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In this study, the aim was to develop an achievement test ensuring valid and reliable measurement of
student success related to the topic of measuring perimeter in 4th-grade mathematic lessons. Within
the scope of the study, a specification table was prepared according to the acquirements included in
the primary school fourth-grade mathematic curriculum and an item pool was created in line with this.
After receiving expert opinion, items were included on the test in accordance with difficulty level and
the face validity of the test. A duration of 40 minutes was determined to perform the test. In order to
determine the measurement power of items for the targeted features and understandability of the test,
it was applied to 9 students in the 5th grade who had previously learned the topic with the verbal
thinking technique one by one. Necessary corrections were made accordingly. The actual
implementation of the test was performed with 164 middle school fifth-grade students. Results
obtained from the test were analyzed with the test analysis program (TAP) and jMetric program. From
these results, the final 21-item test comprised 18 multiple choice questions, 2 open-ended questions,
and 1 short-response question. Reliability analysis of the test found the KR-20 value was 0.81. The
response duration for the test was determined as 35 minutes. As a result of analyses of this test
prepared about the topic of perimeter measures in primary school 4th grade, it was determined to be
a valid and reliable test to determine the success of 4th-grade students.
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Bu calismada 4. sinif matematik dersi cevre dlgme konusu ile ilgili 6grenci basarisini gegerli ve givenilir
bir sekilde olgmeye imkan saglayacak bir basari testinin gelistiriimesi amaclanmistir. Calisma
kapsaminda, ilkokul dérdiinct sinif matematik ders programinda yer alan kazanimlara gore belirtke
tablosu hazirlanmis ve bu dogrultuda madde havuzu olusturulmustur. Uzman goérisi alindiktan sonra
maddeler zorluk dizeyine ve testin gorlinis gecerligine uygun olarak teste yerlestirilmistir. Testin
uygulanmasi icin 40 dakikalik bir siire belirlenmistir. Test, maddelerin amagladigi 6zellikleri 6lgme giici
ve anlasilabilirliginin ortaya konulabilmesi bakimindan daha 6nce konuyu gérmis olan 5. sinifta
o6grenim goren 9 dgrenciye sesli disinme teknigi ile birebir uygulanmis ve buna bagh olarak gerekli
dizenlemeler yapilmistir. Testin asil uygulamasi 164 ortaokul 5.sinif 6grencisi tUzerinde yapilmistir.
Testten elde edilen sonuclar Test Analiz Programi (Test Analysis Program-TAP) ve jMetrik programi ile
analiz edilmistir. Elde edilen sonuclara 18 tane ¢oktan se¢meli, 2 tane agik uclu soru ve 1 tane kisa
cevapli sorudan olusan 21 maddelik nihai test olusturulmustur. Testin gvenirlik analizi sonucunda KR-
20 degeri 0,81 olarak bulunmustur. Testin cevaplama siiresi olarak 35 dakika belirlenmistir. ilkokul
4.sinif Cevre 6lgme konusu ile ilgili hazirlanan bu testin yapilan analizler sonucunda, 4. sinif
ogrencilerinin basarilarini belirlemede gegerli ve givenilir bir test oldugu ortaya konulmustur.
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INTRODUCTION

Education is not a simple process where information is transferred to students. Education should include
activities ensuring students internalize information by association with their lives. However, obtaining realistic
information about the effect of these activities on student behavior is an important part of education. During
the educational process, an attempt is made to determine through measurement the degree to which each
student has acquired the desired behavior change, and the level to which the desired skills and abilities are
achieved (Atilgan, Kan & Dogan, 2006). Measurement in education is performed with the aim of both making
educational decisions and a range of inferences about the development and functioning of students in the
teaching process. It is necessary to determine the measurement target according to the suitability of inferences
to be made (Fidan, 2013; Turgut & Baykul, 2012). For this, it is necessary to use valid and reliable tests prepared
with scientific effort and methodology to measure the success of students in educational environments. At this
point, the most frequently used tests are known to be achievement tests.

Achievement tests in education are concrete tools guiding teachers and students in determining the level of
the students, observing deficiencies related to the topic, and determining learning-teaching activities related
to these. For achievement tests developed in the literature to provide accurate results, each measurement tool
must have three important qualities. These qualities can be listed as validity, reliability, and practicality (Turgut
& Baykul, 2012). The validity, reliability, and practicality concepts are very frequently used in the measurement.
According to Blyikkidik (2020), reliability is related to the repeatability of research results, while validity is
associated more with the accuracy of research results. Ellez (2014) stated validity of a scale tool is the accurate
measurement of the targeted feature without confusion with any other feature. Another concept required for
scale tools is reliability. According to Karasar (2012), reliability is the stability between independent
measurements of any feature. Additionally, Baykul (2000) stated that reliability shows that measurements of
any quality made on the same individuals will obtain the same results under similar conditions. Another quality
of measurement tool is practicality. According to Ozcelik (2013), practicality is defined as the ease of
implementation of a measurement tool. For this reason, measurement tools used in education should be valid,
reliable, and practical. This situation indicates the high psychometric quality of the measurement tool.

According to Pressley et al. (1997), in Turkey and many other countries, tests comprising multiple-choice
questions are used to measure the mental level or mental capacity of students and to allocate students to
higher learning institutions (cited in Akbulut & Cepni, 2013). Multiple-choice items are a type of question where
the question and prepared distractors are given to students. Multiple-choice tests come to the forefront
because they have objective ratings, include the correct response within the item, are easy to implement and
grade, and apply to crowded groups and every teaching level (Atilgan et al., 2006). Multiple-choice questions
frequently used in large groups occasionally may not be adequate in small groups. This is because
measurement questions should have different forms to determine acquirements in small groups in more detail.
For this reason, the tests must contain different types of questions.

Konak (2013) stated the view that the use of only multiple-choice questions may not be sufficient for the
measurement of upper-level thinking skills on tests. in'nami and Koizumi (2009) stated that no question type
was full without deficiencies and suitable for every situation (cited in in Koyuncu, 2017). In light of this
information, different question items should be used instead of only multiple-choice questions on tests. This
will contribute to the test being more valid and reliable. The use of open-ended questions, which allow the
opportunity to observe how the students understand the concepts in more depth outside of the choices given,
should be included on tests. Hong (1984) stated that open-ended questions left the person free when
answering the question and the educators can observe the students’ information gaps and errors in a real
sense with these questions (cited in Koyuncu, 2017). In this way, students must consider, design, organize and
write their answers to the questions for open-ended questions (Koyuncu, 2017; Turgut & Baykul, 2014). For
this reason, for achievement tests to be prepared for students at every class level, experts or teachers should
pay attention to the necessary validity, reliability, and practicality of measurement tools.
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The development process for an accurate achievement test is a systematic process because the features of the
test to be developed should be determined beforehand. Stated differently, the preparation of a test with
previously determined features makes it necessary to follow a range of systematic process stages (Atilgan et
al., 2006). According to Turgut and Baykul (2012) and Atilgan and colleagues (2006), some important steps are
recommended when developing tests. Accordingly, firstly it is necessary to determine what aim the test will be
used for. Then, the behavior which the test will measure should be determined. Following this, the test items
should be written and reviewed. A trial form should be created from the test items and a trial implementation
should be completed. After implementing the trial, the answer sheets should be graded to perform item
analysis and the selection process for items on the test should be completed. Finally, the final test should be
created and statistics should be estimated. In order to determine the features of the achievement test
beforehand, it is necessary to know the features of the implementation group well. It is not possible to follow
these systematic stages without paying attention to features like the size of the group, age interval, and
knowledge level. In light of this information, the expected acquirements of the students in the group may be
determined at more realistic levels.

The features to be measured by the achievement test should be the knowledge, skills, and attitudes targeted
for acquirement during the education-teaching process. Targets in education, in addition to guiding teaching,
also function as a guide to topics and important points encompassed in measurements to be performed
(Demirel, 2010; Fidan, 2013). In curricula, the acquirements targeted for acquisition by students at every class
level are determined and achievement tests should be developed according to these acquirements. In
achievement tests applied at the international level, especially, Turkey appears to remain below average. The
TIMMS 2015 exam results are shown in Table 1 (Yildinm, Ozgiirliik, Parlak, Génen & Polat, 2016).

Table 1. TIMMS 2015 4th Grade Mathematics Learning Areas Assessment

TIMMS 2015 exam 4*"-grade mathematic learning areas Mean Success Points
Numbers 489
Data Display 476
Geometric shapes and measures 475

In 2015, 49 countries participated in the international TIMMS exam and Turkey was 36 with 483 points at the
4t-grade level. According to TIMMS 2015 data, the lowest points of 475 were obtained in the geometric shapes
and measures field within the scope of learning fields (Yildirm et al., 2016). Considering this situation, the
importance of the “geometric shapes and measures” learning area acquirements emerge at the primary school
4th-grade level.

Geometric shapes and objects comprise the topic of geometry. In the primary school mathematic curriculum,
it is very important that children acquire knowledge about features related to shapes and objects,
generalizations, classifications, and drawings, and that these reach the level of application (Altun, 2018). In this
situation, children must learn to use measures related to geometric shapes. When the primary school
mathematic curriculum is investigated, concepts and skills related to the ‘measures’ area include basic
knowledge and skills that will be encountered or required in the students’ daily lives (Tan-Sisman & Aksu,
2009). When measures are mentioned in geometry, they mean perimeter, area, and volume (Dagl & Peker,
2012). For the topic of perimeter measures, the perimeter topic should be taught by showing why perimeter
calculations are needed, calculation of perimeter with measurement studies, measurement of perimeter using
perimeter formulae, and application of the relationships between shapes and concepts (Altun, 2018). For this
reason, to structure the perimeter measures topic better, teachers should not only deal with it as a formula-
based topic but as a specific topic that needs to be understood and internalized by students. Research revealed
that without understanding concepts like perimeter, area, and volume, especially, formulae are memorized,
attempts are made to access results in this way, and errors and misconceptions of students emerge in questions
related to the perimeter, area, and volume (Dagh & Peker, 2012; Emekli, 2001; Gough, 2008; Moreira &
Contente, 1997; Tan & Aksu, 2009). For this reason, it is necessary to ensure students have sufficient knowledge
levels related to some concepts in their minds to be able to perform visualizations. A test developed in this
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way will identify the success levels of students and is a test necessary to determine the degree of effect of the
implemented method on success. Though there are studies with separate areas as a basis for the development
of achievement tests in the national and international literature (Akgdl, 2011; Fidan, 2013; Kurt, 2015; Tutak &
Birgin, 2008), there is no research investigating only the topic of the perimeter. The study by Girkan (2019)
developed a achievement test for length and perimeter measures topics comprising 18 items and with a KR-
20 test measurement reliability coefficient of 0.87. Six questions on this test were related to perimeter
measures. However, the test developed in our research encompasses all acquirements about perimeter
measures for the 4" grade and includes more questions related to the topic of only perimeter measures.

On the mathematic curriculum for primary school mathematic lessons updated in 2018, acquirements for
students related to perimeter measures in the measurement sub-learning field are included in 3'¢ and 4™ grade.
There are 3 acquirements related to this topic in 4" grade (Ministry of National Education [MoNE], 2018). The
perimeter topic is included in the ‘'measurement’ topic in 4" grade and comprises calculations of perimeters of
squares and rectangles, relationships between edge lengths and perimeter for these shapes, and problem-
solving skills related to perimeter measures. For this reason, when literature screening is performed, there do
not appear to be many studies related to the ‘measurement’ field, especially, among test development studies
related to 4""-grade mathematic lessons in our country. This study aims to contribute to removing this gap in
the literature. In this study, the development process for a achievement test about perimeter measures of
geometric objects in the 4" grade within the scope of the 2018 mathematic curriculum is explained in detail.
With this aim, the research questions are as follows:
e s the test prepared to determine the success of 4"-grade students about the ‘perimeter measures’
topic valid?
e s the test prepared to determine the success of 4"-grade students about the ‘perimeter measures’
topic reliable?

