxon Signed Rank test was conducted to determine whether the discrimination indices
calculated for the items with and without visuals were significantly different. According to the test results, it can
be said that the discrimination indices of the items containing visuals were significantly higher [z=-2.67, p<0.05].
2. Is there a difference between the correct response rates of the students in the lower and upper groups when the
forms containing items with visuals and items without visuals are applied?

The number of individuals who answered the item correctly from the students in the upper and lower groups after
the application of Form A and Form B and the correct response rates are given in Table 2.

Table 2. Numbers and Percentages of the Correct Responses to the Items in the Upper and Lower Groups as a
result of the Application of Form A and Form B

Form A Form B
(With Visuals) (Without Visuals)
Item Upper Group Lower Group Upper Group Lower Group

1 73 (0.87) 33 (0.38) 47 (0.61) 21(0.21)
2 80 (0.95) 21(0.24) 60 (0.78) 42 (0.41)
3 60 (0.71) 20 (0.23) 28 (0.306) 12 (0.12)
4 66 (0.79) 13 (0.15) 64 (0.83) 26 (0.25)
5 83 (0.99) 51 (0.58) 72 (0.94) 55(0.54)
6 79 (0.94) 47 (0.53) 54 (0.70) 29 (0.28)
7 52 (0.62) 14 (0.16) 42 (0.55) 19 (0.19)
8 25(0.30) 0 (0.00) 14 (0.18) 7 (0.07)
9 61 (0.73) 5(0.06) 43 (0.56) 13 (0.13)
10 62 (0.74) 5(0.06) 46 (0.60) 10 (0.10)

As seen in Table 2, the correct response rate of the students in the upper group formed by the application of Form
A is higher in all the items than the correct response rate of the students in the upper group formed by the
application of Form B. For example, item 6 in Form A was answered correctly by 94% of the students in the upper
group, while in Form B it was answered correctly by 70% of the students in the upper group. The correct response
rate of the students in the lower group answering the items correctly in Form A containing visuals is higher in four
items (items 1, 3, 5 and 6) while it is higher for the other items in Form B. This may mean that while the use of
visuals in the items has a positive effect on the correct response rates in the upper groups, it has a varying effect
on the correct response rates in the lower groups. This may have arisen from a tendency to respond randomly in
the lower groups.

3. Is there a statistically significant difference between the reliability coefficients of the measurements obtained
from the forms containing items with visuals and items without visuals?

For the third research question, omega reliability coefficients were calculated for each dimension separately and
in total in each form that was decided to be three-dimensional.

Table 3. Omega Reliability Coefficients

Form A Form B
lst 2nd 3rd lst 2nd 3rd
dimension dimension dimension dimension dimension dimension
Omega 75 .66 72 .65 53 73
Omega Total .88 .84

As seen in Table 2, when the total reliability estimates are taken into account, it is seen that the reliability of the
measurements obtained from Form A is 0.88, while the reliability of the measurements obtained from Form B is
0.84. When Feldt statistics were calculated to compare the reliabilities, the Omega coefficient obtained from Form
A was found to be significantly different from the Omega coefficient obtained from Form B.

4. Is there a statistically significant difference between the total scores of the students using the forms containing
items with visuals and items without visuals?

In order to test whether the total scores of the 237 students who participated in the application from the test
forms containing and not containing visuals were significantly different from each other, the dependent samples
t-test was used and the findings are presented in Table 4.
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Table 4. Results of the Dependent Samples t-test Conducted to Compare the Results Obtained Form A and Form
B Form

N X S sd t P
Form A 237 4381 2.44 236 6.184 0.000
Form B 237 3.95 1.86

When Table 4 is examined, it is seen that the mean score the students got from the test containing visuals is
Xwithvisuars = 481, while the mean score they got from the test without visuals is X, itnoutvisuais= 3-95. As a result
of the dependent samples t-test conducted to determine whether the scores of the students from the two tests were
different from each other, a statistically significant difference was found between the means in favour of the test
containing visuals [t,3=-6.18, p<0.05].

The effect size calculated as a result of the test (d=0.40) shows that this difference is of medium effect size.

Discussion

In the current study, two forms assumed to be equal were created and administered. According to the findings
based on the factor analytical approach, the items were clustered under different dimensions, that is, the structure
was differentiated. Therefore, whether or not the items contain visuals affects the construct validity of the test in
which they are found. Shorrock-Taylor and Hangravesgen (1999) emphasize that conveying the same content in a
shorter form with appropriate visuals contributes positively to the validity of the item and the test, as this prevents
errors that may arise from lack of understanding.

It is an expected situation that when the stem of an item contains visuals; that is, when the item is supported with
pictures, photographs, diagrams, graphs, tables or figures, understanding will be facilitated. In addition, the fact
that the stem of the item does not contain visuals, meaning it is expressed only in writing, may necessitate drawing
a figure to solve the problem, making it expectedly more difficult compared to one that includes visuals. On the
other hand, Inaltekin and G&ksu (2020) stated that items with visual content require students to use their
interpretation, analysis, reasoning, problem solving and deep thinking skills. In the findings obtained as a result of
the current study, a significant difference was found between the difficulty indices of the two prepared forms in
favour of the test containing visuals. In addition, the reliability of the test containing visuals was found to be
significantly higher. Balta (2014) however found that the reliability of the test consisting of items containing
visuals (0.63) was lower than the test consisting of items without visuals (0.84). It is thought that one of the possible
reasons for this contradiction may be the difference in the quality of the visuals used.

A significant difference was observed between the item discrimination indices of the forms containing visuals and
not containing visuals in favour of the form containing visuals. If these two forms are examined in terms of their
psychometric properties, it can be said that the form containing visuals provides more appropriate measurements.
However, the conclusion here should not be that tests that include visual should be preferred over those that do not
include visuals. An important dimension of a developed test is its psychometric properties. However, the
characteristics to be measured by the test and the feedback it will provide are also an indispensable dimension.
Tests that do not include visuals are important in terms of developing students’ visual thinking skills and providing
educators with feedback on how competent students are in this regard.

Except for one item in the tests (the fourth item), the items containing visuals were answered correctly by more
students than the items without visuals. In general, items containing visuals were easier for students because they
had a higher item difficulty value. In their study, Saf et al. (2012) concluded that the item difficulty index of
questions containing visuals was higher. A similar finding was obtained in the current study. This may be due to
the fact that expressing the content in different ways with symbols, tables, graphics and visuals plays a very
important role in understanding problems (Artut & Ildiri, 2013). In an experimental study conducted by Peeck
(1974) with fourth-grade students, the experimental group was made to read storybooks containing visuals that
also included some situations contradicting the text, while the control group was made to read books of the same
story without visuals. As a result of the study, it was determined that the experimental group who read texts
containing visuals had higher performance in the knowledge test than those who read texts without visuals. In the
study conducted by Washington and Godfrey (1974) on the US Air Force specialist exam and in the study
conducted by De Melo (1980) on the science exam, it was concluded that items containing visuals were more
advantageous than those without visuals.

Alpayar and Giilleroglu (2017) identified a significant difference in test scores and response times between the
two forms, one including visuals and the other not including visuals, in favour of the visual form of math questions.
In addition, the difference between item statistics varied depending on the function of the visual in the study. These
findings are parallel with the findings of the current study. According to the interview results conducted in their
study, Alpayar and Giilleroglu (2017) found that students had positive views on the questions including visuals.
Suh and Grant (2014) descriptively analyzed 246 history questions, 49 of which contained visuals and 197 of
which did not, administered in the NAEP (National Assessment of Educational Progress) exam in 2001, 2006, and
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2010. Parallel to the results of the current study, they also concluded that questions without visuals were
statistically more difficult than questions with visuals.

While Dalton et al. (1994) concluded that the use of visuals did not make a significant difference for students at
higher achievement levels, the current study found that the students in the upper group had a higher rate of correct
response to the questions that included visuals. The reasons for this may include the quality of the visual, the
contribution of the visual to the solution of the problem, or the differentiation of the type of the visual. This may
also be due to the difference in the skill levels of the groups to whom the tests were administered. Holland,
O'Sullivan, and Arnett (2015) reported that adding drawings to multiple-choice item stems in histology did not
have an effect on item difficulty or item discrimination in undergraduate students.

Yeh and McTigue (2009) conducted a study examining nearly a thousand items and their graphical representations
in order to determine the extent to which visual literacy is necessary for success on standardized science tests at
the end of elementary school and middle school. The researchers found that the vast majority of the visuals (79.5%)
in the items they examined contained the information necessary to answer the item correctly. Beckmann (2004)
emphasized that the quality of the visual elements used in problems has a positive effect on problem-solving
performance. In this context, as mentioned before, the quality of the images used in the visual materials is also
seen as an important factor. While the majority of studies have presented a common finding that the use of visuals
contributes to the solution of the item, it should not be forgotten that the use of visuals that do not contribute to the
answering of the item cannot contribute to the psychometric properties of the item and the test.

