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Ortaokul 6grencilerinin matematik okuryazarhgi ile gérsel matematik

okuryazarhig 6z-yeterlik algilari arasindaki iligki
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Introduction

Mathematics is a science of numbers and space and it includes analyzing all the possible patterns
(Altun, 2008). It is thought that mathematics which analyses the features of quantities based on
numbers and measurement like arithmetic, algebra, geometry and which is based on logic and fine
calculation has an important place in the lives of people (TLS [Turkish Language Society], 2018). Ersoy
(2003) considers mathematics as an abstract and universal language which is structured around mother
tongue and culture and as the common culture of the nations. Today, everybody knows and uses the
term of mathematics (Nasibov & Kagar, 2005). Knowing mathematics spreading to the widest area and
learning its concepts and rules (Umay, 2002) are required for both doing mathematics and acquiring and
understanding mathematics and understanding the meaning of mathematical knowledge (Ata, 2013). It
is thought that this can only be possible by having mathematical literacy.

Mathematical literacy is related to one’s using and evaluating mathematics by formulating it. It
contains using mathematical concepts and functions by thinking mathematically (OECD, 2013). Beyond
school mathematics, mathematical literacy which means understanding and communicating thoughts
written in the language of mathematics (Lutzer, 2005) is the cognitive level that people have for
recognizing mathematical problems and expressing these problems through mathematical ways (Satici,
2008). Mathematical literacy apart from knowing analysis, linear algebra, topology, differential
equations, and complicated formulas, points out knowing what to do by using mathematical knowledge
(Ojose, 2011). Mathematical literacy that people use as a concept for explaining mathematical activities
being necessary to adapt to the developing world (Kurtoglu-Colak, 2006) is the capacity of their
mathematical functions which state their social and cultural abilities (Edge, 2001). Mathematical literacy
is for people to be able to use mathematics for understanding the role of mathematics, reaching sound
conclusions and as an answer for their daily needs (McCrone & Dossey, 2007). It is stated that people
who have mathematical literacy also have mathematical thinking skills about life and these people can
understand mathematics in daily life (Usta, 2014). These people who recognize the importance of
mathematics in the world’s development can make spatial and numerical interpretations and make
predictions. They can handle daily life problems with a critical point of view and can easily solve the
problems that they encounter by making analysis and synthesis (Ozgen & Bindak, 2008). Furthermore,
adaptation of the individual to rapidly developing technology and science requires them to be literate in
the visual field. Because nowadays, written language is replaced by discoveries such as computers,
televisions, and mobile phones that bring to the forefront visuality (Parsa, 2004). For this reason, the
concept of visual literacy was found out.

Visual literacy is defined as the ability related to reading, analyzing, interpreting, and creating visual
messages properly (Yeh, 2008). Visual literacy which is defined as the ability to read, understand, and
interpret information presented in images and graphics (Wileman, 1993) is an ability, skill, or
competency which can be learnt later (Avgerinou, 2003). It is an important characteristic to get to
understand the visuals, maps, and textbooks encountered in daily life and education process by
individuals (Glnay, 2008). Visual literacy is also important skill for mathematics which is a science that
consist of numbers and symbols where images, drawings, charts, and graphics are used extensively (Ev-
Cimen & Aygiiner, 2018).The visual elements such as tables, drawings, geometric shapes are almost
used in all the math topics. This brings with it the concept of visual math literacy.