METHOD

Study Design

The research is a descriptive study to develop an achievement test prepared to determine success of students
related to 4t"-grade perimeter measurement. In this method, topics, people, objects, or events included in the
research are defined and described as they are within their conditions in the past or present (Karasar, 2012).
The research was descriptive considering the present situation of students to measure the success of 4"-grade
students. As the research aimed to develop a valid and reliable measurement tool to measure the success of
4t-grade students about perimeter measures, the test development process steps were followed.

Participants

The study included 164 students attending 5" grade in Altieylil county, Balikesir province in the 2017-2018
educational year who had completed the 4™-grade ‘perimeter measures' topic. The achievement test was
created for 4'" grade; however, as the 4™-grade classes had not learned the topic at the time of implementation
and may leave questions unanswered, the study included 5™-grade students who had completed the topic. As
these students were independent of each other, the selection of one student for the sample was not dependent
on the selection of any other. For this reason, the students were identified with the simple random sampling
method. Of these students, 86 were girls and 78 were boys.

The Development Process of The Data Collection Tool

In the first step, the achievement test for the ‘perimeter measures’ topic in the ‘measures’ learning area of the
primary school 4"-grade mathematic lessons linked to the mathematic curriculum (2018) was developed. In
the stage of developing the test, the acquirements related to the 'perimeter measures’ topic in the primary
school 4t"-grade mathematic curriculum (2018) were listed. A specification table was created in Table 2 using
the Bloom taxonomy in line with these acquirements. Later the researchers wrote trial items according to the
specification table. The trial items were sent to experts (Turkish, mathematics, and measurement assessment
experts) and feedback was obtained about validity. The test form was revised according to feedback from the
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experts. In the next stage, the test form was prepared and this test was applied individually to 9 students in 5t
grade who had completed the topic. After this pilot study, questions that were not understood and erroneous
or deficient were revised. After this stage, the test was implemented for 164 students. Finally, item analysis was
performed and the test was given its final form.

The research determined acquirements about the ‘perimeter measures’ topic according to the primary school
4th-grade mathematic curriculum updated in 2018. These acquirements were used to create the specification
table below by the researchers according to the content on the curriculum and Bloom taxonomy levels. The
cognitive areas of the Bloom taxonomy containing the acquirements about perimeter measures are shown in
Table 2.

Table 2. Specification Table for achievement Test

Learning Area

(Perimeten) Cognitive Field (Bloom)

c
o
o 2 s ) 2 5 >
i 3 £ 5 2 2 5 5 £
Acquirements s @ = © =] 3 o @
o S o c g ® = L
c o < Y > [}
¥ £ < l-u o
vl
oot e siontie ST
edae len lfh for squares (Q4, 8 and Q2) Q11,12 Q5 Q24 (Q19, 21 14 51.8%
ge leng q 9) and13)  and16) and27)  and 23)
and rectangles
2. Create different 1 2
geometric shapes with Q) Q25 3 11.1%
the same perimeter and 27)
3. Solve problems related 1 1 4 ( Q417
to calculating the (Q6,10,14 ' 10 37.1%
erimeters of shapes @3) Q1) and 15) 18, 20,
P P and 26)
Total 4 2 8 8 2 3 27 100%
Percentage 14.8% 7.4% 29.6% 29.6% 7.4% 11.2% 10%

An item pool containing a total of 27 items was created in accordance with acquirements. Of these questions,
20 items were developed by the researchers, and 7 items were derived from achievement tests in the studies
given in Table 3.

Table 3. Test Questions, Acquirements, and References Used
Acquirements Question number References used
Explain the relationship between
perimeter and edge length for squares

4,5,9,12,13, 14,18, 19, 20, 21, 22, 24,

and rectangles 25 26 ir;(an(32016)

. . . Kigikaydin, (2017)
Create dlﬁergnt geometric shapes with 36 27 Karadag, Balci, Abdik & Demiralp,
the same perimeter (2017)

Solve problems related to calculating

the perimeters of shapes 1,2,7,8,10, 11, 15,16, 17, 23

The test items created by the researchers and using the above studies were included in a trial item text including
multiple-choice questions in addition to open-ended and practice questions to be able to observe the decision-
making and upper-level skill development of students and reveal the difficulty of the mathematical expressions.
According to Turgut and Baykul (2014), open-ended questions ask students to think for themselves, design,
organize and write the desired answers. This construct was considered for this test.
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Data Analysis

After writing the trial test items, they should be reviewed from multiple aspects and deficient aspects and
deficiencies of the items should be corrected (Atilgan et al., 2006). The trial items to be used in the achievement
test in the research were sent to experts in the mathematical field, Turkish field, and measurement-assessment
field for checks. In line with these opinions, suitability criteria were revised again in terms of validity, scientific
accuracy, linguistics, and technical aspects. After the necessary revisions and corrections, the prepared items
were distributed according to the degree of difficulty and acquirement hierarchy so the test form comprised
20% difficult, 60% moderate, and 20% easy items. Appropriate directions for the mental level of the students
were added. The researchers determined the font size of 14 was appropriate for the development level of
primary school 4™-grade students. In the stage of implementing the test, firstly, a duration of 40 minutes was
determined for the students to complete the test. Later, this test was administered to nine 5" grade students
one-on-one in a pilot study, and misunderstood and erroneous questions were revised. Students used the oral
thinking technique to explain their thoughts about the items while solving the problems and gestures and
facial expressions were examined to observe their reactions to the items. In this context, analysis was performed
and the items were given their final form. After the one-to-one implementation, 164 students attending 5%
grade in Altieylll county, Balikesir province were determined. These students were given the achievement test
comprising a total of 27 items, 24 multiple-choice and 3 open-ended, within the duration.

Within the scope of the validity and reliability study for the achievement test, the test analysis program (TAP)
was used for data analysis based on the classic test concept. The responses of students to each question were
entered into the TAP program and thus, selection analysis was performed for each item. For the total of 24
multiple-choice questions the four choices were investigated, while for open-ended questions, two choices of
correct-wrong (1-0) were used to analyze the distribution of responses in the TAP program. In this context, the
result values for the wrong answers of the students to the open-ended questions were taken into consideration
and these values were entered into the system as an option and analyzed.

For example, for the question “Draw a shape with perimeter equal to a rectangle with 20 cm perimeter on the
dotted paper below”, choice A was entered as the correct choice for squares and rectangles with 20 cm
perimeter, while shapes with 14 cm perimeter were assigned to choice B, shapes with 22 cm perimeter were
assigned to choice C and shapes with perimeter 18 cm were assigned to choice D and entered into the program.
The selections created according to the distribution of responses to these open-ended questions were also
stated in the analysis for the test. Situations, where different test selections may develop in different
implementations, require the attention of researchers. Additionally, questions left blank by students were
entered into the TAP program with a “. (full stop)”. The number of wrong answers did not affect the number of
correct answers when evaluating the test results. Accordingly, each correct response was given “1” point and
each wrong answer was given “0” points. The highest points that can be obtained on the test are "27" with the
lowest points of “0". Reliability and validity analyses for the measurement tool within the scope of the study
were completed with the jMetrick 4.1.1 program based on the item response concept. For assessment of results
obtained from the program, unweighted and standardized fit statistics by Linacre (2002) were used and
acceptable intervals for the criteria are shown in Table 4.

Table 4. Acceptable Intervals for Fit Statistics
Criterion Interval Interpretation
> .20 Deviates from topic features to be measured and lowers the quality of the measure
1.5-2.0 Inefficient for measurement process but not too bad

WMS and 05-15 Suitable for measurement
UMS - .
< 50 Less efficient for the measurement process, but not very bad. May produce reliable and
' distinctive values at high levels.
>3 Data do not fit the model. Maybe trialed with a larger sample.
Std. WMS . .
20-29 Data cannot be estimated at a certain level
and Std. .
UMS -1.9-19 Data are predictable at reasonable levels

<-20 Data is very predictable. Perhaps answer patterns in other dimensions may be limited.
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When Table 4 is investigated, the ideal interval for WMS and UMS values was determined to be between 0.50
and 1.50. Similarly, the ideal interval for standardized WMS and UMS values was between -1.90 and 1.90. The
WMS and Std. WMS columns show the weighted and standardized square mean incompatibility statistics. After
these, the UMS and Std. UMS column shows the statistics outside the unweighted and standardized square
mean criteria (Glzeller, Aksu & Eser, 2019).

FINDINGS

In this stage of the study, the item difficulty, item discrimination index, and reliability results from the TAP
program are explained. Item analyses with the TAP program are shown in Table 5.

Table 5. Item Difficulty Index and Item Discrimination Index
Distribution according to

Item

Questions Item Difficulty Discrimination Diﬂ.‘iculty of answer selections (correct KR-20
Index items responses)
A B C D

1 0.21 0.24 Very difficult 28* 63 30 42
2 0.65 0.39 Easy 10 18 25 106*
3 0.39 0.19 Moderate 39 64* 8 24
4 0.96 0.07 Very easy 1 3 158* 1
5 0.11 -0.06 Very difficult 97 15 16 18*
6 0.29 038 Difficult 48* 23 5 51
7 0.46 0.80 Moderate 11 75* 38 34
8 0.61 0.59 Moderate 11 17 100* 16
9 0.34 0.55 Difficult 11 55% 56 8
10 0.89 0.23 Very Easy 4 10 146* 1
11 0.77 0.45 Easy 6 126* 6 17
12 0.50 0.77 Moderate 17 82* 11 40
13 0.40 0.82 Moderate 7 65* 13 71
14 0.52 0.70 Moderate 17 8 85* 37 0.81
15 0.60 0.49 Moderate 13 98* 11 23
16 0.50 0.62 Moderate 9 82* 8 43
17 0.22 0.36 Difficult 11 80 10 36*
18 0.23 0.23 Difficult 9 37* 28 23
19 0.36 0.61 Moderate 34 20 17 59*
20 0.33 0.14 Difficult 22 39 5 54*
21 0.41 0.57 Moderate 27 17 13 68*
22 0.23 0.09 Difficult 20 28 25 38*
23 0.21 0.49 Difficult 13 35* 23 72
24 0.33 0.48 Difficult 25 58 6 54*
25 0.30 0.36 Difficult 18 48 13 49*
26 034 0.56 Difficult 56* 11 20 18
27 037 0.66 Moderate 61* 19 32 15

*: Shows correct responses.

When the item analyses included in Table 5 are assessed, for items to be very good the item discrimination
index value should be 0.40 and for items to be good and remain in the scale without any correction it should
be from 0.30 to 0.39, according to Buyukoztirk, Kilic Cakmak, Akglin, Karadeniz, & Demirel (2014). Additionally,
for items to be revised and developed, it was stated the discrimination index value should be from 0.20 to 0.29.
For an item to be removed from the test or revised completely, the item discrimination index value should be
lower than 0.20.
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Accordingly, item analyses with the TAP program found questions 22, 5, 3, 20, and 4 had discrimination index
values lower than 0.20 and were removed from the test. Questions 1 and 22 with item discrimination index
values from 0.20 to 0.29 were revised and remained in the test. To find the reliability values, each item was
individually removed from the test and the final value was calculated according to the variation in reliability
coefficients. As a result of the reliability analysis of the test, the KR-20 value was 0.84. Reliability coefficients of
0.70 and above are accepted as adequate for reliability calculations (Blytkoztiirk et al.,, 2014). In this sense, the
reliability coefficient obtained from the test is within this interval showing the measurement tool has adequate
reliability.