Supporting the results of the current study, Edens and Potter (2007) found a high level of correlation between
drawing the shape required for the question and mathematical success. In addition, they examined item difficulties
and concluded that items containing visuals were easier than items written only as text without visuals.

One of the reasons why there is such a difference between the visual and non-visual forms of the test may be the
age group of the students. Students in this age group may be better at comprehending questions that are presented
concretely. Therefore, it can be investigated whether similar conclusions can be obtained by researching this issue
in older age groups. In addition, only the items created for mathematics were used in the current study. In future
research, items from different subject areas can be used.

This study was conducted under the Classical Test Theory (CTT) primarily because the sample size of the study
group was not large enough for the Item Response Theory (ITT). If larger samples can be reached, studies can be
conducted under ITT. Studies can also examine whether items with and without visuals lead to item bias among
participants belonging to different subgroups of the same ability level. In the current study, the item stems were
divided into only two groups according to whether they contained visuals or not. Other researchers can conduct
more comprehensive studies by making different classifications, such as schematic / non-schematic or visuals that
are necessary / not necessary for the solution.
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Arastirma Makalesi

Maddenin Gorsel Icerip icermemesinin Madde ve Test
Istatistiklerine Olan Etkisinin Incelenmesi’

Sibel AYDOGAN?, Tuba GUNDUZ?

Ozet

Bu ¢aliymamin amaci basart testinde yer alan maddelerin gorsel icerip

icermemesinin madde ve test istatistiklerine olan etkisini incelemektir. Bu

Gonderim Tarihi:15.12.2022  dogrultuda madde kokiinde gorsel kullanilan maddelerden olusan bir form ile

Kabul Tarihi: 29.05.2024 gorselleri ¢ikarilmig veya yazi ile ifade edilmis; esdeger kabul edilen

Yayn Tarihi: 22.10.2024 maddelerden olusan baska bir form olusturulmugstur. Bu formlar Milli Egitim
Bakanligi’na bagl yedi farkli ortaokulda ogrenim géren 237 altinci simif
ogrencisine ti¢ hafta arayla uygulanmustir. Calismanin bulgulart iki formun
A¢imlayict Faktor Analizi sonucu gorsel iceren formun maddelerin gorsel

icermeyenlere gére yapularmin degistigi noktasinda bulgu vermektedir. Ayrica

Makale Hakkinda

Anahtar Kelimeler gorsel iceren formun dlgiimlerine ait giivenirlik katsayisi gorsel icermeyen
Bagari testi formun olgiimlerinin  giivenirlik katsayisindan anlamly bir sekilde yiiksek
Madde yazimi ctkmustir. Dahasi gorsel iceren formdaki maddelerin anlaml bir sekilde daha
Gorsel kullanimi kolay ve daha aywrt edici oldugu sonucuna ulasumistir. Ek olarak iist grupta

gorsel iceren maddelerin icermeyenlere gore dogru cevaplama oranlarinin
daha yiiksek oldugu tespit edilmistir

Aydogan, S. ve Giindiiz, T. (2024). Maddenin gorsel igerip igermemesinin
madde ve test istatistiklerine olan etkisinin incelenmesi. MSKU Egitim Fakiiltesi
Dergisi, 11(2), DOIL: 10.21666/muefd.1219489

Atif icin:

Tiirkiye’de kullanilan basar testleri incelendiginde, puanlanmasinin kolay ve objektif olmas1 gibi sahip oldugu
birtakim {istiinliikklerden dolay1, genis Olgekli testlerin neredeyse hepsinde ve &gretmen yapimi testlerin de
azimsanmayacak kisminda ¢oktan se¢gmeli madde (CS) tiirii kullanilmaktadir. Bir basar1 testini gelistirmede ise,
en temel basamaklardan biri madde yazimidir (Haladyna ve Downing, 1989). Iyi bir ¢oktan segmeli madde yazimu,
ilgili konu alanina hakim olunmasi ile yaraticilig1 gerektirmesinin yani sira egitimde 6lgme ve degerlendirmeyle
ilgili baz1 bilgi ve becerilere de hakim olunmasini gerektirebilir, bunlar da madde yazimini zorlagtirir. Basari
testlerinde, iyi bir ¢oktan segmeli test maddesi yazilmasin zor olmasi, belki de bu madde tiiriiniin en 6nemli
dezavantajidir; ¢ok dikkatli ve titiz olmay1 gerektirir (Tan, 2012). Gelbal ve Kelecioglu’nun (2007) yaptigi
calismaya gore, Ogretmenler ¢oktan se¢meli maddelerden olusan testleri “hazirlanmasinin zorlugu” sorunu
bakimindan, caligmadaki diger 6l¢me araglari ile kiyaslandiginda ilk siraya koymustur.

Gerek genig 6lgekli, gerekse 6gretmen yapimi basari testlerine yazilacak ¢oktan se¢meli maddelerin yaziminda
birtakim ilkelere uyulmasi gerekir. Alan yazindaki bircok kaynakta, coktan segmeli madde yaziminda dikkat
edilmesi gerekenler ya da uyulmasi gereken kurallar adi altinda 6zellikler verilmistir (Ebel, 1951; Frey, Petersen,
Edwards, Pedrotti ve Peyton, 2005; Gronlund, 1985; Haladyna ve Dowling, 1989; Haladyna, Downing ve
Rodriguez, 2002; Milton ve Eison, 1983; Nunnally, 1972). Bu dzellikler incelendiginde, genellikle ¢coktan segmeli
maddenin genel yazimi, madde kokiiniin yazimi ve dogru segenek ile geldiricilerin yazimi c¢atisi altinda
obeklesmistir.

Haladyna ve Downing (1989) egitimde 6l¢me literatiiriindeki 46 yetkin ders kitab1 ve diger kaynaklar1 incelemis
43 maddelik ¢oktan se¢gmeli madde yazma kuralmin smiflandirmasini yapmstir. Bu 43 madde iginde madde
kokiiniin yazimu ile ilgili olan 6’s1m1 su sekil siralamiglardir:

1. Madde kokiinii ya soru formunda ya da bosluk doldurma formunda belirleyin.

2. Bosluk doldurma formatini kullanirken, gévdenin basinda veya ortasinda bosluk birakmayin.

3. Madde kokii i¢indeki talimatlarin net oldugundan ve maddeyi cevaplayan kisinin neyin soruldugunu tam
olarak anlamasini sagladigindan emin olun.

4. Madde kokiinde gereksiz siislemelerden (asirt s6zciik kullanimindan) kaginin.

! Bu galigmanin bir boliimii, 28. Uluslararasi Egitim Bilimleri Kongresi’nde 6zet bildiri olarak sunulmustur.
2 Mugla Sitki Kogman Universitesi — sibeldemirbilek@mu.edu.tr - ORCID: 0000-0002-0699-6510
3 Mugla Sitki Kogman Universitesi — tubagunduz@mu.edu.tr - ORCID: 0000-0002-0921-9290
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5. Madde kokiinii olumlu bir sekilde ifade edin; olumsuz ifadelerden kaginin.
6. Ana fikri ve ifadelerin ¢ogunu madde kokiine dahil edin.

Yukarida verilen kurallar incelendiginde madde kokiiniin yazilmasinda agik, anlasilir ve net olunmasi gerekliligi
ile ilgili bir ¢ikarim yapilabilir. Ote yandan, madde kokiiniin gérsel (resim, fotograf, sema, grafik, tablo veya sekil)
icerip icermemesi gerekliligi ile ilgili dogrudan bir hususa deginilmemistir. Ancak test maddelerinin diizeni,
kullanilan kelime ve dil yapilarimin yaninda maddede kullanilan gorsellerin rolii ve metnin okunabilirliginin
Ol¢tilmesi 6nemli birer husus olarak goriilmektedir (Shorrock-Taylor ve Hangravesgen; 1999).

