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Introduction

In the movement led by science and technology, it is among the educational objectives of the states
to foster qualified and high achieving individuals in order to either sustain leadership as a developed
state or to become a developed state (Akylz and Pala, 2010). Recently the need for individuals to be of
the desired nature increases the need for them to be literate individuals. The term literacy brings first to
mind, a shallow definition, comprising reading and writing skills. Bamberger (1975) defines reading as
translating letters, symbols, lines, and images into mental concepts and storing these concepts as
sentences in the memory and Akyol (2000) defines writing as expressing ideas with required symbols
and images and communication tools. However, in our changing and developing world, this concept has
evolved into one comprising the knowledge and skills of attributing meaning to our surroundings, using
various symbols to express notions, combining different systems and generating new notions (Ozgen
and Kutluca, 2013). Another aspect of literacy which distinguishes it from reading and writing is being
situational. Because while literacy is concerned with transferring skills into different areas, the activity of
reading and writing is a process symbolizing the interaction between reading, writing, the reader and
the reading text (Vacca and Vacca, 2005).

Literacy is divided into disciplines and the definitions of literacy for these disciplines have been
created and discussed. One of these disciplines is the concept of mathematical literacy. There are many
definitions of mathematical literacy. In fact, this situation was interpreted by Ozgen and Bindak (2011)
as mathematical literacy could not be clearly defined. Many researchers have expressed their views as
to what is and is not mathematical literacy (Kilpatrick, 2001). In fact, a framework has been developed
by Pugalee (1999) in order to identify what is included in mathematical literacy. This frame is as shown
in Fig.1;
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Figure 1. Mathematical Literacy Model by Pugalee (1999)

As seen in Figure 1, the outer circle of these two concentric circles consists of problem solving,
representing, manipulating, and reasoning which are four crucial elements for analyzing mathematics.
The technology, values, and communication which constitute the inner circle are the facilitators in
solving mathematics. These two concentric circles interact in order to facilitate and develop
mathematical literacy.

In his study, De Lange (2003) provided the components of the concept as in Figure 2 for a better
understanding of mathematical literacy.
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Figure 2. Components of Mathematical Literacy by De Lange (2003)

In Figure 2, De Lange (2003) divides mathematical literacy into three components: spatial and
quantitative literacy and numeracy. While mathematical concept groups consisting of space and shapes,
quantity, change and relations, and uncertainty may be related to one of these 3 components, they may
be related to more than one component. In the light of this information, mathematical literacy can be
defined as the capacity to use mathematical knowledge as much as possible in the challenges
encountered in everyday life and to overcome the challenges encountered (Steen, Turner and
Burkhardt, 2007). According to the definition made by the Programme For International Student
Assessment (PISA), which had a significant impact on the inclusion of mathematical literacy in school
curriculums, mathematical literacy is the ability to understand, deal with and identify mathematics. It is
also an understanding of the function and importance of mathematics in different contexts in the
current or future life of the individual (Organization for Economic Co-operation and Development
[OECD], 2006). In this context, mathematical literacy enables an individual to acknowledge the role of
mathematics in the modern world, establish relationships between everyday life and mathematics,
developing mathematical skills, to analyse their daily life, to solve problems, to interpret by thinking
numerically, similarly to interpret by thinking spatially, and to develop their self-confidence (Ozgen and
Bindak, 2008). In this study, "mathematical literacy" is taken as an individual’s capacity to identify and
understand the role that mathematics plays in the world, to make well-founded judgements and to use
and engage with mathematics in ways that meet the needs of that individual’s life as a constructive,
concerned and reflective citizen, as published by OECD in 2006. (OECD, 2006, p. 72).

Without a doubt, fostering mathematically literate individuals is one of the most important goals of
education. For this purpose, it is important to develop affective competences as well as mathematical
skills (Canturk Glinhan and Baser, 2007). Self-efficacy is one of the affective competencies such as
perceptions, attitudes, beliefs, which have a close relationship with behaviors. Bandura, who combined
the cognitive learning theory with the behaviorist theory to construct the social cognitive learning
theory, was the first to introduce the concept of self-efficacy (Bandura, 1986; Pajares, 2002). Social
cognitive learning theory is based on the idea that human beings are self-regulating, self-reflecting, self-
judging and proactive (foreseeing risks) (Bandura, 2001). From this perspective, self-efficacy plays an
important role due to its influence on these four concepts, which are among the determinants of social
cognitive learning theory. There are various definitions of self-efficacy concept which has an important
place in the literature. Bandura (1986) defined self-efficacy as people's judgments of their capabilities to
organize and execute courses of action required to attain a designated behaviour. Siegle and McCoach
(2007) describe the same concept as an individual's belief on whether he/she can perform a task or not.
While Brophy (1988) describes self-efficacy as an individual's reflections on his/her performance
capability in a situation where the individual is expected to perform a task successfully, Senemoglu
(2009) emphasized the individual's perception of his/her ability to cope with the situations he/she faces,
to conclude actions, and his/her personal capacity. Generally, when the self-efficacy definitions are
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compared, it is observed that the common points are the perception, belief, and judgment about the
ability of the individual to cope with the situations faced by the individual, to organize the activities that
are necessary to perform a certain task and to perform these activities successfully (Glircan, 2005).

Based on the above definitions, it can be argued that self-efficacy has a direct impact on an
individual's performance. If an individual does not believe that he/she can perform an intended task,
he/she will be unwilling to perform and will show a tendency to quit in the face of challenges. For
example, a student's belief that she can learn factorization shows her self-efficacy for this task. Thus, the
student will develop a positive attitude towards the subject and try to create a change in her behavior to
learn this topic (Cantlrk Glinhan and Baser, 2007). Similarly, it has been shown that personal self-
efficacy beliefs are effective in increasing the level of education in adults and in the choice of profession
(Bandura, Barbaranelli, Caprara and Pastorelli, 2001).

Recent studies conducted in the field of self-efficacy, reveal that although the individuals have the
same working capacity, they may not have the same levels of self-efficacy belief. Therefore, the
common traits of individuals with same self-efficacy perception levels have been established. Individuals
with low self-efficacy beliefs easily give up on the face of difficulties and perform poorly under high
stress (Pajares, 2002). Likewise, individuals with low self-efficacy tend to avoid the tasks that they feel
they cannot achieve (Bloom, 1979; Schunk, 1991). Individuals with high self-efficacy are more willing to
complete the task successfully and employ cognitive strategy more (Sharp, 2002; Demiralay, 2008).
Peterson, Swing, Braverman, and Buss (1982) found that students with high self-efficacy spend more
time to understand a subject, while Bandura (1994) stated that individuals with high self-efficacy are not
easily discouraged by negative events, are higher motivated, and invest more time and effort.

In parallel with the emergence of mathematical literacy in international studies, national studies on
mathematical literacy are performed. Literature survey in Mathematical literacy and self-efficacy fields
reveals that studies in Turkey mainly concentrate in two groups as mathematical literacy and PISA
comparison studies and mathematical literacy self-efficacy studies.

Mathematical literacy and PISA-related studies generally reveal the importance of mathematical
literacy (Ersoy, 1997, 2003), examine the factors affecting mathematical literacy (is, 2003; Kurtoglu
Colak, 2006; Satici, 2008; Akyliz and Pala, 2010; Albayrak Atakli, 2011; Duran, 2011; Altun, Aydin, Akkaya
and Uzel, 2012; Azapagas! ilbagi, 2012; Uysal and Yenilmez, 2012), perform various inter-group
comparisons (is, 2003; is Gizel, 2006; Satici, 2008; Akyiiz and Pala, 2010) and are mainly studies
conducted on pre-service teachers (Tekin and Tekin, 2004; Soyturk, 2011; Yenilmez, 2011; Altun and
Akkaya, 2014).

The studies on mathematical self-efficacy are generally conducted on pre-service teachers (Ozgen
and Bindak, 2008; Akkaya and Memnun, 2012; Arslan and Yavuz, 2012; Cagirgan Gilten, Poyraz and
Soytiirk, 2012; Koyuncu and Haser, 2012; Memnun, Akkaya and Haciomeroglu, 2012; Sari Uzun, Yanik
and Sezen, 2012), investigate the factors affecting mathematical literacy self-efficacy (Ozgen and Bindak,
2011; Akkaya and Memnun, 2012; Altintas, Ozdemir and Kerpig, 2012; , Poyraz and Soytiirk, 2012;
Koyuncu and Haser, 2012; Sari Uzun, Yanik and Sezen, 2012) and attempt comparison between groups
by using quantitative methods only (Akkaya and Memnun, 2012; Altintas, Ozdemir and Kerpig, 2012;
Arslan and Yavuz, 2012 ; Sari Uzun, Yanik and Sezen, 2012).

The transformation occurring in mathematics education with the introduction of the concept of
mathematical literacy, calls for the need to reach the educational standards of the developed countries.
In light of the above mentioned studies, it is noteworthy that there is no study at the level of middle
school students in mathematical literacy self-efficacy studies. For this reason, it is thought that this
study will contribute to the studies in this field as it will be the first study done at the middle school level
and also in terms of determining the direction and degree of mathematical literacy self-efficacy
perceptions of middle school students.
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The general purpose of this study is to develop a scale to reveal mathematical literacy self-efficacy
perceptions of 7th grade students.

In accordance with the purpose of this study, the following questions were asked:

e Is the level of representation of the mathematical literacy self-efficacy perception of the items
that constitute the scale, in terms of content validity, adequate?

e For the purposes of construct validity, is the scale, in terms of factor structure, simple and stable?
e What is the item-total correlation score for each item in the scale with regard to reliability?
¢ Isthe Cronbach alpha internal consistency coefficient calculated for reliability adequate?

e Can the scale discriminate between the lower and upper groups with regard to reliability?