After the necessary revisions were made to the achievement test, the total points students gained on the
achievement test were the number of correct answers; each wrong answer on the achievement test was given
"0" points and each correct answer was given “1" point. Table 6 shows the item analysis values for the final
form of the achievement test according to the three acquirements and lists the questions from easy to difficult
for each acquirement.

Table 6. Item Difficulty Index and Item Discrimination Index for Perimeter Measures achievement Test

Item Distribution according to answer KR-20
Questions Item Difficulty Discrimination selections (correct responses)

Index A B C D
1 0.89 0.23 4 10 146* 1
2 0.77 0.46 6 126* 6 17
3 0.50 0.61 9 82* 8 43
4 0.50 0.82 17 82* 11 40
5 0.40 0.83 7 65* 13 71
6 0.52 0.72 17 8 85* 37
7 0.36 0.52 34 20 17 59*
8 0.33 0.46 25 58 6 54*
9 0.34 0.52 11 55* 56 8
10 0.22 0.34 11 80 10 36*
11 0.23 0.23 9 37* 28 23
12 0.50 0.82 17 82* 11 40
13 0.60 0.53 13 98* 11 23 0.837
14 0.34 0.56 56* 11 20 18
15 0.46 0.81 11 75* 38 34
16 0.61 0.64 11 17 100* 16
17 0.41 0.51 27 17 13 68*
18 0.29 0.32 48* 23 5 51
19 0.21 0.52 13 35* 23 72
20 0.30 0.37 18 48 13 49*
21 0.34 0.56 56* 11 20 18
22 0.21 0.24 28* 63 30 42

According to Table 6, the final form of the test included 10 questions about the first acquirement related to
perimeter measures, 3 questions related to the second acquirement, and 9 questions related to the third
acquirement. The final form of the test included a clear and open statement of test directions for students and
the duration of the test was determined as 35 minutes. For responses to multiple-choice questions not to have
the quality of a code (like A-B-C-A-B-C), selections were revised again to create the test form. After this
procedure, analyses were completed with the Rasch model based on the item response concept (IRC). The
difficulty related to items, discrimination values, and fit index values for the 22 items included on the test are
shown in Table 7.
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Table 7. Rasch Analysis Results for Items on the Scale

Item no. Difficulty Std. Error WMS Std. WMS uUMs Std. UMS
1 1.74 0.23 1.20 143 1.52 1.64
2 -1.15 0.19 1.16 1.93 1.77 3.84
6 0.83 0.20 1.17 1.68 1.27 149
7 -0.13 0.18 0.77 -3.13 0.68 -2.98
8 -0.95 0.18 0.92 -1.12 0.80 -1.40
9 0.60 0.19 0.99 -0.02 133 1.99
10 -3.90 037 0.96 -0.03 0.57 -0.47
11 -1.90 0.20 0.90 -0.99 0.82 -0.69
12 -0.36 0.18 0.76 -3.30 0.67 -3.05
13 0.21 0.19 0.77 -2.85 0.68 -2.77
14 -0.46 0.18 0.89 -1.52 0.87 -1.02
15 -0.88 0.18 1.04 0.52 1.04 0.31
16 -0.36 0.18 0.92 -1.07 0.94 -0.48
17 1.29 0.21 1.07 0.63 1.53 2.11
18 1.29 0.21 1.18 147 1.28 1.22
19 0.42 0.19 1.07 0.74 1.05 0.36
21 0.10 0.18 1.07 0.87 1.07 0.58
23 1.34 0.22 0.90 -0.80 0.78 -0.94
24 0.64 0.19 1.13 1.34 1.24 149
25 0.75 0.20 1.23 217 1.38 2.1
26 0.56 0.19 0.99 -0.11 0.96 -0.18
27 0.31 0.19 0.90 -1.17 0.79 -1.63

The fit statistics related to the items shown in Table 7 include the Unweighted Mean Square (UMS) and
Weighted Mean Square (WMS) fit statistics. Of these values, WMS is accepted as the infit criterion, while UMS
is accepted as the outfit criterion. When Table 5 is investigated, it appears that the measurement process
performed according to WMS and UMS values for the tool comprising 22 items are very suitable. Though item
number 2 had UMS value above 1.50, which is accepted as critical, it was concluded the fit statistics for the
item are very good as 1.50-2.00 was stated to be the acceptable interval. According to standardized WMS and
UMS values, items are between -2.00 and 2.00, and the model-data fit was ensured. However, when the item
difficulty values are investigated, item number 10 had a difficulty value outside the acceptable margins of -3.00
and 3.00. According to analysis results obtained in a later stage, the decision will be made about whether to
include this item in the test or not. Analyses were completed with the differential item functioning (DIF) to
determine whether the items included on the tool are biased according to the gender variable. The results
obtained based on the common odds ratio with the Mantel-Haenszel method are shown in Table 8.

Table 8. DIF Analysis Results

Item No Chi-square p-value Valid N Effect size Class
1 0.79 0.38 135.00 0.67 A
2 1.09 0.30 141.00 0.67 A
6 0.83 0.36 137.00 0.71 A
7 0.37 0.54 58.00 0.51 A
8 0.16 0.69 119.00 1.24 A
9 0.82 0.37 154.00 1.46 A
10 0.56 0.45 96.00 0.70 A
11 1.55 0.21 131.00 0.63 A
12 0.00 0.98 151.00 0.99 A
13 0.15 0.70 69.00 132 A
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14 0.09 0.76 119.00 0.88 A
15 0.51 0.47 116.00 0.74 A
16 4.77 0.03 113.00 2.67 B-
17 0.15 0.70 131.00 1.15 A
18 0.22 0.64 137.00 1.20 A
19 0.18 0.67 139.00 1.19 A
21 0.00 0.97 113.00 1.02 A
23 1.24 0.27 129.00 1.64 A
24 1.52 0.22 133.00 173 A
25 0.70 0.40 152.00 132 A
26 1.61 0.20 139.00 1.68 A
27 2.50 0.11 132.00 197 A

When Table 8 is investigated, only items number 13 and 26 have moderate level (B+/B-) differential item
functioning; in other words, it was determined that only two items may have moderate levels of bias. The item
characteristics curves (ICC) showing the probability of correct responses from male students, determined to be
the reference group, with girls, determined to be the focus group, at all ability levels for the two items with
moderate levels of bias are shown in Figure 1.

varl3 var26é
10 1,0 -
—

0,9 0.9 s

w4 .._, -
0,8 0,8 /-
0,7 0,7 //

_-"""\-\.\_ B ,"-

=
3
|
|
T
-

Expected Value
o
Expected Value

5 /
!
] /
04 0,4 / /
. / /
0,3 0,3 4 s
I
02 0.2 e
0,1 0,1 —
'js'j 0,0 ——
00 25 50 75 100 125 150 175 20,0 225 25,0 00 25 50 75 10,0 125 150 17,5 20,0 225 25,0
total total
Focal Gioup — — — Reference Group| | Focal Group — — — Reference Group

Figure 1. ICC Related to Items 13 and 26 on the test

As seen in Figure 1, the correct answers for students accepted as having the lowest ability level and without
any correct answers in total and for students accepted as having the highest ability level with a total of 22
correct answers are shown on the horizontal axis and the probability of correct responses are shown on the
horizontal axis. When the item characteristic curves are investigated, it appears both items are not biased.
Additionally, as DIF must be at C level at least for one item to be biased, it was concluded that all 22 items on
the tool are not biased (Koyuncu, Aksu & Kelecioglu, 2018). Though item number 10 was determined not to
be biased, item characteristic curves were used to determine the probability of correct responses at all ability
levels related to the item, and results are shown in Figure 2.

When Figure 2 is investigated, the probability of correct responses to this item from female students with no
correct answers on the test was above 60%, while the probability of correct responses from male students
appeared to be above 90%. Additionally, these rates were determined as 100% for students with 10 or more
correct answers on the test. This result shows the item does not serve its purpose; in other words, it does not
discriminate between those who know and don’t know the topic. For this reason, the decision was made to
remove item number 10 with low item validity from the test. As a result of this process, the test statistics for
the final 21-item form of the perimeter measures achievement test are shown in Table 9.
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Figure 2. ICC related to Item 10 on the test
Table 9. Test Statistics
Features Value
Iltem number 21
Individual number 164
Minimum 1.00
Maximum 21.00
Mean 8.57
Median 8.00
Standard deviation 474
Quarter shift 7.00
Skewness 0.52
Kurtosis -0.79
Mean difficulty 0.41
Mean discrimination 0.40
KR- 20 0.81

When Table 9 is investigated, the lowest points that were obtained from the test were 1.00 and the highest
points were 21.00. The mean points were 8.57 and the standard deviation was 4.74, with skewness and kurtosis
determined as 0.52 and -0.79, respectively. Additionally, the mean difficulty value for items included on the
test was 0.41, and the mean discrimination index value was calculated as 0.40. The reliability coefficient for the
achievement test about perimeter measures comprising a total of 21 items was determined as 0.81.
Accordingly, when all results are assessed, the developed measurement tool was determined to be a valid and
reliable measurement tool.

DISCUSSION, CONCLUSION, AND RECOMMENDATIONS

In this study, an achievement test related to the topic of perimeter measures in primary school 4-grade
mathematics lessons were developed and the validity and reliability studies for the test were completed. The
teaching of the measurement topic has an important place in showing the use of mathematics in daily life and
in ensuring the development of many mathematical concepts and skills (Tan & Aksu, 2009). For this reason,
measurement is an important topic in primary school mathematic programs. Additionally, memorizing the

Journal of Innovative Research in Teacher Education, 2(2), September, 2021 89



Cumali Oksiiz & Galip Geng

perimeter calculation formula for geometric shapes like squares and rectangles makes it difficult for students
to conceptualize this topic. As a result, it is necessary to configure the perimeter measures topic in a concrete
way. This test may measure the efficacy of teaching methods by determining the success levels of students.
The mean difficulty of this achievement test was found to be 0.43. According to Karip (2008) and Ayvaci and
Durmus (2016), mean difficulty of an achievement test being about 0.50 is a desired situation. For this reason,
this test developed related to the perimeter measures topic appears to have moderate difficulty, close to being
difficult. The total discrimination of the test being 0.50 shows that items have good discrimination features.

Analyses of the test found the KR-20 value was 0.81 for reliability analysis. This reliability value is calculated by
removing each question item individually. When each item is removed, the final value is calculated according
to the variation in the reliability coefficient. According to Ozdamar (1999) and Tavsancil (2006), a test being
very reliable is linked to the reliability coefficient value being between 0.60 and 0.80. In this sense, the reliability
coefficient obtained for the test (KR-20=0.81) is above this interval and the measurement tool appears to have
adequate reliability.