Uluslararast ve ulusal 6grenci basarilarini degerlendirmeye yonelik yapilan genis Olgekli testlerde gorsel
kullamimina oldukga sik yer verilmektedir. Ornegin iilkemizde Liselere Giris Smavi (LGS) olarak bilinen ve Milli
Egitim Bakanligi (MEB) tarafindan 2023 yilinda yapilan Sinavla Ogrenci Alacak Ortadgretim Kurumlarma fliskin
Merkez1 Smav sayisal boliim kitapgig1 incelendiginde 20 matematik sorusunun 19’unda (matematik testinin %95)
gorsellerden yararlanildig: tespit edilmistir (MEB, 2023). Kayretli (2023) LGS’de fen bilimleri sorularini gorsel
icerik bakimindan inceledigi ¢alismasinda 1999-2022 yillari arasinda ¢ikmis 610 madde arasindan 494’iiniin
(%81) gorsel igerdigini tespit etmistir. Glinlimiizden yirmi yili agkin siire 6ncesinde Bowen ve Roth’un (2002)
yaptig1 arastirmasinda ortalama olarak sayfa basina bilimsel dergi makalelerinde 1,46; tiniversite ders kitaplarinda
1,75 ve lise fen bilimleri ders kitaplarinda 1,38 gorsel kullaniminin oldugunu belirtilmistir. O donemlerden bugiine,
smavlarin ve egitim igeriklerinin 6zgiin, giincel yasamla i¢ i¢e olmasini saglamak adina ve baski ile gorsel
yazilimdaki teknolojik ilerleme sayesinde hem 6grencilerin girdikleri sinavlarda hem de egitim materyallerinde
karmasik diyagramlarin, gorsel temsillerin siklig1 ve ¢esitliligi git gide artmaktadir.

Onemli smavlari yiiriiten MEB gibi birgok kurumda, 6grenciler ayni amag i¢in ve ayni sorularin es degerlikleriyle
gorsel igeren ve igermeyen formlar ile sinava girerler. Ayni anda ve ayni1 amaca yonelik uygulanan bir testin farkli
formlarinin kullaniminin gerekgesi olarak ise sinava girecek olan bireylerin ilgili 6zelliklerini adil olarak 6lgme
girisiminde bulunma cabasi olabilir. Ornegin Parasiz Yatililik ve Bursluluk Smavi (PYBS)’nda gérme engelli
ogrenciler soru muafiyeti yapilmadan resim, sekil ve grafik igeren sorular yerine es deger sorulara tabi tutulurlar
(MEB, 2013). Bu es deger sorularin olusturulmasinda, hepsinde olmamakla birlikte ¢ogunlukla, normal
ogrencilere sorulan gorselli sorular, gorme engelliler igin sozel ifade edilise uygun olarak gorsel olmadan yalnizca
yaziyla sorulmustur. Sekil 1’de bu durumu 6rnekleyen ve PYBS Matematik alt testinden alinan bir maddenin
gorsel iceren ve gorsel icermeyen versiyonu yer almaktadir.

Bir arsa, sekildeki gibi es karesel bolgelere Kare geklindeki bir arsa, birbirine eg olan
aynlarak ortadaki karesel bélgenin tamami. 9 karesel bolgeye aynliyor. Bu bolgelerden
na havuz yapihyor. birinin tamamina havuz yapihyor. Havuzun

cevresinin uzunlugu 32 metre olduguna
gore, havuz yapilmadan dnce arsanin alami
kag metrekaredir?

Havuz A)900 B)576  C)256  D)144

Havuzun ¢evre uzunlugu 32 metre oldugu-
na gore, arsanin havuz yapilmadan onceki
alani kag metrekaredir?

A)900  B)576 C)256 D) 144

Sekill. Maddenin gorsel igeren ve icermeyen versiyonlari
Sekil 1 incelendiginde ayn1 problem gorsel icermesi bakimindan farkli yazilmistir. Ancak maddeler ayni problem

durumunu ifade eder. Bu maddelerde dogru segenek ve geldiriciler yine aynidir. Ozellikle matematik, fen bilimleri
gibi sayisal agirlikli derslerde test etme durumlarinda madde kokiiniin gorsele dayali olmasi ile bu madde kokiiniin
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sozel olarak ifade edilmesi ile ilgili farkli sekillerde madde yazilabilir. Ancak gorsel icerme ve igermeme
bakimindan farklilagsan bir madde ve bu maddelerin olusturdugu testlerin vurgulandig1 gibi es deger olup olmama
durumu arastirilmaya deger bir konu olarak goriilmektedir.

Bireylerin giinliik hayatta yaptiklar: sayma ve tartma, zamani yorumlama, aligveris yaparken para verme veya para
istli alma, gorsel sekilleri anlama, basit aritmetiksel islemleri yapabilme gibi bir¢ok durumda matematik
kullanilmaktadir (Isik, 2008). Matematik gorsel sekillerin kullanilmasina elverigli bir bilim dalidir ve bu bilim
dalinda basarili olabilmek i¢in gordiigii sekli yorumlama ve gorsellestirme becerisi olduk¢a Onemlidir.
Matematikte problem durumlarimni ¢dzerken kullanilan akil ytiriitme siireclerinde de gorsellestirmenin bilyiik yeri
vardir (Cuoco ve Curcio, 2001). Genis ¢apli olarak yiiriitiilen deneysel ¢alismalarda uzamsal algilama ve soruda
istenen sekli dogru bir sekilde ¢izebilme ile problem ¢6zme becerisi arasinda yiiksek diizeyde korelasyon tespit
edilmistir (Edens ve Potter, 2007).

Matematik Ogretmenleri Ulusal Konseyi (National Council for Teachers of Matematics-NCTM) gérsellestirmenin
onemini okul matematiginin prensipleri ve standartlarinda 6grencilerin problem durumlarini modellemede gok
gesitli gosterimler gelistirmeye ihtiyag duyduklarini, problemin 6zelligine gore ¢ok ¢esitli temsillere ihtiyaglari
oldugunu ve bu temsillerin 6grencinin problemi ¢ézmesine ve diisiinmesine yardimer olabilecegi vurgulanmistir
(NCTM, 2000). Beckmann (2004) 1999 Uluslararas1 Matematik ve Bilim Egilimleri Caligmasina (TIMSS) katilan
38 iilke arasindan matematikte en yiiksek puani alan Singapurlu ¢ocuklarin basarili olma nedenlerini arastirdig
calismasinda bu ¢ocuklarin egitimi i¢in kullanilan ilkogretim matematik metinlerinde igerigi kisa ve 6z bir sekilde
sunmak icin resim ve diyagramlarin yogun sekilde kullanilmasinin onlarin problem ¢ézme becerilerinin gelismis
olmasina katki sagladigini bulmustur.

Matematikte dahil olmak iizere egitimindeki birgok konuyu yakindan ilgilendiren gorsellestirme gelistirilen bir
testtin 6zelliklerini nasil etkilemektedir? Bu konu test gelistirici ve egitimcilerin dikkatini ¢gekmektedir. Sorulari
gorselle birlikte sunmanin 6grencilerin cevap verme davranislarini nasil etkiledigi konusunda ipuglari elde etmek
egitim agisindan biiylik 6nem arz edebilir. Bu konu iizerine yapilan ¢alismalardan birinde Beckmann (2004)
TIMSS 1999 matematik basarisi agisindan yiiksek performans gosteren Singapurlu ¢ocuklarin egitiminde yer alan
problemlerde basit resimler ve diyagramlarin kullanilmasi onlarin anlamadan hizli ¢éziimler iiretmelerine yardimet
olmak i¢in tasarlanmis basit prosediir yardimcilar1 olmadigim1 daha ziyade, problemi anlamlandirmalarina ve
saglam kavramsal temellere dayandirilabilecek ¢6ziim stratejilerini kullanmalarina yardimer olmak igin
tasarlandigini belirtmistir. Bunun yaninda resimlerin hi¢bir zaman siisleme i¢in kullanilmadigini da raporlamistir.
Vorstenbosch, Klaassen, Kooloos ve Bolhuis (2013) tarafindan ytriitiilen bir arastirmada ise, kalp anatomisi
dersinin kazanimlarin1 6lgmek amaciyla gelistirilen bir testte, yanit listesi veya gorsel kullaniminin madde
istatistikleri {lizerindeki etkileri incelenmistir. Aragtirmada, farkli gorsel tiirlerinin madde istatistiklerini farklt
sekilde etkiledigi sonucuna vartlmigtir. Vorstenbosch ve arkadaslart (2013) dekoratif amagli gorsellerin soru
istatistikleri ilizerinde anlamli etki etmedigini vurgularken, dekoratif amach olmayan gorsellerin etkili oldugu
sonucuna ulagmistir

SaB3, Wittwer, Senkbeil ve Koller (2012) yaptiklari ¢alismada madde kokii ile segeneklerin resim ve yazidan biri
ya da her ikisiyle (alt1 kosul) ifade edilisinin dogru yapilma ve cevaplama siiresi bakimimdan anlamli farklilik olup
olmadigimi arastirmis ve madde kokiiniin resim igermesinin, sadece yazi igermesine gore madde giigliigilinii anlaml
etkiledigi sonucuna varmigtir. Aragtirmacilar gorsel igeren sorularin madde giicliik indeksinin daha yiiksek (daha
kolay madde) oldugu sonucuna varmistir. Dalton, Morocco, Tivnan ve Rawson (1994) 6grenme giigliigii olan ve
ogrenme gligliigii olmayan 6grenciler ile sema igeren ve icermeyen ¢oktan se¢meli madde tiirii tizerinde yaptigi
caligmasinda sema igeren maddelerden olusan testin dlgiilen 6zellik bakimindan disiik ve orta bagari seviyesindeki
Ogrenciler i¢in sema icermeyen maddelerden olusan teste gore bilgilerini yapilandirmada ve dogru sonuca
ulagsmada farklilik gosterse de yiiksek basari seviyesindeki Ogrenciler i¢in anlamli bir farklilik dogurmadigi
sonucuna varmistir.

