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Abstract: The goal of this study was to develop a valid and reliable scale to assess secondary school students’
views on the inclusion of mathematical history in math teaching. The literature was first searched during the
scale development phase, and then views from experts and teachers were obtained. A 5-point Likert-type draft
scale with 44 items was prepared once the data was collected. The draft scale created was applied to 405 students
studying in 4 different secondary schools affiliated to the state in Giresun province. After the exploratory and
confirmatory factor analysis, it was determined that 26 items with an eigenvalue greater than 1 were grouped
under 3 factors. The total variance explained by the three factors for the scale was calculated as 42.57%. The
Kaiser-Meyer-Olkin coefficient of the scale was 0.881, and the Bartlett significance level was found as
p = 0.000. Test-retest and Cronbach Alpha internal consistency coefficient were calculated to examine the
reliability of the scale. The test-retest reliability coefficient was 0.87 and the Cronbach Alpha internal
consistency coefficient was 0.902. In addition, the significance of the items in the lower 27% and upper 27%
groups between the mean scores were checked for reliability. Confirmatory factor analysis was performed to
confirm the three-factor opinion scale. It was determined that x*/ df and AGFI values were at perfect fit, while
RMSEA, CFIl, GFI, and RMSR values were at acceptable fit levels. The study’s findings demonstrated the
validity and reliability of the developed scale. Therefore, the final version of the scale can be used to determine
students’ views on the use of history of mathematics in mathematics teaching.

Keywords: History of mathematics, Ways of use, Secondary school students, Scale development

Oz: Bu aragtirma, ortaokul ogrencilerinin matematik tarihinin matematik ogretiminde kullanimina iliskin
goriislerini belirleyen gecerli ve giivenilir bir 6lgek gelistirmek amaciyla yapilmustir. Olgek gelistirme
asamasinda ilk olarak literatiir taramasi yapilmis, daha sonra uzman ve dgretmen goriisleri alinmigtir. Toplanan
verilerin sonrasinda 44 maddelik 5°li likert tipi taslak 6l¢ek hazirlanmistir. Olusturulan taslak 6lgek Giresun
ilinde bulunan devlete bagli 4 farkli ortaokulda 6grenim goren 405 Sgrenciye uygulanmistir. Ag¢imlayict ve
dogrulayici faktdr analizi sonrasinda 6z degeri 1’den biiyiik olan 26 maddenin 3 faktor altinda toplandigi
belirlenmistir. Ug faktériin dlgege yonelik agikladiklari toplam varyans %42,57 olarak hesaplanmistir. Olgegin
Kaiser-Meyer-Olkin katsayis1 0,881; Bartlett anlamliik diizeyi p = 0,000 olarak bulunmustur. Olgegin
giivenirliligini incelemek igin test-tekrar test ve Cronbach Alpha i¢ tutarlilik katsayis1 hesaplanmigtir. Test-tekrar
test giivenilirlik katsayisi 0,87 ve Cronbach Alpha i¢ tutarlilik katsayist ise 0,902 olarak belirlenmistir. Ayrica
giivenilirlik i¢in alt %27’lik ve {ist %27°lik gruplarindaki maddelerin ortalama puanlari arasinda anlamliligina
bakilmistir. Ug faktorlii goriis dlgeginin dogrulanmas1 amaciyla dogrulayici faktdr analizi yapilmistir. x* | df ve
AGFI degerlerinin mitkkemmel uyum, RMSEA, CFI, GFI ve RMSR degerlerinin ise kabul edilebilir uyum
diizeyinde oldugu tespit edilmistir. Caligmanin sonucunda gelistirilen 6l¢egin gecerli ve giivenilir oldugu ortaya
¢ikmistir. Dolayisiyla Slgegin son hali matematik 6gretiminde matematik tarihinin kullanimina iliskin 6grenci
gorislerini tespit etmek igin kullanilabilir.

Anahtar Kelimeler: Matematik tarihi, Kullanim yollar1, Ortaokul 6grencileri, Olgek gelistirme

Tiirkge sitirtim igin tiklayiniz

1. Introduction

According to Ibn-i Haldun, mathematics alters people’s behaviors and fosters honesty. Mathematics is
referred to as the “queen of the sciences” by Carl Friedrich Gauss. Famous physicist Galileo stated, “Nature is a
great book written in geometric letters.” He stated that mathematics is an important tool in man’s understanding
of nature. Although all these reveals how important mathematics is for people and civilization, it is a known fact
that students see mathematics as a difficult and complex course to understand (Ayka¢ & Kogce, 2014; Bayam,
2012; Kogee, 2020). The fear of mathematics is actually the fear of a large part of the society (Yildirim, 2010).
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For many people, mathematics consists of lessons that make life miserable, exams to be feared and a nightmare
to be avoided when school is over (Sertdz, 2002). However, mathematics is not a sullen and fearful lesson;
rather, it is an enjoyable, cheerful and relaxing occupation. Loving, knowing and using mathematics in daily life
makes people privileged (D6nmez, 2002).

Some individuals view mathematics as a never-ending source of knowledge that is only waiting to be
uncovered (Oprukgu-Géniilates, 2004). Due to this, many students struggle in math classes and may exhibit bias
against the mathematics. History of Mathematics (HoM) is one of the ways that can be used to popularize
mathematics, reduce fear of mathematics, associate mathematics with daily life and show the historical
development processes of mathematics (Bayam, 2012; Kasikci, 2015; National Council of Teachers of
Mathematics [NCTM], 2000; Yildiz & Baki, 2016a).

HoM demonstrates people how mathematical knowledge develops and grows by being inherited throughout
civilizations (Baki, 2008). In other words, HoM is a field that investigates the development of mathematics
starting from the first civilizations to the present day (Goker, 1997). HoM is necessary to show that mathematics
is a human-made science, that it has passed through many stages and that even people who can solve the
problems of the time have difficulties in mathematics (Tozluyurt, 2008). Those who learn mathematics by
knowing its historical development realize that mathematics is not just about formulas and rules and try to
understand mathematics (Smestad 2012). HoM is to be aware of how mathematical knowledge was born, grown
and developed like a human being in a historical time and that this development will continue continuously
(Yildiz, 2013). Aristotle said, “If you want to understand anything, you just have to study its historical
development.” The phrase also supports the importance of HoM in understanding mathematics (Panasuk &
Horton, 2012). Enriching mathematics lessons with different ways of using HoM will help teachers to prepare
learning environments for their students and to open up students’ horizons (Giirsoy, 2010). There are many ways
to use HoM to enrich mathematics lessons. These usage ways are given below (Tzanakis & Arcavi, 2002; Yildiz,
2013):

(a) Making use of the historical development of mathematical symbols or concepts, (b) Making use of the
meaning or origin of mathematical terms, (c) Making use of the historical chapters on HoM in textbooks,
(d) Making use of the gamification of anecdotes or stories about HoM, (e) Making use of historical words,
(f) Making use of movies or videos related to HoM, (g) Utilizing mechanical tools developed for use in
mathematics, (h) Utilizing HoM-related out-of-class activities, (i) Benefiting from the life stories of famous
mathematicians, (j) Making use of historical problems, (k) Telling anecdotes or stories that played an important
role in the historical development of mathematics, (I) Benefiting from research projects related to HoM,
(m) Utilizing HoM related worksheets.

When the studies on the ways of using HoM in lessons are examined, it is seen that researchers mostly prefer
historical problems (Clark, 2011; Karakus, 2009; Swetz, 1994), life stories (Clark, 2011; Lawrance, 2006; Yildiz
& Baki, 2016b; Yildiz & Gokeek, 2013), and worksheets (Ho, 2008; Karakus, 2009; Lawrance, 2006) from the
ways of using HoM in lessons. It has been determined that the different values of the pi number, life stories, and
the writing of the old numbers are included in the secondary school mathematics textbooks in Turkey (Baki &
Tiimer, 2013). When the studies on HoM are examined, it has been determined that opinions about HoM have an
important place in enriching mathematics learning-teaching environments with HoM (Panasuk & Horton, 2012;
Yenilmez, 2011). However, it is thought that as many ways of use as possible should be included in learning
environments so that students’ opinions about the use of HoM in lessons are positive.

HoM can contain golden ways of use for teaching mathematics. It can be said that it is important to benefit
from these ways of use in order to ensure that students learn mathematics with pleasure and to increase their
interest in the lesson. Undoubtedly, the ways of use that can be an inspiration to each student may differ. It is
thought that it will be an important step for teachers to determine the ways of use that are inspiring for students
and to shape their lessons according to the ways of use, to increase the success of students in mathematics and to
enable them to learn mathematics more easily. In this context, it is hoped that the developed scale will make
positive contributions to the field. Since HoM is a rich resource that will make mathematics more pleasant and
attract students’ attention (Mersin & Durmus, 2020), it is seen that it is important to use the ways of using HoM
in lessons and to determine student views about these ways of use. On the other hand, in the literature review, it
has been determined that there are no quantitative tools to determine the opinions of the students about the ways
of using HoM in mathematics lessons. Therefore, it is thought that it is necessary and important to develop a
scale that can determine students’ thoughts about the use of HoM in mathematics teaching. In this direction, it
was aimed to develop an opinion scale regarding the use of HoM in mathematics teaching.

2. Method

This is a scale development study prepared to determine the opinions of secondary school students on the use
of HoM in mathematics teaching. Scale development steps are explained according to the relevant titles.
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2.1. Participants

This study was conducted with 405 secondary school students studying at 4 different public secondary
schools in Giresun in the second semester of the 2017-2018 academic year. Purposive sampling method was
preferred because it enables detailed research by selecting information-rich situations (Biiyiikoztiirk, Kilig
Cakmak, Akgiin, Karadeniz, & Demirel, 2013). The distribution of students by gender and grade level is
presented in Table 1:

Table 1. Distribution of Participants by Gender and Grade Levels

Grade Level
Gender 6 7 8 Total
Female 58 86 81 225
Male 43 73 64 180
Total 101 159 145 405

When Table 1 is examined, it is understood that the number of female students is higher and the number of
students at the 7th and 8th grade levels is close to each other. In line with expert opinions, students in the 5th
grade were not included in the study.

2.2. Data Collection Tool

Within the scope of the study, “The Scale for Using HoM in Mathematics Teaching” was developed in order
to determine the opinions of the students about the use of HoM in mathematics teaching. Before starting the
scale development, a literature review was made first. As a result of this review, the studies of Alpaslan (2011),
Gengkaya (2018), Swetz (1994), Tzanakis et al. (2000), and Y1ldiz (2013) were examined. A 44-item draft scale
was prepared regarding 13 ways of use expressed by Tzanakis and Arcavi (2002) and Yildiz (2013) by taking the
opinions of experts and teachers. The draft scale items were prepared in a 5-point Likert type, and negative items
were scored as 1-2-3-4-5 and positive items as 5-4-3-2-1. The scale consists of “strongly agree”, “agree”,
“moderately agree”, “disagree”, and “strongly disagree” options. There are 23 positive and 21 negative items in
the draft scale. The lowest 44 points and the highest 220 points can be obtained from the draft scale. Before the
scale was applied, the students were informed. The draft scale was applied to the students in a class hour.

For the face and content validity of the scale, the opinions of 1 faculty member and 2 mathematics teachers
who are experts in their fields were taken. The content and face validity were ensured by correcting the items
that could not be understood or could have more than one meaning, taking into account the opinions. While
creating the items, attention was paid to ensure that the number of positive and negative items was close to each
other, and that the items were simple and understandable. After receiving expert opinions, a 44-item draft scale
for the use of HoM in mathematics teaching was created and made ready for the pilot application process.