Visual math literacy is the evaluation of everyday problems in a visual way and the mathematical
evaluation of knowledge which is based on visuals (Bekdemir & Duran, 2012). In this sense, it is thought
that people who have visual math literacy are able to make predictions in spatial thinking by making
interpretations, are able to visualize everyday problems, and evaluate this knowledge mathematically. It
is stated that, thanks to visual mathematical literacy, people can easily understand the mathematical
correlation between objects (Tutkun, Giir-Erdogan, & Oztiirk, 2014).
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When the definitions given above of mathematical literacy and visual math literacy are considered, it
can be said that there is a strong relationship between them (ipek, 2003). Besides, according to Tutkun,
Gir-Erdogan, and Oztiirk (2014), visualization in the math provides to understand the relationship
between objects easily. For some students, the way of learning mathematics is through visual
presentations. The reason why some students failed in mathematics can be the inadequacy of the use of
visual elements. Visual arrangements for these students increase the interest. This also increases
participation in lessons and the students can be successful (Ev-Cimen & Aygliner, 2018). Thus, it can be
said that enriching the math lectures with visual elements can be effective on students’ motivation,
participation to lectures, and their success (Glrbiiz, 2007). In this context, it is thought that developing
students’ visual literacy is linked to math achievement.

Deveci and Aldan-Karademir (2018) express that the students’ perspective of math can be changed
by their improvement of visual math literacy. Hence, having visual math literacy skill would affect the
individual’s self-efficacy perception, as well. According to Pajares and Graham (1999), self-efficacy
perception is one of the important components on affecting math achievement. Thereby, students’
perceptions about visual math literacy could provide to believe in themselves and to motivation for
lessons. Accordingly, it is important to investigate the mathematical literacy and visual math literacy
self-efficacy perceptions which would affect on math achievement.

When analyzing the related literature, it was seen that a model was presented by Pugalee (1999)
about mathematical literacy. It was also seen that the effects of eighth-grade students’ mathematical
literacy levels on their mathematical achievements were analyzed (Kiikey, 2013) and the correlation
between seventh-grade students’ arithmetic performance and their mathematical literacy was
determined (Yilmazer, 2015). The effect of mathematics application course on sixth-grade students’
mathematical literacy was searched by Korkmaz (2016). Uysal and Yenilmez (2011) determined eighth-
grade students’ mathematical literacy levels. Long, Bansilal and Debba (2014) analyzed mathematical
literacy with Rasch model. Besides, it was determined in the related literature that the studies about
mathematical literacy had been carried out within the scope of PISA [Programme for International
Student Assessment] (Akylz & Pala, 2010; Cetin & Gok, 2017; Kogar, 2015; Stacey, 2011).

Sengiil, Katranci, and Gilbagc (2012) analyzed the self-efficiency perceptions of sixth, seventh, and
eighth-grade students towards mathematical literacy. Duran and Bekdemir (2013) examined the
correlation between seventh-grade students’ self-efficacy perceptions towards visual mathematical
literacy and their visual maths achievement. The opinions of seventh-grade students about visual
mathematical literacy were determined by Duran (2013). Tutkun, Giir-Erdogan, and Oztiirk (2014)
analyzed middle school students’ self-efficacy levels about visual math literacy. It was determined that
eighth-grade students’ visual math literacy self-efficacy perceptions and their real performances were
compared (Aygiiner, 2016). Ozdemir, Duran, and Kaplan (2016) analyzed middle school students’ visual
math literacy self-efficacy perceptions and their problem-solving skills perceptions. In related literature,
there is an important gap about visual math literacy and it is suggested that more studies have to be
executed (Ev-Cimen & Ayglner, 2018). Furthermore, any study that deals with mathematical literacy
and visual math literacy self-efficacy perceptions at middle school level could not be found. At this point,
it was thought that a study was needed to discover the relationship between them. It is foreseen that
determining the degree and direction of the correlation between mathematical literacy and visual math
literacy self-efficacy perceptions can be helpful to organize learning environments. For this reason in this
study, first, it was aimed to determine the levels of mathematical literacy and visual math literacy self-
efficacy perceptions of middle school students. Then, it was also aimed to search the relationship
between their mathematical literacy and visual math literacy self-efficay perceptions. For these
purposes, following questions’ answers were investigated.

e What is the mathematical literacy and visual math literacy self-efficacy perceptions levels of middle
school students?
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e Is there any relationship between middle school students’ mathematical literacy and their visual math
literacy self-efficacy perceptions?