Aybek, Kula-Kartal ve Yildirim (2022) caligmasinda Milli Egitim Bakanligi (MEB) tarafindan yaymlanan yedinci
siif diizeyi i¢in hazirlanan ¢oktan se¢meli test maddelerinin 6lgme ve degerlendirme agisindan madde yazim
ilkelerine uygunlugunu incelemistir. Arastirma sonuglar1 arasinda bazi maddelerde maddeyi yanitlamak icin
gerekli olmayan resim, tablo ve gorsellere yer verildigi ve bu kisimlarda dogru yanita yonlendirecek ipuglarimin
bulundugu yer almaktadir. Bu durumda maddeyi dogru yanitlayan 6grencilerin ilgili bilgi ve becerileri kullanarak
mi1, yoksa ipucunu fark ederek mi dogru yanita ulastig1 bilinememektedir. Ipucuna dayali yanit verme durumu
olusursa, madde ile dlgiilen psikolojik yapidan kaynakli olmayan bir varyans olusur (Messick, 1989), bunun da
madde puanlarinin gecerligini distirebilecegi belirtilmektedir (Aybek vd, 2022). Ayrica coktan se¢meli
maddelerin, madde giigliigli ve madde ay1rt ediciligi gibi psikometrik 6zelliklerinde maddenin uzunlugu-kisaligi,
iginde gorsel bulunup-bulunmadigi, segeneklerin uzunlugu ve sayist gibi birgok faktor etkili olabilir. Bu nedenle
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bu faktorlerin maddenin 6zellikleri ile test 6zelliklerini nasil etkiledigi arastirilmaya deger konulardir. Bu ¢aligma
kapsaminda maddenin iginde gorsel bulunup bulunmasmin test ve madde {iizerindeki etkisi incelenmistir.
Boylelikle madde yaziminda gorsel kullaniminin 6nemine iliskin bulgular elde edilmeye ¢alisiimigtir.

Calismanin amact matematik alaninda gorsel igeren bir soruyu, gorseli ¢ikararak veya gorseli sozel olarak ifade
ederek sormanin, madde ve maddenin dahil oldugu test psikometrik ozelliklerini nasil etkiledigini ortaya
koymaktir. Bu dogrultuda arastirma, basari testlerinde ¢oktan se¢meli test maddesi kokiiniin gorsel igerip
icermemesinin test ve madde istatistikleri agisindan incelenmesi i¢in yapilmigtir. Arastirmada asagidaki arastirma
problemlerine cevap aranmustir.

1. Gorsel igeren ve gorsel icermeyen maddelerden olusan formlara ait verilerin Agimlayici Faktdr Analizi,
madde toplam korelasyon ve madde giicliik indeksi bulgular: farklilik géstermekte midir?

2. Gorsel iceren ve gorsel icermeyen maddelerden olusan formlarin uygulanmasiyla alt ve iist gruptaki
Ogrencilerin soruyu dogru yanitlama oranlari farklilik gostermekte midir?

3. Gorsel iceren ve gorsel icermeyen maddelerden olugan formlardan elde edilen 6lgiimlere ait giivenirlik
katsayilar1 arasinda istatistiksel olarak anlamli fark var midir?

4. Gorsel igeren ve gorsel icermeyen maddelerden olugan formlarin uygulanmasiyla 6grenci toplam puanlari
arasinda istatistiksel olarak anlamli fark var midir?

Yontem

Arastirmanin Modeli

Bu ¢aligma madde kokiinde gorsel igeren ve igermeyen esdeger varsayilan maddelerden olusan iki formun madde
ve teste iligkin psikometrik 6zelliklerini karsilastiran bir arastirmadir. Calismada maddelerin gorsel igerip
icermemesinin madde ve test istatistiklerini nasil etkilediginin ortaya koyulmasi amaglandig1 igin arastirma,
iligkisel tarama diizeyindedir. Iliskisel tarama, degiskenler arasindaki degisimin varligini ve derecesini ortaya
¢ikarmay1 amaglar (Karasar, 2016).

Calisma Grubu
Arastirmada Milli Egitim Bakanligi’na bagli yedi ortaokulda 6grenim goren 237 altinci sinif 6grencisinden elde
edilen veriler kullanilmistir. Caligma grubunun 114’1 (%48) kiz 6grenci iken, 1231 (%52) erkek 6grencidir.

Veri Toplama Araclar

PYBS; simdiki adiyla IOKBS (ilkdgretim ve Ortadgretim Kurumlar1 Bursluluk Sinavi) 5, 6, 7, 8, lise hazirlik
smift, 9, 10 ve 11’inci smiflara yonelik MEB tarafindan uygulanan bir sinavdir (MEB, 2024). Arastirma
kapsaminda gorsel iceren maddelerden olusan form (Form A) ve gorsel igermeyen maddelerden olusan formun
(Form B) olusturulmasinda PYBS 5. sinif diizeyindeki 2012 ve 2014 yillar1 arasinda ¢ikmis sinavlarin matematik
testinden tesadiifi secilen on sorudan yararlanilmistir. Bu kapsamda Form A’daki maddelerin tamami resim, sekil,
grafik veya tablo gibi gorsel icerirken; Form B, gorme engelli 6grencilerin tabi tutuldugu gorsel icermeyen ancak
Form A’daki maddeler ile es deger oldugu varsayilan maddelerden olusmaktadir. Maddelerin PYBS’de hangi yila
ait oldugu ve testte kaginci soru olarak yer aldig1 ekte sunulmustur. ilgili maddelerin kokleri ayni problemi ifade
ederken, ¢eldiriciler ve dogru cevap segenegi her madde cifti igin aynidir. Bu sinavlarda gorsel igeren maddelerin
gorme engelliler i¢in de erisilebilirliginin saglanmasi i¢in uzmanlar tarafindan gorsel igeren maddelerin sozel
ifadesini igeren ve esdeger oldugu varsayillan maddeler yazilmaktadir. Bu maddelerden 10’u, arastirma
kapsaminda rastgele se¢ilmistir.

Veri Toplama Siireci

Calisma kapsaminda kullanilan Form A ve Form B, besinci sinif diizeyinde olmasina ragmen veriler altinct sinif
ogrencilerinden toplanmistir. Boylelikle konularin islenme durumu gibi arastirmaya dahil olmayan degiskenlerin
olabildigince sabit tutulmasi amaglanmistir. Veri toplamada maddelerin 6nce ¢dziilmesinin hatirlama kaynakl bir
avantaj saglamasini engellemek adina, 6grencilerin yarisina Form A, diger yarisina ise Form B 6nce verilerek iki
uygulama yapilmistir. Bu siirecte iki uygulama arasinda yaklasik ii¢ hafta birakilarak formlar uygulanmistir.
Boylece sira etkisinin bertaraf edildigi varsayilmistir.