In line with the results obtained in the research, it is possible to make a range of recommendations for studies
in the future. Applications may be made by increasing the number of individuals in the sample for validity and
reliability studies to achieve more realistic results for achievement tests. Thus, measurement of the audience
targeted by the achievement test results may reach more realistic levels. Additionally, more open-ended
questions may be asked with the aim of measuring more upper-level cognitive skills of students. Achievement
tests may also be developed about new areas due to the different learning and sub-learning fields on the
revised Primary School Mathematic Program.
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TURKCE SURUM
GiRiS

Egitim ogrencilere bilginin aktarldigi yalin bir stre¢ degildir. Clinkl egitim, dgrencilerin bilgileri hayat ile
iliskilendirerek icsellestirmelerini saglayacak etkinlikleri de icermelidir. Ancak bu etkinliklerin 6grenci
davranislarina etkisi ile ilgili gercekgi bilgilerin elde edilmesi de egitimin diger dnemli parcasidir. Egitim
surecinde, 6grencilerin her birinin, kazandinimak istenilen davranis degisikligini ne derece gerceklestirdigi,
istenilen beceri ve yetenege ne diizeyde ulasmis oldugu 6l¢cme ile belirlenmeye calisilir (Atilgan, Kan ve Dogan,
2006). Egitimde 6lgme hem egitimsel kararlar verilmesinde hem de 6grencilerin 6gretim strecindeki gelisimi
ve isleyisi hakkinda elde edilecek birtakim c¢ikarimlar amaglanarak yapilmaktadir. Yapilacak c¢ikarimin
uygunluguna gore dlgme amacinin belirlestiriimesi gerekmektedir (Fidan, 2013; Turgut ve Baykul, 2012). Bunun
icin de egitim ortamlarinda 6grencilerin basarilarinin 6lgtlimesi icin bilimsel bir caba ve metodoloji ile hazirlanan
gecerli ve glvenilir testler kullanilmasi gerekmektedir. Bu asamada en sik kullanilan testlerin ise basari testleri
oldugu bilinmektedir.

Egitimde basar testleri, dgrencilerin hangi seviyede oldugunun belirlenmesinde, konuya iliskin eksikliklerinin
gorilmesinde ve buna iliskin 6grenme-6gretme etkinliklerinin belirlenmesinde 6gretmen ve dgrenciye yol
gOsterici somut araglardir. Literattirde gelistirilen basari testlerinin dogru sonuglara ulasabilmesi icin, her 6lgme
aracinda olmasi gereken ¢ dnemli nitelige sahip olmasi gerekir. Bu nitelikler de gegerlik, guvenirlik ve
kullaniglilik olarak siralanmaktadir (Turgut ve Baykul, 2012). Bu nitelikler alanyazinda su sekilde aciklanmaktadir:
Buyukkidik'a (2020) gore guvenirlik arastirma sonuglarinin tekrar edilebilirligi ile iliskili gegerlik daha ¢ok
arastirma sonuglarinin dogrulugu ile iliskilendirilmektedir. Ellez (2014) ise gegerligi bir 6lgme aracinin
amaclanan 6zellige herhangi bir seyin karistirlmadan dogru sekilde lciilmesi olarak aciklamaktadir. Olcme
araclarinda bulunmasi gereken bir diger kavram ise guvenirliktir. Karasar'a (2012) gore guvenirlik, herhangi bir
seyin bagimsiz yapilan él¢limleri arasindaki kararlliktir. Bunun yani sira Baykul (2000) da gulvenirligi herhangi
bir nitelige ait ayni bireyler tizerinde yapilan dlcmelerin, benzer sartlarda ayni sonuclarin elde edilebilir olmasini
vurgulamaktadir. Olcme araclarindaki diger nitelik ise kullanishliktir. Ozcelik’e (2013) gére kullanighlik, bir 6lcme
aracinin uygulanmasindaki kolaylik olarak tanimlanmaktadir. Bu sebeple egitimde olcme araclari gecerli,
glvenilir ve kullanisli olmalidir. Bu durum 6l¢me araclarinin psikometrik kalitesinin yiksekligine isaret eder.

Pressley vd. (1997) gore Ulkemiz ve bircok tlkede ¢oktan secmeli sorulardan olusan testler, 6grencilerin zihinsel
seviyelerini ya da zihinsel kapasitelerini 6lgmek ve 6grencileri bir tst 6grenim kurumuna yerlestirmek amaci ile
kullanilmaktadir (akt. Akbulut ve Cepni, 2013). Coktan secmeli madde, 6grenciye bir sorunun hazirlanmis
celdiriciler ile verildigi soru turtudir. Puanlamanin objektif olmasi, dogru yanitin maddenin icinde yer almasi,
uygulanmasi ve puanlanmasinin kolay olmasi, kalabalik gruplara ve her 6gretim kademesine uygulanabilirligi
coktan se¢cmeli testleri daha fazla 6n plana ¢ikarmaktadir (Atilgan vd., 2006). Buyulk gruplarda siklikla kullanilan
coktan se¢meli sorular kiigiik gruplarda zaman zaman yeterli olmayabilir. Clinku kictk gruplardaki kazanimlarin
daha ayrintili belirlenebilmesi 6lgme sorularinin farkli formlarini gerekli kilmaktadir. Bu sebeple testlerde farkli
tlr soru tirlerinin olmasi 6nem arz etmektedir.

Konak (2013) testlerde Ust diizey diisinme becerileri icin sadece ¢coktan se¢meli soru tiriiniin kullaniimasinin
dlcmede yeterli olamayacadi gérisiini belirtmistir. in‘/nami ve Koizumi (2009) de hicbir soru tiriiniin tam
anlamiyla eksiksiz ve her durum icin uygun olmadigini belirtmislerdir (akt. Koyuncu, 2017). Bu bilgiler isiginda
testlerde sadece coktan se¢meli sorular yerine farkli soru maddeleri de kullaniimalidir. Bu durum testin daha
gecerli ve giivenirlik olmasina katki saglamaktadir. Ozellikle 8grencilerin seceneklerden haric, kavramlari nasil
anladigi hakkinda daha derin gézlemleme firsatina sahip olmaya olanak sagladigi acik uglu sorularin kullanimi
testlerde yer alabilir. Hong (1984), acik uclu sorularin, kisilerin bu soruyu cevaplarken 6zgur olduklarini ve
egitimcilerin de bu sorularla 6grencilerin bilgi kesikligi ve hatalarini gercek anlamda goézleyebildiklerini
belirtmistir (akt. Koyuncu, 2017). Bu neticede acik uclu sorular sayesinde 6grenciler istenen cevaplari kendileri
duslinecek, tasarlayacak, dizenleyecek ve yazacaktir (Koyuncu, 2017; Turgut ve Baykul, 2014). Bu sebeple her
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sinif diizeyindeki 6grenciler icin hazirlanacak basari testlerinde uzmanlar ya da 6gretmenler 6lcme araglarinda
gerekli olan gegerlilik, glivenirlik ve kullanislilik 6zelliklerine dikkat etmelidirler.

Dogru bir basar testinin gelistirilmesi, sistematik bir strectir. Clinkl gelistiriimek istenen testin ozelliklerinin
onceden belirlenmis olmasi s6z konusudur. Baska bir ifade ile 6zellikleri 6nceden belirlenmis bir testin
hazirlanmasi, birtakim sistematik islem basamaklarinin takip edilmesini gerekli kilar (Atilgan vd., 2006). Turgut
ve Baykul (2012) ile Atilgan vd. (2006), test gelistirmede bazi dnemli adimlarin izlenmesini dnermektedir. Buna
gore Oncelikle testin hangi amacla kullanilacaginin belirlenmesi gerekir. Ardindan bu testle hangi davranislarin
Olcllecegi de belirlenmelidir. Bunu takiben, test maddelerinin yazimi ve gozden gegirilmesi saglanmalidir.
Yazilan test maddelerinden deneme formlar olusturulmali ve deneme uygulamasi gergeklestirilmelidir.
Deneme uygulamasi yapildiktan sonra cevap kagitlar puanlanarak madde analizleri yapilmali ve test igin
maddelerin secim islemi tamamlanmalidir. Son olarak da nihai testin olusturulmasi ve istatistiklerinin
kestirilmesi gerceklestirilmelidir. Basari testinin 0Ozelliklerinin 6nceden belirlenebilmesi de uygulanmasi
planlanan grubun o6zelliklerinin iyi bilinmesini gerektirir. Grubun biytkligu, yas arahdi, bilgi seviyesi gibi
oOzellikleri dikkate alinmadan bu sistematik basamaklarin takibi mimkdn degildir. Bu bilgiler 1s1ginda gruptaki
ogrencilerin sahip olmasi beklenen kazanimlar daha gercekgi diizeyde belirlenebilir.

Basari testleri ile dl¢lilmeye calisilan 6zellikler, egitim-6gretim slirecinde kazaniimasi hedeflenen bilgi, beceri
ve tutumlar olmalidir. Egitimde hedefler, 6gretimi yonlendirmenin yaninda yapilacak dlgmelere de kapsanacak
konular ve 6nem verilecek noktalar hakkinda rehberlik etme islevine sahiptir (Demirel, 2010; Fidan, 2013).
Ogretim programlarinda her sinif diizeyi icin 6grencilerin edinmeleri hedeflenen kazanimlar belirlenmistir ve
bu kazanimlara gére basari testleri gelistirilebilir. Ozellikle uluslararasi diizeyde uygulanan basari testlerinde
ulkemizin ortalamanin altinda kaldigi gérilmektedir. Ozellikle son zamanlarda yapilan TIMMS 2015 sinav
sonuclari Tablo 1'de gésterilmistir (Yildinim, Ozgiirliik, Parlak, Génen ve Polat, 2016).

Tablo 1. TIMMS 2015 2015 4.Sinif Matematik Ogrenme Alanlari Degerlendirmesi

TIMMS 2015 Sinavindaki 4.Sinif Matematik Ogrenme Alanlari Ortalama Basari Puani
Sayilar 489
Veri Gosterimi 476
Geometrik sekiller ve olciler 475

Uluslararasi TIMMS sinavina 2015 yilinda 49 tlke katilmis ve Tirkiye 4.sinif diizeyinde 483 puanla 36. olmustur.
TIMMS 2015 verilerine gore 6grenme alanlari kapsaminda en dusik puani 475 puanla Geometrik Sekiller ve
Olgiler alaninda alinmigtir (Yildinm vd., 2016). Bu durum géz éniine alindiginda ilkokul 4.sinif diizeyinde
“Geometrik Sekiller ve Olcme” 6grenme alaninin kazanimlarinin énemli oldugu éne cikmaktadir.