Method
Research Design and Study Group

The study was designed according to a correlation research model. In this model, the correlation
between two or more variables is analyzed (Blyukoztirk, Kilig-Cakmak, Akglin, Karadeniz, & Demirel,
2012). The study group was determined according to convenience sampling method. In this method, the
researcher obtains the data by starting from the most accessible one until s/he accesses the sample that
s/he needs (Buyuko6ztirk et al., 2012). In this sense, the study was carried out with 328 middle school
students in a public middle school in Kocaeli, izmit. 122 of these students were female and 206 of them
were male students. 84 of the students were fifth-graders, 79 of them were sixth-graders, 86 of them
were seventh-graders and 79 were eighth-graders.

Data Collection Instruments

Mathematical Literacy Scale (MLS): When the data collection instruments were investigated, it was
seen that a scale of mathematics literacy self-efficacy perceptions was developed by Ozgen and Bindak
(2008). Besides, Kiikey (2013) developed a mathematical literacy scale. The first scale is based on pre-
service teachers’ literacy while the second is related to g grade students’ mathematics literacy. For this
reason, it was primarily aimed to develop a scale of mathematical literacy which is involving all the
middle school students (fifth, sixth, seventh, and eighth-graders) in order to collect data. This developed
scale can be efficiently used for all the middle school levels in the field studies.

The scale development process was designed according to general survey model. The study group
was determined according to the convenience sampling method. In this sense, the study was carried out
with 573 middle school students who are studying at a different public school in izmit, Kocaeli. 139 of
the participating students were fifth-graders, 170 were sixth-graders, 143 were seventh-graders and 121
were eighth-graders. 254 of the students were female and 319 were male students.

The study group was randomly divided into two for the construct validity and confirmatory factor
analysis which constitute the reliability studies of the scale. The data of the first group (N=294) were
used when conducting reliability analysis and construct validity studies and the data of the second group
(N=279) were used when conducting confirmatory factor analysis. When examining the gender and
grade distribution of the students from the first group; it was determined that there were 72 students at
fifth-grade, 85 at sixth-grade, 73 at seventh-grade and 64 at eighth-grade. 123 of these students were
female and 171 of them were male students. When analyzing the gender and grade level distribution of
the second group students; it was seen that there were 67 fifth-graders, 85 sixth-graders, 70 seventh-
graders and 57 eigtht-graders. 131 of these students were female and 148 of them were male students.

Process - validity and reliability: Based ont the scales developed by Ozgen and Bindak (2008),
Bekdemir and Duran (2012), and Kikey (2013), and the meaning of the mathematical literacy, an item
pool containing 49 statements was created. It was decided to take expert opinions to determine
whether the items in the pool are appropriate or not and an expert evaluation form with three options
(not appropriate, partly appropriate, and appropriate) was prepared. The form was sent to five different
experts in the field of mathematics. The experts were asked to state their opinions about the items. The
opinions of the experts were grouped under a single form and the data obtained were evaluated by
using the formula ‘(The number of experts with positive answers/Total number of experts)-1’ developed
by Veneziano and Hooper (1997). As a result of the evaluation, it was determined that there were not
any items whose agreement percentage was below .80. In addition to this, when considering the
explanations, it appeared that the statements of two of the items needed to be changed. Necessary
changes were made on these items in accordance with the suggestions. After the changes, the draft
scale was organized in a 5-point likert scale (1.00: strongly disagree, 2.00: disagree, 3.00: neutral, 4.00:
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agree, 5.00: strongly agree). In this regard, the minimum score one can get from this scale is 49.00, while
the maximum score is 245.00.

Cronbach Alpha reliability analysis was employed for the internal consistency of the scale.
Exploratory and confirmatory factor analyses were used for the construct validity of the scale. ltem
analysis based on correlations and item analysis technique based on the differences of upper and lower
group’s average scores were used for item analysis.