2.3. Data Analysis

The data of the draft scale were analyzed using the SPSS 24.0 program. First, the scope and face validity of
the draft scale was examined for validity and reliability, and then Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) were performed for construct validity. After factor analysis, reliability
analyzes were made for the whole scale and its sub-factors. The suitability of the collected data for factor
analysis was interpreted with the Kaiser-Meyer-Olkin (KMO) coefficient and the Bartlett test (Biiyiikoztiirk,
2012; Karagoz & Kosterelioglu, 2008). In order to interpret the factors more meaningfully, the varimax rotation
method was used. Factors with eigenvalues greater than 1 were considered significant (Can, 2017). The item-
total score correlation was used to determine the items to be included in the scale. In order to test the accuracy of
the factors formed by EFA, CFA was performed in the AMOS 23.0 program using the maximum likelihood
method. Test-retest and Cronbach Alpha methods were used to calculate the reliability of the scale.

3. Findings

The findings of the study were examined under two main headings. In the first title, the analysis of the
construct validity of the scale was included, and in the second title, the findings related to the examination of the
reliability of the scale were included.

3.1. Investigation of Construct Validity of the Scale
Examination of the construct validity of the scale is presented under the headings of EFA and CFA.
3.1.1. Exploratory Factor Analysis

First, the suitability of the data for factor analysis was determined. For this purpose, the normal distribution
in the universe and the adequacy of the study group were examined. The 44-item draft scale was applied to 405
secondary school students. The size criterion of a sample for factor analysis is accepted as 50 “very bad”, 100
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“poor”, 200 “moderate”, 300 “good”, 500 “very good”, and 1000 or more “excellent” (Comrey & Lee, 1992). In
this context, it is understood that the sample size of the study is sufficient. The suitability of the collected data
for factor analysis was interpreted with the KMO coefficient and the Bartlett test (Biiylikoztiirk, 2012). Bartlett
test result and KMO value are shown in Table 2:

Table 2. Determining the suitability of the scale for factor analysis
KMO and Bartlett’s Test

KMO 0.881
X 3467.563
Bartlett Test Value Degree of Freedom 325
Significance Level (p) 0.000

The KMO test indicates sample adequacy. A KMO value of 0.7 and above indicates that the sample size is
good, a sample size between 0.5 and 0.7 indicates that the sample size is sufficient, and a value of less than 0.5
indicates that there is a need for a sample that will provide sufficient correlation (Can, 2017). When Table 2 is
examined, it is understood that the KMO coefficient is 0.881 and the Bartlett significance level is p = 0.000. This
means that the data are suitable for factor analysis.

A factor load value greater than 0.45 indicates that the relationship of that item with the factor is good (Can,
2017). In this study, considering the values given in the literature and expert opinions, it was decided that the
factor load value should be at least 0.45 in order not to remove an item. Items with a load value less than 0.45
were excluded from the scale. In order for the two items not to be considered overlapping, the difference
between the factor loads should be at least 0.1 (Biiyiikoztiirk, 2012). In this context, items with a difference of
0.1 were counted as overlapping and removed from the scale.

In order to eliminate overlapping items with a factor load value of less than 0.45 in the scale, factor analysis
was applied on the scale five times. As a result of the rotated (Varimax) principal component analysis for the
first factor analysis, 3 factors with eigenvalues greater than 1 were obtained. It was seen that the three
determined factors explained 35.680% of the scale variance. As a result of the first factor analysis, 10 items with
a factor load value less than 0.45 were found. The following 10 items were excluded from the scale:

1. The life stories of well-known mathematicians that my teacher told us about in lessons are not things I
discuss with my family.

2. | do not want my teacher to explain the historical development of mathematical symbols or concepts in
lessons.

3. Using historical words about a mathematical concept or subject in lessons does not increase my
communication skills.

4. 1 do not think that my teacher’s use of worksheets related to HoM in the lessons has a positive effect on
my academic success.

5. 1 find it difficult to write a play text about the life stories of mathematicians who played an important role
in the development of mathematics.

6. | do not share the meanings and origins of the mathematical terms my teacher uses in the lessons with my
friends.

7. I would like to interpret historical words about a mathematical concept or subject in lessons.

8. Mechanical tools made during the historical development of mathematics allow me to see that
mathematics is a part of life.

9. I find it difficult to use the mechanical tools made during the development process of mathematics.

10. | find the lived stories that my teacher tells in lessons, which play an important role in the historical
development of mathematics, interesting.

According to the second factor analysis performed with the remaining 34 items, the items in the scale were
grouped under three factors with an eigenvalue greater than 1. The three identified factors explain 40.76% of the
scale variance. As a result of the second factor analysis, the following 5 items were excluded from the scale
because they were overlapping:

1. I enjoy participating in HoM-related activities outside the classroom.
2. Preparing research projects related to HoM encourages me to produce original products.

3. Extra-class activities related to HoM increase my love for mathematics.
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4. The mechanical tools made in the development process of mathematics encourage me to produce new
things.
5. Their life stories allow me to better understand the conditions of the time in which scientists lived.

According to the third factor analysis performed with the remaining 29 items, the items in the scale were
grouped under three factors with an eigenvalue greater than 1. It was seen that the three determined factors
explained 41.534% of the scale variance. As a result of the third factor analysis, the following 2 items were
excluded from the scale because they were overlapping:

1. The historical sections about HoM should not be given much space in the textbooks.
2. Watching movies or videos about HoM helps me to understand the topics more easily.

According to the fourth factor analysis with the remaining 27 items, the scale was grouped under three
factors with an eigenvalue greater than 1. The three identified factors explain 42.12% of the scale variance. As a
result of the fourth factor analysis, the following 1 item was removed from the scale because it was overlapping:

1. Interpreting historical words about a mathematical concept or topic does not increase my self-confidence.

According to the fifth factor analysis performed with the remaining 26 items, the scale was gathered under
three factors with an eigenvalue greater than 1. The three identified factors explain 42.569% of the scale
variance. As a result of the fifth factor analysis, no item with a factor load value of less than 0.45 was found.
Factor loading values of the scale were found to be between 0.412 and 0.640. In addition, no overlapping items
were found as a result of the 5th factor analysis. As a result of factor analysis, it was determined that the scale
consisted of 26 items. Below are the steps followed to identify the scale components:

a. Determining the Factor Number of the Scale: To determine the number of factors, the line graph was
examined and the line graph is shown in Figure 1:
Cizgi Grafigi

Oz Degerler

T T 17T 7 T 7T 7T T T T T T 7T 7T 7T T 0 T T T
12 F 4 5 & T B 8 10 1 12 13 14 15 16 17 18 1% 20 1 2T 23 4 IS5 26

Falatior Sayisi
Figure 1. Line chart showing the factor number of the scale
The line chart is a criterion for determining the number of factors to be extracted (Can, 2017). When the

change of eigenvalues in Figure 1 is examined, there is a significant decrease in the slope of the eigenvalue line
and the breakpoint is 3, where the eigenvalues reach a steady state. This shows that the scale consists of three

factors.

b. Determining the Factor Variables of the Scale: Eigenvalues, explained variance ratios, factor loadings,
rotated factor loadings and item total correlation values are shown in Table 3.
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Table 3. Load and correlation values of scale items

Item No Fac\:}olr Load Converted Factor Load Values Corrléf;t]ic-)rnosélues
alues Factor 1 Factor 2 Factor 3
19 0.640 0.640 0.624
23 0.634 0.621 0.626
20 0.493 0.634 0.492
18 0.482 0.616 0.475
17 0.553 0.598 0.546
26 0.604 0.600 0.598
21 0.555 0.589 0.550
16 0.610 0.581 0.594
25 0.546 0.555 0.537
15 0.556 0.519 0.552
22 0.530 0.677 0.534
13 0.529 0.670 0.530
24 0.516 0.652 0.521
12 0.570 0.584 0.575
2 0.484 0.555 0.500
10 0.507 0.539 0.513
11 0.560 0.491 0.564
14 0.453 0.486 0.466
5 0.412 0.650 0.432
1 0.486 0.633 0.493
6 0.583 0.593 0.582
4 0.563 0.565 0.562
9 0.476 0.523 0.481
8 0.614 0.573 0.608
3 0.477 0.555 0.488
7 0.621 0.513 0.618
Eigenvalues 4,111 3.550 3.407
Ratio of Variance Explained 15.812% 13.654% 13.104%

Factors with eigenvalues greater than 1 are significant (Can, 2017). In this framework, it was determined that
26 items with an eigenvalue greater than 1 were grouped under 3 factors in the study. The variance explained by
the first factor is 15.812%, the variance explained by the second factor is 13.654%, and the variance explained
by the third factor is 13.104%. The total variance explained by the three factors for the scale is 42.57%. The fact
that the total variance rate is between 40% and 60% indicates that the factor structure of the scale is strong
(Biiyiikoztiirk, 2012). For this reason, it is understood that the total variance ratio of the scale is sufficient.

There are ten items in the first factor and the factor load values of the items are between 0.640 and 0.5109.
There are 8 items in the second factor and the factor load values of the items are between 0.677 and 0.486. In the
third factor, there are 8 items and the factor load values of the items are between 0.650 and 0.513. In this context,
it is understood that the factor load values for each item are at a good level (Can, 2017).

In order to determine the discriminative power of the scale items, item total correlation values were
calculated. When Table 3 is examined, it is understood that the item discrimination values are at an acceptable
level since the item-total correlation values of the items under the three factors are between 0.432 and 0.626
(Biiyiikoztiirk et al., 2013). If there is no significant difference between the item average scores of the lower 27%
and upper 27% groups for an item, this item should be removed from the scale due to its weak discriminatory
power (Balci, 2006). The t-test results for item discrimination are as in Table 4.

31



C. Yildiz, C. Zorlu

Table 4. T-test results on item discrimination

Low / High Group

Item No Group Nulrgl?sg of Mean gt;/?gggﬂ t Value of Difference p
Between Means
1 Low Group 109 2.87 1.38 -9.96 0.000
High Group 109 4.43 0.89 -9.96 0.000
5 Low Group 109 2.68 1.37 -9.86 0.000
High Group 109 4.34 1.11 -9.86 0.000
3 Low Group 109 2.98 1.33 -8.81 0.000
High Group 109 4.45 1.12 -8.81 0.000
4 Low Group 109 3.02 1.31 -9.97 0.000
High Group 109 4.47 0.76 -9.97 0.000
5 Low Group 109 3.06 1.40 -7.10 0.000
High Group 109 4.27 1.10 -7.10 0.000
6 Low Group 109 2.62 1.22 -13.08 0.000
High Group 109 4.40 0.73 -13.08 0.000
7 Low Group 109 2.83 1.35 -12.51 0.000
High Group 109 4.60 0.61 -12.51 0.000
8 Low Group 109 2.68 1.22 -11.60 0.000
High Group 109 4.36 0.89 -11.60 0.000
9 Low Group 109 3.18 1.37 -9.21 0.000
High Group 109 4.61 0.87 -9.21 0.000
10 Low Group 109 3.03 1.17 -11.25 0.000
High Group 109 4.55 0.96 -11.25 0.000
11 Low Group 109 2.72 1.42 -12.55 0.000
High Group 109 4.60 0.94 -12.55 0.000
12 Low Group 109 2.82 1.35 -13.62 0.000
High Group 109 4.76 0.68 -13.62 0.000
13 Low Group 109 3.12 1.25 -10.33 0.000
High Group 109 451 0.60 -10.33 0.000
14 Low Group 109 2.98 1.37 -9.39 0.000
High Group 109 4.52 0.92 -9.39 0.000
15 Low Group 109 3.16 1.35 -12.07 0.000
High Group 109 4.76 0.45 -12.07 0.000
16 Low Group 109 3.16 1.33 -12.66 0.000
High Group 109 4.82 0.48 -12.66 0.000
17 Low Group 109 3.28 1.28 -12.44 0.000
High Group 109 4.85 0.46 -12.44 0.000
18 Low Group 109 3.56 1.36 -10.27 0.000
High Group 109 4.89 0.29 -10.27 0.000
19 Low Group 109 3.05 1.28 -12.88 0.000
High Group 109 4.78 0.70 -12.88 0.000
20 Low Group 109 3.26 1.22 -10.78 0.000
High Group 109 4.74 0.88 -10.78 0.000
21 Low Group 109 3.07 1.39 -9.90 0.000
High Group 109 4.58 0.67 -9.90 0.000
29 Low Group 109 2.46 1.18 -11.86 0.000
High Group 109 4.21 1.03 -11.86 0.000
23 Low Group 109 2.80 1.29 -14.46 0.000
High Group 109 4.73 0.63 -14.46 0.000
24 Low Group 109 2.65 1.32 -12.33 0.000
High Group 109 4.43 0.77 -12.33 0.000
25 Low Group 109 3.18 1.26 -12.15 0.000
High Group 109 4.73 0.49 -12.15 0.000
2 Low Group 109 2.83 1.44 -14.23 0.000
High Group 109 4.83 0.73 -14.23 0.000

When Table 4 is examined, it is seen that there is a significant difference between the item score averages of
the 27% low and high groups. With these values, it was revealed that the validity of the items in the scale was
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high, and they were items related to distinguishing in terms of methodological competence and measuring the
same behavior (Biyiikoztiirk, 2012).