Method

This is a scale development study to determine the Mathematical Literacy Self-efficacy levels of 7th
grade students attending middle schools affiliated to the Ministry of National Education. The steps
expressed by DeVellis (2016) were followed in the development of the measurement tool. These 5
steps, consisting of the generating item pool, ensuring the content validity, ensuring the construct
validity, the reliability calculations and the finalization of the scale are summarized as in Figure 3.

Generating Item Pool

Content Validity and Application

eExplatory Factor Analysis
eConfirmatory Factor Analysis

Reliability Calculations

Final Version of the Scale

Figure 3. Scale Development Process

Study Group

The study was carried out with 1124 seventh grade middle school students enrolled in Ministry of
National Education governed public schools in the central district of Adana in the 2016-2017 academic
year. When choosing schools for the study a selection representative of the general public in terms of
socioeconomic status levels was aimed. In this sense, the typical sampling method of purposive
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sampling methods was employed to form the study sample (Blylkozturk, Kilig Cakmak, Akgin,
Karadeniz and Demirel, 2008).

According to Piaget (1950), children aged 11 years and older are capable of abstract thinking, while
in the development tasks of Havighurst (1972), children between the ages of 6 and 12 are considered
being able to think in a logical and concrete way. As can be deducted, Grade 5 students are in the
concrete operational stage while the 6th grade students are in the abstract operational stage according
to some sources and in the concrete operational stage according to some sources. 8th grade students
have Transition from Primary Education to Higher Education (TEOG) examination in their academic year.
For this reason, grades 5, 6 and 8 were not included in the study group and the study was conducted at
the 7th grade level in the middle school.

The scale was applied to a total of 1124 students. Participants were selected from 12 public schools
at lower, middle and upper socioeconomic status levels. For reasons such as being incomplete, the same
option marked across the scale and having marginal values, 132 students' scale data were excluded from
the sample and the scale data collected from 992 students were included in the data set and analyzed.
Thus, the data set was formed with approximately 12% data loss.

According to the characteristics of the study group, despite the fact that all the participants were 7th
grade students in the middle school, the age distribution ranged from 12 to 15 due to a late or early
start and/or grade repetition. The mean age of the students was calculated as 12.95.

In order to determine the age and gender distributions of the students, frequency and percentage
values are given in Table 1.

Table 1.
Age and Gender Distribution of Students
Age n % Gender n %
12 278 28.0 Girl 480 48.4
13 506 31.0 Boy 512 51.6
14 186 18.8
15 22 2.2
Total 992 100 Total 992 100

Table 2 shows the frequency and percentage values for the socioeconomic status level distribution
of the students based on their income status statements.

Table 2.

Socioeconomic Status Level Distribution of Students

Socioeconomic Status Level n %
Low Socioeconomic Status Level 365 36.8
Medium Socioeconomic Status Level 330 33.3
High Socioeconomic Status Level 297 29.9
Total 992 100

In order to examine the achievement levels of the students who participated in the study, the
scorecard grades for the previous year were asked and the frequency and percentage values of the data
obtained are presented in Table 3.
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Table 3.

Student Achivement Level Frequencies

Achievement Score Range n %
0 — 44 Points 4 A
45 — 54 Points 54 54
55 - 69 Points 222 224
70 — 84 Points 336 33.9
85 — 100 Points 376 37.9
Total 992 100

Generating the Item Pool

At this stage, firstly, a literature survey was conducted for the development of the scale. In this
context, firstly, the studies were examined in order to understand the basics of mathematical literacy
and PISA tests, which are considered the worlds main scale in the field of literacy, were examined. The
PISA related studies in Turkey and in the world were examined and the basic knowledge, skills,
competence and affective attributes required for mathematical literacy were determined. In addition to
this, a literature survey in the field of social cognitive learning theory was conducted to determine the
definition of and the factors affecting self-efficacy. Bandura (1986) grouped the sources of self-efficacy
into four: mastery experiences, vicarious experiences, social persuasion, and physiological-emotional
state. However, in this study, as it was aimed to measure the self-efficacy perceptions rather than the
sources of self-efficacy, it was decided to include the items for measurement in the item writing.

After the literature review, the traits of the mathematically literate students and the traits of
individuals with high mathematical literacy self-efficacy were investigated by interviewing with the
teachers in the MoNE governed public schools. In the subsequent process, the item pool of 60 item scale
was formed under 4 headings based on the answers obtained from the teachers by the researcher and
information gathered through the literature survey. All 60 items were developed within the scope of the
study.

Content Validity

Content validity concerns item sampling adequacy. It is the extent to which each item reflects the
content domain (DeVellis, 2016). In other words, the ability of a measuring tool to measure the intended
trait without measuring any other trait is called the content validity (Karasar, 1999; Balci, 2001; Cepni,
Baki, Demircioglu and Akyildiz, 2009). In this study, the content validity of the measurement tool was
verified by consulting expert opinion (Christensen, 2004).

Three subject matter experts and three linguistic experts were consulted in order to ensure content
validity. The item pool was first presented to subject matter experts and, the items not serving a
purpose and the items serving the same purpose were eliminated. The remaining items were presented
to the linguistic experts, and the items were tested for compatibility with the language, cognitive and,
grammatical structure of 7th grade middle school students. As a result of the necessary corrections, the
item pool was reduced to 40 items and submitted to expert opinion again.

Testing Comprehensibility

In order to test the comprehensibility of the scale, the scale was applied to 300 students from 7th
grade of middle schools. Firstly, the general states of the schools with respect to the socioeconomic
status were established by discussing with school administrations. The school best representing the
population with regard to the socioeconomic status was chosen and the application was carried out. In
order to record the problems that may be encountered in practice, the researcher was personally
present during the application. As a result of the application, a random selection was made and 8
students were interviewed. Each item in the scale was read aloud and the students were asked to
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express what they understood from the item. Subsequently, the data from this application was
reviewed and consulting with expert opinion, no item on the scale was found to be not understood
correctly. After this stage, the scale was applied to a further total of 1124 participants enrolled in the
7th grade of Adana province middle schools taking into consideration the socioeconomic status levels.

Data Analysis

The student responses obtained from the application of the scale before the data analysis were
numbered from 1 to 1124. Following the enumeration, the data obtained were transferred to the
computer. After the transfer was completed, the results obtained from the scale were examined and the
marginal results and the answers with single option marked across the scale were disqualified for
evaluation. Initially, exploratory factor analysis was performed with IBM SPSS 22.0 package program and
then confirmatory factor analysis was performed with LISREL 8.51 package program. After conducting
exploratory and confirmatory factor analyzes, reliability studies were performed with IBM SPSS 22.0
package program. For all statistical analyzes performed during the research, .05 and .01 significance
levels were determined as the limit.

Findings and Discussion
Findings Related to Exploratory Factor Analysis and Reliability Analysis

In this study, it is aimed to develop a valid and reliable scale for mathematical literacy self-efficacy of
7th grade students. For this purpose, the research was started with exploratory factor analysis.

The obtained data set was adapted to the exploratory factor analysis and the required hypotheses
were first checked. In order to verify the suitability of the data set for factor analysis, the correlation
matrix was first investigated. The desired outcome is the existence of a high correlation between the
variables. With high correlation, the probability of obtaining a common factor increases. In the
correlation matrix, the load values of all the items being equal to or higher than .30 shows the suitability
of the data set for factor analysis (Pallant, 2001; Blyikoztirk, 2002).

Other techniques to test sampling adequacy are to study the Bartlett Sphericity Test and the Kaiser -
Meyer - Olkin (KMO) test values. The obtained values are presented in Table 4.

Table 4.
KMO ve Bartlett Sphericity Test Results
Kaiser — Meyer — Olkin Sample Adequacy Test .950
2
. X 8634.390
Bartlett Sph ty Test *
artiett Sphericity Tes Significance Value .000
“p<.01

As seen in Table 4, KMO value was calculated as .95 and Sharma (1996) interpreted this value as
"excellent". When Bartlett sphericity test results were examined, the x2 value was calculated as 2630.66
(p <.01) and it was found to be at a significant level. These results show that the data are suitable for
factor analysis.

After the data were determined to be adequate, the factorization process was started. The study
progressed into principal component analysis method phase where the eigenvalue test and scree graph
were examined. In the eigenvalue test, the factors with an eigenvalue of 1 and greater are considered to
be stable (Kokli, 2002; Pedhazur and Schmelkin, 1991). As a result of the findings, 7 factors with an
eigenvalue greater than 1 were identified. The eigenvalues for these factors were 13.347, 1.991, 1.561,
1.495, 1.214, 1.160 and 1.032, respectively. A scree graph shows the total variance associated with each
factor. The graph is shown in Figure 4.
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Figure 4. Scree graph

Figure 4 shows a plateau after the 4th factor. That is, after the 4th factor, the contribution of the
components to variance is both small and close to each other. Therefore, the number of factors was
decided to be 4.

After determining the number of factors, the analysis showed medium level correlation between
factors (re s, =.589, re g =.546, re4=.616, rpps=.352, ryu=.416, rs4=.450). For this reason, the analysis
process was continued with Promax rotation technique of oblique rotation operations. While Kalayci
(2016) argues that the variables with smaller than .50 variances should be excluded from the analysis,
Pallant (2001) suggests that the items with the variance below .40 should be removed. However, it is
stated that the load value for a small number of items can be lowered to .30 (Blytkoéztirk, 2011). For
this reason, .30 factor load is accepted as a limit for each item to show a factor in the selection of items.