Exploratory factor analysis regarding Mathematical Literacy Scale: MLS-EFA. Although various
methods are suggested in the literature to identify the construct validity of a testing instrument, there is
a consensus that factor analysis is a suitable technique (Atilgan, Kan, & Dogan, 2006; Bowden, 2004;
Dancey & Reidy, 2004; Reio & Wiswell, 2006; Rosenthal & Rosnow, 2008; Urbina, 2004). In this sense, it
was decided to use exploratory factor analysis in this study to identify the construct validity of MLS. In
exploratory factors analysis, the first thing a researcher should pay attention to is the size of the sample.
It is stated that 1000 is a perfect number for the sample size, 500 is very good, 300 is good and 200 is
average (Comrey & Lee, 1992). Kline (1994) expresses that a sample group with 200 participants is
enough to create reliable factors. In addition to this, the size of a sample can be predicted by looking at
the number of items. While it is suggested to have a sample size which is ten times bigger than the
number of items (Kline, 1994), Cokluk, Sekercioglu, and Blyulkoztirk (2010) state that the size of the
sample group has to double the number of items. Bryman and Kramer (2001) pointed out that the size
of the sample has to be five to ten times bigger than the number of items. In this sense, the exploratory
factor analysis in this study was carried out with a sample group consisted of 294 participants and it was
evaluated as enough since the sample size was six times bigger than the number of items and close to
300.

In terms of sample size, another criterion is looking at the results of Kaiser-Meyer-Olkin (KMO) test
which measures the suitability of the data set for factor analysis. While having a high KMO value means
that each and every variable in the scale can be predicted by the other variables perfectly, having KMO
test results .90 or over means that the size of the sample is “perfect” for the factor analysis (Leech,
Barret, & Morgan, 2005). KMO value obtained in this study is .96. In this regard, it can be said that the
size of the sample is perfectly suitable for the factor analysis.

Another point that the researcher should be careful about is the premise of the normality and is
determined by using “Bartlett’s Test of Sphericity” where the data come from normal distribution.
Bartlett’s test reveals chi-square statistical values and when the significance value is over .05, factor
analysis is not carried out for the given data set (Sencan, 2005). However, at this point, as the size of the
sample will increase the possibility of having a significant chi-square value, one should be careful about
interpreting the results of Bartlett’s test results in EFA studies (Cokluk, Sekercioglu, & Buyukoztiirk,
2010). The Bartlett’s test result we obtained in this study (X? = 8510.96; p < .01) showed that EFA can
be carried out in this study. After these examinations, EFA studies were carried out and findings were
presented.

At this point, it is necessary to determine the number of factors. When determining the number of
factors, we should consider eigen value statistics, scree plot, and the variance which is explained by the
factors (Bliyukoztirk, 2012). When analyzing the eigen value statistics, it was determined that there
were six factors whose eigen value was bigger than one. Later on, scree plots related to the eigen values
were analyzed and it was seen that the graphic continued in a horizontal way. When examining the
variances explained by the factors, it was seen that the rate of the first factor for explaining the
variances was 42.38%. Since the variance explained by the eigen value statistics and related scree plot in
single-factor designs is accepted as sufficient at 30.00% and the result obtained in this study was
42.38%, the number of factors was decided to be “one”. The scree plot was given below in Figure 1.
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Figure 1. The Scree Plot of MLS.

In addition to this, factor load values explaining the correlation between the items and the factors
should be considered (Kline, 1994). According to Tabachnick and Fidell (2001), it is necessary to have
factor load values as .32 or over. However, Comrey and Lee (1992) accept factor load values as “good”
when they are .55, as “very good” when they are .63, and as “perfect” when they are .71. Besides, it is
stated that when factor load values are .55, 30.00% of the variance is explained, when they are found as
.63, 40.00% of the variance is explained and when .71, 50.00% of the variance is explained (Tabachnick
& Fidell, 2001). By considering all these descriptions, it was decided to have factor loads as .63 and the
items whose factor loads were below .63 were discarded from the scale. In this sense, 15 items were
discarded from the scale and there were 34 items remaining. The final version of the scale was
presented in Appendix 1 and the results of the EFA were presented in Table 1.