Verilerin Analizi

Her iki formun uygulanmasi sonucu elde edilen veriler {izerinde 6ncelikle birinci alt problem i¢in Agimlayici
Faktor Analizi (AFA), madde toplam korelasyon ve madde gii¢liik indeksi bulgularina yer verilmistir. AFA igin
her iki formda faktor ¢ikarma yontemi olarak tetrakorik korelasyona dayali Temel Bilesenler Analizi (TBA)
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uygulanmis ve dondiirme yontemi olarak Promax tercih edilmistir. Faktor ¢ikarma yontemi olarak TBA
kullanilmasinin sebebi daha yiiksek aciklanan varyans elde edilmesidir. TBA'da ortak varyansin hesaplanmasinda
hata terimi ihmal edilirken, FA'da ortak faktorlerce agiklanmayan hata varyansi dikkate alinmaktadir. Tabachnick
ve Fidell (2001) veri setinin bir 6zeti isteniyorsa TBA'nin kullanilmasini 6nermektedir (akt. Biiytlikoztiirk, 2002).
Dondiirme yontemi olarak Promax kullanilmasinin sebebi ise faktorlerin birbiri ile iligkili olmasidir. Boyut
sayisina karar vermek i¢in 6zdegeri 1’den biiylik olan boyutlar tercih edilmistir. Kaiser (1960) tarafindan dnerilen
bu yontemde 6zdegeri 1’den biiyiikk olan faktorler dnemli faktorler olarak ele alinmaktadir. TBA, FACTOR
programinda yapilmistir. Madde toplam korelasyonun hesaplanmasinda nokta ¢ift serili korelasyon katsayisindan
yararlanilmistir. Bir testteki maddeye verilen cevap ile toplam puanin iligkisi ¢ift serili korelasyon ile de
hesaplanabilirken (Cakan, Celikten ve Giindiiz, 2020) bu iliski diizeyinin belirlenmesinde alanyazinda nokta ¢ift
serili korelasyon katsayist da kullanilmaktadir (Kogar ve Sayim, 2019). Madde giicliik indeksi ise madde puan
matrisi lizerinden (tlim Ogrencilerin yanit Oriintiileri) kullanilarak hesaplanmistir. Gorsel igeren ve gorsel
icermeyen formlardaki maddelerden elde edilen madde giicliikleri ile madde ayirt edicilikleri arasinda anlamli bir
fark bulunup bulunmadiginin ortaya koyulmasinda, parametrik test varsayimlar1 karsilanmadig1 i¢in, Wilcoxon
Isaretli Siralar testi uygulanmistir (Biiyiikdztiirk, Cokluk ve K&klii, 2012). Buna ek olarak madde hesaplanan
madde giigliikleri 0-0,19 aras1 ¢ok zor; 0,20-0,39 aras1 zor, 0,40-0,59 arasi orta giigliikte 0,60-0,79 aras1 kolay ve
0,80-1 aras1 ¢ok kolay &lgiitlerine gore de degerlendirilmistir (Ilhan, 2019). Ikinci alt problem igin ise toplam puana
gore belirlenmis tist %27 ve alt %27’lik gruplarin maddeleri dogru yanitlama oranlar1 hesaplanmistir. Madde ve
test istatistiklerinin hesaplanmasinda TAP’tan (Test Analysis Program, v.14.7.4) (Brooks ve Johanson, 2003)
yararlanilmistir. Ugiincii alt problemde Excel araciliftyla Omega giivenirlik katsayilari hesaplanmis ve testin
geneli iizerinden elde edilen giivenirlik katsayilarmin aralarinda anlamli fark olup olmadigi Feldt testi ile
incelenmistir. Testin alt boyutlar1 i¢in hesaplanan giivenirlik katsayilar1 arasinda ise alt boyutlar farkli maddelerden
olustugu i¢in anlaml farklilik olup olmadig: test edilmemistir. Dordiincii alt problem igin dgrencilerin her iki
formdan elde ettikleri toplam puanlar arasinda istatistiksel olarak fark olup olmadig1 parametrik varsayimlar
saglandigi i¢in bagimh gruplar t-testi ile test edilmis ve elde edilen sonug¢ i¢in etki biiyiikliigli (Cohen d)
hesaplanmistir.  Iki 6lgim arasindaki farkin biiyiikliigii igin elde edilen etki biiyiikliigii dlgiimlerin
ortalamasi aras1 farkin, fark puanlarinin standart sapmasina boliinerek hesaplanmistir (Green ve Salkind,
2005, s.163). 1lk alt problem ile birlikte bu analizin yapiimasinda ise SPSS’ten yararlamlmistir. Alt
problemlerde hesaplanan istatistiklerin anlamlilig1 0,05 diizeyinde test edilmistir.

Bulgular

Bu bdliimde aragtirmanin bulgular dort arastirma problemi i¢in sirasiyla sunulmustur.
1. Gérsel igeren ve gorsel icermeyen maddelerden olugan formlara ait verilerin Acimlayici Faktor Analizi, madde
toplam korelasyon ve madde gii¢liik indeksi bulgulari farklilik géstermekte midir?

Form A ve Form B’nin uygulanmasiyla elde edilen veriler ile yapilan analizde maddelerin ii¢ boyut altinda
toplandig1 tespit edilmistir. Tablo1’de her bir maddenin ait oldugu boyuta verdigi faktor yiikii ve agiklanan varyans
orani yer almaktadir.

Tablo 5. Form A ve Form B’ye iliskin TBA, madde ayiricilik ve madde giicliik bulgulari

Faktor ytikii Madde ayirt Madde giicliik
edicilik indeksi indeksi
Form A Form B Form B
(Gérsel iceren) (Gérsel Icermeyen) Form A (Gorsel Form A Form B
Madde - - - - - - (Gérsel . (G6r861 (Gél‘sel
2, 2, 2, 2, 2, SO fgerme . .
A A A A A A Igeren) [geren) Igermeyen)
- % I i ~ o yen)
1 0827 0,669 044 037 0,58(kolay)  0,40(orta)
2 0,506 0,574 0,62 041  060(kolay)  0,59(orta)
3 0,658 0,469 0,49 0,35 0,44 (orta) 0,22(zor)
4 0512 0,729 0,58 049  043(orta)  0,55(orta)
5 0,811 0,727 045 045  081(cok 0,73(kolay)
kolay)
6 0,719 0,734 043 041  073(kolay)  042(orta)
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7 0,777 0,352 0,47 0,37 0,39(zor) 0,36(zor)
8 0,386 0,757 0,48 0,28 0,14(¢ok 0,09(¢ok
ZOr) ZOr)
9 0,699 0,424 0,65 042  036(zor) 0,30(zor)
10 0,515 0417 0,68 0,52  033(zor) 0,28(zor)
Aciklan
an 28,99 1148 10,74 17,44 1291 10,95
Varyans
%
Aciklan
an
Toplam 51,22 41,30
Varyans

Tablo 1 incelendiginde gorsel igeren maddelerden olusan Form A ii¢ boyutta %51,22 oraninda varyans
aciklamaktadir. Form B i¢in {i¢ boyutta agiklanan toplam varyans orani ise %41,3 olmustur. Ag¢iklanan varyansin
gorsel iceren formun uygulanmasiyla neredeyse %25 daha fazla olmasi, ayni yapinin daha iyi 6l¢iildiigii, diger bir
deyisle daha iyi temsil edildiginin bir gdstergesi olarak yorumlanabilir. Ancak her bir boyuttaki faktor yiikleri
incelendiginde maddelerin gorsel igerip icermemesinin, altinda oldugu boyuta verdigi yiik acisindan farklilastig
goriilmiistiir. Bununla birlikte es deger oldugu varsayilan maddelerin iki formdan elde edilen verilerde farkli

boyutlar altinda kiimelendigi goriilmiistiir. Bu da maddelerin 6l¢tiigii yapinin degistigine kanit olusturabilir.

Gorsel iceren maddeler i¢in hesaplanan madde giigliik indekslerinin 0,14 ile 0,81 arasinda, gorsel igermeyen
maddeler i¢in 0,09 ile 0,73 arasinda degistigi goriilmiistiir. Gorsel icermeyen maddelerin, madde giicliik indeksleri,
gorsel iceren maddelere gore (bir madde hari¢ madde 4) azaldig1 goriilmiistiir. Diger bir deyisle genel anlamda
maddelerin yaziminda gorsel kullanilmasi maddeleri kolaylastirmaktadir. Bununla birlikte madde giigliik
indeksleri nitel olarak incelendiginde (¢ok kolay/kolay/orta/zor/cok zor) gorsel igeren testteki maddeler gorsel
icermeyen maddelere gore daha zor ya da ayni zorluk diizeyinde oldugu goriilmiistiir. Bu durumda gorsel
icermeyen maddelerin gorsel igeren es deger yazilmis maddelere gore gligliigiiniin ya daha zorlastig1 ya da aym

zorlukta kaldig1 yorumu yapilabilir.

Gorsel igeren ve gorsel igermeyen maddeler i¢in en zor madde degismeyip sekizinci madde olurken, en kolay
madde her iki form i¢in besinci madde olmustur. Gorsel igeren ve gorsel igermeyen formlardaki maddelerden elde
edilen madde giigliikleri arasinda anlamli bir fark bulunup bulunmadigini ortaya koymak i¢in yapilan Wilcoxon
Isaretli Siralar testinin sonucuna gére gorsel iceren ve gorsel igermeyen testlerdeki madde giigliikleri arasinda
anlamli bir fark gozlenmistir [z= -2,09, p<0,05]. Fark puanlarinin negatif siralar lehine olmas1 gorsel igeren
maddelerin madde giicliik indekslerin daha yiiksek ¢iktiginin gostergesidir. Bu da gorsel igeren maddeleri gorsel
icermeyen olanlara gore anlamli bir sekilde daha kolay yapar.