The results of the first exploratory factor analysis point to significant problems among items. In this
context, it was deemed appropriate to exclude items from the total of 40 items which fall under multiple
factors and which have a difference of less than .10 in factor loads. Additionally, in the variance table,
the items below .30 were carefully examined and the items were excluded from the analysis starting
with the least necessary for the scale (Buyukoézturk, 2011; Field, 2009). The reliability study was
performed as a result of the analysis performed with 4 factors under the Promax rotation technique,
and the calculated factor loads, the total explained variance rates, and the calculated Cronbach's alpha
coefficients for each factor and the total scale are shown in Table 5.
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Table 5.
Factor Loads of the Scale Following Rotation Operations
Factors
[tems Covariance Personal Social Scientific
Mathematical Experience Context Modelling
Skill Dimension Dimension Dimension Dimension
Item 36 .610 .745
Iltem 37 .612 .699
Item 35 .522 .654
Iltem 22 .521 .628
Item 21 473 .612
Item 29 467 .588
Item 25 471 .587
Iltem 14 .524 .560
Item 39 442 .559
Item 19 .440 .558
Iltem 23 417 .545
Iltem 13 494 .536
Item 27 392 .503
Iltem 4 .336 .490
Item 40 .353 .483
Iltem 9 .515 .686
Iltem 7 .569 .648
Iltem 11 477 .647
Iltem 6 492 .638
Iltem 12 .335 .559
Item 26 .405 .545
Item 2 .542 717
Iltem 17 .534 671
Iltem 3 422 .569
Iltem 18 .362 .513
Item 20 .363 .505
Item 32 732 .810
Iltem 33 .758 799
Iltem 31 718 .769
Item 30 .409 .557
Eigenvalue 10.372 1.874 1.455 1.283
Total Explained Variance %33.460 %6.046 %4.695 %4.140
(Total=%48.340)
Cronbach's Alfa a=.907 a=.758 0=.816 0=.789

(The Cronbach's Alfa Value Calculated for the Scale a=.925)

As it is seen in Table 5, the total percentage of variance explained by the Mathematical Literacy Self-
Efficacy Scale, which consists of 30 items and 4 factors, was calculated as 48.340%. 33.46% of this
variance is explained by factor 1, 6.04% by factor 2, 4.69% by factor 3 and 4.14% by factor 4. The factor
loads of the scale are between .483 and .810. In interpreting the reliability coefficients calculated for the
general and sub-dimensions of the scale the criteria stated by Kalayci (2016) were designated as cut-off
points. According to Kalayci (2016), the scale has good reliability if the Cronbach's alpha coefficient
calculated for the scale is between .60 and .80 and has high reliability if it is between .80 and 1.00. In
this context, the Cronbach's alpha coefficient was calculated to be .925 and therefore the scale was
found to be highly reliable. Considering the coefficients calculated for the sub-dimensions of the scale, it
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was observed that the 1st and 3rd factors have high reliability, and the 2nd and 4th factors have good
reliability.

At the stage of naming the factors, the content of the items and the literature were taken into
consideration and the names of the factors were determined as the Mathematical Skill Dimension,
Personal Experience Dimension, Scientific Modeling Dimension, and Social Context Dimension. While
the mathematical skill dimension includes items measuring self-efficacy perceptions of the individual's
mathematical skills, in the personal experience dimension, there are items which measure the personal
self-efficacy perceptions obtained through experiences when applying the mathematical skills. Similarly,
in the dimension of the social context, there are items measuring the self-efficacy perceptions obtained
when performing mathematical operations in everyday life in the social environment, whereas in the
scientific modelling dimension there are items measuring the self-efficacy perceptions obtained when
building and interpreting scientific models.

Findings Related to the Confirmatory Factor Analysis

Confirmatory factor analysis was performed by using the data obtained from 498 students by using
Lisrel 8.51 program in order to determine the adequacy of the structure obtained as a result of the
exploratory factor analysis. The measurement model was generated with the path diagram and the t
values obtained as a result of testing the obtained model are shown in Figure 5.
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Figure 5. Confirmatory factor analysis measurement model parameter values
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As seen in Figure 5, the t values regarding the extent to which the latent variables explain the
observed variable are shown on the arrows. Parameter estimates are significant at .05 level if t values
exceed 1.96 and are significant at .01 level if t values exceed 2.56 (Cokluk, Sekercioglu and Buliyukoztiirk,
2016). In this context, it is observed that all parameters yield t values significant at .01 level. This shows
that each item well represents its latent variable. Therefore, it is observed that it is appropriate to
include each variable within the scale.

After the parameter estimations were made for the model fit, came the stage where the model is
evaluated as a whole. In order to evaluate the measurement model, the model fit indices should be
evaluated. The fit indices obtained as a result of the study are shown in Table 6.

Table 6.
Calculated Goodness of Fit Indices and Cut-off Points for the Scale
Goodness of Fit Calculated value  Cut-off points References
Indices
xX/df 2.232 <25 Kline (2005), Stimer (2000).

Joreskog and Sérbom (1993),
Schumacker and Lomax (1996), Stimer

RMSEA 050 <05 (2000), Brown (2006), Raykov and
Marcoulides (2008).
SRMR .045 <.05 Brown (2006), Byrne (1994).
NNFI .90 >.90 Hu and Bentler (1999), Stimer (2000).
Cole (1987), Hooper, Coughlan and
GFl 89 285 Mullen (2008).
CFI .91 >.90 Hu and Bentler (1999), Stimer (2000).
IFI .91 >.90 Hu and Bentler (1999), Stimer (2000).

When the goodness of fit indices seen in Table 6 are examined, the ratio of )(z/df is below 2.5 and
RMSEA and SRMR values are below .05, these values correspond with an excellent fit. The NNFI, CFI, and
IFl values are above .90 and the GFl value is above .85, these values are consistent with a good fit. These
findings indicate that the structure obtained by the exploratory factor analysis is consistent with the
data collected.
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Findings Related to Reliability Analysis

Finally, reliability analyzes were repeated to give the scale its final form. The calculated corrected
item-total correlations and the alpha value when the item is deleted are shown in Table 7.

Table 7.
Item Total Correlations

Alfa Value When Item Is

Item Number Corrected Item-Total Correlations
Deleted
Item 1 .500 .923
Item 2 .625 .922
Item 3 .628 .922
Iltem 4 .597 922
Item 5 .607 922
Iltem 6 .642 922
Item 7 .554 .923
Item 8 .620 .922
Item 9 .563 .923
Item 10 .618 922
Item 11 .625 922
Item 12 .641 921
Item 13 .686 921
Item 14 .555 .923
Item 15 .387 .925
Item 16 437 .924
Item 17 .591 .922
Iltem 18 .450 .925
Item 19 447 925
Item 20 351 .926
Item 21 .480 .924
Item 22 410 .924
Item 23 .545 .923
Item 24 .493 .923
Iltem 25 .558 .923
Iltem 26 .397 .925
Item 27 458 924
Iltem 28 491 .923
Item 29 437 .924
Item 30 437 .924

When Table 7 is examined, the item-total correlation values vary between .351 and .686. Item - Total
correlation coefficients are expected to be not negative and greater than .25 (Kalayci, 2016). In this
respect, the scale meets these criteria.

On the other hand, the measurement tool is expected to discriminate between those who exhibit
the desired behavior and those who cannot exhibit (Can, 2013). In order to test this condition,
independent samples t-test is used to compare whether there is a significant difference between the
mean score of the upper 27% group and the mean score of the lower 27% group. The result of the t-test
is shown in Table 8.
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Table 8.
Independent Samples t-Test Results for the Upper and Lower Group Mean Scores
Group n X S sd t p
Upper Group 135 137.60 5.19 X
209 47.14 .000
Lower Group 135 94.07 9.38
’p<.01

Table 8 shows a significant difference between the scores, t (209) = 47.14, p <.01. As a result of the
test performed, it can be seen that the scale can discriminate between those with high self-efficacy
perceptions and those with low self-efficacy perceptions.

To compare the scale with the scale developed by Ozgen and Bindak (2008) was deemed
appropriate. The scale developed by Ozgen and Bindak (2008) was applied to 182 pre-service teachers.
The 25-item scale obtained as a result of the component matrix rotation has a single factor structure
and the explained variance is 42.85% and the load values are between .521 - .780. The sample of the
scale in this study, which was developed by the researchers, consists of 992 middle school 7th grade
students. The 30-item scale obtained with the Promax rotation technique showed a 4-factor structure,
the explained variance was 48.34% and the load values were between .483 and .810. Both studies show
adequate results for reliability and discrimination indices, additionally, confirmatory factor analysis was
included in the study conducted by the researchers, and goodness of fit values were found to be
adequate. As a result of the comparison, it is seen that there are differences in both the sample and the
analyzes of the two studies.

Conclusion and Suggestions

In this study, the validity and reliability studies within the scope of the Mathematical Literacy Self-
Efficacy Scale for the middle shool 7th grade students development study were conducted. During the
study, the systematic approach described by DeVellis (2016) was employed. In order to test the
construct validity of the scale, exploratory factor analysis was carried out and confirmatory factor
analysis was performed to test the extent fit of the structure obtained.

As a result of the exploratory factor analysis conducted to determine the factor structure of the
scale, a 4-factor structure was obtained. It was determined that the total explained variance of the scale
was 48.34% and the factor ratios for explained variance by each factor ranged from 4.14% to 33.46%.
Item load values ranged between .48 and .81.

It was observed that the parameters obtained as a result of the confirmatory factor analysis
performed to test the fit of the structure of the scale were significant at .01 level (Cokluk, Sekercioglu
and Bulyukozturk, 2016). When the goodness of fit indices were examined, it can be deducted that the
resulting structure fits an acceptable level.