Table 1.

MLS-EFA.

Item No Factor Loads Item No Factor Loads
1 .70 18 .68
2 .69 19 .70
3 .68 20 71
4 .73 21 .73
5 .67 22 .69
6 .66 23 .68
7 .67 24 .69
8 .66 25 .69
9 .67 26 .67
10 72 27 74*
11 .64%* 28 .69
12 .66 29 71
13 71 30 .69
14 .73 31 71
15 .70 32 .69
16 .68 33 .65
17 .68 34 .66

*Max. Value ** Min. Value Total Variance Explained = 47.54%
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When looking at Table 1, it is seen that the factor loads of the items used in the scale differ between
.64 and .74. The total variance explained is 47.54%.

Item-remainder, item-total correlations, and discrimination of items: For item analysis, item-total
and item-remainder correlations were calculated, and t-test was used to reveal item-remaining
correlations and item-discrimination. Independent samples t-test analyses were made after determining
the groups above and below 27.00% (Balci, 2009). The findings obtained were presented below in Table

2.
Table 2.
Item-Total and Item- Remainder Correlations and Their Discrimination.

Item- Item- Item- Item-
Item No Total Remainder t | Item No Total Remainder t
1 .67 .69 -12.72 | 18 .66 .68 -13.23
2 .67 .69 -12.46 | 19 .68 .70 -13.17
3 .66 .68 -13.01 | 20 .69 71 -14.89
4 71 .73 -14.12 | 21 71 73* -14.72
5 .64 .66 -11.15 | 22 .67 .69 -14.40
6 .64 .66 -11.36 | 23 .66 .68 -12.51
7 .65 .67 -14.30 | 24 .67 .69 -11.98
8 .63 .66 -12.48 | 25 .66 .69 -13.36
9 .65 .68 -15.34 | 26 .65 .67 -13.54
10 .70 72 -15.62 | 27 T2* 74 -15.30
11 .62%* .65%* -13.22 | 28 .67 .69 -14.11
12 .64 .66 -11.99 | 29 .69 71 -13.45
13 .69 71 -13.26 | 30 .67 .69 -12.60
14 .70 72 -13.57 | 31 .69 71 -12.47
15 .68 .70 -14.10 | 32 .66 .69 -12.85
16 .65 .68 -12.27 | 33 .62 .65 -10.93
17 .66 .69 -14.90 | 34 .64 .66 -12.27

*Max. Value **Min. Value

When looking at Table 2, it is seen that item-total correlations differ between .62 and .72 and item-
remaining correlations differ between .65 and .73. In addition to this, a meaningful differentiation was
appeared between groups below and above 27.00%. All the findings obtained were accepted as
evidences for the reliability of the scale and for the fact that it measures the same structure.

Confirmatory factor analysis of Mathematical Literacy Scale: MLS-CFA. CFA was carried out to
confirm the item structure of the scale whose structure with 34 items was revealed with EFA. The

findings obtained were displayed in Table 3.

Table 3.

MLS-CFA.

Indexes Value Fit
xz/df 2.16 Perfect Fit
NFI .96 Perfect Fit
NNFI .98 Perfect Fit
CFI .98 Perfect Fit
RMR .05 Perfect Fit
SRMR .04 Perfect Fit
RMSEA .06 Good Fit
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According to the results of confirmatory factor analysis, having X*/df ratio which is equal to or less
than 2.50 expresses perfect fit (Kline, 2005), having NFI, NNFI, and CFI values equal to or less than .95
means perfect fit (Simer, 2000; Tabachnick & Fidell, 2001), having RMR and SRMR values equal to or
less than .05 represents perfect fit (Brown, 2006) and having RMSEA value equal to or less than .06
shows good fit (Thompson, 2004). According to this, when looking at Table 3, it is seen that CFA results
of MLS are at the desired level. In this regard, it can be said that the item structure of the scale which
was developed for determining middle school students’ mathematical literacy was confirmed. The CFA
graphic of the scale was given below in Figure 2.
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Figure 2. The CFA Graphic of MLS.
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The reliability analysis of the MLS: Cronbach Alpha reliability analysis which was calculated
according to the item variances was carried out to determine the reliability of the scale for middle
school students’ mathematical literacy. Cronbach Alpha coefficient for the 49-item draft version of the
scale was found .97. Cronbach Alpha value which was calculated for the remaining 34 items after
conducting factor analysis was found .97. Since the internal consistency coefficients are over .80, it can
be said that the scale is reliable enough.