Geometrik sekiller ve cisimler geometrinin konusunu olusturmaktadir. ilkokul matematik programinda
cocuklarin 6zellikle sekil ve cisimlerle ilgili 6zellikler, genellemeler, siniflandirma ve ¢izim bilgisi kazanmalari ve
bunlarin uygulanabilir diizeye gelmesi de ¢ok dnemlidir (Altun, 2018). Bu durumda cocuklarin geometrik
sekillerle ilgili dlct kullanmayi 6grenmeleri de gerekmektedir. ilkokul matematik programi incelendiginde
‘dlgme’ alanina ait kavram ve beceriler, dgrencilerin ginlik hayatta siklikla karsilasacagi ya da ihtiyag duyacag
temel bilgi ve becerileri icermektedir (Tan-Sisman ve Aksu, 2009). Geometride 6lgmeden bahsedildiginde ¢evre
uzunlugu, alan ve hacim gelmektedir (Dagli ve Peker, 2012). Cevre 6lgme konusunda ¢evre hesaplamaya neden
ihtiya¢ duyuldugu, 6lcme calismalari ile ¢evre hesaplama, ¢cevre formillerini kullanarak ¢evre 6lgme ve sekillerin,
kavramlarin bagintilarinin uygulamalarinin yapilmasi ile cevre 6lgme konusu 6gretilmelidir (Altun, 2018). Bu
ylzden ¢evre dlgme konusunun daha iyi yapilandirilabilmesi icin 8gretmenin sadece formule dayal bir konu
olarak ele almamasi, &grencilerin iclerinde anlamlandiriimasi gereken &zellikli bir konudur.  Yapilan
arastirmalarda 6zellikle cevre, alan, hacim gibi kavramlarin anlamlarini bilmeden, formdillerinin ezberletildigi,
bu sekilde sonuca ulasiimaya calisildidi ve cevre, alan, hacim ile ilgili sorularda 6grencilerin hata ve kavram
yanilgilarina sahip olduklari ortaya ¢ikmistir (Dagh ve Peker, 2011; Emekli, 2011; Gough, 2008; Moreira ve
Contente, 1997; Tan-Simsek ve Aksu, 2009). Dolayisiyla 6grencilerin zihinlerinde bazi kavramlara iliskin yeterli
diizeyde bilgiler ile canlandirmalar yapmalarinin saglanmasi gerekmektedir. Bu durumda gelistirilen test,
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ogrencilerin basari diizeyleri tespit etmek ve uygulanan ydntemlerin basariya etkisinin ne derecede oldugunu
belirlemek igin gereklidir. Ulusal ve uluslararasi alan yazinda basar testi gelistirme konularini ayri ayri temele
alan calismalar olmasina ragmen, (Akgul, 2011; Fidan, 2013; Kurt, 2015; Tutak ve Birgin, 2008) sadece cevre
olcme konusunu inceleyen herhangi bir arastirmaya rastlanmamistir. Sadece Gurkan (2019) calismasinda
uzunluk ve cevre 6lcme konulari icin 18 maddeden olusan ve KR-20 test dl¢im glivenirlik katsayisi 0.87 olan
bir basar testi gelistirmistir. Bu testte yer alan 6 soru cevre 6l¢me ile ilgilidir. Fakat arastirmamizda gelistirilen
test 4.sinif cevre 6lgme konusundaki tiim kazanimlar kapsamakta ve daha fazla soru icererek sadece cevre
olcme konusu ile ilgilidir.

ilkokul Matematik dersi icinde yenilenen 2018 matematik gretim programinda égrencilerin dlcme alt 6grenme
alani, cevre 6lgme ile ilgili kazanimlari 3. ve 4. siniftadir. Dordlncl sinifta bu konu alanina iliskin 3 kazanim
bulunmaktadir (MEB, 2018). Cevre dlgme konusu 4.sinifta “Olcme” konusunda sonra yer almakta; dzellikle kare
ve dikdortgenin gevre uzunluklarini hesaplama, bu sekiller arasinda kenar uzunluklari ve cevreleri arasindaki
iliski ve cevre olgme ile ilgili problem ¢6zme becerilerinden olusmaktadir. Bu sebeple literatlr taramasi
yapildiginda tlkemizde dérdiinci sinif matematik dersi ile ilgili test gelistirme calismalarinin ézellikle “Olcme”
alani ile ilgili calismalarin cok fazla olmadigi gorilmektedir. Yapilan bu ¢alisma ile ilgili alandaki boslugun
giderilmesine katki sunacagi umulmaktadir. Bu calismada, 2018 matematik programi kapsaminda 4. siniflar icin
geometrik cisimlerin cevresini 6lcme konusunda basari testinin gelistirilme silreci detayli olarak anlatiimistir.
Belirlenen bu amagla birlikte arastirma sorulari su sekildedir:

e 4. sinif 6grencilerinin “Cevre Olcme” konusundaki basarilarini belirlemek icin hazirlanan test gecerli midir?
e 4. sinif 6grencilerinin “Cevre Olcme” konusundaki basarilarini belirlemek icin hazirlanan test givenilir midir?

YONTEM

Calismanun Deseni

Arastirma, égrencilerin 4.sinif Cevre Olcme ile ilgili basarlarini belirlemek icin hazirlanan bir basar testi
gelistirme calismasi oldugu igin betimsel bir arastirmadir. Bu ydntemde, arastirmaya dahil olan konular, kisiler,
nesneler ya da olaylar oldugu gibi, ge¢misteki ya da hali hazirdaki kendi kosullari icinde var oldugu gibi
tanimlanir ve tasvir edilir (Karasar, 2012). Arastirmada 4.sinif 6grencilerinin basarilarini 6lgebilmek igin
ogrencilerin var olan durumlari ele alindigi icin betimsel olarak ¢alisma ortaya konmustur. Arastirmada 4. sinif
ogrencilerinin cevre dlcme konusundaki basarilarini 6lcmek amaciyla gecerli ve glvenilir bir 6lgme araci
gelistiriimesi amaglandigindan test gelistirme slreci adimlari takip edilmistir.

Katiimcular

Bu calismanin katihmcilarini 2017-2018 egitim-6gretim yilinda ilkokul 4.sinif “cevre &lgme” konusunu
tamamlamis Balikesir ili Altieylll ilgesine bagli 5. sinifta okuyan 164 6grenci olusturmaktadir. Basari testi 4.sinif
icin belirlenmis fakat uygulamanin yapildigi dénemde 4.siniflar konuyu gérmedigi icin ve sorulari bog birakma
ihtimalleri oldugu icin konuyu hali hazirda gérmis olan 5.sinif 6grencileri olusturmaktadir. Bu 6grenciler
birbirinden bagimsiz oldugu icin, 6grencilerden birinin 6rneklem icin secilmesi digerinin secilmesine bagh
olmamaktadir. Bu ylizden 6grenciler basit seckisiz drnekleme yontemi ile belirlenmistir. Bu 6grencilerden 86'si
kiz 6grenci, 78'i erkek 6grencidir.

Veri Toplama Aracinin Gelistirilme Siireci

ilk adimda testin amaci, Matematik programina bagh olarak (2018) ilkokul 4. sinif matematik dersi “Olcme”
dgrenme alanindaki “Cevre Olcme” konusuna yénelik bir basari testi gelistirmektir. Testin gelistiriimesi
asamasinda ilkokul 4. Sinif Matematik Programi'nda (2018) “Cevre Olcme” konusu ile ilgili kazanimlar
listelenmistir. Bu kazanimlar dogrultusunda Bloom taksonomisine goére Tablo 2'de bir belirtke tablosu
olusturulmustur. Daha sonra arastirmacilar tarafindan belirtke tablosuna goére deneme maddeleri yaziimistir.
Deneme maddeleri uzmanlara (Tiirkce, Matematik ve Olcme Degerlendirme uzmani) génderilerek gecerlilik
konusunda donditler alinmistir ve uzmanlardan gelen doénitlere gore test formu tekrar diizenlenmistir. Daha
sonraki asamada, test formu hazirlanmis; test bu konuyu gérmis olan 5. Siniftan 9 6grenciye birebir
uygulanmistir. Bu uygulama sonrasinda anlasilamamis ve hatali, eksik olan sorular tekrar gbzden gecirilmistir.

Journal of Innovative Research in Teacher Education, 2(2), September, 2021 93



Cumali Oksiiz & Galip Geng

Bu asamadan sonra test 164 6grenciye uygulanmistir. En son olarak da madde analizi yapilarak teste son hali
verilmistir.

Arastirmada 2018 yilinda yenilenen ilkokul 4. sinif matematik programina gére “Cevre Olcme” konusuna yonelik
kazanimlar belirlenmistir. Bu kazanimlarin programdaki igcerigine gore ve Bloom taksonomisindeki diizeylerine
gore, arastirmacilar tarafindan asagidaki gibi bir belirtke tablosu olusturulmustur. Cevre 6lgme konusundaki
kazanimlarin Bloom taksonomisindeki bilissel alanin hangi basamaginda yer aldigi Tablo 2'de gosterilmistir.

Tablo 2. Basari Testi Belirtke Tablosu

Ogrenme Alami Biligsel Alan (Bloom)

(Cevre)
o
S S £
5 § s 3 8 3 s
Kazanumlar o] S S g 13 s Y Yiizde
= & = & 3 @8
¥ ) [Y)
'
Q
1Kare ve
dikdortgenin cevre 3 3 5 5 3
uzunluklari ile kenar (4. 8. ve 1 (11, 12. (5. ve (24. ve (19, 21. 14 %518
uzunluklari 9.50r) (2. soru) ve 16:50r0) 27.sor0) Ve
arasindaki iligkiyi ’ 13.soru) ’ ’ 23.soru)
aciklar.
2.Ayni cevre >
uzunluguna sahip ! (25. ve 27. 3 %111
farkli geometrik (7. soru)
. soru)
sekiller olusturur.
3.Sekillerin cevre 4 4
uzunluklarini o 1 1 (6.,10.,14. (17, 18, 20. 10 %37,1
hesaplamayla ilgili (3.soru) (1.soru) ve
. ve 26. soru)
problemleri ¢cozer. 15.soru)
Toplam 4 2 8 8 2 3 27 %100
Ylzde %14,8 %7,4 %29,6 %29,6 %7,4 %11,2 %100

Kazanimlara uygun olarak toplam 27 soruluk madde havuzu olusturulmustur. Bu sorulardan 20 madde
arastirmacilar tarafindan gelistiriimis, 7 madde ise Tablo 3'te verilen calismalardaki basar testlerindeki

maddelerden tiretilmistir.

Tablo 3. Test Sorulari, Kazanimlari ve Taranan Kaynaklar

Kazanimlar Soru No Faydalanilan kaynaklar
Kare ve dikddrtgenin gevre uzunluklari ile 4,5,9 12,13, 14,18, 19, 20, 21, 22, 24,
kenar uzunluklar arasindaki iliskiyi aciklar. 25,26 inan (2016)
Ayni ¢evre uzunluguna sahip farkl 36 27 Kicukaydin, (2017)

Karadag, Balci, Abdik ve
Demiralp, (2017)

geometrik sekiller olusturur.
Sekillerin cevre uzunluklarini

- o 1,2,7,8,10, 11,15, 16, 17, 23
hesaplamayla ilgili problemleri ¢ozer.

Arastirmacilar ve yukarida belirtilen calismalardan yararlanilarak diizenlenen test maddeleri, denemelik madde
yaziminda Ogrencilerin karar verme, Ust diizey becerileri gelisimlerinin gorilebilmesi, matematiksel ifade
glclerinin ortaya konulabilmesi amaciyla coktan se¢meli sorulara ek olarak, acik uglu ve alistirma tarzi sorulara
da yer verilmistir. Turgut ve Baykul'a (2014) gore acik uclu sorularla 6grenciden istenen cevaplari kendisinin
dislinmesi, tasarlamasi, dizenlemesi ve yazmasi istenmektedir. Bu testte de bu yapr gdz oniinde
bulundurulmustur.
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Verilerin Analizi

Denemelik test maddeleri yazildiktan sonra bircok yénden gdzden gegirilerek maddelerin eksik yonleri ve
eksiklikleri dizeltilmelidir (Atilgan vd. 2006). Arastirmada kullanilacak basari testinin denemelik madde
kontrolii Matematik alan uzmani, Tirkce alan uzmani ve Olcme Degerlendirme uzmanlarina génderilmis ve
onlarin gorusleri dogrultusunda gecerlilik, bilimsel dogruluk, dilbilgisi ve teknik agidan uygunluk kriterleri tekrar
gOzden gecirilmistir. Gerekli dizenlemeler ve dizeltmeler yapildiktan sonra, hazirlanan maddelerin zorluk
(glglik) derecesine ve kazanim hiyerarsisine gore test formunda %20 zor, %60 orta ve %20 zor olacak sekilde
dagihm vyapilmistir. Teste Ogrencilerin zihinsel seviyelerine uygun yonergeler eklenmistir.  Ardindan
arastirmacilar tarafindan ilkokul 4.sinif 6grencilerinin gelisim seviyesine gore testin punto buyikligi 14 punto
olarak belirlenmistir. Testin uygulanmasi asamasinda oncelikli olarak testin tamamlanmasi icin 6grencilere
verilecek stre 40 dakika olarak belirlenmistir. Daha sonra bu test 6n deneme uygulamasi olarak 5. siniftan dokuz
dgrenciye birebir uygulanarak anlasilmayan ve hatali olan sorular tekrar degerlendirilmistir. Ogrencilerin
sorulari cozerken maddelere yonelik distinceleri sesli distinme teknigi ile alinmis, jest ve mimiklerine bakilarak
maddelere verdikleri tepkiler izlenmis ve bu baglamda c¢ozimlemeler yapilarak maddelerin son hali
olusturulmustur. Birebir uygulamadan sonra Balikesir ili Altieylll ilcesindeki 5. sinifta okuyan 164 6grenci
belirlenmistir. Bu 6grencilere 24 coktan se¢meli test sorusu ve 3 acik uclu olmak Uzere toplam 27 sorudan
olusan basari testi, verilen slre ¢ercevesinde uygulanmistir.