The Cronbach's alpha internal consistency coefficients were calculated to be .75 and above for each
sub-dimension and the whole scale. Based on the threshold values established by Kalayci (2016) the
scale can be considered reliable. Item total correlation values ranged between .351 and .686. Item -
Total correlation coefficients are expected to be not negative and greater than .25 (Kalayci, 2016). In
addition, as a result of the independent samples t-test performed in order to test the discriminatory
power, a significant difference was found at the .01 level between the lower 27% group and the upper
27% group scores (Can, 2013). This result can be interpreted as the scale is measuring the intended
traits and it can discriminate between individuals.

According to the findings of this study, the Middle School Mathematical Literacy Self-efficacy Scale
can be used as a valid and reliable measurement tool. It is thought that this scale can be used by
researchers who want to study mathematical literacy self efficacy of middle school students. However, it
is advisable to carry out validity and reliability studies of the prepared scale with regard to different
sample groups and different grade levels.
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Tiirkge Siirimui

Giris

Bilim ve teknolojinin énderlik ettigi akimda ister gelismis olan devletlerin liderligini koruyabilmesi
amagli, isterse de gelismis olan devletlere ulasmak amach, her anlamda nitelikli ve basari diizeyi yiksek
bireyler yetistirmek, devletlerin egitim amaglari arasinda yer almaktadir (Akylz ve Pala, 2010). Bireylerin
istenilen nitelikte olmasi son zamanlarda onlarin okuryazar bireyler olmasi geregini arttirmaktadir.
Okuryazarlik denince akla ilk olarak sig bir tanimla okuma ve yazma becerileri gelmektedir. Bamberger
(1975) harflerin, sembollerin, cizgilerin ve gorsellerin zihinsel kavramlara cevrilmesini ve climleler
halinde bellekte depolanmasini okuma (reading) olarak tanimlarken Akyol (2000) diistincelerin gerekli
sembol ve gorsel ve iletisim araglari ile ifade edilmesini yazma (writing) olarak tanimlamistir. Fakat
degisen ve gelisen dinyamizda bu kavram farklilasarak c¢evremizdekileri anlamlandirabilmeyi,
olusturdugumuz anlamlari ifade ederken degisik sembolleri kullanabilmeyi, farkh sistemleri
birlestirebilmeyi ve yeni anlamlar olusturabilme bilgi ve becerilerini icerir hale gelmistir (Ozgen ve
Kutluca, 2013). Okuryazarhig (literacy) okuma ve yazma kavramlarindan ayiran bir diger 6zelligi de
durumsalligidir. Clnk{ okuryazarlk becerilerin farkl alanlara aktarilmasi ile alakali iken okuma ve yazma
faaliyeti okuma, yazma, okuyucu ve okunan metin arasindaki iletisimi simgeleyen bir srectir (Vacca ve
Vacca, 2005).

Okuryazarlik disiplinlere ayrilmis, bu disiplinlere yonelik okuryazarlk tanimlari olusturulmus ve
tartisilmistir. Bu disiplinlerden biri de matematik okuryazarli§i kavramidir. Matematik okuryazarhiginin
birgok tanimi bulunmaktadir. Hatta bu durum Ozgen ve Bindak (2011) tarafindan matematik
okuryazarliginin tam anlamiyla taniminin yapilamadigi seklinde yorumlanmistir. Matematiksel
okuryazarlik ne oldugu ya da ne olmadigi konusunda bir¢ok arastirmaci elestiri getirmistir (Kilpatrick,
2001). Hatta matematik okuryazarliginin icinde olanlar ve olmayanlarin belirlenmesi amaciyla Pugalee
(1999) tarafindan bir gerceve gelistirilmistir. Bu cerceve Sekil 1’deki gibidir;
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Sekil 1. Pugalee’ye (1999) gére Matematik Okuryazarlik Modeli

Sekil 1’de goriildugi gibi iki es merkezli cemberin disindaki ¢gember problem ¢6zmek, agiklamak,
islemek ve sonuca varmak olmak (izere matematigi ¢6zimlemede kritik olan dért 6geden olusur.
Teknoloji, degerler ve iletisimden olusan i¢c ¢ember ise matematigin ¢6zUminU kolaylastiran Ug
faktoérdir. Bu iki es merkezli gember matematik okuryazarligini kolaylastirmak ve gelisimini saglamak
amaciyla etkilesim icindedirler.

De Lange (2003) yaptigl calismada matematik okuryazarligin daha iyi anlasiimasi icin kavramin
bilesenlerini Sekil 2’deki bicimde vermistir.
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MATEMATIK OKURYAZARLIGI

— i \

Uzamsal Aritmetik Sayisal
Okuryazarhk OKuryazarhg Okuryazarhk
Uzay ve SeKkiller Miktar Degisim ve iliskiler Belirsizlik

Sekil 2. De Lange’a (2003) gore Matematik Okuryazarhiginin Bilesenleri

Sekil 2’de De Lange (2003) Matematik okuryazarhgini uzamsal, aritmetik ve sayisal okuryazarlik
olmak Uzere (g bilesene ayirmistir. Uzay ve sekiller, miktar, degisim ve iliskiler ile belirsizlikten olusan
matematiksel kavram gruplari bu 3 bilesenden biri ile iliskili olabilirken birden fazla bilesenle de iligkili
olabilmektedir. Bu bilgiler 1s18inda matematik okuryazarligi, giinliik yasamda karsilagilan zorluklarda ve
karsilasilan zorluklarin ¢6ziimlerinde matematiksel bilgiyi mimkiin oldugu diizeyde kullanma kapasitesi
olarak tanimlanabilir (Steen, Turner and Burkhardt, 2007). Okul programlarinda matematik
okuryazarliginin yer almasinda énemli yer tutan Uluslararasi Ogrenci Degerlendirme Programi’nin
(Programme For International Student Assessment [PISA]) tanimina gore ise matematik okuryazarhgi,
matematigi anlama, ugrasma ve tanimlama yetenegidir. Ayrica bireyin mevcut ya da gelecek
yasantisinda degisik baglamlarda matematigin islevini ve Onemini kavramasidir (Organisation for
Economic Co-operation and Development [OECD], 2006). Bu baglamda matematik okuryazarliginin
kisiye matematigin modern diinyadaki roliini fark etmesini, glindelik hayati ile matematik arasindaki
iliskileri kurabilmesini, matematiksel becerilerini gelistirilmesini, glinliik hayatini elestirel bir gbzle analiz
edebilmesini ve problem ¢6zebilmesini, sayisal diisiinerek yorumlama yapabilmesini, benzer sekilde
uzamsal diusltnerek yorumlama yetenegi elde etmesini ve given duygusu gelistirmeyi sagladig
diistinilebilir (Ozgen ve Bindak, 2008). Bu calismada “matematik okuryazarlig” OECD’nin 2006 yilinda
yayinladigl lizere “Bireyin dlslinen, Ureten ve elestiren bir vatandas olarak bugiin ve gelecekte
karsilasacagl sorunlarin ¢ézimiinde matematiksel diisinme ve karar verme sireglerini kullanarak
cevresindeki diinyada matematigin oynadigi roli anlama ve tanima kapasitesidir.” seklinde ele alinmistir
(OECD, 2006, s. 72).

Suphesiz ki matematik okuryazari bir bireyin yetistirilmesi egitimin en énemli amaglarindan biridir.
Bu amac¢ dogrultusunda matematik becerilerinin yani sira duyussal yeterliklerin de gelistirilmesi
o6nemlidir (Cantiirk Ginhan ve Baser, 2007). Davranislar ile arasinda siki bir iliski bulunan algi, tutum,
inanclar gibi duyussal yeterliklerden biri de 6z yeterliktir. Oz yeterlik kavramindan ilk olarak, bilissel
o6grenme kurami ile davranisgl kurami bir araya getirerek bir cesit ara kuram - sosyal bilissel 6grenme
kurami- olusturan, Bandura sdz etmistir (Bandura, 1986; Pajares, 2002). Sosyal bilissel 6grenme kurami
insanin 6z dizenleyici, 6z yansitici, 6z yargilayici ve riskleri sezen bir varlik oldugu goriisine dayanir
(Bandura, 2001). Bu konumdan bakildiginda 6z yeterlik, sosyal bilissel 6grenme kuraminin tanimlayicilari
arasinda bulunan bu dort kavrami etkilemesi bakimindan énemli bir role sahiptir.

Alan yazinda 6nemli bir yer edinmis olan 6z yeterlik kavraminin birden fazla tanimi bulunmaktadir.
Bandura (1986) insanlarin tasarladiklari bir davranisin gerektirdigi eylemleri 6rglitlemesine ve yerine
getirmesine iliskin yargilari 6z yeterlik olarak tanimlamistir. Siegle ve McCoach (2007) ayni kavrami bir
bireyin bir gorevi yapabilip yapamayacagina olan inanci seklinde tanimlanmistir. Brophy (1988) bir
bireyin bir gorevi basariyla gergeklestirmesi beklenen bir durumda performans kabiliyetine iliski
distncelerini 6z yeterlik algisi olarak adlandirirken, Senemoglu (2009) bireyin karsilastigi durumlarla bas
edebilme, gergeklestirdigi bir davranisi neticelendirebilme yetenegine ve kisisel kapasitesine yonelik
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algisini 6n plana gikarmistir. Genel olarak 6z yeterlik tanimlarina bakildiginda ortak olan noktalarin
bireyin karsilastig durumlarla bas edebilmesi, belirli bir gérevi gergeklestirmek igin lazim olan etkinlikleri
dizenleyerek, bu etkinlikleri basarili bir sekilde gergeklestirebilmesi hakkindaki algi, inang ve yargisi
oldugu gozlenmektedir (Glrcan, 2005).