Gorsel igeren maddeler i¢in hesaplanan ayirt edicilik indeksleri 0,43 ile 0,68 arasinda degisirken, gorsel icermeyen
maddeler i¢in 0,28 ile 0,52 arasinda degismistir. Besinci maddede her iki formda esit ayirt edicilik indeksleri elde
edilirken diger maddelerde gorsel igeren maddeler, gorsel igermeyenlere gore daha yiiksek ayirt edicilik giiciine
sahip olmustur. Gorsel igeren ve gorsel icermeyen maddeler i¢in hesaplanan ayirt edicilik indekslerinin anlamli
bir sekilde farkli olup olmadigini ortaya koymak adina da Wilcoxon Isaretli Siralar testi uygulanmugtir. Test
sonucuna gore gorsel iceren maddelerin ayirt edicilik indekslerinin anlamli bir sekilde daha yiiksek oldugu
sOylenebilir [z=-2,67, p<0,05].

2. Gorsel iceren ve gorsel icermeyen maddelerden olusan formlarim uygulanmasiyla alt ve iist gruptaki
ogrencilerin maddeyi dogru yanitlama oranlar: farkliik gostermekte midir?

Form A ve Form B’nin uygulanmasiyla iist ve alt grupta bulunan 6grencilerden maddeyi dogru cevaplayan birey
say1s1 ve dogru cevaplama oranlar1 Tablo 2’de verilmistir.

Tablo 6. Form A ve Form B'nin uygulanmasiyla Ust ve Alt Grupta Maddelerin Dogru cevaplanma Sayilar1 ve
Oranlari

Fom_l A Fo_rm B
(Gorsel Igeren) (Gorsel Igermeyen)
Madde Ust Grup Alt Grup Ust Grup Alt Grup
1 73 (0,87) 33(0,38) 47 (0,61) 21(0,21)
2 80 (0,95) 21(0,24) 60 (0,78) 42 (0,41)
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3 60 (0,71)  20(0,23) 28(036)  12(0,12)
4 66 (0,79)  13(0,15) 64 (0,83)  26(0,25)
5 83(0,99)  51(0,58) 72(0,94)  55(0,54)
6 79(0,94)  47(0,53) 54(0,70)  29(0,28)
7 52(0,62)  14(0,16) 42(0,55)  19(0,19)
8 25(0,30)  0(0,00) 14 (0,18)  7(0,07)

9 61(0,73)  5(0,06) 43(0,56) 13 (0,13)
10 62(0,74)  5(0,06) 46 (0,60) 10 (0,10)

Tablo 2 incelendiginde Form A’nin uygulanmasiyla olusan iist gruptaki 6grencilerin maddeyi dogru cevaplama
oranlar1 tim maddelerde, Form B’nin uygulanmasiyla olusan iist gruptaki 6grencilerin maddelere dogru cevap
verme oranina gore daha yiiksektir. Ornegin Form A’daki 6. madde madde {ist grubundaki dgrencilerin %94’ii
tarafindan dogru yanitlanmisken, Form B’de tist gruptaki dgrencilerin %70’1 tarafindan dogru yanitlanmistir. Alt
gruptaki 6grencilerin maddeyi dogru cevaplama oranlari ise dort madde de (1, 3, 5 ve 6. maddeler ) gorsel igerende
daha fazla diger maddelerde, gorsel igermeyende daha fazladir. Bu da su anlama gelebilir, maddelerde gorsel
kullanimu iist grupta dogru yapilma oranlarini olumlu yonde etkilerken, alt grupta genel olarak maddenin dogru
cevaplanma oranlari {izerinde degisken bir etkiye sahiptir. Bu durum alt grupta rasgele cevap verme egilimi
kaynakl1 da olusmus olabilir.

3. Gorsel iceren ve gorsel icermeyen maddelerden olusan formlardan elde edilen olgiimlere ait giivenirlik
katsayilari arasinda istatistiksel olarak anlaml fark var midwr?

Ugiincii alt problem igin ii¢ boyutlu olduguna karar verilen her bir formda her bir boyut igin ayr1 ayr1 ve toplam
icin omega giivenirlik katsayilar1 Tablo 2’deki gibi hesaplanmustir.

Tablo 7. Omega Giivenirlik Katsayilar

Form A Form B
1. boyut 2. boyut 3. boyut 1. boyut 2. boyut 3. boyut
Omega 0,75 0,66 0,72 0,65 0,53 0,73
Omega Toplam 0,88 0,84

Tablo 2 incelendiginde toplam giivenirlik kestirimleri g6z 6niinde bulunduruldugunda Form A’dan elde
edilen Slgtimlerin giivenirligi 0,88 iken, Form B’den elde edilen 6l¢limlerin giivenirliginin 0,84 oldugu
gorlilmistiir. Giivenirlikleri karsilagtirmak icin Feldt istatistigi hesaplandiginda ise Form A’danelde
edilen Omega katsayis1 Form B’den elde edilen Omega katsayisindan anlamli derecede farkli
bulunmustur.

4. Gorsel iceren ve gorsel icermeyen maddelerden olusan formlarda ogrenci toplam puanlari istatistiksel olarak
farklilasmakta midir?

Uygulamaya katilan 237 6grencinin gorsel iceren ve gorsel igermeyen test formlarindan aldiklari toplam
puanlarinin birbirinden anlamli derecede farkli olup olmadigini test etmek amaciyla iligkili 6rneklemler igin t
testinden faydalanilmis ve bulgular Tablo 4’te sunulmustur.

Tablo 8. Form A ve Form B nin Uygulama Sonuglarinin Karsilastirilmasina Iliskin liskili Orneklemler igin t-testi
Sonuglari

N X S sd t p
Form A 237 481 2,44 236 6,184 0,000
Form B 237 3,95 1,86

Tablo 4 incelendiginde &grencilerin gorsel igeren testten aldiklari puan ortalamalart Xggpce; iceren — 4,81 iken
gorsel igermeyen testten aldiklar1 puan ortalamalarinin X, icermeyen= 3,95 oldugu goriilmektedir. Ogrencilerin

iki testten aldiklar1 puanlarin birbirinden farkli olup olmadigin belirlemek igin hesaplanan bagimli gruplar t-testi

sonucunda ortalamalar arasinda gorsel igeren test lehine istatistiksel olarak anlamli bir fark bulunmustur [t,5¢=-
6,18, p<0,05].
Test sonucu hesaplanan etki biiyiikliigii (d=0,40) bu farkin orta etki biiyiikliigiinde oldugunu géstermektedir.
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Tartisma

Bu arastirma ile maddelerin gorsel iceren ve igermeyen versiyonlarmin es deger oldugu varsayilarak, es deger
oldugu varsayilan formlar olusturulmus ve uygulanmistir. Elde edilen faktor analitik yaklagima dayali bulgulara
gore, maddelerin farkli boyutlar altinda kiimelendigi yani yapimin farklilastigi goriilmistiir. Bu durumda iki
formun yapisal olarak esdeger olmadig1 sdylenebilir. Dolayisiyla maddelerin gorsel igerip igermemesi bulundugu
testin yap1 gecerligini etkilemektedir. Shorrock-Taylor ve Hangravesgen (1999) ayn1 igerigin uygun gorsellerle
daha kisa bir sekilde aktarilmasinin, anlama eksikliginden kaynaklanabilecek hatalarin engellenmesi sebebiyle
maddenin ve testin gegerliligine olumlu bir katki sagladigin1 vurgulamaktadir.

Madde kokiiniin gorsel icermesi yani resim, fotograf, sema, grafik, tablo veya sekillerden yararlanarak ifade
edilmesinin anlamay1 kolaylastirmasi beklenen bir durumdur. Bununla birlikte; madde kokiiniin gorsel igermemesi
yani sadece yazi ile ifade edilmesi problemin ¢ozlimii i¢in sekil ¢cizmeye de ihtiyag olusturabileceginden dolay1
gorsel igerene gore daha zor gelmesi beklenen bir durumdur. Ote yandan Inaltekin ve Goksu (2020) gorsel ierige
sahip maddelerin 6grencilerin yorumlama, analiz etme, akil yiiriitme, problem ¢6zme ve derinlemesine diisiinme
becerilerini kullanmalarini gerektirdigini belirtmistir. Bu arastirmanin sonucunda ulagilan bulgularda ise
hazirlanan iki formun gii¢liik indeksleri arasinda gorsel igeren test lehine anlamli bir fark bulunmustur. Ayrica
gorsel iceren testtin gilivenirligi de anlaml bir sekilde daha yiiksek ¢ikmistir.Buna kargin, Duran ve Balta (2014)
calismasinda gorsel iceren maddelerden olusan testin giivenirliginin (0,63), gorsel igermeyen maddelerden olugan
teste (0,84) gore daha diisiik oldugunu tespit etmistir. Ortaya ¢ikan bu tezatligin olasi sebeplerinden biri maddede
kullanilan gorselin niteliginin farklilig1 olabilecegi diistiniilmektedir.