Basari testinin gecerlik ve guvenirlik calismasi kapsaminda Klasik Test Kuramina dayali veri analizi i¢in Test
Analiz Programi (Test Analysis Program-TAP) kullaniimistir. Ogrencilerin her soruya hangi cevabi verdigi TAP
test analiz programina girilmis ve bdylece her maddenin secenek analizi de yapilmistir. Toplam 24 coktan
se¢meli sorunun secenekleri dort segenek olarak incelenmis, agik uclu sorularin secenekleri verilen cevaplarin
yigilmalarina gdére TAP programinda analiz edilmek dogru-yanlis (1-0) olacak sekilde iki secenekli hale
getirilmistir. Bu baglamda, agik uglu sorularda 6grencilerin hatali cevaplarindaki sonug dederleri ele alinarak bu
degerler secenek olarak sisteme girilmis ve analize tabii tutulmustur.

Ornegin; “Cevre uzunlugu 20 cm olan bir dikdértgenin cevre uzunluguna esit bir sekli asagidaki noktali kagida
ciziniz"” Sorusu igin cevresi 20 cm olarak gizilen kare ve dikdortgenler icin A dogru secenek olarak girilmis, cevre
uzunlugu 14 cm olarak cizilen sekiller icin B secenegi, ¢evre uzunlugu 22 olarak cizilen sekiller icin C secenegi
ve cevre uzunlugu 18 olarak cizilen sekiller icin D secenegi programa girilmistir. Acik uclu bu tir sorularin
cevaplardaki yigilmalarina goére olusturulan secenekler bu test icin analizde ayrica belirtilmistir. Farkli
uygulamalarda farkli test segeneklerinin olusabilecedi durumlar icin arastirmacilarin dikkatli olmalar
gerekmektedir. Ayrica 6grencilerin bos biraktigi sorular TAP programinda “. (nokta)” girilerek doldurulmustur.
Testin sonugclarinin degerlendirilmesinde yanlis cevaplar dogru sayisini etkilememektedir. Buna gére her dogru
cevaba “1” puan ve her yanlis cevaba “0" puan verilmistir. Olusturulan testten alinabilecek en yiiksek puan “27"
ve en dusuk puan "0” olarak belirlenmistir. Calisma kapsaminda kullanilan 6lgme aracinin guivenirlik ve gecerlik
analizleri Madde Tepki Kuramina dayali olarak jMetrik 4.1.1 programi ile gerceklestirilmistir. Programdan elde
edilen sonuglarin degerlendiriimesinde Linacre (2002) tarafindan yapilan agirlandirimamis ve standardize
edilmis uyum istatistikleri icin kullanilacak olan élcttler igin kabul edilebilir araliklar Tablo 4'te gdsterilmistir.

Tablo 4. Uyum istatistiklerinin Kabul Edilebilir Araliklari
Olciit Aralik Yorum
> .20 Olcmeye konu ézelligi saptirmaktadir ve dlcmenin kalitesini diisirir.
1.5-20 Olcme islemi icin verimsiz ama cok da kétiimser degil.

\L/JVICIASS ve 05-15 (::)Igme i¢in gayet uygun.
< 50 Olgme islemi icin daha az verimli ancak cok kotu degil. Yiksek diizeyde givenirlik ve ayirt
edicilik degeri Uretebilir.
>3 Veriler model ile uyum gdstermiyor. Daha blyik 6rneklem ile calisilabilir.
StdWMSve 20-29 Veriler belirgin 6lgtide tahmin edilemez.
Std.UMS -1.9-19  Veriler makul diizeyde tahmin edilebilirlige sahiptir.
<-20 Veriler oldukca tahmin edilebilir. Belki diger boyutlar yanit ériintilerini sinirlandirabilir.
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Tablo 4 incelendiginde WMS ve UMS degerleri igin en ideal araligin 0,50 ile 1,50 arasinda oldugu belirlenmistir.
Benzer sekilde Standardize edilmis WMS ve UMS degerleri icin en ideal araligin -1,90 ile 1,90 arasinda oldugu
soylenebilir. WMS ve Std. WMS isimli sttunlar sirasiyla agirlhklandiriimis ve standardize edilmis kareli ortalama
uyumsuzluk istatistiklerini gostermektedir. Bunlari takiben UMS ve Std.UMS isimli stunlar agirliklandiriimamis
ve standardize edilmis kareli ortalama olctt disi olma istatistiklerini gostermektedir (Glzeller, Eser ve Aksu,
2018).

BULGULAR

Calismanin bu asamasinda TAP programinda yapilan madde glcligli ve madde ayirdedicilik indeksi ve
glvenirlik sonuclar agiklanmistir. Basari testinin TAP programindaki madde analizleri Tablo 5'te gdsterilmistir.

Tablo 5. Madde Giigliik indeksi ve Madde Ayirt Edicilik indeksi
Cevaplarin Seceneklere Gore

R Madc!ellz\ylrt Maddelerin Dagilim KR-20
Sorular Madde Giicliigii edicilik . .
indeksi Zorlugu (Dogru Cevaplayanlar)
A B C D

1 0.21 0.24 Gok zor 28* 63 30 42
2 0.65 0.39 Kolay 10 18 25 106*
3 0.39 0.19 Orta 39 64* 8 24
4 0.96 0.07 Cok kolay 1 3 158* 1
5 0.11 -0.06 Cok zor 97 15 16 18*
6 0.29 0.38 Zor 48* 23 5 51
7 0.46 0.80 Orta 11 75* 38 34
8 0.61 0.59 Orta 11 17 100* 16
9 0.34 0.55 Zor 11 55* 56 8
10 0.89 0.23 Cok kolay 4 10 146* 1
11 0.77 0.45 Kolay 6 126* 6 17
12 0.50 0.77 Orta 17 82* 11 40
13 0.40 0.82 Orta 7 65* 13 71
14 0.52 0.70 Orta 17 8 85* 37 0.81
15 0.60 0.49 Orta 13 98* 1 23
16 0.50 0.62 Orta 9 82* 8 43
17 0.22 0.36 Zor 1 80 10 36*
18 0.23 0.23 Zor 9 37* 28 23
19 0.36 0.61 Orta 34 20 17 59*
20 0.33 0.14 Zor 22 39 5 54*
21 0.41 0.57 Orta 27 17 13 68*
22 0.23 0.09 Zor 20 28 25 38*
23 0.21 0.49 Zor 13 35* 23 72
24 0.33 0.48 Zor 25 58 6 54*
25 0.30 0.36 Zor 18 48 13 49*
26 0.34 0.56 Zor 56* 1 20 18
27 0.37 0.66 Orta 61* 19 32 15

*: Dogru yaniti gostermektedir.

Tablo 5'te yer alan madde analizleri degerlendirildiginde; Blyikoztirk vd. (2014), maddenin ¢ok iyi madde
olmasinin madde ayirt edicilik indeks degerinin 0.40 olmasi; maddenin iyi madde olmasinin ve herhangi bir
dizeltme yapmadan 6l¢ekte tutulabilmesi i¢in 0.30 ile 0,39 arasinda olmasi gerektigini belirtmektedir. Bunun
yani sira maddenin duzeltilerek gelistirilmesi icin ayirt edicilik indeks degeri 0.20 ile 0.29 arasinda olmasi
gerektigi belirtilmistir. Ayni zamanda maddenin testten cikarilmasi veya butiinlyle gdzden gegirilmesi icin
madde ayirt edicilik indeks degeri 0.20'den kiiglik olmalidir.
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Buna gore TAP test analiz programinda yapilan madde analizlerinde 22-5-3-20 ve 4. sorunun ayirt edicilik
indeks degeri 0,20'den disiik olmasi nedeniyle testten cikarilmis ve madde ayirt edicilik indeks degeri 0,20-
0.29 arasi olan 1. ve 22. maddeler diizeltilerek testte tutulmustur. Bu givenirlik degerinin bulunmasinda her bir
soru maddesi sirayla; tek tek cikarilarak glivenirlik katsayisinin degisimine gore son deger hesaplanmistir. Testin
yapilan guvenirlik analizi sonucunda KR-20 degeri 0,84 olarak bulunmustur. Givenirlik katsayisinin 0.70 ve
Uzerinde bir deger olmasi glivenirlik hesaplamasi igin yeterli olarak kabul gérmektedir (Buytikoztirk vd., 2014).
Bu anlamda testten elde edilen giivenirlik katsayisinin bu aralikta olmasi 6lgme aracinin glvenirligi icin yeterli
gOrilmdstir.

Basari testi ile ilgili gerekli diizenlemeler yapildiktan sonra basari testinde 6grencilerin toplam puanlari,
yaptiklari dogru sayisi kadar olup; basari testinin sonuclari her yanls cevap icin "0" puan ve her dogru cevap
icin “1" puan verilerek degerlendirilmektedir. Basari testinin son hali lic kazanima goére ve her kazanimda sorular
kolaydan zora dogru siralanarak Tablo 6'da madde analiz degerleri ile birlikte gosterilmistir.