The results obtained regarding the correlation measurement between the 3 factors of the scale are presented
in Table 5.

Table 5. Pearson correlation coefficients of the relationships between factor total scores and scale total scores

Factor 1 Factor 2 Factor 3 Total
Factor 1 1 0.553" 0.577" 0.844™
Factor 2 0.553" 1 0.557" 0.845"
Factor 3 0.577" 0.557" 1 0.834"
Total 0.844™ 0.845" 0.834™ 1

**n < 0.01

According to Table 5, it is understood that there is a positive relationship between the three factors belonging
to the scale items. In addition, it is seen that the relationship between the factors and the scale total score is
significant at the p < 0.01 level.

¢. Naming the Factors of the Scale: When Table 3 is examined, it has been determined that the items in the
first factor (15, 16, 17, 18, 19, 20, 21, 23, 25, and 26) are related to activating and these items are named
“Making HoM Behavior”. The items related to the first factor are presented below:

1. I don’t like watching movies or videos about HoM. (Item 15)

2. My teacher’s telling anecdotes or stories that play an important role in the historical development of
mathematics distracts my attention from the lesson. (Item 16)

3. Using the problems that come to the fore in the historical development of mathematics does not improve
my problem-solving skills. (Item 17)

4. It is unnecessary to visit museums (such as archeology, history of science and technology) as an out-of-
class activity. (Item 18)

5. My teacher’s telling anecdotes or stories about HoM in class does not increase my interest in the lesson.
(Item 19)

6. Going to a museum to learn math isn’t fun. (Item 20)

7.1 don’t want to take HoM related research projects. (Item 21)

8. | do not like to prepare a research project on HoM. (Item 23)

9. Problems that come to the fore in the historical development of mathematics do not improve my
mathematical thinking skills. (Item 25)

10. It is a waste of time for my teacher to tell anecdotes or stories about HoM in classes. (Item 26)

The items in the second factor (2, 10, 11, 12, 13, 14, 22, and 24) were determined to be related to interest and
these items were named as “Interest in HoM”. The items related to the second factor are given below:

1. I would like to take part in the gamification of the life stories of mathematicians who played an important
role in the historical development of mathematics. (Item 2)

2. My teacher’s teaching by making use of the meanings or origins of mathematical terms allows me to learn
the historical development process of mathematics. (Item 10)

3. Listening to the life stories of famous mathematicians motivates me to do research. (Item 11)

4. The gamification of anecdotes or stories about HoM increases my interest in the course. (Item 12)

5. Using historical words about a mathematical concept or subject in lessons increases my language skills.
(Item 13)

6. It makes me happy to use the mechanical tools developed during the historical development of
mathematics in the lessons. (Item 14)

7. 1 try to think like a famous mathematician while solving problems that come to the fore in the historical
development of mathematics. (Item 22)

8. Historical problems lead me to produce new solutions. (Item 24)

The items in the third factor (1, 3, 4, 5, 6, 7, 8, and 9) were determined to be related to adoption and these
items were named as “Adopting HoM”. The items related to the third factor are as follows:

1. My teacher’s use of HoM-related worksheets in the lessons makes the lesson fun. (Item 1)

2. Listening to the lives of famous mathematicians increases my respect for them. (Item 3)

3. | want my teacher to talk about the meaning or origin of mathematical terms in lessons. (Item 4)

4. | get bored of reading the historical chapters on HoM in textbooks. (Item 5)

5. | get excited when my teacher talks about the life stories of famous mathematicians in the lessons. (Item 6)

6. My teacher’s talking about the historical development of mathematical symbols or concepts in the lessons
allows me to learn the lesson permanently. (Item 7)
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7. My teacher’s use of worksheets related to HoM in the lessons makes it easier for me to remember the
lesson. (Item 8)

8. Historical chapters on HoM in textbooks do not increase my general knowledge. (Item 9)
3.1.2. Confirmatory Factor Analysis

In this study, CFA was conducted to determine whether the 26-item and three-factor HoM, which was
obtained by EFA, was validated as a model for the use of HoM in mathematics teaching (Cokluk, Sekercioglu, &
Biiyiikoztiirk, 2016).

CFA is an analysis that analyzes complex numbers and explains a large number of statistical information as a
result of the analysis (Cokluk et al., 2016). Many fit indices are used in CFA to determine whether the model is
validated or not. These are x* / df (Chi-square / Degree of Freedom), CFl (Comparative Fit Index), AGFI
(Adjusted Goodness of Fit Index), GFI (Goodness of Fit Index), RMSR (Root Mean Square Residual) and
RMSEA (Root Mean Square Error of Approximation) fit indices (Seger, 2015). These fit indices have ranges of
values that indicate whether the model is at an acceptable fit, perfect fit, or rejected. The model fit indices and
value ranges used in CFA in this study are given in Table 6.

Table 6. CFA fit indices values

Fit Indices Perfect Fit Acceptable Fit References
X2/ df 0<x’/df<3 3<x?/df<5 Seger (2015)
RMSEA  0<RMSEA <005 0.05<RMSEA < 0.08 (S';ggg“e”eh'E”ge" Moosbrugger, and Miller
CFlI 0.95 <CFI<1.00 0.90 <CFI<0.95 Simsek (2009)
AGFI 0.85 < AGFI<1.00 0.80 < AGFI <0.85 Celik and Turung (2011)
GFlI 0.90 <GFI1<1.00 0.85<GFI1<0.90 Meydan and Sesen (2015)

Schermelleh-Engel, Moosbrugger, and Miiller

RMSR ~ 0<RMSR=005  005<RMSR<0.08  Gyi

The model fit values obtained as a result of CFA were evaluated by looking at the fit indices table in Table 6.
Model fit values are shown in Table 7:

Table 7. Model fit values obtained as a result of CFA

Fit Indices Stryctural Perfect Fit Criteria Accep_tabl_e Fit Evaluation
Equation Model Criteria

X df 2.859 0<x’/df<3 3<x’/df<5 Perfect Fit
RMSEA 0.068 0 <RMSEA <0.05 0.05 <RMSEA <0.08 Acceptable Fit
CFI 0.904 0.95 <CFI<1.00 0.90 < CFI<0.95 Acceptable Fit
GFlI 0.868 0.90 <GFI<1.00 0.85 <GFI1<0.90 Acceptable Fit

AGFI 0.851 0.85 < AGFI <1.00 0.80 < AGFI <0.85 Perfect Fit
RMSR 0.08 0 <RMSR <0.05 0.05 <RMSR <0.08 Acceptable Fit

When Table 7 is examined, it is understood that the x* / df value is 2.859. Since the x / df value is less than
3, it is understood that it is at the perfect fit level. The fact that the GFI value is 0.868 and the CFI value is 0.904
indicates that the CFI and GFI values are in the acceptable range. The AGFI value being 0.851 indicates that it is
in the perfect fit value range. The RMSR value of the model being 0.08 indicates that it is at an acceptable level,
and the RMSEA value being less than 0.08 indicates that it is in the acceptable fit range. The path diagram
obtained as a result of CFA is presented in Figure 2:
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Figure 2. Path diagram obtained as a result of CFA

In the path diagram, rectangular shapes show scale items, oval circles show sub-dimensions of the scale,
small circles show margin of error and unexplained variance (Capik, 2014). The three factors obtained as a result
of this study are explained with 26 variables. There are 10 items under the dimension of making HoM a
behavior, 8 items under the dimension of adopting HoM, and 8 items under the dimension of being interested in
HoM.

3.2. Examining the Reliability of the Scale

The Cronbach Alpha reliability coefficient of the 26-item scale was found to be 0.902. The Cronbach Alpha
reliability coefficient is shown in Table 8:

Table 8. Cronbach Alpha reliability coefficient of the scale
Reliability Analysis
Cronbach’s Alpha Cronbach’s Alpha Based on Standardized Items Number of Items
0.902 0.903 26

Having a reliability coefficient above 0.70 is necessary for the scale to be considered reliable (Biyiikoztirk,
2012; Sencan, 2005). Accordingly, the fact that the Cronbach Alpha coefficient of the developed scale is close to
1 indicates that the scale has a high reliability. When Cronbach’s Alpha coefficients were analyzed on the basis
of factors, values of 0.846 for Factor 1, 0.789 for Factor 2, and 0.793 for Factor 3 were calculated. Considering
the factors, it is seen that the scale has a high reliability.

In order to demonstrate the stability of the scale, the scale was reapplied to 452 students with a two-month
time interval (Fraenkel & Wallen, 2008), which was stated to be suitable for educational research. In order to
determine the stability between the scores obtained before and after this period, the Pearson product moment
correlation coefficient was calculated (Karasar, 2018), it was found that there was a high level, positive and
significant relationship (r(452) = 0.87, p < 0.01). A correlation value of less than 0.30 means that the relationship
is low, between 0.30 and 0.70 it is medium, and if it is greater than 0.70, it means that the relationship is high
(Biiyiikoztiirk, 2012). In this context, it is understood that the stability of the scale is high depending on a certain
time interval.

4, Discussion, Conclusion, and Recommendations

In this study, it was aimed to develop a valid and reliable scale to determine secondary school students’
thoughts on the use of HoM in mathematics teaching. The 44-item draft scale was applied to 405 secondary
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school students. To demonstrate the stability of the scale, the scale was administered again to 452 students two
months later.

Factor analysis was performed for the construct validity of the scale. According to the EFA results, it was
seen that the draft scale had three factors. It was observed that the cumulative amount of variance for eigenvalues
explained 42.57% of the total variance. It was determined that the items in the first factor (15, 16, 17, 18, 19, 20,
21, 23, 25, and 26) were related to activating, and these items were named as “Making HoM Behavior”. The
items in the second factor (2, 10, 11, 12, 13, 14, 22, and 24) were determined to be related to interest and these
items were named as “Interest in HoM”. The items in the third factor (1, 3, 4, 5, 6, 7, 8, and 9) were determined
to be related to adoption and these items were named as “Adopting HoM”.