After conducting exploratory, confirmatory factor analysis and reliability analysis, it can be said that
the scale developed for determining middle school students’ mathematics literacy is a reliable and valid
testing instrument. The scale, whose reliability and validity were demonsrated, is given in Appendix 1
and the maximum score one can obtain from the scale is 170.00 while the minimum score is 34.00.

The reliability analysis regarding the scale was conducted with the data from 328 students and
Cronbach Alpha coefficient was calculated as .96. Later on, confirmatory factor analysis was repeated to
confirm the item structure of the scale once again. According to this; it was concluded that fit indices
were sufficient as the following results were obtained from the calculations; Xz/df: 2.41, RMSEA: .06,
CFl: .98, RMR: .06, SRMR: .04, NFI: .96, NNFI: .98 (Brown, 2006; Kline, 2005; Stiimer, 2006; Thompson,
2004).

A Visual Math Literacy Self-Efficacy Perception Scale (VMLSEPS): The scale that was developed by
Bekdemir and Duran (2012) consists of 38 items and they are grouped under three factors. These factors
are; “field content”, “process”, and “usage”. The Cronbach Alpha reliability coefficient of the scale was
calculated as .94. Cronbach Alpha values related to sub factors were respectively; .65, .93, and .84. The
minimum score one can obtain from the scale is 38.00, the maximum score is 190.00. Having a high

score indicates that students’ visual math literacy self-efficacy perceptions are high.

For this study, first of all, reliability analysis related to VMLSEPS were conducted. According to this,
Cronbach Alpha coefficient for the overall scale was found.96 while Cronbach Alpha reliabilities for the
sub-scales were found respectively .66, .95, and .88. Ozdamar (1999; as cited in Yasar, 2014) states that
reliability coefficient between .61 and .80 is considered as moderate reliability, and between .81 and
1.00 as high reliability. From this perspective, the obtained reliability coefficients were accepted as
sufficient. Then, confirmatory factor analysis was conducted about the scale. According to this; it was
concluded that all the fit indices were sufficient as the following results were obtained from the
calculations; Xz/df: 2.12, RMSEA: .05, CFl: .98, RMR: .07, SRMR: .04, NFI: .96, NNFI: .98. (Brown, 2006;
Kline, 2005; Stimer, 2006; Thompson, 2004).

Data Analysis

First of all, the data set was made ready for the analysis. Two tests used for the normality of the data
are Kolmogorov-Smirnov (K-S) and Shapiro-Wilks. The K-S test is used when the sample is bigger than 50
(Buyikoztiirk, 2012). According to this information, whether the data had normal distribution or not was
analyzed with the K-S test. It was found that data did not have a normal distribution. In this sense, it was
decided to analyze data by using non-parametric instruments.

Later on, total average scores obtained from scales and from sub-dimensions of the scales were
calculated to find answers to the first research question. ”5.00-1.00 / 5.00 = .80” ratio was taken as a
basis since the scales were 5-point likert type. The following evaluations were accepted for the averages
obtained; averages between 1.00-1.80 are very poor, between 1.81-2.60 poor, between 2.61-3.40
medium, between 3.41-4.20 high, and between 4.21-5.00 very high. Spearman-correlation coefficient
was decided to be used in order to find answers to the second research question. The significance level
was accepted as .05 while conducting analysis (Blyukoztiirk, 2012).
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Findings

The first research question was set as “What is the mathematical literacy and visual math literacy
self-efficacy perceptions levels of middle school students?” Findings obtained from the related analysis
were given below.