Yukaridaki tanimlardan yola g¢ikarak 6z yeterlik bireyin performansi lizerinde dogrudan etkili oldugu
savunulabilir. Eger bir birey tasarladigi bir isi yapabilecegine inanmiyorsa, tasarladigi isi
gerceklestirmekte isteksiz olurlar ve olusan giicliiklerin karsisinda vazge¢cme egilimi gdsterirler. Ornegin
bir 6grenci ¢arpanlara ayirma konusunu 6grenebilecegine olan inanci onun bu konudaki 6z yeterligini
gostermektedir. Boylece 6grenci konuya yonelik olumlu tutum gelistirerek bu konuyu 6grenmek igin
davranis degisikligi olusturmaya c¢alisacaktir (Cantlrk Gilinhan ve Baser, 2007). Benzer sekilde
yetiskinlerde egitim seviyesinin artmasinda ve meslek seciminde kisisel 6z yeterlik inanglarinin etkili
oldugunu yapilan arastirmalar ortaya koymustur (Bandura, Barbaranelli, Caprara and Pastorelli, 2001).

Gunumuzde 6z yeterlik alaninda yapilan calismalarda bireyin ayni is glicli seviyesine sahip olmasina
ragmen ayni 0z yeterlik inancina sahip olmadigi gézlenmistir. Dolayisiyla farkh 6z yeterlik algisina sahip
bireylerde ortak olan ozellikler ortaya konmustur. Dlsiik 6z yeterlik inancina sahip olan bireyler
glclikler karsisinda kolayca pes etmekte ve yilksek stres altinda diisik performans sergilemektedir
(Pajares, 2002). Ayni sekilde dusuk 6z yeterlige sahip bireyler yeterli olamayacaklarini diistindukleri
gorevlerden kagma egilimi géstermektedir (Bloom, 1979; Schunk, 1991). Oz yeterligi yiiksek olan bireyler
ise gbrevin basariyla tamamlanmasi icin daha fazla istekli davranmakta ve daha fazla bilissel strateji
kullanmaktadir (Sharp, 2002; Demiralay, 2008). Peterson, Swing, Braverman ve Buss (1982) yaptiklari
calismada 6z yeterligi yiksek olan 6grencilerin bir konuyu anlamak icin daha fazla zaman harcadigini
bulurken, Bandura (1994) 6z yeterligi yiksek olan bireylerin olumsuzluklardan kolaylikla yilmama, daha
fazla glidiilenme, daha fazla vakit ve ¢aba harcama gibi 6zellikler gésterdigini ileri sirmastar.

Uluslararasi arastirmalarda matematik okuryazarliginin gilindeme gelmesine paralel olarak
yurdumuzda da matematik okuryazarhigl (zerine ¢alismalar yapilmaya baglanmistir. Matematik
okuryazarlik ve 6z yeterlikle ilgili alan yazin incelendiginde Tiirkiye’de gergeklestirilmis olan ¢alismalarin
matematik okuryazarligi ve PISA karsilastirmalari ile matematik okuryazarligi 6z yeterlik galismalari
olmak lizere iki grupta toplandigi gérilmektedir.

Matematik okuryazarligi ve PISA ile ilgili yapilan ¢alismalarin genellikle matematik okuryazarhigininin
6neminin ortaya kondugu (Ersoy, 1997, 2003), matematik okuryazarligini etkileyen faktorlerin
incelendigi (is, 2003; Kurtoglu Colak, 2006; Satici, 2008; Akyiiz ve Pala, 2010; Albayrak Atakh, 2011;
Duran, 2011; Altun, Aydin, Akkaya ve Uzel, 2012; Azapagas! ilbagi, 2012; Uysal ve Yenilmez, 2012),
gesitli guruplar arasi karsilagtirmalarin yapildigi (is, 2003; is Giizel, 2006; Satici, 2008; Akyiiz ve Pala,
2010) ve 6gretmen adaylari Gzerinde gerceklestirilen calismalar (Tekin ve Tekin, 2004; Soytirk, 2011;
Yenilmez, 2011; Altun ve Akkaya, 2014) oldugu gorilmektedir.

Matematik 6z yeterlik ile ilgili calismalarin genellikle 6gretmen adaylari Gzerinde gercgeklestirilmis
oldugu (Ozgen ve Bindak, 2008; Akkaya ve Memnun, 2012; Arslan ve Yavuz, 2012; Cagirgan Giilten,
Poyraz ve Soytiirk, 2012; Koyuncu ve Haser, 2012; Memnun, Akkaya ve Haciomeroglu, 2012; Sari Uzun,
Yanik ve Sezen, 2012), matematiksel okuryazarligi 6z yeterliklerini etkileyen faktorlerin arastirildigi
(Ozgen ve Bindak, 2011; Akkaya ve Memnun, 2012; Altintas, Ozdemir ve Kerpig, 2012; Arslan ve Yavuz,
2012; Gagirgan Gilten, Poyraz ve Soytirk, 2012; Koyuncu ve Haser, 2012; Sari Uzun, Yanik ve Sezen,
2012) ve sadece nicel yontemlerden faydalanarak gruplar arasi karsilastirma (Akkaya ve Memnun, 2012;
Altintas, Ozdemir ve Kerpic, 2012; Arslan ve Yavuz, 2012; Sari Uzun, Yanik ve Sezen, 2012) yapildig
goriilmektedir.

Matematik okuryazarligl kavraminin ortaya atilmasi ile matematik egitiminde gerceklesen doniisim
hareketleri, gelismis Ulkelerin egitim standartlarini yakalama ihtiyaci dogurmaktadir. Yukarda belirtilen
cahismalar 1siginda matematik okuryazarligi 6z yeterlik ¢calismalarinda ortaokul 6grencileri seviyesinde hig
bir ¢calismanin bulunmamasi dikkat ¢ekmektedir. Bu nedenle bu ¢alisma ile hem ortaokul diizeyinde
vapilmis ilk calisma olmasi hem de ortaokul 6grencilerinin matematik okuryazarligi 6z yeterlik algilarinin
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yoninin ve derecesinin belirlenmesi bakimindan bu alandaki c¢alismalara katki saglayacagi
dusinidlmektedir.

Bu arastirmanin genel amaci ortaokul 7. Sinif 6grencilerinin matematik okuryazarhigl 6z yeterlik
algilarini ortaya gikarmaya yénelik bir 6l¢ek gelistirmektir.

Bu arastirma amacina uygun olarak asagidaki alt problemlere cevap aranmistir;

e Kapsam gecerliligi agisindan o6lgegi olusturan maddeler matematik okuryazarligi 6z yeterlik algisini
temsil etme dizeyi yeterli midir?

e Yapi gecerliligi acisindan gelistirilen 6lcek, faktor yapisi bakimindan, basit ve kararl bir yapida
midir?

e Glvenirlik bakimindan olgekte yer alan her madde igin madde-toplam puan korelasyonu nedir?
e Glvenirlik icin hesaplanan Cronbach alfa ig tutarlik katsayisi yeterli diizeyde midir?
e Glvenirlik agisindan 6lgek alt ve Ust grup bireyleri ayirabilmekte midir?

Yontem

Bu calisma Milli Egitim Bakanligina baglh olan ortaokullarda 6grenim goren, 7. sinif 6grencilerine ait
Matematik Okuryazarhigi Oz yeterlik diizeylerinin belirlemek amaciyla bir élcek gelistirme galismasidir.
Olgme aracinin gelistiriimesinde DeVellis (2016) tarafindan ortaya konan adimlar izlenmistir. Madde
havuzunun olusturulmasi, kapsam gecerliginin saglanmasi, yapi gegerliginin saglanmasi, givenirlik
hesaplamalari ve 6lgegin son halinin verilmesinden olusan bu 5 adim Sekil 3’deki gibi 6zetlenmistir.

. Madde Havuzu Olusturma

Kapsam Gegerligi ve Uygulama

eAcimlayici Faktor Analizi
eDogrulayici Faktor Analizi

Guvenirlik Hesaplamalari

. Olgegin Son Hali

Sekil 3. Olgek Gelistirme Siireci
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Calisma Grubu

Calisma Milli Egitim Bakanhgi'na bagli devlet okullarinda 1124 kisilik 2016-2017 egitim Ogretim
yilinda Adana ilinde merkeze bagl ortaokul yedinci sinif 6grencileriyle gerceklestirilmistir. Calismaya
katilan okullarini sosyoekonomik diizeyler bakimindan toplumu yansitan bir grup segilmeye g¢alisiimistir.
Bu anlamda evrenden amagli 6rnekleme yontemlerinden tipik durum ornekleme yoluna gidilerek
orneklem olusturulmustur (Buyakoztiirk, Kilic Cakmak, Akgiin, Karadeniz ve Demirel, 2008).

Piaget (1950)’e gére 11 yasinda ve daha biyik olan ¢ocuklar soyut disinme yetisini kazanirken
Havighurst (1972)'nin gelisim gorevlerinde 6-12 yas arasi c¢ocuklar mantiksal ve somut olan
dislinebilmektedir. Buradan da anlasilabilecegi gibi 5. Sinif 6grencileri somut islemsel donemde, 6. Sinif
Ogrencileri bazi kaynaklara gore somut islemsel donemde bazi kaynaklara gore ise soyut islemsel
donemdedir. 8. sinif 6grencileri egitim 6gretim siiregleri icerisinde Temel Egitimden Ortadgretime Gegis
sinavlari bulunmaktadir. Bu nedenle 5, 6 ve 8. siniflar ¢alisma grubuna dahil edilmemis, ¢alisma ortaokul
7. sinif seviyesinde gerceklestirilmistir.