Gorsel igeren ve gorsel icermeyen testlerden elde edilen madde ayirt edicilik indeksleri arasinda da gorsel igeren
test lehine anlaml1 bir fark gozlenmistir. Bu iki form psikometrik 6zellikler baglaminda incelenirse gorsel igeren
formun daha uygun Olciimler sagladigi soylenebilir. Fakat buradan ¢ikan sonug gorsel igeren testler, gorsel
icermeyen olanlara tercih edilmelidir yoniinde olmamalidir. Gelistirilen bir testin dnemli bir boyutu psikometrik
ozellikleridir. Fakat bununla birlikte testle Olglilmek istenen Ozellikler ve saglayacagi doniitler de
vazgecilemeyecek bir boyuttur. Gorsel igermeyen testler 6grencinin gorsel diisiinme becerisini gelistirmesi ve
egiticilere 6grencilerin bu konuda ne kadar yeterli oldugu noktasinda doniit saglamasi agisindan dnemlidir.

Testlerde yer alan bir madde hari¢ (doérdiincii madde) diger maddelerde gorsel igeren maddeler, gorsel icermeyen
maddelere gore daha ¢ok dgrenci tarafindan dogru olarak cevaplanmistir. Dolayisiyla genel anlamda, gorsel igeren
maddelerin madde giicliik degeri daha yiiksek oldugundan bu maddeler 6grencilere daha kolay gelmistir. Saf ve
arkadaglar1 (2012) yaptiklari ¢aligmada gorsel igeren sorularin madde giicliik indeksinin daha yiiksek oldugu
sonucuna varmistir. Bu ¢alismayla da benzer bir bulgu elde edilmistir. Bunun sebebi problemlerin anlagilmasinda
igerigin sembol, tablo, grafik ve gorsellerle farkli bicimlerde ifade edilmesinin ¢gok 6nemli bir yol oynamasindan
kaynaklanabilir (Artut ve Ildir1, 2013). Peeck (1974) tarafindan dordiincii sinif 6grencileri ile yapilan deneysel bir
calismada, deney grubuna metin ile ¢eliskili durumlar1 da igeren gorsel iceren hikaye kitaplari okutulmusken
kontrol grubuna ayni hikdyenin gorsel icermeyen kitaplar1 okutulmustur. Calismanin sonucunda gorsel igeren
metinleri okuyan deney grubunun, gorsel igermeyen metni okuyanlara gore bilgi testindeki performansinin daha
yiiksek oldugu tespit edilmistir. Washington ve Godfrey (1974) Amerikan Hava Kuvvetleri uzmanlik sinavi
iizerine yaptig1 ¢alismada, De Melo’nun (1980) fen bilimleri sinavi iizerine yaptig1 ¢alismada, gorsel igeren
maddelerin gorsel igermeyenlere gore daha avantajli oldugu sonucuna ulasilmiglardir.

Alpayar ve Giilleroglu (2017) olusturduklart gorsel igeren ve igermeyen formlardan olusan matematik sorularinda,
gorsel form lehine iki formun test puanlar1 ve yanit siiresi arasinda anlamli fark tespit etmislerdir. Ayrica ¢caligmada
gorselin islevine bagli olarak madde istatistikleri arasindaki fark degiskenlik gostermistir. Bu bulgular bu ¢aligma
ile paralellik gostermektedir. Alpayar ve Giilleroglu (2017) ¢alismalarinda yaptiklar: miilakat sonuglarina gore ise,
Ogrencilerin gorsel sorulara karsi pozitif goriislere sahip oldugunu bulmuslardir. Suh ve Grant (2014), NAEP
(National Assessment of Educational Progress) sinavinda 2001, 2006, 2010 yillarinda uygulanmis 49’u gorsel
igeren,197’si igermeyen 246 tarih sorusunu betimsel olarak analiz etmigtir. Bu arastirmanin sonuglarina paralel
olarak ilgili arastirma sonuglar1 da, gorsel igcermeyen sorularin gorsel igeren sorulara kiyasla istatistiksel olarak
daha zor oldugu sonucuna ulagmistir.

Dalton ve digerleri (1994) ¢aligmasinda, gorsel kullaniminin yiiksek basari seviyesindeki dgrenciler i¢in anlaml

bir farklilik dogurmadigi sonucuna ulagsmisken bu ¢alismada iist gruptaki 6grencilerin gorsel igeren sorularda daha
fazla dogru yanitlama oranina sahip oldugu tespit edilmistir. Bunun sebepleri arasinda gorselin niteligi, gorselin
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maddenin ¢oziimiine sagladig1 katki veya gorselin ¢esidinin farklilagmasi olabilir. Bu durum uygulanan gruplarin
yetenek diizeyleri arasindaki farkliliktan da kaynaklaniyor olabilir. ilgili galismaya benzer sekilde Holland,
O'Sullivan, ve Arnett (2015) lisans diizeyindeki bireylerde histoloji alanindaki ¢oktan segmeli madde kdklerine
¢izim eklenmesinin, madde gii¢liigii veya madde ayirt edicilikleri tizerinde bir etkisi olmadigini belirtmislerdir.

Yeh ve McTigue (2009) ilkokul sonlart ile ortaokul siif diizeylerinde standartlastirilmis fen testlerindeki basari
icin gorsel okuryazarligin ne Olgiide gerekli oldugunu belirleme amaciyla bine yakin maddeyi arastirma
kapsaminda ele almis ve yaklasik bes yliz maddeyi grafiksel gosterimleri hakkinda inceleyen bir ¢aligma
yiiriitmiislerdir. Arastirmacilar inceledikleri maddelerde yer alan gorsellerin biiylik ¢ogunlugunun (%79,5)
maddenin dogru cevaplanmasi igin gerekli bilgileri igerdigini tespit etmistir. Bununla birlikte Beckmann (2004)
problemlerde kullanilan gorsel unsurlarin niteliginin problem ¢dzme performansi lizerinde olumlu etkisi oldugunu
vurgulamistir. Bu baglamda, daha 6nceden de belirtildigi gibi gorsel igeren maddelerde kullanilan gorsellerin
niteligi de Onemli bir faktor olarak goriilmektedir. Calismalarin ¢ogunlugu gorsel kullaniminin maddenin
¢ozlimiine katki sagladi sonucunda ortak bir bulgu sunmusken maddenin cevaplanmasina katki saglamayan gorsel
kullanimin madde ve test psikometrik 6zelliklerine katki saglayamayacagi unutulmamalidir ().

Bu arastirmanin sonuglarini destekleyici ¢caligmalariyla Edens ve Potter’in (2007) soru i¢in gerekli sekli uygun bir
sekilde ¢izilmesi ile matematik basaris1 arasinda yiiksek diizeyde iliski bulmuslardir. Bununla birlikte ilgili
arastirmada madde giigliikleri incelenmis ve gorsel iceren maddelerin gorsel igermeden yalnizca metin olarak es
deger yazilan maddelere gore daha kolay oldugu sonucuna ulagilmistir.

Testin gorsel iceren veya gorsel igermeyen formu arasinda bu kadar fark olmasinin nedenlerinden biri 6grencilerin
yas grubu olabilir. Bu yas grubundaki 6grenciler somut olarak sunulan sorular1 daha net anlamlandiriyor olabilir.
Bu nedenle bu konunun daha biiyilik yas gruplarinda ¢alisilarak benzer ¢ikarimlar elde edilip edilemeyecegi
arastirilabilir. Bunun yaninda arastirma kapsaminda sadece matematik dersine yonelik olusturulmus maddelerden
yararlanilmistir. ileride yapilacak arastirmalarda farkli derslere ait maddelerden yararlanilabilir.

Bu ¢aligma, oncelikle ¢aligma grubunun 6rneklem biiyiikligiiniin Madde Tepki Kurami (MTK) i¢in yeterince genis
olmamasindan dolay1 KTK altinda yiiriitiilmiistiir. Daha biiyiik 6rneklemlere ulasilabildigi takdirde MTK altinda
caligilabilir. Arastirmalarda gorsel igeren ve icermeyen maddelerin ayni yetenek diizeyindeki farkli alt gruplara
ait olan katilimcilar arasinda madde yanliligina yol agip agmadig1 da incelenebilir.