Table 4.
Mathematical Literacy and Visual Math Literacy Self-Efficacy Perceptions Levels of Middle School
Students.

Levels N X sd
Mathematical Literacy 328.00 3.74 .76
Visual Math Literacy 328.00 3.60 .80
Field Content 328.00 3.46 .84
Process 328.00 3.63 .86
Usage 328.00 3.71 .89

When looking at Table 4, it is seen that mathematical literacy average score of middle school
students is 3.74 while their visual math literacy self-efficacy perception average score is 3.60. When
analyzing the sub-dimensions of the visual math literacy self-efficacy perception scale, it was
determined that field content average score is 3.46, process average score is 3.63, and usage average
score is 3.71.

The second research problem was determined as “Is there a relationship between middle school
students’ mathematical literacy and their visual math literacy self-efficacy perceptions?” In this sense,
findings obtained from the analysis were presented below.

Table 5.
Correlation between Middle School Students’ Mathematical Literacy and Their Visual Math Literacy Self-
Efficacy Perceptions.

Visual Math Literacy Process Field Content Usage

Mathematical Spearman’s rho .79 .81 .57 .72
Literacy p .00 .00 .00 .00
r’ 63 66 34 52

If an absolute correlation coefficient is between .70-1.00, it indicates high relationship. If it is
between .70-.30, it shows medium relationship. If it is between .30-.00, it indicates a low level of
relationship (Buyukoztiirk, 2012). When looking at Table 5, it is seen that there is a positive and high
correlation between middle school students’ mathematical literacy and their visual math literacy self-
efficacy perceptions. In addition to this, it was determined that there is a high-level positive correlation
between middle school students’” mathematical literacy and process and usage dimensions. However,
there is a medium level positive correlation between mathematical literacy and field content. When the
determination coefficients are analyzed, it can be said that 63.00% of the middle school students’
mathematical literacy is explained through their visual math literacy.

Discussion, Conclusion, and Implications

The first result of the study was that middle school students’ mathematics literacy and their visual
mathematics literacy self-efficacy levels are high. In their study where the relationship between visual
math literacy self-efficacy perceptions of eighth grade students and their real performances was
examined, Ev-Cimen ve Ayginer (2018) concluded that the students’ actual performance did not reflect
this perception although they thought that their students' visual mathematics literacy skills were high.
The underlying reason behind this contradiction can be expressed by the fact that students do not really
know their own self-efficacies due to their age groups. This finding of our study is in parallel with the
results of the study which was carried out by Ev-Cimen and Aygliner (2018). However, whether this
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result shows parallelism with the actual performances of the students or not was not searched as it was
not within the scope of the research problem. For this reason, whether this result reflects students’ real
performances or not should be studied as in the study of Ev-Cimen and Ayguner (2018). As it was stated
in Ev-Cimen and Aygtliner (2018), it is thought that students cannot be aware of their own learning levels
and cognitive processes. Nevertheless, it can be said that the reason for students to have high levels at
mathematics literacy and visual mathematics literacy self-efficacy is the contribution of the active use of
smart boards and other kinds of technology that has become very popular at schools these days in
comparison to the previous years. Akbaba and Erdogan (2014) stated in their studies that using
technology at schools became widespread together with the improvement of the infrastructure and
increased technological facilities.

Effective use of mathematics language and enrichment of the course with visual materials by
teachers could contribute to the high level of mathematics literacy and visual mathematics literacy self-
efficacy for middle school students within this study. Kurtoglu-Colak (2006) also stated that conducting
math classes by using materials affected students’ mathematics literacy in a positive way. The effect of
enriching learning environments by mathematics teachers and mathematics literacy levels in obtaining
this result should be further studied. On the other hand, it coincides with the finding obtained in Ozgen
and Bindak’s study (2011) in which they analysed the correlation between middle school students’
mathematics literacy and different variables and expressed as students’ mathematics literacy self-
efficacy levels are moderate and this is not in parallel with the finding of Uysal and Yenilmez (2011)
within the scope of PISA, in which it was stated that eighth-grade students’ mathematics literacy levels
are below the third level. Besides, this result does not fit with the results of the studies which were
investigated in this field (Deveci & Aldan-Karademir, 2018; Duran & Bekdemir, 2013; Sengiil, Katranci, &
Gilbagci, 2012).