Olgek toplam 1124 dgrenciye uygulanmistir. Katilimcilar alt, orta ve Ust sosyo-ekonomik diizeyde
olmak tizere 12 devlet okulundan secilmistir. Eksik doldurma, siirekli ayni secenekleri isaretleme ve ug
degerleri ¢ikarma islemeleri gibi nedenlerle 132 6grenci ile doldurulan 6lgek verileri 6rneklem disinda
tutularak 992 6grenciye uygulanan olgek verileri veri setine dahil ederek analiz gergeklestirilmistir.
Boylelikle yaklasik olarak %12’lik bir veri kaybi ile veri seti sekillenmistir.

Calisma grubunun 6zelliklerine bakildiginda ise arastirmaya katilan bireylerin tamaminin ortaokul 7.
sinif 6grencisi olmasina ragmen egitime ge¢ ya da erken baslama ve sinif tekrari gibi nedenlerle yas
dagihmi 12 - 15 arasinda degisiklik gostermistir. Ogrencilerin yas ortalamalari 12.95 olarak
hesaplanmistir.

Arastirmaya katilan 6grencilerin yas ve cinsiyet dagilimlarini belirlemek amaciyla frekans ve yizde
degerleri Tablo 1'de verilmistir.

Tablo 1.
Odrencilerin Yas ve Cinsiyet Dagihmlar

Yas n % Cinsiyet n %
12 278 28.0 Kiz 480 48.4
13 506 31.0 Erkek 512 51.6
14 186 18.8
15 22 2.2

Toplam 992 100 Toplam 992 100

Arastirmaya katilan 6grencilerin gelir durumu beyanlari géz 6niine alinarak olusturulan, sosyo—
ekonomik diizeylere gére dagilimlari belirlemek amaciyla elde edilen frekans ve yizde degerleri Tablo
2’de belirtilmistir.

Tablo 2.

Ogrencilerin Sosyo—Ekonomik Diizeylere Gére Dadilimlari

Sosyo — Ekonomik Diizey n %
Alt Sosyo — Ekonomik Diizey 365 36.8
Orta Sosyo — Ekonomik Diizey 330 333
Ust Sosyo — Ekonomik Diizey 297 29.9
Toplam 992 100

Arastirmaya katilim saglayan 6grencilerin basari seviyelerinin incelenmesi amaciyla bir 6nceki seneye
ait karne notlari sorulmus, elde edilen verilere ait frekans ve yilizde degerleri Tablo 3’te sunulmustur.
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Tablo 3.

Ogrencilerin Basari Durumlarina Gére Frekanslari

Basari Puan Araligi n %
0—44 Puan 4 A4
45 — 54 Puan 54 54
55 —-69 Puan 222 224
70 -84 Puan 336 33.9
85— 100 Puan 376 37.9
Toplam 992 100

Madde Havuzu Olusturma

Bu asamada ilk olarak olgcegin gelistiriimesine yonelik alan yazin taramasi gercgeklestirilmistir. Bu
kapsamda oncelikle matematik okuryazarhgi ile ilgili temelleri anlayabilmek amaciyla yapilan galismalar
incelenmis, diinyada okuryazarlik anlaminda temel 6lgek Ozelligi tasiyan PISA testleri incelenmistir.
Dinyada ve Ullkemizde yapilmis olan PISA ile ilgili galismalar incelenerek matematik okuryazarligi igin
gerekli olan temel bilgi, beceri, yeterlik ve duyussal 6zelliklerin neler oldugu ortaya konulmustur.
Bununla birlikte sosyal bilissel 6grenme kurami alaninda alan yazin taramasi gergeklestirilerek 6z yeterlik
ve 0z yeterligi etkileyen etmenlerin neler oldugu belirlenmeye calisiimistir. Bandura (1986) 6z yeterlik
kaynagini kisinin yasantilari, dolayl yasantilari, sosyal ikna ve fizyolojik-psikolojik durum olmak lizere
dort kaynaga ayirmistir. Lakin bu calismada 6z yeterliklerin kaynagindan daha ziyade 06z yeterlik
algilarinin 6lglilmesi amaglandigindan madde yaziminda 6lgime yonelik maddelerin alinmasina karar
verilmistir.

Alan yazin taramasinin ardindan MEB’ bagh okullardaki 6gretmenler ile goriismeler saglanarak
matematik okuryazari 6grencinin sahip olmasi gereken 6zellikler ile matematik okuryazarligi 6z yeterligi
gelismis bireylerin sahip olmasi gereken 6zellikler arastirilmistir. Takip eden siireg igerisinde arastirmaci
tarafindan 6gretmenlerden alinan cevaplar ve alan yazin taramasi neticesinde elde edilen bilgilerden
yararlanilarak 4 baslik altinda 60 maddelik 6lcegin madde havuzu olusturulmustur. 60 maddenin tamami
¢alisma kapsaminda gelistirilmistir.

Kapsam Gegerliligi

Kapsam gegerligi madde 6rnekleminin yeterligi ile ilgilidir. Yani maddelerin her birinin icerik alanini
ne derece yansittiginin baska bir ifadesidir (DeVellis, 2016). Baska bir ifadeyle agiklayacak olursak bir
Olgme aracinin Olgecegi Ozelligi baska 6zellikleri karistirmadan 6lgebilme yetenegine kapsam gegerligi
denir (Karasar, 1999; Balci, 2001; Cepni, Baki, Demircioglu ve Akyildiz, 2009). Bu calismada uzman
gorusline basvurularak hazirlanan dlgme aracinin kapsam gecerliligine sahip olup olmadigi arastiriimistir
(Christensen, 2004).

Kapsam gecerliligin saglanmasi amaciyla 3 konu alani uzmani ve 3 dil uzmaninin goérisiine
basvurulmustur. Madde havuzu oncelikle konu alani uzmanlarina sunularak amaca hizmet etmeyen ya
da ayni amaca hizmet eden maddeler cikariimistir. Geri kalan maddeler dil uzmanlarina sunularak
ortaokul 7. sinif seviyesindeki 6grencilerin dil yapisi, anlayis yapisi ve gramer yapisina uygunlugu test
edilmistir. Gerekli dizeltmeler sonucunda madde havuzu 40 maddeye dusurilerek tekrar uzman
goriisiine sunulmustur.

Anlagilirhigin Test Edilmesi

Olgegin anlasilirhginin test edilmesi icin MEB’e bagli ortaokullarin 7. sinif 6grencilerinden 300
dgrenciyle uygulama gerceklestirilmistir. ilk olarak sosyo-ekonomik olarak okullarin genel durumu okul
idareleri ile gériiserek ortaya konmustur. Sosyo-ekonomik olarak evreni temsil eden okul segilerek ilgili
uygulamaya baslanmistir. Uygulamada karsilasilabilecek sorunlari kayit altina almak lizere arastirmaci
uygulama esnasinda bizzat bulunmustur. Gergeklesen uygulama neticesinde Orneklemden rastgele
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secim yapilarak 8 6grenci ile gériisme gergeklestirilmistir. Olgekte yer alan maddeler sézel olarak teker
teker sorularak anladiklari ifade edilmesi beklenmistir. Ardindan uygulama sonucunda elde edilen veriler
gozden gegirilerek uzman gorisleri dogrultusunda Olgekte anlagiilmayan maddenin olmadigi
gorulmistir. Bu asamadan sonra Olgek Adana iline bagh ortaokullarin 7. siniflarinda, sosyo-ekonomik
diizeyleri goz 6nline alinarak, toplam 1124 katilimciya daha uygulanmistir.

Verilerin Analizi

Arastirmada veri analizine gegilmeden 6nce 6lgegin uygulanmasi ile elde edilen 6grenci yanitlar
1’den 1124’e kadar numaralandiriimistir. Numaralandirma isleminden sonra elde edilen veriler bilgisayar
ortamina aktarilmistir. Aktarim tamamlandiktan sonra 6lcekten elde edilen sonuglar incelenmis ve ug
noktalar, tek tip cevap veren yanitlar degerlendirme disina alinmistir. Olcegin ilk basta IBM SPSS 22.0
paket programi ile agimlayici faktor analizi gergeklestirilmis, daha sonra LISREL 8.51 paket programi ile
dogrulayici  faktér analizi  gergeklestirilmistir.  Agimlayici  ve dogrulayici  faktér analizleri
gerceklestirildikten sonra IBM SPSS 22.0 paket programi ile glivenirlik ¢alismalari gergeklestirilmistir.
Arastirma esnasinda gergeklestirilen her tlrli istatistiksel ¢oztimlemeler igin .05 ve .01 anlamlilik diizeyi
sinir olarak belirlenmistir.

Bulgular ve Tartisma
Agimlayici Faktér Analizine ve Giivenirlik Analizine iliskin Bulgular

Bu ¢alismada ortaokul 7. Sinif 6grencilerinin matematik okuryazarhgl 6z yeterliklerini belirlemeye
yonelik gecerli ve glivenilir bir dlgek gelistirmek amaglanmistir. Bu amagla arastirmaya agimlayici faktor
analizi ile baslanmistir.

Elde edilen veri seti agimlayici faktor analizine uygun hale getirilerek ilk olarak gerekli varsayimlar
kontrol edilmistir. Veri setinin faktor analizine uygunlugunu test etmek icin ilk olarak korelasyon
matrisinin incelenmistir. Burada istenen durum degiskenler arasindaki korelasyonlarin ytksek ¢ikmasidir.
Korelasyon ne kadar yilksek cikarsa ortak bir faktor olusturma olasiligi artacaktir. Korelasyon matrisinde
tiim maddelerin ylk degerlerinin .30 ve Uzerinde olmasi veri setinin faktor analizine uygunlugunu ortaya
koymaktadir (Pallant, 2001; Buytkoézturk, 2002).