CFA was performed to test whether the 26-item and three-factor scale obtained by EFA was validated as a
model. It was determined that x?/ df and AGFI values were at perfect fit, while RMSEA, CFI, GFI, and RMSR
values were at acceptable fit levels (x* / df = 2.859, p = 0.000; RMSEA = 0.068; CFI = 0.904; GFI = 0.868;
AGFI = 0.851; RMSR = 0.08). These results are acceptable according to Celik and Turung (2011), Meydan and
Sesen (2015), Schermelleh-Engel, Moosbrugger, and Miiller (2003), Seger (2015) and Simsek (2009). Therefore,
it was understood that the scale consisting of three factors had a valid structure and the model was confirmed by
the CFA results.

The Cronbach Alpha reliability coefficient was determined to be 0.902 as a consequence of the reliability
analyses conducted on the 26-item scale. When Cronbach Alpha coefficients were analyzed on the basis of
factors, values of 0.846 for Factor 1, 0.789 for Factor 2, and 0.793 for Factor 3 were calculated. Considering the
factors, it is seen that the scale has a very high reliability (Sencan, 2005). As a result of the test-retest analysis,
the correlation coefficient was found to be 0.87. In this context, it is understood that the stability of the scale is
high depending on a certain time interval (Biiyiikoztiirk, 2012).

The “Opinion Scale on the Use of HoM in Mathematics Teaching” was developed after the validity and
reliability analyses, and it consists of 26 items (14 positive, 12 negative), as well as three sub-factors. It is
thought that this developed scale will guide research on determining secondary school students’ views on HoM.
In addition, it is thought that this scale can be used by teachers or researchers who want to determine the
opinions of secondary education students about the use of HoM in mathematics teaching as well as middle
school students. With the developed scale, it is thought that determining the opinions of students in secondary
education about adopting HoM, being interested in HoM and making HoM a behavior, or determining which
ways of using it are used, will guide academicians and teachers. When teachers or researchers know the
motivation of students for their ways of use, they can shape their learning environments accordingly and enable
students to participate more actively in mathematics lessons.

While the highest score that can be obtained from the final version of the scale is 130, the lowest score is 26.
The points that can be obtained according to the state of agreement with the items in the scale are classified
according to the levels. Accordingly, if the mean scores of the items in the scale are in the range of 1.00 < x <
1.79, “Very Negative”, if they are in the range of 1.80 < x <2.59 “Negative”, if they are in the range of 2.60 < x
< 3.39 “Moderate Positive”, if they are in the range of 3.40 < x < 4.19 “Positive”, and if they are in the range of
4.20 < x < 5.00, they can be examined under the “Very Positive” category. The final version of the scale is
presented in the appendix.
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Appendix. The Scale for Using HoM in Teaching Mathematics
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1. I don’t like watching movies or videos about HoM.

2. My teacher’s telling anecdotes or stories that play an important role in
the historical development of mathematics distracts my attention from the
lesson.

3. Using the problems that come to the fore in the historical development
of mathematics does not improve my problem-solving skills.

4. It is unnecessary to visit museums (such as archeology, history of
science and technology) as an out-of-class activity.

5. My teacher’s telling anecdotes or stories about HoOM in class does not
increase my interest in the lesson.

6. Going to a museum to learn math isn’t fun.

7. 1 don’t want to take HoM related research projects.

8. | do not like to prepare a research project on HoM.

9. Problems that come to the fore in the historical development of
mathematics do not improve my mathematical thinking skills.

10. It is a waste of time for my teacher to tell anecdotes or stories about
HoM in classes.

11. | would like to take part in the gamification of the life stories of
mathematicians who played an important role in the historical
development of mathematics.

12. My teacher’s teaching by making use of the meanings or origins of
mathematical terms allows me to learn the historical development process
of mathematics.

13. Listening to the life stories of famous mathematicians motivates me to
do research.

14. The gamification of anecdotes or stories about HOM increases my
interest in the course.

15. Using historical words about a mathematical concept or subject in
lessons increases my language skills.

16. It makes me happy to use the mechanical tools developed during the
historical development of mathematics in the lessons.

17. 1 try to think like a famous mathematician while solving problems that
come to the fore in the historical development of mathematics.

18. Historical problems lead me to produce new solutions.

19. My teacher’s use of HoM-related worksheets in the lessons makes the
lesson fun.

20. Listening to the lives of famous mathematicians increases my respect
for them.

21. | want my teacher to talk about the meaning or origin of mathematical
terms in lessons.

22. | get bored of reading the historical chapters on HoM in textbooks.

23. | get excited when my teacher talks about the life stories of famous
mathematicians in the lessons.

24. My teacher’s talking about the historical development of mathematical
symbols or concepts in the lessons allows me to learn the lesson
permanently.

25. My teacher’s use of worksheets related to HoM in the lessons makes it
easier for me to remember the lesson.

26. Historical chapters on HoM in textbooks do not increase my general
knowledge.

37




C. Yildiz, C. Zorlu

Matematik Ogretiminde Matematik Tarihini Kullanma Olgeginin Gegerlilik ve
Giivenilirlik Calismasi

1. Giris

fbn-i Haldun matematigin insamin davranislarim degistirip insami diiriist kildigmni belirtmektedir. Carl
Friedrich Gauss ise matematigi biitiin bilimlerin kraligesi olarak ifade etmektedir. Unlii fizik¢i Galileo ise
“Doga, geometrik harflerle yazilmis biiyiik bir kitaptir.” sbzlyle insanin dogayl anlamasinda matematigin
onemli bir ara¢ oldugunu dile getirmistir. Tiim bunlar matematigin insan ve medeniyet i¢in ne kadar 6nemli
oldugunu ortaya koysa da dgrencilerin matematigi anlasilmasi zor, karisik bir ders olarak gordiikleri bilinen bir
gergektir (Aykac ve Kogee, 2014; Bayam, 2012; Kogce, 2020). Matematik korkusu aslinda toplumun biiyiik bir
boliimiiniin korkusudur (Yildirim, 2010). Matematik bir¢ok kisi icin hayati zehir eden derslerden, korkulacak
smavlardan ve okul bitince kurtulunacak kabustan ibarettir (Sertéz, 2002). Oysa matematik asik yiizlii ve
korkulacak bir ders olmayip, zevkli, neseli ve insami rahatlatan bir ugrastir. Matematigi sevmek, bilmek ve
giinliik hayatta kullanmak insan1 ayricalikli yapar (Donmez, 2002).

Matematik kimi insanlar i¢in hep bir yerlerde kesfedilecegi zamam bekleyen bilgilerin oldugu bir yigindir
(Opruk¢u-Goniilates, 2004). Bu nedenle, bir¢ok 6grenci matematik dersinde zorlanmakta ve matematige karsi 6n
yargili davranabilmektedir. Matematigi sevdirmek, matematik korkusunu azaltmak, matematigi giinlik hayatla
iliskilendirmek ve matematigin tarihsel gelisim siireclerini gostermek igin kullanilabilecek yollardan biri
Matematik Tarihi (MT)’dir (Bayam, 2012; Kasikci, 2015; National Council of Teachers of Mathematics
[NCTM], 2000; Yildiz ve Baki, 2016a).

MT, insanlara matematiksel bilgilerin uygarliklar boyunca elden ele nasil miras birakilarak gelisip
biliylidiigiinii gosterir (Baki, 2008). Baska bir ifade ile MT, matematigin ilk medeniyetlerden baglayarak
giiniimiize kadar gelisimini arastiran bir alandir (Goker, 1997). Matematigin insan {iriinii bir bilim oldugunu,
birgok asamadan gecip giiniimiize geldigini ve zamanin problemlerini ¢dzebilen insanlarin bile matematikte
zorlanabildigini gostermek i¢in MT gereklidir (Tozluyurt, 2008). Matematigi, tarihsel gelisimini bilerek
Ogrenenler, matematigin sadece formiil ve kurallardan ibaret olmadigini fark eder ve matematigi anlamaya galisir
(Smestad 2012). MT, tarihsel bir zamanda matematiksel bilginin bir insan gibi nasil dogup, bilyiiyiip, gelistiginin
ve bu gelismenin siirekli devam edeceginin farkina varmaktir (Yildiz, 2013). Aristo’nun “Herhangi bir seyi
anlamak istiyorsan, onun tarihsel gelisim siirecini aragtirman yeterlidir.” s6zii de MT nin matematigi anlamada
onemli oldugunu destekler niteliktedir (Panasuk ve Horton, 2012). Matematik derslerini MT nin farkli kullanim
yollariyla zenginlestirmek, Ogretmenlerin 6grencilerine 6grenme ortamlarini hazirlamada ve Ogretmenlere
ogrencilerin ufkunu agmada yardimer olacaktir (Giirsoy, 2010). Matematik derslerini MT ile zenginlestirmek
i¢in birgok kullanim yolu bulunmaktadir. Bu kullanim yollar1 asagida verilmistir (Tzanakis ve Arcavi, 2002;
Yildiz, 2013):

(2) Matematiksel sembol veya kavramlarin tarihsel gelisiminden yararlanma, (b) Matematiksel terimlerin
anlam veya kokeninden yararlanma, (C) Ders kitaplarindaki MT ile ilgili tarihsel boliimlerden yararlanma,
(¢) MT ile ilgili anekdotlarin veya hikdyelerin oyunlagtirilmasindan yararlanma, (d) Tarihsel sozlerden
yararlanma, (e) MT ile ilgili film veya videolardan yararlanma, (f) Matematikte kullanmak {izere gelistirilen
mekanik aletlerden yararlanma, (g) MT ile ilgili stmif dis1 etkinliklerden yararlanma, (g) Unlii matematikgilerin
yasam Oykiilerinden yararlanma, (h) Tarihsel problemlerden yararlanma, (1) Matematigin tarihsel gelisim
stirecinde 6nemli rol oynayan anekdotlar veya hikayeler anlatma, (i) MT ile ilgili arastirma projelerinden
yararlanma, (j) MT ile ilgili calisma yapraklarindan yararlanma.

MT’nin derslerde kullanim yollar ile ilgili ¢alismalar incelendiginde, arastirmacilarin daha ¢ok MT’nin
derslerde kullanim yollarindan tarihsel problemleri (Clark, 2011; Karakus, 2009; Swetz, 1994), yasam oykiilerini
(Clark, 2011; Lawrance, 2006; Y1ldiz ve Baki, 2016b; Yildiz ve Gokeek, 2013), ¢alisma yapraklarim (Ho, 2008;
Karakus, 2009; Lawrance, 2006) tercih ettikleri goriilmiistiir. Tiirkiye’deki ortaokul matematik dersi kitaplarinda
ise pi sayisinin bulunan farkli degerlerine, hayat hikdyelerine, eski sayilarin yaziliglarima yer verildigi
belirlenmistir (Baki ve Biitliiner, 2013). MT ile ilgili yapilan ¢aligmalar incelendiginde, matematik &grenme-
Ogretme ortamlarmin MT ile zenginlestirilmesinde MT’ye iliskin goriislerin dnemli bir yeri oldugu tespit
edilmistir (Panasuk ve Horton, 2012; Yenilmez, 2011). Bununla birlikte 6grencilerin MT’nin derslerde
kullammiyla ilgili goriislerinin olumlu olmasi i¢in &grenme ortamlarinda miimkiin oldugunca ¢ok sayida
kullanim yoluna yer verilmesi gerektigi diisiiniilmektedir.