Tablo 6. Cevre Olcme Basari Testi'nin Madde Giicliik indeksi ve Madde Ayirdedicilik indeksi
Cevaplarin seceneklere gére dagilim

s Madde ayirt . KR-20
Sorular Madde giicliigii edicilik indeksi (dogru cevaplayanlar)
A B C D
1 0,89 0.23 4 10 146* 1
2 0,77 0,46 6 126* 6 17
3 0,50 0,61 9 82* 8 43
4 0,50 0,82 17 82* 1 40
5 0,40 083 7 65* 13 71
6 0,52 0,72 17 8 85* 37
7 0,36 0,52 34 20 17 59*
8 033 0,46 25 58 6 54*
9 0,34 0,52 11 55* 56 8
10 0,22 0,34 11 80 10 36*
1 0,23 023 9 37* 28 23
12 0,50 0,82 17 82* 1 40 0837
13 0,60 0,53 13 98* 11 23 '
14 0,34 0,56 56* 11 20 18
15 0,46 0,81 11 75* 38 34
16 0,61 0,64 11 17 100* 16
17 0,41 0,51 27 17 13 68*
18 0,29 0,32 48* 23 5 51
19 0,21 0,52 13 35* 23 72
20 0,30 0,37 18 48 13 49*
21 0,34 0,56 56* 11 20 18
22 0,21 0,24 28* 63 30 42

Tablo 6'ya gore cevre dl¢cme ile ilgili ilk kazanima ait 10 soru, ikinci kazanima ait 3 soru ve li¢lincl kazanima ait
9 soru testin son halinde yer almaktadir. Testin son halinde 6grenciler icin test yonergesi agik ve net bir bigcimde
ifade edilmis; sinav uygulama siiresi de 35 dakika olarak belirlenmistir. Coktan se¢meli sorularin cevaplarinda
belirli bir sifre niteligi (A-B-C-A-B-C gibi) tasimamasi adina secenekler tekrar gdzden gecirilerek test formu
olusturulmustur. Bu islemin ardindan Madde Tepki Kuramina (MTK) dayali Rasch modeli ile analizler
gergeklestirilmistir. Testte yer alan 22 madde icin maddelere iliskin giclik ve ayirt edicilik degerleri ile uyum
indeksleri degerleri Tablo 7'de gosterilmistir.
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Tablo 7. Olcekteki Maddelere iliskin Rasch Analizi Sonuclari

Madde No Giclik Std. Hata WMS Std. WMS UMS Std. UMS
1 1,74 0,23 1,20 1,43 1,52 1,64
2 -1,15 0,19 1,16 1,93 1,77 3,84
6 0,83 0,20 1,17 1,68 1,27 1,49
7 -0,13 0,18 0,77 -3,13 0,68 -2,98
8 -0,95 0,18 0,92 -1,12 0,80 -1,40
9 0,60 0,19 0,99 -0,02 1,33 1,99
10 -3,90 037 0,96 -0,03 0,57 -047
11 -1,90 0,20 0,90 -0,99 0,82 -0,69
12 -0,36 0,18 0,76 -3,30 0,67 -3,05
13 0,21 0,19 0,77 -2,85 0,68 -2,77
14 -0,46 0,18 0,89 -1,52 0,87 -1,02
15 -0,88 0,18 1,04 0,52 1,04 0,31
16 -0,36 0,18 0,92 -1,07 0,94 -0,48
17 1,29 0,21 1,07 0,63 1,53 2,11
18 1,29 0,21 1,18 1,47 1,28 1,22
19 042 0,19 1,07 0,74 1,05 0,36
21 0,10 0,18 1,07 0,87 1,07 0,58
23 1,34 0,22 0,90 -0,80 0,78 -0,94
24 0,64 0,19 1,13 1,34 1,24 1,49
25 0,75 0,20 1,23 2,17 1,38 2,11
26 0,56 0,19 0,99 -0,11 0,96 -0,18
27 0,31 0,19 0,90 -1,17 0,79 -1,63

Tablo 7'de gosterilen Unweighted Mean Square (UMS) ve Weighted Mean Square (WMS) fit statistics
maddelere iliskin uyum istatistikleridir. Bu degerlerden WMS infit 6lgitl, UMS ise outfit olciti olarak kabul
edilmektedir. Tablo 5 incelendiginde 22 maddeden olusan dl¢egin WMS ve UMS degerlerine gore yapilacak
olcme islemi igin gayet uygun olduklari gériilmektedir. Her ne kadar 2 numarali madden UMS degerleri kritik
olarak kabul edilen 1,50'nin lizerinde olsa da 1,50-2,00 araliginin kabul edilebilir olarak belirtiimesi sebebiyle
maddelerin uyum istatistiklerinin oldukga iyi oldugu sonucuna ulasiimistir. Standardize edilmis WMS ve UMS
degerlerine gore maddelerinin -2,00 ile 2,00 araliginda olmasi sebebiyle model veri uyumunu saglandigi
belirlenmistir. Ancak madde guglik degerleri incelendiginde 10 numarali maddenin kabul edilebilir sinirlar
olarak belirtilen -3,00 ve +3,00 araliginin disinda bir guigliik degerine sahip oldugu gorilmektedir. Bu maddenin
bir sonraki asamada elde edilen analiz sonuclarina gére testte yer alip almayacagina karar verilecektir. Olcekte
yer alan maddelerin cinsiyet degiskenine goére yanl olup olmadigini belirlemek amaciyla Degisen Madde
Fonksiyonu (DMF) yardimiyla analizler gergeklestirilmistir. Mantel-Haenszel yontemiyle ortak olabilirlik oranlari
(common odds ratio) deg@erleri esas alinarak elde edilen sonuclar Tablo 8'de g&sterilmistir.

Tablo 8. DMF Analizi Sonuclari

Madde No Kikare p-degeri N Etki biiyiikliigii Sinif
1 0,79 0,38 135,00 0,67 A
2 1,09 030 141,00 0,67 A
6 0,83 0,36 137,00 0,71 A
7 0,37 0,54 58,00 0,51 A
8 0,16 0,69 119,00 1,24 A
9 0,82 0,37 154,00 1,46 A
10 0,56 045 96,00 0,70 A
11 1,55 0,21 131,00 0,63 A
12 0,00 0,98 151,00 0,99 A
13 0,15 0,70 69,00 1,32 A
14 0,09 0,76 119,00 0,88 A
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15 0,51 047 116,00 0,74 A
16 4,77 0,03 113,00 2,67 B-
17 0,15 0,70 131,00 1,15 A
18 0,22 0,64 137,00 1,20 A
19 0,18 0,67 139,00 1,19 A
21 0,00 0,97 113,00 1,02 A
23 1,24 0,27 129,00 1,64 A
24 1,52 0,22 133,00 1,73 A
25 0,70 0,40 152,00 1,32 A
26 1,61 0,20 139,00 1,68 A
27 2,50 0,11 132,00 1,97 A

Tablo 8 incelendiginde sadece 13 ve 26 numarali maddelerin orta dizeyde (B+/B-) degisen madde
fonksiyonuna sahip oldugu baska bir ifadeyle sadece iki maddede orta diizeyde yanli olabilecegi belirlenmistir.
Orta diizeyde yanli oldugu belirlenen iki maddenin tiim yetenek diizeylerinde odak grup olarak belirlenen kizlar
ile referans grup olarak belirlenen erkek 6grenciler tarafindan dogru yanitlanma olasiliklarini gésteren Madde

Karakteristik Egrileri (MKE) Sekil 1'de gdsterilmistir.
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Sekil 1. Testte Yer Alan 13 ve 26 numarali Maddelere iliskin MKE

Sekil 1'de goruldugu tzere en duslk yetenek dizeyi olarak kabul edilen ve toplamda hi¢ dogrusu olmayan
ogrenciler ile en yiksek yetenek diizeyi olarak kabul edilen ve toplamda 22 dogrusu olan 6grencilere iligkin
dogru sayilarin yatay eksende ve dogru yanitlanma olasiliklarinin dikey eksende gosterildigi madde
karakteristik egrileri incelendiginde her iki maddenin de yanl olmadigi gériilmektedir. Bunun yaninda bir
maddenin yanl olarak belirtilebilmesi icin en az C diizeyinde DMF g0Ostermesi gerektiginden oOlcekte yer alan
22 maddenin tamami icin yanli olmadigi sonucuna ulasiimistir (Koyuncu, Aksu ve Kelecioglu, 2018). Her ne
kadar 10 numarali maddenin yanli olmadigi belirlense de ilgili maddenin tim yetenek diizeylerinde dogru
cevaplanma olasiligini belirlemek amaciyla madde karakteristik egrisi elde edilmis ve sonugclar Sekil 2'de
gOsterilmistir.

Sekil 2 incelendiginde ilgili maddenin testte hi¢ dogrusu olmayan kiz 8grenciler tarafindan dogru yanitlanma
olasiligi %60'In zerinde iken erkek 6grenciler tarafindan dogru yanitlanma olasihigi %90'in lizerinde oldugu
gorilmektedir. Bunun yaninda testte toplam 10 ve daha fazla dogrusu olan égrenciler icin bu oran %100 olarak
belirlenmistir. Elde edilen bu sonu¢ maddenin amaca hizmet etmedigini baska bir ifadeyle bilenle bilmeyeni
ayirt etmedigini gostermektedir. Bu nedenle madde gecerligi disik olan 10 numarali maddenin de testten
cikarilmasina karar verilmistir. Bu islemler sonucunda Cevre 6lcme basari testinin 21 maddelik son haline iliskin
test istatistikleri Tablo 9'da gdsterilmistir.
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Expected Value
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Sekil 2. Testte Yer Alan 10 numarali Maddelere iligkin MKE

Tablo 9. Test istatistikleri

Ozellikler Deger
Madde Sayisi 21
Birey sayisi 164
Minimum 1,00
Maksimum 21,00
Ortalama 8,57
Medyan 8,00
Standart sapma 474
Ceyrek kayma 7,00
Carpiklik 0,52
Basiklik -0,79
Ortalama guiglik 0,41
Ortalama ayirt edicilik 0,40
KR- 20 0,81

Tablo 9 incelendiginde testten elde edilecek en disik puanin 1,00 ve en yiksek puanin 21,00 oldugu
belirlenmistir. Testten elde edilen puanlarin ortalamasi 8,57 ve standart sapmasi 4,74 iken carpiklik ve basiklik
katsayilari sirastyla 0,52 ve -0,79 olarak belirlenmistir. Bunlarin yaninda testte yer alan maddelere iliskin ortalama
glclik degeri 0,41 ve ortalama ayirt edicilik degeri 0,40 olarak hesaplanmistir. Toplam 21 maddeden olusan
cevre d6lgme konusu basari testinin giivenirlik katsayisi 0,81 oldugu belirlenmistir. Buna gdre sonuclar bir bitin
olarak degerlendirildiginde gelistirilen 6lcme aracinin gegerli ve glvenilir bir 6lgme araci oldugu belirlenmistir.

SONUC, TARTISMA VE ONERILER

Bu calismada ilkokul 4. sinif matematik dersi cevre 6lgme konusu ile ilgili basar testi gelistiriimis ve testin
gecerlilik ve givenirlik calismalari aciklanmistir. Olgme konusunun dgretimi dgrencilere hem matematigin
glnlik hayatta kullanimini gostermede, hem de bircok matematiksel kavram ve becerinin gelistiriimesini
saglamada dnemli bir yer tutmaktadir (Tan vd., 2009). Bu nedenledir ki 6l¢me, ilkokul matematik programlarinin
onemli bir konusudur. Ayrica kare ve dikdortgen gibi geometrik sekillerin cevre hesaplama formiillerinin
ezberlenmesi bu konuyu 6grencilerin yapilandirmalarini zorlastirmaktadir. Bu nedenle ¢evre dlgme konusunun
somut bir sekilde yapilandiriimasi gerekmektedir. Gelistirilen bu test ile 6grencilerin basari dizeyleri
belirlenerek 6gretim yontemlerinin etkililigi de dlculebilecektir. Gelistirilen basari testinin ortalama gicligu 0,43
olarak bulunmustur. Karip (2008) ve Ayvaci ve Durmus'a (2016) gore basari testinin ortalama gugluligunin 0,50
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civarinda olmasi istenen bir durum olarak goriilmektedir. Bu sebeple cevre 6lcme konusu ile ilgili gelistirilen bu
testin zora yakin olmakla birlikte orta gliclikte oldugunu goéstermektedir. Testin toplam ayirt ediciliginin de
0,50 olmasi maddeler iyi ayirt edici 6zellikte oldugunu géstermektedir.

Test icin yapilan analizlerde giivenirlik analizi KR-20 degeri 0,81 olarak bulunmustur. Bu glivenirlik degerinin
bulunmasinda soru maddelerinin teker teker ¢ikarilarak hesaplanmasi s6z konusudur. Her madde cikarildiginda
glvenirlik katsayisinin degisimine gére son deger hesaplanmistir. Ozdamar (1999) ve Tavsancil'a gére (2006)
bir testin oldukga glvenilir olmasi guvenirlik katsayisi degerinin 0.60 ile 0.80 arasinda olmasina baghdir. Bu
anlamda testten elde edilen givenirlik katsayisinin (KR-20=0,81) bu aralikta olmasi 6lgme aracinin givenirligi
icin yeterli gorilmdistur.