Orneklem uygunlugunun test edilmesinde diger bir teknik ise Bartlett Kiiresellik Testi ve Kaiser —
Meyer — Olkin (KMO) Orneklem vyeterlilik test degerlerinin incelenmesidir. Elde edilen degerler Tablo
4’te sunulmustur.

Tablo 4.
KMO ve Bartlett Kiiresellik Test Sonuglart
Kaiser — Meyer — Olkin Orneklem Yeterlilik Testi .950
2
. . . X 8634.390
Bartlett Kiiresellik Testi Anlamiilk Degeri 000"
"p<.01

Tablo 4’te gorildigi tGzere KMO degeri .95 olarak hesaplanmis olup Sharma (1996) bu degeri
“mikemmel” olarak yorumlamistir. Bartlett kiiresellik testi sonuglari incelendiginde x2 degeri 2630.66
(p<.01)olarak hesaplanmis anlaml dizeyde oldugu ortaya cikmistir. Elde edilen bu sonuglar verilerin
faktor analizi icin uygun oldugunu gdstermektedir.

Verilerin uygun oldugu tespit edildikten sonra faktorlesme islemine gegcilistir. Temel bilesenler analizi
yontemiyle devam edilen arastirma adiminda 6zdeger testi ve yamag birikinti grafigi incelenmistir.
Ozdeger testinde bir faktériin 6z degeri 1 ve 1’in lstiinde olan faktérler kararli olarak kabul edilir (K6kId,
2002; Pedhazur and Schmelkin, 1991). Elde edilen bulgular neticesinde 6z degeri 1’den buyuk olan 7
faktor tespit edilmistir. Elde edilen faktorler icin 6z degerler sirasiyla 13.347, 1.991, 1.561, 1.495, 1.214,
1.160 ve 1.032 olarak bulunmustur. Yamag — Birikinti grafigi ise her faktorle iliskili toplam varyansi
gosterir. El edilen grafik Sekil 4'te gosterilmistir.
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Yamag - Birikinti Grafigi
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Bilesen Sayisi

Sekil 4. Yamac — Birikinti grafigi

Sekil 4 incelendiginde 4. faktérden sonra egim bir plato olusturmaktadir. Yani 4. faktérden sonra
bilesenlerin varyansa yaptiklari katki hem kiiciik hem de birbirine yakindir. Bu nedenle faktor sayisinin 4
olmasina karar verilmistir.

Faktor sayisinin belirlenmesinden sonra gergeklestirilen ¢alismada faktorler arasinda orta diizeyde
(re1,52=.589, re163=.546, rs1 4=.616, re 13=.352, rey 14=.416, res 14=.450) iliski tespit edilmistir. Bu nedenle analiz
islemlerine egik dondirme islemlerinden Promax dondirme teknigi ile devam edilmistir.

Ortak varyanslarin incelenmesi asamasinda Kalayci (2016) faktor analizinde .50’nin altinda varyansa
sahip olan degiskenlerin analizden cikarilmasini savunurken, Pallant (2001) ise .40’in altindaki varyansa
sahip olan maddelerin gikarilmasi gerektigini 6ne siirer. Ancak az sayidaki madde icin yik deger, .30’a
kadar dusurulebilinecegi ifade edilmektedir (Blylkozturk, 2011). Bu gerekge ile madde segiminde her bir
maddenin bir faktori gosterebilmesi igin .30 faktor yika sinir olarak kabul edilmistir.

Uygulanan ilk agimlayici faktor analizi neticesinde elde edilen sonuglar maddeler arasinda énemli
olclide problemlerin varligi tespit edilmistir. Bu kapsamda 40 madde arasindan birden fazla faktor
altinda bulunan ve faktor yikleri arasinda .10’dan daha az fark bulunan maddelerin 6lcekten ¢ikariimasi
uygun gorilmastir. Bununla birlikte varyans tablosunda .30°un altinda olan maddeler dikkatle
incelenerek maddeler olgcek icin daha az gerekli olandan baslamak (zere analiz disina ¢ikarilmistir
(Bliytikoztiirk, 2011; Field, 2009). Promax dondlrme teknigi altinda 4 faktor ile gergeklestirilmis analiz
neticesinde glvenirlik ¢calismasi gergeklestirilmis elde edilen faktor yikleri, agiklanan toplam varyans
oranlari ve her bir faktorle toplam Olgege ait hesaplanan Cronbach alfa katsayilari Tablo 5'te
gosterilmigtir.
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Tablo 5.
Rotasyon islemleri Sonrasi Olgedin Faktér Yiikleri
Faktérler
Maddeler Ortak Varyans Matematiksel K|§|se'l So:syal Bilimsel
Beceri Boyutu Deneyim Baglam Modelleme
Boyutu Boyutu Boyutu
Madde 36 .610 .745
Madde 37 .612 .699
Madde 35 .522 .654
Madde 22 .521 .628
Madde 21 473 .612
Madde 29 467 .588
Madde 25 471 .587
Madde 14 .524 .560
Madde 39 442 .559
Madde 19 .440 .558
Madde 23 417 .545
Madde 13 494 .536
Madde 27 392 .503
Madde 4 .336 490
Madde 40 .353 .483
Madde 9 .515 .686
Madde 7 .569 .648
Madde 11 477 .647
Madde 6 492 .638
Madde 12 335 .559
Madde 26 405 .545
Madde 2 .542 717
Madde 17 .534 .671
Madde 3 422 .569
Madde 18 .362 .513
Madde 20 .363 .505
Madde 32 732 .810
Madde 33 .758 .799
Madde 31 .718 .769
Madde 30 409 .557
Ozdegerler 10.372 1.874 1.455 1.283
Aciklanan Toplam Varyans %33.460 %6.046 %4.695 %4.140
(Toplam=%48.340)
Cronbach Alfa a=.907 0=.758 0=.816 a=.789

(Olgek igin hesaplanan Cronbach Alfa degeri a=.925)

Tablo 5’te goriildiigi izere toplam 30 madde 4 faktdrden olusan Matematik Okuryazarhigi Oz yeterlik
Olgegi’nin acikladigi toplam varyans orani %48.340 olarak hesaplanmis olup; bu varyansin %33.46’sini 1.
Faktdr, %6.04’Uni 2. Faktdr, %4.69’unu 3. Faktdr ve %4.14’(inii 4. Faktér aciklamaktadir. Olgegin faktdr
yikleri .483 ile .810 araligindadir. Olcegin genel ve alt boyutlarina yonelik olarak hesaplanan giivenirlik
katsayilarini yorumlarken Kalayci (2016) tarafindan ortaya konan kriterler, kesme noktasi olarak
belirlenmistir. Kalayci (2016)’ya gore 6lgek icin hesaplanan Cronbach alfa Katsayisi .60 ile .80 arasinda
deger alirsa oldukga giivenilir, .80 ile 1.00 arasinda deger alirsa yiiksek derecede givenilirdir. Bu
baglamda yapilan degerlendirme neticesinde 0Olgek igin hesaplanan Cronbach alfa katsayisi .925 olarak
hesaplanmis olup yiiksek derecede giivenilir olarak bulunmustur. Olcegin Alt boyutlarina yénelik olarak
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hesaplanan katsayilar géz oniline alindiginda 1. ve 3. faktorlerin yiiksek derecede givenilir, 2. ve 4.
faktorlerin oldukga giivenilir olduklari gdzlenmistir.

Faktorlerin isimlendirilmesi asamasinda madde igerikleri ve alan yazin dikkate alinmig ve faktorlerin
isimleri Matematiksel Beceri Boyutu, Kisisel Deneyim Boyutu, Bilimsel Modelleme Boyutu ve Sosyal
Baglam Boyutu olarak belirlenmistir. Matematiksel beceri boyutunda bireyin matematiksel becerilerine
yonelik 6z yeterlik algisini 6lcen maddeler yer alirken, kisisel deneyim boyutunda matematiksel
becerilerini uygularken elde ettigi deneyimlere bagli olarak elde ettigi bireysel 6z yeterlik algisini élgen
maddeler yer almaktadir. Benzer olarak sosyal baglam boyutunda matematiksel olarak ginlilk yasamda
gerceklestirdigi islemler neticesinde sosyal ortamdan edindigi 6z yeterlik algilarini 6lgen maddeler yer
alirken bilimsel modelleme boyutunda bilimsel modelleri yapma ve yorumlama esnasinda edindigi 6z
yeterlik algisini 6lgen maddeler yer almaktadir.

Dogrulayici Faktdr Analizine iliskin Bulgular

Acimlayici faktor analizi neticesinde elde edilen yapinin uygunluk derecesini belirlemek amaciyla
Lisrel 8.51 programi kullanilarak 498 6grenciden elde edilen veriler kullanilarak dogrulayici faktor analizi
gergeklestirilmistir. Olciim modeli path diyagram ile olusturulmus elde edilen modelin sinanmasi
neticesinde elde edilen t degerleri Sekil 6’da gosterilmistir.

15.25

Sekil 5. Dogrulayici faktér analizi 6l¢im modeline parametre degerleri
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Sekil 5’de gorildigiu tzere ortik degiskenlerin gozlenen degiskeni agiklama durumlarina iliskin t
degerleri oklar Uzerinde gosterilmektedir. Parametre tahminleri, eger t degerleri 1.96’y1 gegerse .05
dlzeyinde, 2.56’y1 gecerse .01 diizeyinde anlamhdir (Cokluk, Sekercioglu ve Buyikoztiirk, 2016). Bu
cercevede, Sekil 5 incelendiginde tim parametrelerin .01 diizeyinde anlamali t degeri verdigi
gozlenmektedir. Bu durum her bir maddenin kendi ortik degiskenini iyi temsil ettigini gbstermektedir.
Dolayisiyla her degiskenin dlgek kapsaminda yer almasinin uygun oldugu gozlenmistir.