MT, matematik 6gretimi icin altin degerinde kullanim yollar1 igerebilmektedir. Ogrencilerin matematigi
zevkle dgrenmelerini saglamak ve derse ilgilerini artirmak i¢in bu kullanim yollarindan yararlanmanin énemli
oldugu sdylenebilir. Siiphesiz ki her 6grenciye ilham kaynagi olabilecek kullanim yollar1 farklilik gosterebilir.
Ogretmenlerin, dgrenciler i¢in ilham kaynagi olan kullanim yollarini tespit ederek derslerini kullanim yollarina
gore bicimlendirmeleri, dgrencilerin matematik basarilarini arttirma ve matematigi daha kolay dgrenmelerini
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saglama adina 6nemli bir adim olacag: diistiniilmektedir. Bu baglamda gelistirilen 6lgegin alana olumlu katkilar
saglayacagi umulmaktadir. MT nin matematigi daha sevimli hale getirecek ve dgrencilerin dikkatlerini ¢ekecek
zengin bir kaynak olmasi nedeniyle (Mersin ve Durmus, 2020), MT ile ilgili kullamim yollarinin derslerde
kullanilmasinin ve bu kullanim yollar1 ile ilgili 6grenci goriislerinin belirlenmesinin  6nemli oldugu
goriilmektedir. Buna karsin yapilan alan yazin taramalarinda MT nin matematik derslerinde kullanim yollar ile
ilgili ogrencilerin goriislerini belirleyecek nicel araglarin olmadigi tespit edilmistir. Dolayisiyla MT’nin
matematik Ogretiminde kullanilmasina iliskin &grencilerin  diisiincelerini tespit edebilecek bir 0Slgegin
gelistirilmesinin gerekli ve o6nemli oldugu diisiiniilmektedir. Bu dogrultuda calismada, MT’ nin matematik
ogretiminde kullanilmasina iliskin goriis 6lgegi gelistirilmesi amaglanmistir.

2. Yontem

Bu arastirma, ortaokul 6grencilerinin matematik ogretiminde MT’nin kullanilmasina yonelik gérislerinin
belirlenmesi i¢in hazirlanmig bir 6lgek gelistirme calismasidir. Olgek gelistirme adimlari, ilgili basliklara gore
aciklanmugtir.

2.1. Calisma Grubu

Bu aragtirma 2017-2018 egitim-6gretim yilmin 2. yariyilinda Giresun’daki 4 farkli devlet ortaokulunda
O6grenim goren 405 ortaokul Ogrenciyle yiriitiilmiistiir. Amagsal ornekleme yontemi bilgi agisindan zengin
durumlarin secgilerek ayrintili bir bigimde arastirma yapilmasini sagladigindan (Biiytikoztirk, Kilig Cakmak,
Akgiin, Karadeniz ve Demirel, 2013) tercih edilmistir. Ogrencilerin cinsiyet ve simf diizeylerine gore dagilimlar
Tablo 1’de sunulmustur:

Tablo 1. Katilimcilarin Cinsiyet ve Sinif Diizeylerine Gére Dagilimlar

Sinif Diizeyi
Cinsiyet 6 7 8 Toplam
Kadin 58 86 81 225
Erkek 43 73 64 180
Toplam 101 159 145 405

Tablo 1’e bakildiginda, kadin Ggrencilerin sayisinin daha fazla oldugu ve 7. ve 8. sinif diizeylerindeki
ogrenci sayilarinin birbirine yakin oldugu anlagilmaktadir. Uzman goriigleri dogrultusunda 5. siniftaki 6grenciler
arastirmaya dahil edilmemistir.

2.2. Veri Toplama Araci

Arastirma kapsaminda MT’nin matematik Ogretiminde kullanimina iliskin 6grencilerin distincelerini
belirlemek amaciyla “Matematik Ogretiminde MT’yi Kullanma Olgegi” gelistirilmistir. Olgek gelistirmeye
baglamadan 6nce ilk olarak literatiir taramasi yapilmigtir. Bu tarama sonucunda Alpaslan (2011), Gengkaya
(2018), Swetz (1994), Tzanakis ve digerleri (2000) ve Yildiz’in (2013) g¢aligmalar1 incelenmistir. Uzman ve
Ogretmen goriisleri de alinarak Tzanakis ve Arcavi (2002) ile Yildiz’in (2013) ifade ettikleri 13 kullamim yolu ile
ilgili 44 maddelik bir taslak 6l¢ek hazirlanmistir. Taslak 6lgek maddeleri 5°1i likert tipinde hazirlanmig olup
olumsuz maddeler 1-2-3-4-5, olumlu maddeler 5-4-3-2-1 bigciminde puanlanmistir. Olcek “kesinlikle
katiliyorum”, “katiliyorum”, “orta diizeyde katiliyorum”, “katilmiyorum” ve “kesinlikle katilmiyorum”
segeneklerinden olusmaktadir. Taslak 6l¢ekte 23 olumlu, 21 olumsuz madde bulunmaktadir. Taslak 6l¢ekten en
diisiik 44 puan, en yiiksek 220 puan alinabilir. Olgek uygulanmadan 6nce dgrencilere bilgilendirme yapilmistir.
Taslak 6lgek 6grencilere bir ders saatinde uygulanmuistir.

Olgegin goriiniis ve kapsam gegerliligi icin alaninda uzman 1 dgretim iiyesinin ve 2 matematik dgretmeninin
goriigleri alinmigtir. Gortigler dikkate alimarak anlagilmayan ya da birden fazla anlama gelebilecek maddeler
diizeltilerek kapsam ve goriiniis gegerliligi saglanmistir. Maddeler olusturulurken olumlu ve olumsuz maddelerin
sayisinin birbirine yakin olmasina, maddelerin sade ve anlasilir olmasina dikkat edilmistir. Uzman goriisleri
alindiktan sonra MT’ nin matematik 6gretiminde kullanimina yonelik 44 maddelik bir taslak 6lgek olusturulmusg
ve pilot uygulama siirecine hazir hale getirilmistir.

2.3. Veri Analizi

Taslak 6lgege ait veriler SPSS 24 programu kullanilarak analiz edilmistir. Gegerlilik ve giivenilirlik i¢in ilk
olarak taslak dlgegin kapsam ve goriiniis gegerliligi incelenmis, ardindan yap1 gegerliligi i¢in Agimlayici Faktor
Analizi (AFA) ve Dogrulayici Faktor Analizi (DFA) yapilmustir. Faktor analizlerinden sonra dlgegin tamamina
ve alt faktorlerine glivenilirlik analizleri yapilmustir. Toplanan verilerin faktor analizi igin uygunlugu Kaiser-
Meyer-Olkin (KMO) katsayis1 ve Bartlett testiyle yorumlanmustir (Biiyiikoztirk, 2012; Karagéz ve
Kosterelioglu, 2008). Faktorlerin daha anlamli yorumlanmasi amaciyla varimax rotasyon yontemi kullanilmisgtir.
Faktorlerden 6z degerleri 1°den biiyiik olanlar anlamli olarak kabul edilmistir (Can, 2017). Olgekte yer alacak
maddeleri belirlemek igin madde toplam puan korelasyonundan faydalamilmistir. AFA ile olusan faktorlerin
dogrulugunu test etmek i¢in maksimum likelihood yontemi kullanilarak AMOS 23 programinda DFA
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yapilmistir. Olgegin giivenilirliginin hesaplanmasinda ise test-tekrar test ve Cronbach Alpha ydntemleri
kullanilmusgtir.

3. Bulgular

Calismanin bulgular1 iki ana baslik altinda incelenmistir. Birinci baglikta 6lgegin yap1 gegerliliginin
incelenmesine; ikinci baglikta ise dlgegin giivenilirliginin incelenmesine ait bulgulara yer verilmistir.

3.1. Olgegin Yap1 Gegerliliginin incelenmesi
Olgegin yap1 gegerliliginin incelenmesi AFA ve DFA basliklar1 altinda sunulmustur.
3.1.1. A¢umlayict Faktor Analizi

[k olarak verilerin faktér analizine uygunlugu belirlenmistir. Bu amagla evrende normal dagilim gosterme
durumuna ve g¢aligma grubunun yeterliligine bakilmistir. Hazirlanan 44 maddelik taslak 6l¢ek 405 ortaokul
ogrencisine uygulanmistir. Faktor analizi yapilacak bir 6rneklemin biiytikliik 6l¢iitii 50 “cok kotd”, 100 “koti”,
200 “orta”, 300 “iyi”, 500 “cok iyi” ve 1000 ve fazlasi “mitkemmel” olarak kabul edilmektedir (Comrey ve Lee,
1992). Bu baglamda, ¢aligmanin 6rneklem biiyiikliigiiniin yeterli oldugu anlagilmaktadir. Toplanan verilerin
faktor analizi igin uygunlugu KMO katsayis1 ve Bartlett testiyle yorumlanmustir (Biiylikoztiirk, 2012). Bartlett
testi sonucu ve KMO degeri Tablo 2°de gosterilmistir:

Tablo 2. Olgegin faktor analizi i¢in uygunlugunun belirlenmesi

KMO ve Bartlett’s Testi
KMO 0,881
X 3467,563
Bartlett Testi Degeri Serbestlik Derecesi 325
Anlamlilik Diizeyi (p) 0,000

KMO testi, 6rneklem yeterliligini gosterir. KMO degerinin 0,7 ve {izeri olmasi 6rneklem biiyikligiiniin iyi
oldugunu, 0,5 - 0,7 arast olmas1 dérneklem biiylikliigliniin yeterli oldugunu ve 0,5’in alt1 olmasi ise yeterli iliskiyi
saglayacak orneklem ihtiyact oldugunu gostermektedir (Can, 2017). Tablo 2 incelendiginde, KMO katsayisinin
0,881 ve Bartlett anlamlilik diizeyinin p = 0,000 oldugu anlasilmaktadir. Bu durum, verilerin faktor analizi
yapmaya uygun oldugu anlamina gelmektedir.

Faktor yiik degerinin 0,45’ten biiyiik olmasi o maddenin faktorle olan iligkisinin iyi oldugunu gosterir (Can,
2017). Bu ¢aligmada literatiirde verilen degerler ve uzman goriisleri dikkate alinarak bir maddenin ¢ikarilmamasi
icin faktor yiik degerinin en az 0,45 olmasina karar verilmistir. 0,45’ten diisiik yiikk degeri olan maddeler ise
dlgekten ¢ikarilmustir. ki maddenin binisik sayilmamasi icin faktor yiikleri arasindaki farkin en az 0,1 olmasi
gerekmektedir (Biiyiikoztiirk, 2012). Bu baglamda aralarindaki fark 0,1 olan maddeler de binisik sayilip 6lgekten
¢ikarilmustir.

Olgekteki faktdr yiik degeri 0,45’ten az olan ve binisik olan maddeleri elemek amaciyla lgek iizerinde bes
kez faktor analizi uygulanmistir. Birinci faktér analizi i¢in dondiirilmiis (Varimax) temel bilesenler analizi
sonucunda 6z degerleri 1’den biiyiik 3 faktdr elde edilmistir. Belirlenen ii¢ faktdr, 6lgcek varyansinin
%35,680’ini acikladigi goriilmiistiir. Birinci faktor analizi sonucunda, faktor yiik degeri 0,45’ten kiigiik olan 10
maddeye rastlanmigtir. Asagida verilen 10 madde 6lgekten ¢ikarilmistir:

1. Ogretmenimin derslerde anlattig1 {inlii matematikgilerin yasam dykiilerini ailemle paylasmam.
2. Ogretmenimin derslerde matematiksel sembol veya kavramlarin tarihsel gelisimini anlatmasini istemem.

3. Matematiksel bir kavram veya konu ile ilgili tarihsel sozleri derslerde kullanmak iletisim becerimi
artirmaz.

4. Ogretmenimin derslerde MT ile ilgili galisma yapraklarini kullanmasinin akademik basarima olumlu etkisi
oldugunu diistiinmiiyorum.

5. Matematigin gelisiminde onemli rol oynayan matematikg¢ilerin hayat hikayeleri ile ilgili oyun metni
yazmakta zorlanirim.