Calismada madde kokleri sadece gorsel igerip icermemesine gore ikiye ayrilmigtir. Bagka aragtirmacilar daha

kapsaml1 bir ¢alisma ile sematik olan / olmayan ya da ¢6ziim i¢in gerekli olan /olmayan gorsel gibi farkli
siniflamalar veya farkli derecelendirmeler yaparak incelemelerde bulunabilirler.
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Ek. Kullanilan Ol¢me Araglar

FORM A-(GORSEL iCEREN MADDELERDEN OLUSAN TEST)
PYBS 5. smif diizeyindeki simnav kitapgiklarindan derlenmistir.

1. SORU (2012-6. soru) 3. SORU (2012-21. soru)
Sekildeki bog kolonya sisesi,
en fazla kag litre kolonya alir? 1m
Kolonya Q
2m
50 mf] Sekilde olgiileri verilen dikdortgen panoya,
kisa kenar uzunlugu 30 cm, uzun kenar
A)25 B) 0,25 ’
C)) 0025 D)) 00025 uzunlugu 40 cm olan 5 tane dikdortgen

biciminde kagit, sekildeki gibi asilmigtir.
Panoda kalan bos alan ka¢ metrekaredir?

2. SORU (2012-11. soru)
Liifer baliginin avlanabilmesi igin boyu- A 17 B)16
nun en az 20 cm olmasi gerekmektedir. C)14 D)1.2
Buna gore agagidaki balikginin, boylarinin
uzunluklar santimetre olarak verilen lifer
tv)?llklanf\d.af\ avlayabileceklerinin en kiigii- 4. SORU (2012-22. soru)
gii hangisidir? . o gexs S
Bir ressam, sergiledigi tablolarin her birini
M~ 80 TL'den satarak 1440 TL gelir saglamay:

hedefliyor.

Sergi sonunda sadece yukarndaki tablolar
kaldigina gore, ressamin kag tablosu satil-

migtir?
A13  B)18 C)20  D)23
- 20,08
5. SORU (2013-6. soru)
A) =770,
") - w0

Geyrek altin Yanm altin
C) *'.1135\'( 150 lira 300 lira

. % Yukarnida, ceyrek ve yarim altinin cuma giin-
D) =120, ( kii fiyatlan goriillmektedir.

Bir kuyumcu, cuma giinii 120 ceyrek,
75 yanm altin sattigina gore, bu satigtan
kag lira elde etmigtir?

A) 35500 B) 40 500
C) 61250 D) 73 350
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FORM A-(GORSEL iCEREN MADDELERDEN OLUSAN TEST)
PYBS 5. smif diizeyindeki simnav kitapgiklarindan derlenmistir.

6. SORU (2013-15. soru)

ARPA

A'4 =
T T

Yukandaki sekilde bir giftginin tarlasina ek-
tigi iriinler gosterilmigtir. Bu tarlanin yiizde
kagina arpa ekilmistir?

A) 25 B) 35 C) 40 D) 65

7. SORU (2013-18. soru)

,3, @ j
Faeasnal

5 metre

Zemini dikdortgen geklinde olan bir salona
kenar uzunluklari 4 m ve 5 m olan dikdort-

gen seklinde bir hali seriliyor. Hali, sekilde-
ki gibi salonun zeminini ortaladiginda, her

bir duvarnin haliya uzakhigi 1 m oluyor.

Buna gore, zeminde hal serili olmayan alan
kac metrekaredir?

A)10 B) 12 C)15 D) 22
8. SORU (2014-5. soru)

K

-

0 2

Yukaridaki say1 dogrusunda 0 ile 2 nokta-
lari arasi 10 es pargaya boliinmiistiir. Buna
gore, K ile gosterilen noktaya karsilik gelen
sayinin ondahk gosterimi agagidakilerden
hangisidir?

A0S  B)13 C)16 D)1,8

9. SORU (2014-14. soru)

220 cm| II

[
=TT

Sekildeki dolabin yiiksekligi masanin yiik-
sekliginden kag santimetre fazladir?

A)300  B)228 C)212  D)140

10. SORU (2014-19. soru)

Bir arsa, sekildeki gibi es karesel bolgelere
aynlarak ortadaki karesel bélgenin tamami-
na havuz yapiliyor.

Havuzun gevre uzunlugu 32 metre oldugu-
na gore, arsanin havuz yapilmadan onceki
alani kag metrekaredir?

A)900  B)576 C)256 D) 144
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FORM B-(GORSEL ICERMEYEN MADDELERDEN OLUSAN TEST)
PYBS 5. smif diizeyindeki sinav kitapgiklarindan derlenmistir.

1. SORU (2012-6. soru)
Hacmi 250 mililitre olan kolonya sisesinin
uizerine, litre cinsinden hacmi yazilmak
istenirse, kag litre yazilir?

A) 25
B) 0,25

C) 0,025

D) 0,0025

2. SORU (2012-11. soru)

Liifer baliginin avlanabilmesi i¢in boyunun
en az 20 santimetre olmasi gerekmektedir.

Bir balik¢i, asagida boylarinin uzunluklan
santimetre olarak verilen liifer baliklarindan
en kiiciik hangisini avlayabilir?

A) 20,15

B) 19,75

C) 21,05

D) 20,08

3. SORU (2012-21. soru)
Kenar uzunluklan 1 metre ve 2 metre olan
dikdortgen seklindeki bir panoya, kenar
uzunluklan 30 santimetre ve 40 santimetre
olan dikdortgen seklinde 5 afis asilmigtir.
Afigler birbirleriyle cakigmayacak ve pa-
nodan tagsmayacak sekilde asildigina gore,
panoda kalan bos alan ka¢ metrekaredir?

A) 1,7
B) 1,6
C) 14
D) 1,2
4. SORU (2012-22. soru)
Bir ressam, sergiledigi tablolarin her birini
80 liradan satarak 1440 lira gelir saglamay:
hedefliyor. Sergi sonunda satilmayan
5 tablo kaldigina gore, ressamin kag tablosu

satilmistir?

A)13 B) 18 C) 20
5. SORU (2013-6. soru)
Bir kuyumcu cuma giinii geyrek altinin
tanesini 150 liradan, yarim altinin tanesini
300 liradan satmistir. Bu kuyumcu cuma
giinii 120 geyrek, 75 yanim altin sattigina
gore, bu satistan kag lira elde etmigtir?

D) 23

A) 35500
C) 61250

B) 40 500
D) 73 350

6. SORU (2013-15. soru)

Bir ciftci tarlasinin yansina bugday ekiyor.
Bu ciftci, tarlasinin diger yansinin yiizde
20'sine yulaf, geri kalanina arpa ektigine
gore, bu tarlanin tamaminin yiizde kagina
arpa ekmistir?

A) 25 B) 35 C) 40 D) 65

7. SORU (2013-18. soru)
Zemini dikdortgen seklinde olan bir salona
kenar uzunluklarn 4 metre ve 5 metre olan
dikdortgen seklinde bir hali seriliyor. Hali
salonun zeminini ortaladiginda, her bir du-
varin haliya uzakhg: 1 metre oluyor.

Buna gore, zeminde hali serili olmayan alan
kac metrekaredir?

A) 10 B) 12 C)15 D) 22

8. SORU (2014-5. soru)
Sayi dogrusunda 0 ile 2 arasi, noktalarla
10 es pargaya boliuintiyor. Bu noktalardan,
sifinn sagindaki sekizinci noktaya karsilik
gelen sayinin ondalik gosterimi agagidaki-
lerden hangisidir?

A) 0,8 (0 tam, onda 8)
B)1,3 (1tam, onda 3)
C)1,6 (1tam, onda 6)
D)1,8 (1tam, onda 8)

9. SORU(2014-14. soru)
Canan’in odasindaki dolabin yerden yiik-
sekligi 220 santimetre, ¢galigma masasinin
yerden yiiksekligi ise 0,8 (sifir tam, onda 8)
metredir. Dolabin yiiksekligi, caigma masasi-
nin yiiksekliginden kag santimetre fazladir?
A) 300 B) 228 C) 212 D) 140

10. SORU(2014-19. soru)

Kare geklindeki bir arsa, birbirine eg olan
9 karesel bolgeye aynliyor. Bu bolgelerden
birinin tamamina havuz yapihyor. Havuzun
cevresinin uzunlugu 32 metre olduguna
gore, havuz yapilmadan once arsanin alani
kac metrekaredir?

A) 900 B) 576

C) 256 D) 144
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