Model uyumu igin vyapilan parametre tahminlerinden sonra modelin bir bitin olarak
degerlendirilmesi asamasi gelmektedir. Olgiim modelinin degerlendirilmesi igin model uyum
indekslerine bakmak gerekmektedir. Calisma neticesinde elde edilen uyum indeksleri Tablo 6'da
gosterilmektedir.

Tablo 6.
Ol¢iim Modeline Ait Hesaplanan Uyum indeksleri ve Kesme Noktalari
Uyum indeksleri Hesaplanan Kesme Kaynaklar
Deger Noktalari
x/df 2.232 <25 Kline (2005), Simer (2000).

Joreskog ve Sérbom (1993),
Schumacker ve Lomax (1996),

RMSEA 050 <05 Stimer (2000), Brown (2006), Raykov ve
Marcoulides (2008).
SRMR .045 <.05 Brown (2006), Byrne (1994).
NNFI .90 >.90 Hu ve Bentler (1999), Simer (2000).
Cole (1987), Hooper, Coughlan ve
GFl 89 285 Mullen (2008).
CFI 91 >.90 Hu ve Bentler (1999), Simer (2000).
IFI 91 >.90 Hu ve Bentler (1999), Simer (2000).

Tablo 6’da gorildigi lGzere elde edilen uyum iyiligi indeksleri incelendiginde )(z/df oraninin 2.5’in
altinda olmasi, RMSEA ve SRMR degerlerinin .05 degerinin altinda olmasi mikemmel uyuma denk
gelmektedir. Elde Edilen NNFI, CFl ve IFI degerlerinin .90 degerinin lzerinde olmasi, GFl degerinin ise .85
degerinin lzerinde olmasi iyi uyumu gostermektedir. Elde edilen bu bulgular agimlayici faktoér analizi
neticesinde elde edilen yapinin toplanan verilerle uyum gosterdigini ortaya koymaktadir.
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Giivenirlik Analizine iliskin Bulgular

Son olarak 6lgegin son seklini verebilmek amaciyla glvenirlik analizleri tekrarlanmistir. Hesaplanan
Duzeltilmis madde—toplam korelasyonlari ve madde silindiginde olusacak alfa degeri Tablo 7’de
gosterilmistir.

Tablo 7.
Madde Toplam Korelasyonlari

Diizeltilmis Madde — Toplam

Madde Sayisi Madde Silindiginde Alfa Degeri
Korelasyonlari
Madde 1 .500 .923
Madde 2 .625 .922
Madde 3 .628 .922
Madde 4 .597 922
Madde 5 .607 .922
Madde 6 .642 .922
Madde 7 .554 .923
Madde 8 .620 .922
Madde 9 .563 .923
Madde 10 .618 .922
Madde 11 .625 922
Madde 12 .641 921
Madde 13 .686 921
Madde 14 .555 .923
Madde 15 .387 .925
Madde 16 .437 .924
Madde 17 .591 .922
Madde 18 .450 .925
Madde 19 447 .925
Madde 20 351 .926
Madde 21 .480 .924
Madde 22 410 .924
Madde 23 .545 .923
Madde 24 493 .923
Madde 25 .558 .923
Madde 26 .397 .925
Madde 27 .458 .924
Madde 28 491 .923
Madde 29 .437 .924
Madde 30 437 .924

Tablo 7 incelendiginde madde toplan korelasyon degerleri .351 ile .686 arasinda degismektedir.
Madde — Toplam korelasyon katsayilarinin negatif olmamasi ve .25 degerinden biylk olmasi beklenir
(Kalayci, 2016). Bu dogrultuda olgegin bu kriterleri karsiladig1 gorilmektedir.

Diger bir yandan 6lgme aracinin, istenen davranisi sergileyenler ile sergileyemeyenleri ayirt etmesi
beklenir (Can, 2013). Bu durumu test etmek icin puanlarin bilylkten kiclige dogru siralanmasi
sonucunda olusan %27’lik Ust gruba ait puan ortalamasi ile %27’lik alt gruba ait puan ortalamasi arasinda
anlamh farklihgin olup olmadigini karsilastirmak igin iliskisiz drneklemler icin t-testi kullaniimaktadir.
Gergeklestirilen t-testi sonucu Tablo 8'de gosterilmektedir.
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Tablo 8.
Ust Grup ile Alt Grup Puan Ortalamalari igin lliskisiz Orneklem

//t ”

Testi Sonuclari

Grup n X S sd t p
Ust Grup 135 137.60 5.19 .
209 47.14 .000
Alt Grup 135 94.07 9.38
’p<.01

Tablo 8 incelendiginde puanlar arasi anlamli bir farklilik oldugu gorilmektedir, t(209)=47.14, p<.01.
Gergeklestirilen test neticesinde oOlgegin 6z yeterlik algisi yiksek olanlar ile 6z yeterlik algisi dislk
olanlari birbirinden ayirt edebildigi gorilmektedir.

Gelistirilen 6lgegin Ozgen ve Bindak (2008) tarafindan gelistirilen 6lgek ile karsilastiriimasinin uygun
olacag) dusiiniilmistiir.. Ozgen ve Bindak (2008) tarafindan gelistirilen &lcek incelendiginde 182 kisiden
olusan 6gretmen adaylari lizerinde gergeklestirildigi gorilmektedir. Component matrix dondirmesi
sonucu elde edilen 25 maddelik 6lgek tek faktor yapisina sahip olup agiklanan varyansin %42.85 olup yuk
degerleri .521 - .780 arasinda deger almaktadir. Arastirmacilar tarafindan gelistirilen 6lcegin 6rneklemini
992 kisilik ortaokul 7. Sinif 6grencileri olusturmaktadir. Promax doéndirme teknigi olusturulan 30
maddelik 6lcegin 4 faktorll bir yapi gosterdigi, acikladigl varyans blylklGgiiniin %48,34 oldugu ve yik
degerlerinin .483 - .810 arasinda deger aldig gorilmektedir. Givenirlik ve ayirt edicilik indekslerinin
yeterli deger aldigi iki ¢alismadan farkh olarak arastirmacilar tarafindan yapilan ¢alismada dogrulayici
faktoér analizine de yer verilmis olup uyum iyiligi degerlerinin yeterli degerleri aldigi gorilmektedir.
Yapilan karsilastirma neticesinde hem oOrneklem hem de yapilan analizler bakimindan farkhliklar
gosterdigi gorilmektedir.

Sonug ve Oneriler

Bu arastirmada Ortaokul 7. sinif &grencilerinin Matematik Okuryazarhgl Oz yeterlik Olgegini
gelistirme ¢alismasi kapsaminda gegerlik ve glivenirlik ¢alismalari gergeklestirilmistir. Calisma esnasinda
DeVellis (2016) tarafindan agiklanan sistematik yaklasim kullaniimistir. Olgegin yapi gecerliligini test
etmek amaciyla agimlayici faktor analizi gergeklestirilmis, elde edilen yapinin ne derece uygun oldugunu
test etmek amaciyla ise dogrulayici faktor analizi gergeklestirilmistir.

Olgegin faktdr yapisini belirlemek amaciyla yapilan agimlayici faktér analizi neticesinde, 4 faktérli bir
yapi elde edilmistir. Olgegin acikladigi toplam varyans oraninin %48.34, her bir faktériin agikladig faktor
oraninin ise %4.14 ile %33.46 araliginda degisim gosterdigi tespit edilmistir. Madde yik degerleri ise .48
ile .81 araliginda degisim gostermistir.

Olgegin yapisinin uygunlugunu test etmek amaciyla gergeklestirilen dogrulayici faktér analizi
neticesinde elde edilen parametrelerin .01 diizeyinde anlamli oldugu gérilmustir (Cokluk, Sekercioglu
ve Buylkoztirk, 2016). Uyum iyiligi indeksleri incelendiginde ise ortaya ¢ikan yapinin kabul edilebilir
diizeyde uyum gosterdigi yorumu yapilabilir.

Olgegin tamami ve her bir alt boyutu igin hesaplanan Cronbach alfa i¢ tutarhlik katsayisinin .75 ve
Uzeri oldugu goézlenmistir. Kalayc’nin (2016) esik degerlerine bakarak 6lgegin glivenilir oldugu yorumu
yapilabilir. Madde toplam korelasyon degerleri .351 ile .686 arasinda degismektedir. Madde — Toplam
korelasyon katsayilarinin negatif olmamasi ve .25 degerinden biylik olmasi beklenir (Kalayci, 2016).
Ayrica ayirt edicilik gliciini test etmek amaciyla, toplam puan lzerinden alt %27’lik grup ile Ust %27’lik
grup puanlari arasinda, gergeklestirilen bagimsiz gruplar t-testi neticesinde .01 diizeyinde anlamli
farkhhk tespit edilmistir (Can, 2013). Elde edilen bu sonug 6lgegin istenilen 6zellikleri 6l¢tligli ve bireyleri
ayirt edebildigi seklinde yorumlanabilir.

Bu calismanin bulgularina gére Ortaokul Matematik Okuryazarligi Oz Yeterlik Olceginin gecerli ve
glvenilir bir 6lcme araci olarak kullanilabilecegini gostermektedir. Bu 6l¢egin ortaokul 6grencilerinin
matematik okuryazarlhk 6z vyeterliklerine iliskin ¢alisma gerceklestirmek isteyen arastirmacilarin
kullanabilecegi dustnilmektedir. Bununla birlikte hazirlanan o6lgegin farkhh 6rneklem gruplari ve farkli
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sinif seviyeleri gbz onilinde bulundurularak yeniden gegerlik ve givenirlik c¢alismalari yapilmasi
onerilebilir.
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