6. Opretmenimin derslerde kullandig1 matematiksel terimlerin anlam ve kokenlerini arkadaslarimla
paylagsmam.

7. Matematiksel bir kavram veya konu ile ilgili tarihsel s6zleri derslerde yorumlamak isterim.

8. Matematigin tarihsel gelisim siirecinde yapilan mekanik aletler matematigin hayatin bir pargasi oldugunu
gormemi saglar.
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9. Matematigin gelisim siirecinde yapilan mekanik aletleri kullanmakta zorlanirim.
10. Ogretmenimin derslerde anlattigi matematigin tarihsel gelisimi iginde énemli rol oynayan yasanmis
hikayeleri ilgi ¢ekici bulurum.

Kalan 34 madde ile yapilan ikinci faktor analizine gore 6l¢ekteki maddeler 6z degeri 1’den biiyiik ti¢ faktor
altinda toplanmistir. Belirlenen ii¢ faktor, dlcek varyansinm %40,76’sim1 agiklamaktadir. ikinci faktor analizi
sonucunda asagida verilen 5 madde binisik oldugundan 6l¢ekten ¢ikarilmistir:

1. MT ile ilgili simif disinda yapilan etkinliklere katilmaktan zevk alirim.

2. MT ile ilgili arastirma projeleri hazirlamak, 6zgiin iiriinler iiretme konusunda beni cesaretlendirir.
3. MT ile ilgili sinif dis1 etkinlikler matematige olan sevgimi artirir.

4. Matematigin gelisim siirecinde yapilan mekanik aletler beni yeni seyler iiretmeye tesvik eder.

5. Yasam oykiileri bilim insanlarinin yasadigi zamanin kosullarini daha iyi anlamami saglar.

Kalan 29 madde ile yapilan iigiincii faktdr analizine gdre dlgekteki maddeler 6z deZeri 1’den biiyiik ii¢ faktdr
altinda toplanmustir. Belirlenen {i¢ faktor, 6lgek varyansinin %41,534’{inii agikladigr goriilmiistiir. Ugiincii faktor
analizi sonucunda asagida verilen 2 madde binisik oldugundan 6lgekten ¢ikarilmistir:

1. Ders kitaplarinda MT ile ilgili tarihsel boliimlere fazla yer verilmemelidir.
2. MT ile ilgili film veya videolar izlemek, konular1 daha kolay anlamama yardimci olur.
Kalan 27 madde ile yapilan dordiincii faktor analizine goére 6lgek, 6z degeri 1°den biiyiik li¢ faktor altinda

toplanmustir. Belirlenen ii¢ faktoér 6lgek varyansinin %42,102°sini agiklamaktadir. Dordiincii faktor analizi
sonucunda asagida verilen 1 madde binisik oldugundan 6l¢ekten gikarilmistir:

1. Matematiksel bir kavram veya konu ile ilgili tarihsel sozleri yorumlamak 6zgiivenimi arttirmaz.

Kalan 26 madde ile yapilan besinci faktor analizine gore Olcek, 6z degeri 1’den biiyiik ti¢ faktor altinda
toplanmistir. Belirlenen ii¢ faktér olcek varyansinin %42,569’unu aciklamaktadir. Besinci faktdr analizi
sonucunda faktor yiik degeri 0,45’ten diisiik maddeye rastlamlmamistir. Olgegin faktdr yiik degerlerinin ise
0,412 ile 0,640 arasinda oldugu tespit edilmistir. Ayrica 5. faktdr analizi sonucunda binigsik maddelere
rastlanilmamustir. Yapilan faktér analizleri sonucunda 6lgegin 26 maddeden olustugu belirlenmistir. Asagida
6l¢ek bilesenlerini belirlemek i¢in izlenen adimlar sunulmustur:

a. Olgegin Faktor Sayisimin Belirlenmesi: Faktor sayisimi tespit etmek igin gizgi grafigi incelenmis ve ¢izgi
grafigi Sekil 1°de gosterilmistir:
Cizgi Grafigi

Oz Degerler

T T T & T T 1 T T T 1T T T T T T 1 T T T
1T 2 F 4 5 & T B 8 10 91 12 13 14 15 16 17 18 1% 20 2 2T 23 [ IS 06

Faktor Sayisi
Sekil 2. Olgegin faktor sayisini gosteren ¢izgi grafigi
Cizgi grafigi, c¢ikarilacak faktor sayisini belirlemede bir odlciittiir (Can, 2017). Sekil 1°de 6z degerlerin

degisimi incelendiginde, 6z deger ¢izgisinin egiminde belirgin bir azalma olup, 6z degerlerin kararli bir duruma
gegtikleri kirilma noktasi 3’tiir. Bu durum 6lgegin ii¢ faktdrden olustugunu gostermektedir.
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b. Olgegin Faktor Degiskenlerinin Belirlenmesi: Oz degerler, agiklanan varyans oranlari, faktor yiik
degerleri, dondiiriilmis faktor yiikleri ve madde toplam korelasyon degerleri Tablo 3’te gosterilmistir:

Tablo 3. Olgek maddelerine ait yiik ve korelasyon degerleri

Madde Toplam

Madde No FIzl)l;Eti; l\e{:iik Déndiiriilmiis Faktor Yiik Degerleri Korelasyon Degerleri
£ Faktor 1 Faktor 2 Faktor 3
19 0,640 0,640 0,624
23 0,634 0,621 0,626
20 0,493 0,634 0,492
18 0,482 0,616 0,475
17 0,553 0,598 0,546
26 0,604 0,600 0,598
21 0,555 0,589 0,550
16 0,610 0,581 0,594
25 0,546 0,555 0,537
15 0,556 0,519 0,552
22 0,530 0,677 0,534
13 0,529 0,670 0,530
24 0,516 0,652 0,521
12 0,570 0,584 0,575
2 0,484 0,555 0,500
10 0,507 0,539 0,513
11 0,560 0,491 0,564
14 0,453 0,486 0,466
5 0,412 0,650 0,432
1 0,486 0,633 0,493
6 0,583 0,593 0,582
4 0,563 0,565 0,562
9 0,476 0,523 0,481
8 0,614 0,573 0,608
3 0,477 0,555 0,488
7 0,621 0,513 0,618
Oz Degerler 4,111 3,550 3,407
Aciklanan Varyans Orani 215,812 %13,654 913,104

Oz degerleri 1°den biiyiik olan faktdrler anlamlidir (Can, 2017). Bu gergevede, arastirmada 6z degeri 1°den
biiyiik olan 26 maddenin 3 faktor altinda toplandigi belirlenmistir. Birinci faktoriin agikladigr varyans %15,812,
ikinci faktoriin agikladigi varyans %13,654 ve TUglnci faktoriin agikladign varyans %13,104 olarak
goriilmektedir. Ug faktoriin dlgege yonelik agikladiklart toplam varyans ise %42,57°dir. Toplam varyans
oranmin %40 ile %60 arasinda olmasi 6lgegin faktor yapisiin giiclii oldugunu gostermektedir (Biiyilikoztiirk,
2012). Bu sebeple dlgegin toplam varyans oraninin yeterli oldugu anlagilmaktadir.

Birinci faktdorde on madde bulunmaktadir ve maddelerin faktdr yiik degerleri 0,640 ile 0,519 arasindadir.
Ikinci faktorde 8 madde yer almaktadir ve maddelerin faktor yiik degerleri 0,677 ile 0,486 arasindadir. Ugiincii
faktorde ise 8 madde bulunmaktadir ve maddelerin faktor yiik degerleri 0,650 ile 0,513 arasindadir. Bu baglamda
her maddeye iligkin faktor yiik degerlerinin iyi diizeyde oldugu anlagilmaktadir (Can, 2017).

Olgek maddelerinin ayirt edicilik giiciinii belirlemek i¢in madde toplam korelasyon degerleri hesaplanmustir.
Tablo 3’e bakildiginda, ii¢ faktor altindaki maddelerin madde toplam korelasyon degerlerinin 0,432 ile 0,626
arasinda olmasindan dolay1r maddelerin ayirt ediciliklerinin kabul edilebilir diizeyde oldugu anlasilmaktadir
(Blytikozturk ve digerleri, 2013). Bir madde i¢in alt %27’lik ve iist %27’lik gruplarin madde ortalama puanlari
arasinda anlamli bir fark yok ise bu maddenin ayiricilik giicliniin zayif olmasi1 nedeniyle 6lgekten gikarilmasi
gerekmektedir (Balci, 2006). Madde ayirt ediciligi ile ilgili t testi sonuglar1 Tablo 4’teki gibidir:
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Tablo 4. Madde ayirt ediciligi ile ilgili t testi sonuglart

Standart Alt / Ust Grup
Madde No Grup Madde Sayis1 Ortalama Ortalamalar Arasi Farkin p
Sapma o .
t Degeri
1 Alt Grup 109 2,87 1,38 -9,96 0,000
Ust Grup 109 4,43 0,89 -9,96 0,000
5 Alt Grup 109 2,68 1,37 -9,86 0,000
Ust Grup 109 4,34 1,11 -9,86 0,000
3 Alt Grup 109 2,98 1,33 -8,81 0,000
Ust Grup 109 4,45 1,12 -8,81 0,000
4 Alt Grup 109 3,02 1,31 -9,97 0,000
Ust Grup 109 4,47 0,76 -9,97 0,000
5 Alt Grup 109 3,06 1,40 -7,10 0,000
Ust Grup 109 4,27 1,10 -7,10 0,000
6 Alt Grup 109 2,62 1,22 -13,08 0,000
Ust Grup 109 4,40 0,73 -13,08 0,000
7 Alt Grup 109 2,83 1,35 -12,51 0,000
Ust Grup 109 4,60 0,61 -12,51 0,000
8 Alt Grup 109 2,68 1,22 -11,60 0,000
Ust Grup 109 4,36 0,89 -11,60 0,000
9 Alt Grup 109 3,18 1,37 -9,21 0,000
Ust Grup 109 4,61 0,87 -9,21 0,000
10 Alt Grup 109 3,03 1,17 -11,25 0,000
Ust Grup 109 4,55 0,96 -11,25 0,000
1 Alt Grup 109 2,72 1,42 -12,55 0,000
Ust Grup 109 4,60 0,94 -12,55 0,000
12 Alt Grup 109 2,82 1,35 -13,62 0,000
Ust Grup 109 4,76 0,68 -13,62 0,000
13 Alt Grup 109 3,12 1,25 -10,33 0,000
Ust Grup 109 4,51 0,60 -10,33 0,000
14 Alt Grup 109 2,98 1,37 -9,39 0,000
Ust Grup 109 4,52 0,92 -9,39 0,000
15 Alt Grup 109 3,16 1,35 -12,07 0,000
Ust Grup 109 4,76 0,45 -12,07 0,000
16 Alt Grup 109 3,16 1,33 -12,66 0,000
Ust Grup 109 4,82 0,48 -12,66 0,000
17 Alt Grup 109 3,28 1,28 -12,44 0,000
Ust Grup 109 4,85 0,46 -12,44 0,000
18 Alt Grup 109 3,56 1,36 -10,27 0,000
Ust Grup 109 4,89 0,29 -10,27 0,000
19 Alt Grup 109 3,05 1,28 -12,88 0,000
Ust Grup 109 4,78 0,70 -12,88 0,000
20 Alt Grup 109 3,26 1,22 -10,78 0,000
Ust Grup 109 4,74 0,88 -10,78 0,000
21 Alt Grup 109 3,07 1,39 -9,90 0,000
Ust Grup 109 4,58 0,67 -9,90 0,000
29 Alt Grup 109 2,46 1,18 -11,86 0,000
Ust Grup 109 4,21 1,03 -11,86 0,000
23 Alt Grup 109 2,80 1,29 -14,46 0,000
Ust Grup 109 4,73 0,63 -14,46 0,000
24 Alt Grup 109 2,65 1,32 -12,33 0,000
Ust Grup 109 4,43 0,77 -12,33 0,000
25 Alt Grup 109 3,18 1,26 -12,15 0,000
Ust Grup 109 4,73 0,49 -12,15 0,000
26 Alt Grup 109 2,83 1,44 -14,23 0,000
Ust Grup 109 4,83 0,73 -14,23 0,000

Tablo 4 incelendiginde, %27’lik alt ve st gruplarin madde puan ortalamalar1 arasinda anlaml farklihigin
oldugu goriilmektedir. Bu degerlerle dlgekteki maddelerin gegerliliklerinin yiiksek oldugu, yontemsel yeterlik
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yoniinden ayirt etmeye ve ayni davranist 0lgmeye iliskin maddeler olduklar1 ortaya ¢ikmustir (Biiyiikoztiirk,
2012).