Arastirmada elde edilen sonuclar dogrultusunda gelecege ydnelik calismalara iliskin birtakim 6neriler getirmek
mumkuinddr. Basari testlerinin daha gercek sonuglara ulasmasi adina yapilan gecerlik ve glvenirlik ¢alismalari
icin belirlenen 6rneklemdeki birey sayisi daha da arttirilarak uygulama yapilabilir. Boylece olusturulan basari
testi sonuclari hedefledigi kitlenin olctlmesini ¢ok daha gercek seviyede saglayabilir. Buna ek olarak
ogrencilerin daha Ust dizey bilissel becerilerini 6lgebilmek amaciyla daha fazla agik uglu sorular sorulabilir.
Ayrica yenilenen ilkokul Matematik Programi daha farkli égrenme ve alt 8grenme alanlarinin olusturulmasini
sagladigindan bu alanlara yonelik basari testleri gelistirilebilir.

Arastirmacilarin Beyani

Arastirmacilarin katk. orant beyanu:

Yazarlar makaleye esit oranda katki saglamistir.

Catisma beyant:

Yazarlar bu makalenin arastiriimasi, yazarligi veya yayimlanmasina iliskin herhangi bir potansiyel ¢ikar catismasi
beyan etmemistir.

Destek ve tesekkiir:

Arastirmacilar calismada herhangi bir kurum veya kurulustan destek almamistir.
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Appendix
4th Class Primary School Perimeter Measures Achievement Test

Explanation
Dear Students,
1. This test includes 18 multiple-choice questions, 2 open-ended questions and 1 short-response

question.

2. There is only one answer for multiple-choice questions. You can use the spaces to solve the
problems. For open-ended questions, answer by using the space given below the question. For
short-response questions, answer using the space beside the question.

3. The time to complete the test is 35 minutes.

During assessment, only correct answers will be noted, wrong answers will not be noted.

1. How many cm is the perimeter of the rectangle above?
A) 10 B) 15 C 20 D) 25
2. What is the edge length in cm of a square with 68 cm perimeter?

A) 12 By17 O 27 D) 34

3. What is the long edge in cm for a rectangle with perimeter 92 cm and short edge length 18 cm?
A) 18 B) 56 C) 36 D) 28

4. A rectangle has width of 6 cm and length of 10 cm. A square has perimeter which is equal to
the perimeter of this rectangle. What is the length of the edges of this square in cm?

A) 4 B) 8 G 10 D) 16

B
5. If the perimeter of square A shown above is 20 cm, what is the perimeter of rectangle B made
of these squares in cm?

A) 50 B) 40 C) 60 D) 120
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6. In the figure above, if the square region | has perimeter 24 cm and square region Il has
perimeter 44 cm, what length is FC in cm?

A 11 B) 15 Q) 17 D) 20

7. In the figure SD = 35 cm. What is the perimeter of this shape made of equal squares in cm?
A) 70 B)ys0o (C)110 D) 140

3cm

3cm

8. The short edges in the figure above have equal lengths. If the length of the short edges is 3 cm,
what is the perimeter of the shape in cm?
A)21 B)48 Q) 56 D) 66

9. A square has perimeter 44 cm. What is the perimeter in cm of a rectangle created by combining
four of these squares side by side?

A) 121 B) 110 ) 132 D) 55

10. A rectangle has short edge length that is /4 the long edge length. If the perimeter of this
rectangle is 140 cm, what is the short edge length in cm?

A) 5 B)28 O 14 D) 56

11. A square has perimeter 44 cm. What is the perimeter in cm of a rectangle created by
combining four of these squares side by side?

A) 121 B)110 () 132 D) 55
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12.

13.

14.

15.

16.

Which of the shapes above have equal perimeters?
A) Aand B B)AandCCBandC D)CandD

Write a perimeter problem using at least two of the following; square, triangle and rectangle.

The perimeter of an equilateral triangle with edge length 8 cm is equal to the perimeter of a
square. Accordingly, what is the edge length of the square in cm?

A 2 B6 C 8 D) 32

What is the length in cm of the unequal side of an isosceles triangle with one edge of equal
length 21 cm and perimeter 70 cm?

A) 16 B)21 C) 28 D) 42
A B
E I C
D

In the shape above, AECB is a square. EDC is an equilateral triangle. Accordingly, if the perimeter
of the triangle is 39 cm, what is the perimeter of the square in cm?

A) 13 B)29 39 D) 52

]

Diizlemsel Kare
Sekil ]
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17. If the planar shape and the square above have equal perimeters, what is the edge length of the

square in cm?
A 1 By16 C)18 D) 22

18. The triangle and square with edge lengths given are
combined as shown. What is the perimeter of this new 4em
shape in cm?

A) 20 B) 25 Q) 30 D) 35

15 cm

19. A square with edge length 3 cm is cut from the rectangle above. After cutting, what is the
perimeter of the remaining shape in cm?

A) 19 B) 26 C) 35 D) 38
20. Write a perimeter problem using at least two of the following; square, triangle and rectangle.

21. Write the perimeter of the shape below shown on graph paper in units. (The length of the edge
of each square is one unit.)
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Answer Key
1|/C |7 |D |13 ]- 19 | D
2 |B |8 |D |14 8B 20 | -
3|/D|9 |B 15 | C | 21 | (32 unit)
4 |B |10|C |16 |D
5 |A|11]B 17 | A
6 |C |12 |B 18 | B

Note: Q 13, 20 and 21 are open-ended.
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EK

ilkokul 4. Sinif Cevre Olgme Basar Testi

Aciklama
Sevgili Ogrenciler;

5.
6.

Bu testte 18 ¢coktan secmeli, 2 acik uglu ve 1 kisa cevapli soru bulunmaktadir.

Coktan se¢meli sorularin sadece bir cevabi bulunmaktadir. Sorularin ¢6zimi icin bosluklan
kullanabilirsiniz.  Acik uglu sorular icin de sorunun altinda verilen boslugu kullanilarak
cevaplayabilirsiniz. Kisa cevapli soru icin sorunun yaninda verilen boslugu kullanarak cevaplayabilirsiniz.
Testin cevaplama suresi yaklasik 35 dakikadir.

Degerlendirme sirasinda sadece dogru cevaplar dikkate alinacak, yanlis cevaplar dikkate
alinmayacaktir.

Yukandaki dikdortgenin ¢evre uzunlugu ka¢ cm’dir?

B) 10 B) 15 C) 20 D) 25

Cevre uzunlugu 68 cm olan bir karenin bir kenar uzunlugu ka¢ cm’dir?

B) 12 B) 17C) 27 D) 34

Cevre uzunlugu 92 cm ve kisa kenar uzunlugu 18 cm olan bir dikdértgenin uzun kenar kag
cm’dir?

B) 18 B) 56 C) 36 D) 28

Bir dikd6rtgenin eninin uzunlugu 6 cm, boyunun uzunlugu 10 cm’dir. Bir karenin gevre uzunlugu
da bu dikdortgenin cevre uzunluguna esittir. Bu karenin bir kenarinin uzunlugu ka¢ cm’dir?

B) 4 B) 8 C) 10 D) 16
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5. Yukaridaki A karesinin ¢cevre uzunlugu 20 cm ise bu karelerden olusan B dikdértgeninin gevresi
ka¢ cm’dir?

B) 50 B) 40C) 60 D) 120
B A 6
E D
1l
F G C

6.Yukaridaki sekilde 1. Karesel bolgenin cevresi 24 cm ve Il. Karesel bolgenin cevresi 44 cm olduguna
gore, FC uzunlugu ka¢ cm’dir?

A 11 B) 15C) 17 D) 20

7. Sekilde $D = 35 cm’dir. Es karelerden olusan bu seklin ¢evresi kag cm’dir?

B) 70 B) 80C) 110D) 140

8. Yukandaki sekilde kisa kenarlarin uzunluklan birbirine esittir. Kisa kenarin kenar uzunlugu 3 cm
ise seklin cevresi kag cm’dir?
A) 21 B) 48 C) 56 D) 66

9. Bir karenin ¢evre uzunlugu 44 cm’dir. Bu karelerin dort tanesinin yan yana birlesmesiyle olusan
dikdortgenin cevre uzunlugu ka¢ cm’dir?

A) 121 B) 110 C) 132 D) 55

10. Bir dikdortgenin kisa kenar uzunlugu uzun kenar uzunlugunun V/a'idir. Bu dikdortgenin cevre
uzunlugu 140 cm ise kisa kenari ka¢ cm’dir?
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B) 5 B) 28C) 14 D) 56
Bir karenin ¢evre uzunlugu 44 cm’dir. Bu karelerin dort tanesinin yan yana birlesmesiyle olusan
dikdortgenin cevre uzunlugu ka¢ cm’dir?

A) 121 B) 110 C) 132 D) 55

SR I S B

c s s s s . .n. s e .

----- 'ﬁUﬁfﬁ

Yukaridaki sekillerden hangilerinin cevre uzunluklar birbirine esittir?

14.

15.

16.

A)AveB B) AveCC)BveC D) CveD

. Kare, licgen ve dikdértgenden en az iki tanesini kullanarak bir ¢evre problemi kurunuz.

Bir kenar uzunlugu 8 cm olan eskenar licgenin ¢evre uzunlugu, bir karenin g¢evre uzunluguna
esittir. Buna gore karenin bir kenar uzunlugu ka¢ cm’dir?

B) 2 B) 6 C) 8 D) 32

Esit kenarlardan biri 21 cm ve ¢evre uzunlugu 70 cm olan bir ikizkenar licgenin es olmayan
kenar ka¢ cm’dir?

B) 16 B) 21C) 28 D) 42
A B
E I C
D

Yukanidaki sekilde AECB bir karedir. EDC bir eskenar iicgendir.
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Buna gore eskenar licgenin ¢evre uzunlugu 39 cm ise; karenin ¢evre uzunlugu ka¢ cm’dir?

B) 13 B) 29 C) 39 D) 52
l
17.
4em | piizlemsel T Kare T
Sekil ]
1 i

Yukaridaki diizlemsel sekil ve karenin ¢cevre uzunluklarn birbirine esitse; karenin bir kenar
uzunlugu ka¢ cm’dir?

B) 11 B) 16 C) 18 D) 22

18. Kenar uzunluklar verilen iicgen ve kare sekildeki gibi birlestiriliyor. Olusturulan bu seklin
cevresi ka¢ cm’dir?

A 20 B) 25
7cm \ Q30 D) 35

19 15cm

]

Yukaridaki dikdortgenden bir kenar uzunlugu 3 cm olan kare kesiliyor. Kesildikten sonra olusan
seklin ¢cevre uzunlugu kag¢ cm’dir?
A) 19 B) 26 ()35 D) 38

20. Kare, licgen ve dikdortgenden en az iki tanesini kullanarak bir ¢evre problemi kurunuz.
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21. Birim kareli diizlem lizerinde verilen asagidaki seklin ¢cevre uzunlugu kag¢ birim oldugunu

asagidaki bosluga yaziniz. (Karelerin bir kenar uzunlugu bir birimdir.)

................................................... birim
Cevap Anahtan
1|C |7 |D |13 ]- 19 | D
2 |B |8 |D |14|B |20 -
3|/D|9 |B 15 | C | 21 | (32birim)
4 |B |[10|C |16 |D
5 A |11 B 17 | A
6 |[C |12 |B 18 | B

Not:13., 20. ve 21. ve sorular acik ucludur.
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