Olgege ait 3 faktoriin birbirleri arasndaki korelasyon dlciimii ile ilgili elde edilen sonuglar Tablo 5’te
sunulmustur:

Tablo 5. Faktor toplam puanlar ve 6lgek toplam puanlart arasindaki iligkilere ait Pearson korelasyon katsayilari

Faktor 1 Faktor 2 Faktor 3 Toplam
Faktor 1 1 0,553 0,577 0,844
Faktor 2 0,553 1 0,557 0,845~
Faktor 3 0,577 0,557 1 0,834
Toplam 0,844~ 0,845 0,834~ 1

**p < 0,01

Tablo 5’¢ gore, olgek maddelerine ait li¢ faktor arasinda pozitif yonde bir iliski oldugu anlagilmaktadir.
Ayrica faktorlerin birbirleriyle ve 6lgek toplam puamyla aralarindaki iligkisinin p < 0,01 diizeyinde anlamh
oldugu goriilmektedir.

c. Olgegin Faktorlerinin Isimlendirilmesi: Tablo 3 incelendiginde, birinci faktordeki maddelerin (15, 16,
17, 18, 19, 20, 21, 23, 25 ve 26) davranis haline getirme ile ilgili oldugu belirlenmis ve bu maddeler “MT’yi
Davranig Haline Getirme” olarak isimlendirilmistir. Birinci faktor ile ilgili maddeler agagida sunulmustur:

1. MT ile ilgili film veya videolar1 izlemekten hoslanmam. (Madde 15)

2. Ogretmenimin derslerde matematigin tarihsel gelisimi icinde énemli rol oynayan anekdot veya hikayeler
anlatmasi derse olan dikkatimi dagitir. (Madde 16)

3. Matematigin tarihsel gelisimi i¢inde 6n plana ¢ikan problemlerin derslerde kullanilmasi problem ¢ézme
becerilerimi gelistirmez. (Madde 17)

4. Sinif dis1 bir etkinlik olarak miizeleri (arkeoloji, bilim ve teknoloji tarihi gibi) gezmek gereksizdir. (Madde
18)

5. Ogretmenimin derste MT ile ilgili anekdot veya hikdyeler anlatmasi derse olan merakimi arttirmaz.
(Madde 19)

7. MT ile ilgili aragtirma projeleri almak istemem. (Madde 21)

8. MT ile ilgili arastirma projesi hazirlamaktan hoglanmam. (Madde 23)

9. Matematigin tarihsel gelisimi iginde 6n plana ¢ikan problemler matematiksel diisiinme becerimi
gelistirmez. (Madde 25)

10. Ogretmenimin derslerde MT ile ilgili anekdot veya hikdyeler anlatmas1 zaman kaybidir. (Madde 26)

Ikinci faktrdeki maddelerin (2, 10, 11, 12, 13, 14, 22 ve 24) ise ilgi duyma ile ilgili oldugu belirlenmis ve bu
maddeler “MT’ye Ilgi Duyma” olarak isimlendirilmistir. Ikinci faktor ile ilgili maddelere asagida yer verilmistir:

1. Derslerde matematigin tarihsel gelisiminde onemli rol oynayan matematik¢ilerin hayat hikayelerinin
oyunlastirilmasinda gorev almak isterim. (Madde 2)

2. Ogretmenimin derste matematiksel terimlerin anlam veya kokenlerinden yararlanarak ders islemesi
matematigin tarihsel gelisim siirecini 6grenmemi saglar. (Madde 10)

3. Unlii matematikgilerin yasam dykiilerini dinlemek beni arastirma yapma konusunda motive eder. (Madde
11)

4. MT ile ilgili anekdot veya hikayelerin oyunlastirilmasi derse olan ilgimi artirir. (Madde 12)

5. Matematiksel bir kavram veya konu ile ilgili tarihsel sozleri derslerde kullanmak dil becerimi artirir.
(Madde 13)

6. Derslerde matematigin tarihsel gelisim siirecinde gelistirilen mekanik aletleri kullanmak beni mutlu eder.
(Madde 14)

7. Matematigin tarihsel gelisimi i¢inde 6n plana g¢ikan problemleri ¢ozerken {inlii bir matematik¢i gibi
diistinmeye ¢alisirim. (Madde 22)

8. Tarihsel problemler, beni yeni ¢dzlim yollar1 iiretmeye yonlendirir. (Madde 24)

Ucgiincii faktordeki maddelerin (1, 3, 4, 5, 6, 7, 8, 9) ise benimseme ile ilgili oldugu belirlenmis ve bu
maddeler de “MT’yi Benimseme” olarak isimlendirilmistir. Ugiincii faktor ile ilgili maddeler asagidaki gibidir:

1. Ogretmenimin derslerde MT ile ilgili caliyma yapraklarini kullanmasi dersi eglenceli hale getirir.
(Madde 1)

2. Unlii matematikgilerin yasamlarini dinlemek onlara olan saygimu artirir. (Madde 3)

3. Ogretmenimin derslerde matematiksel terimlerin anlam veya kokenlerinden bahsetmesini isterim. (Madde
4)

4. Ders kitaplarindaki MT ile ilgili tarihsel boliimleri okumaktan sikilirim. (Madde 5)
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5. Ogretmenimin derslerde iinlii matematikgilerin yasam &ykiilerinden bahsetmesi bana heyecan verir.
(Madde 6)

6. Ogretmenimin derslerde matematiksel sembol veya kavramlarin tarihsel gelisiminden bahsetmesi dersi
kalici 6grenmemi saglar. (Madde 7)

7. Ogretmenimin derslerde MT ile ilgili galisma yapraklarmi kullanmasi dersi hatirlamami kolaylastirir.
(Madde 8)

8. Ders kitaplarindaki MT ile ilgili tarihsel boliimler genel kiiltliriimii arttirmaz. (Madde 9)
3.1.2. Dogrulayici Faktor Analizi

Bu caligmada, AFA ile elde edilmis olan 26 maddelik ve ii¢ faktorlii MT nin matematik 6gretiminde
kullanimma yonelik goriis 6lgeginin, bir model olarak dogrulanip dogrulanmadigini belirlemek i¢in DFA
yapilmustir (Cokluk, Sekercioglu ve Biiyiikoztiirk, 2016).

DFA karmagik sayilar1 ¢oziimleyen ve analiz sonucunda ¢ok sayida istatistiki bilgiyi aciklayan bir analizdir
(Cokluk ve digerleri, 2016). DFA’da modelin dogrulanip dogrulanmadigini belirlemek igin birgok uyum indeksi
kullanilmaktadir. Bunlar, x? / df (Ki-kare/Serbestlik Derecesi), CFI (Comparative Fit Index), AGFI (Adjusted
Goodness of Fit Index), GFI (Goodness of Fit Index), RMSR (Root Mean Square Residual) ve RMSEA (Root
Mean Sguare Error of Approximation) uyum indeksleridir (Seger, 2015). Bu uyum indekslerinde, modelin kabul
edilebilir bir uyum diizeyinde oldugu, mitkkemmel uyum diizeyinde oldugu veya reddedildigini gosteren deger
araliklar1 vardir. Bu arastirmada DFA’da kullanilan model uyum indeksleri ve deger araliklari Tablo 6’da
verilmistir:

Tablo 6. DFA uyum indeks degerleri
Uyum Kabul Edilebilir

indeksleri Miikemmel Uyum Uyum Kaynaklar
X2/ df 0<x*/df<3 3<x’/df<5 Seger (2015)
RMSEA 0<RMSEA <005 0.05<RMSEA < 0,08 (Szcgg:r));nelleh—Engel, Moosbrugger ve Miiller
CFI 0,95 < CFI < 1,00 0,90 < CFI < 0,95 Simsek (2009)
AGFI 0,85 <AGFI <1,00 0,80 < AGFI < 0,85 Celik ve Turung (2011)
GFI 0,90 <GFI<1,00 0,85 <GFI <0,90 Meydan ve Sesen (2015)

Schermelleh-Engel, Moosbrugger ve Miiller

RMSR  0<RMSR<005  005<RMSR<008 /'y

DFA sonucunda elde edilen model uyum degerleri Tablo 6’daki uyum indeksleri tablosuna bakilarak
degerlendirilmistir. Model uyum degerleri Tablo 7°de gésterilmistir:

Tablo 7. DFA sonucunda elde edilen model uyum degerleri

Uyum Yapisal Esitlik  Miikemmel Uyum Kabul Edilebilir

indeksleri Modeli Kriterleri Uyum Kriterleri Degerlendirme
x° | df 2,859 0<x*/df <3 3<x’/df <5 Miikemmel Uyum
RMSEA 0,068 0<RMSEA<0,05 0,05<RMSEA<0,08 Kabul Edilebilir Uyum
CFlI 0,904 0,95<CFI<1,00 0,90 < CFI <0,95 Kabul Edilebilir Uyum
GFI 0,868 0,90 <GFI <100 0,85 < GFI < 0,90 Kabul Edilebilir Uyum
AGFI 0,851 0,85 <AGFI <1,00 0,80 < AGFl < 0,85 Miikemmel Uyum
RMSR 0,08 0 <RMSR £0,05 0,05 <RMSR <0,08 Kabul Edilebilir Uyum

Tablo 7 incelendiginde, x* / df degerinin 2,859 oldugu anlasilmaktadir. x* / df degerinin 3’ten kiigiik
oldugundan miikemmel uyum diizeyinde oldugu anlasilmaktadir. GFI degerinin 0,868 ve CFI degerinin 0,904
olmas1 CFI ve GFI degerinin kabul edilebilir deger araliginda oldugunu gostermektedir. AGFI degerinin ise
0,851 olmasidan mitkemmel uyum deger araliginda oldugunu gostermektedir. Modele ait RMSR degerinin 0,08
olmasi kabul edilebilir diizeyde oldugunu, RMSEA degerinin 0,08’ten kiigiik olmasi da kabul edilebilir uyum
araliginda oldugunu gostermektedir. DFA sonucunda elde edilen path diyagramu Sekil 2°de sunulmustur:
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Sekil 2. DFA sonucunda elde edilen path diyagrami

Path diyagramda dikdortgen sekiller 6lgek maddelerini, oval daireler 6lgegin alt boyutlarini, kiigiik daireler
hata paymi ve agiklanamayan varyanst gostermektedir (Capik, 2014). Bu caligma sonucunda elde edilen {i¢
faktor 26 degiskenle agiklanmigtir. MT yi davranis haline getirme boyutu altinda 10, MT’yi benimseme boyutu
altinda 8, MT ye ilgi duyma boyutu altinda ise 8 madde yer almaktadir.

3.2. Olgegin Giivenilirliginin incelenmesi

26 maddelik 6l¢egin Cronbach Alpha giivenilirlik katsayisi 0,902 olarak bulunmustur. Cronbach Alpha

giivenilirlik katsayisi Tablo 8’de gosterilmistir:

Tablo 8. Olgegin Cronbach Alpha giivenilirlik katsay1s

Giivenilirlik Analizi
Cronbach’s Alpha Standartlastirilmis Maddelere Dayali Cronbach’s Alpha Madde Sayisi
0,902 0,903 26

Giivenilirlik katsayisinin 0,70’in lizerinde bir degere sahip olmasi dlgegin giivenilir olarak kabul edilebilmesi
icin gereklidir (Biiyiikoztiirk, 2012; Sencan, 2005). Buna gore gelistirilen 6lgegin Cronbach Alpha katsayisinin
1’e yakin olmasi dl¢egin yiiksek bir giivenilirlige sahip oldugunu ifade etmektedir. Faktorler bazinda Cronbach
Alpha katsayilart incelendiginde Faktdr 1 igin 0,846, Faktor 2 icin 0,789 ve Faktor 3 igin 0,793 degerleri
hesaplanmistir. Faktorler bazli bakildiginda da 6lgegin yiiksek bir giivenilirlige sahip oldugu goriilmektedir.

Olgegin kararlihgmi ortaya koymak igin ise 452 dgrenciye egitim arastirmalari i¢in uygun oldugu belirtilen
iki aylik zaman araligi (Fraenkel ve Wallen, 2008) ile dl¢ek tekrar uygulanmistir. Bu siirenin dncesinde ve
sonrasinda alman puanlar arasindaki kararliligi belirlemek amaciyla Pearson momentler ¢arpim korelasyon
katsayis1 hesaplanmis (Karasar, 2018); yiiksek diizeyde, pozitif ve anlamli bir iliski oldugu goriilmiistir
(rusz = 0,87, p < 0,01). Korelasyon degerinin, 0,30’dan kiigiik olmasi iliskinin disiik, 0,30 ile 0,70 arasinda
olmasi orta ve 0,70’ten biiylik olmas: ise iliskinin yiiksek oldugu anlamina gelir (Biiytikoztiirk, 2012). Bu
baglamda, 6l¢egin belirli bir zaman araligina bagh olarak kararliliginin yiliksek oldugu anlasilmaktadir.

4. Tartisma, Sonuc ve Oneriler

Bu arastirmada, ortaokul 6grencilerinin MT nin matematik 6gretiminde kullanilmasina iligkin disiincelerini
tespit etmek igin gegerli ve giivenilir bir 6lgek gelistirmek amaglanmigtir. Hazirlanan 44 maddelik taslak 6lgek
405 ortaokul &grencisine uygulanmistir. Olgegin kararhligim gostermek igin, 452 dgrenciye iki ay sonra dlgek
tekrar uygulanmustir.
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Olgegin yapi gegerhhgl icin faktdr analizi yapilmistir. AFA sonuglarina gore taslak dlcegin iic faktorlii
oldugu goriilmiistiir. Oz degerler igin birikimli varyans miktarinin ise toplam varyansin %42,57 sini acikladig1
gorilmiistiir. Birinci faktordeki maddelerinin (15, 16, 17, 18, 19, 20, 21, 23, 25 ve 26) davranis haline getirme
ile ilgili oldugu belirlenmis ve bu maddeler “MT’yi Davramig Haline Getirme” olarak isimlendirilmistir. Tkinci
faktordeki maddelerin (2, 10, 11, 12, 13, 14, 22 ve 24) ise ilgi duyma ile ilgili oldugu belirlenmis ve bu maddeler
“MT’ye Ilgi Duyma” olarak isimlendirilmistir. Uciincii faktordeki maddelerin (1, 3, 4, 5, 6, 7, 8, 9) ise
benimseme ile ilgili oldugu belirlenmis ve bu maddeler de “MT’yi Benimseme” olarak isimlendirilmistir.

AFA ile elde edilmis olan 26 maddelik ve {i¢ faktorlii dlgegin, bir model olarak dogrulanip dogrulanmadigini
test etmek icin DFA yapilmustir. X°/ df ve AGFI degerlerinin miikemmel uyum, RMSEA, CFIl, GFI ve RMSR
degerlerinin ise kabul edilebilir uyum diizeyinde oldugu belirlenmistir (x2 / df = 2,859, p = 0,000;
RMSEA = 0,068; CFI = 0,904; GFI = 0,868; AGFI = 0,851; RMSR = 0,08). Bu sonuglar Celik ve Turung
(2011), Meydan ve Sesen (2015), Schermelleh-Engel, Moosbrugger ve Miiller (2003), Secer (2015) ve Simsek’e
(2009) gore kabul edilebilir diizeydedir. Dolayisiyla, {i¢ faktorden olusan 6lgegin gegerli bir yapiya sahip oldugu
ve DFA sonuglart ile de modelin dogrulandig: anlasiimustir.

26 maddelik dlgekte yapilan giivenilirlik analizleri sonucunda Cronbach Alpha giivenilirlik katsayis1 0,902
olarak hesaplanmustir. Faktorler bazinda Cronbach Alpha katsayilari incelendiginde ise Faktor 1 igin 0,846,
Faktor 2 icin 0,789 ve Faktor 3 igin 0,793 degerleri hesaplanmistir. Faktorlere bakildiginda da 6lgegin oldukga
yiiksek bir giivenilirlige sahip oldugu gorilmektedir (Sencan, 2005). Test tekrar test analizi sonucunda
korelasyon katsayisi 0,87 olarak bulunmustur. Bu baglamda, 6l¢egin belirli bir zaman araligina bagli olarak
kararliligimin yiiksek oldugu anlagilmaktadir (Biiyiikoztiirk, 2012).

Yapilan gegerlilik ve giivenilirlik analizlerinden sonra 26 maddeden (14’i olumlu, 12’si olumsuz) ve g alt
faktorden olusan “MT’nin Matematik Ogretiminde Kullanimina Iliskin Goriis Olgegi”  gelistirilmistir.
Gelistirilen bu 6l¢egin, ortaokul 6grencilerinin MT’ye yonelik goriislerini belirlemeyle ilgili aragtirmalara yol
gosterecegi diigiiniilmektedir. Ayrica bu 6lcegin, ortaokul 6grencilerinin yani sira ortadgretimdeki 6grencilerin
MT’nin matematik &6gretiminde kullanimina yonelik goriislerini  tespit etmek isteyen ogretmen veya
aragtirmacilar tarafindan kullanilabilecegi diisliniilmektedir. Gelistirilen Olgekle ortadgretimdeki 6grencilerin
MT’yi benimseme, MT’ye ilgi duyma ve MT’yi davranig haline getirme ile ilgili goriiglerinin tespit edilmesi ya
da hangi kullanim yollar1 kullanildiginda 6grencilerin  daha ¢ok motive olduklarinin belirlenmesi
akademisyenlere ve Ogretmenlere kilavuzluk edecegi diisiiniilmektedir. Ogretmen veya arastirmacilar
6grencilerin kullanim yollarina yonelik motive olma durumlarini bildiklerinde 6grenme ortamlarini buna gére
sekillendirebilirler ve 6grencilerin matematik derslerine daha aktif katilmalarini saglayabilirler.

Olgegin son halinden alinabilecek en yiiksek puan 130, en diisiik puan ise 26°dir. Olgekteki maddelere katilma
durumuna gore alinabilecek puanlar diizeylere gore simflandirilmigtir. Buna gore 6lgekteki maddelerin ortalama
puanlari 1,00 < x < 1,79 araliginda ise “Cok Olumsuz”, 1,80 < x <2,59 araliginda ise “Olumsuz”, 2,60 < x < 3,39
araliginda ise “Orta Diizeyde Olumlu”, 3,40 < x < 4,19 araliginda ise “Olumlu” ve 4,20 < x < 5,00 araliginda ise
“Cok Olumlu” kategorisi altinda incelenebilir. Olgegin son hali ekte sunulmustur.
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Ek. Matematik Ogretiminde MT’yi Kullanma Olgegi

MADDELER

Kesinlikle

Katilmiyorum

Katilmiyorum

Orta Diizeyde
Katiliyorum

Katiliyorum

Kesinlikle

Katillyorum

1. MT ile ilgili film veya videolar: izlemekten hoglanmam.

2. Ogretmenimin derslerde matematigin tarihsel gelisimi icinde nemli rol
oynayan anekdot veya hikayeler anlatmasi derse olan dikkatimi dagitir.

3. Matematigin tarihsel gelisimi icinde 6n plana cikan problemlerin
derslerde kullanilmasi problem ¢ézme becerilerimi gelistirmez.

4. Sinif dis1 bir etkinlik olarak miizeleri (arkeoloji, bilim ve teknoloji tarihi
gibi) gezmek gereksizdir.

5. Ogretmenimin derste MT ile ilgili anekdot veya hikdyeler anlatmasi
derse olan merakimi arttirmaz.

6. Matematigi 6grenmek icin miizeye gitmek eglenceli degildir.

7. MT ile ilgili arastirma projeleri almak istemem.

8. MT ile ilgili arastirma projesi hazirlamaktan hoglanmam.

9. Matematigin tarihsel gelisimi icinde On plana ¢ikan problemler
matematiksel diisiinme becerimi gelistirmez.

10. Ogretmenimin derslerde MT ile ilgili anekdot veya hikayeler
anlatmasi zaman kaybidir.

11. Derslerde matematigin tarihsel gelisiminde 6nemli rol oynayan
matematik¢ilerin hayat hikayelerinin oyunlastirilmasinda goérev almak
isterim.

12.  Ogretmenimin  derste matematiksel terimlerin anlam veya
kokenlerinden yararlanarak ders iglemesi matematigin tarihsel gelisim
stirecini 6grenmemi saglar.

13. Unlii matematikgilerin yasam &ykiilerini dinlemek beni arastirma
yapma konusunda motive eder.

14. MT ile ilgili anekdot veya hikdyelerin oyunlagtirilmasi derse olan
ilgimi artirir.

15. Matematiksel bir kavram veya konu ile ilgili tarihsel sozleri derslerde
kullanmak dil becerimi artirir.

16. Derslerde matematigin tarihsel gelisim siirecinde gelistirilen mekanik
aletleri kullanmak beni mutlu eder.

17. Matematigin tarihsel gelisimi icinde 6n plana ¢ikan problemleri
¢ozerken {inlii bir matematikei gibi diigiinmeye caligirim.

18. Tarihsel problemler, beni yeni ¢6ziim yollar1 iiretmeye yonlendirir.

19. Ogretmenimin derslerde MT ile ilgili ¢alisma yapraklarmi kullanmasi
dersi eglenceli hale getirir.

20. Unlii matematikgilerin yasamlarini dinlemek onlara olan saygimi
artirir.

21. Ogretmenimin derslerde matematiksel terimlerin anlam veya
kokenlerinden bahsetmesini isterim.

22. Ders kitaplarindaki MT ile ilgili tarihsel bdliimleri okumaktan
sikilirim.

23. Ogretmenimin derslerde {inlii matematikgilerin yasam oykiilerinden
bahsetmesi bana heyecan verir.

24. Ogretmenimin derslerde matematiksel sembol veya kavramlarin
tarihsel gelisiminden bahsetmesi dersi kalic1 6grenmemi saglar.

25. Ogretmenimin derslerde MT ile ilgili calisma yapraklarim kullanmast
dersi hatirlamami kolaylastirir.

26. Ders kitaplarindaki MT ile ilgili tarihsel boliimler genel kiiltiiriimi
arttirmaz.
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