The second result of the study is the fact that there was a high level and positive correlation
between middle school students’ mathematics literacy and their visual mathematics self-efficacy
perceptions. Kikey (2013) revealed in his study that 73.00% of the mathematics achievement was
explained through mathematics literacy. She states that mathematics literacy has an important place in
increasing mathematics achievement. It was also determined in this study that 63.00% of mathematics
literacy was explained through visual mathematics literacy self-efficacy. In addition to this, Sengiil,
Katranci and Gilbagcl (2012) concluded in their study that there is a meaningful correlation between
mathematics achievement and visual mathematics literacy self-efficacy. As it was stated in the
introduction part of the present study, students’ visual mathematics literacy and their self-efficacy on
this field and their mathematics literacy levels affect mathematics achievement. For this reason, in order
to increase mathematics achievement, it is important to increase students’ visual mathematics literacy
self-efficacy in addition to their mathematics literacy. Korkmaz (2016) concluded in his study that
mathematics application course, which is among the elective courses at middle school level, is effective
on increasing students’ mathematics literacy. It was found that students who attended this course had
higher levels in mathematics literacy. In this sense, it is appeared that this course should be emphasized.
This course is not included at elementary school level. Considering the fact that mathematical
knowledge is a cumulative process, it is thought that “mathematics application course” should be
arranged as an elective course at elementary school level and as an obligatory course at middle school
level and this would result with an increase in mathematics literacy and achievement. The high data
obtained in this study is valuable for our country in a positive sense. However, when considering the
achievement level of our country in PISA and TIMSS tests, it can be said that this will not be enough. For
this reason, it is important to raise students who have sufficient mathematics literacy levels to increase
our achievement in international tests. Therefore, it can be asserted that it will be useful if teachers can
enrich the examples in their textbooks also by assessing the conditions of the region where they are
working.
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Tiirkge Siiriim

Girig

Matematik, sayi ve uzay bilimi olup tim olasi 6riintilerin incelenmesini icermektedir (Altun, 2008).
Aritmetik, cebir, geometri gibi sayi ve 6lgi temeline dayal niceliklerin 6zelliklerini inceleyen, mantiga ve
ince hesaba dayali (TDK [Tiark Dil Kurumu], 2018) olan matematigin tim insanlarin yasami igin dnemli bir
yere sahip oldugu dusunilmektedir. Ersoy (2003) matematigi, anadil ve kiltir c¢ergevesinde
yapilandiriimis, evrensel soyut bir dil ve uluslarin ortak kiltiiri olarak ifade etmektedir. Glinlimiizde
matematik kavramini her insan bilmekte ve kullanmaktadir (Nasibov & Kagar, 2005). En genis cografyaya
yayllmis durumda olan matematigi bilmek, kavramlarini ve kurallarini 6grenmek (Umay, 2002),
matematik yapabilmek icin de matematigi anlamak, 6zimsemek ve matematiksel bilginin ne anlama
geldigini bilmek gerekmektedir (Ata, 2013). Bunun da matematik okuryazari olmayla mimkin olacagi
distntlmektedir.

Matematik okuryazarligi, bireyin matematigi formile ederek kullanma ve degerlendirmesi ile ilgilidir.
Ayrica matematiksel dusiunerek, matematik kavramlari ve islemleri kullanmayi icermektedir (OECD,
2013). Matematigin diliyle yazilmis dusinceleri anlayabilmek ve iletisim kurabilmek (Lutzer, 2005)
anlamina gelen matematik okuryazarhigi, okul matematiginden 6te, matematiksel problemleri tanimak
ve bu problemleri matematiksel yollarla ifade etmek igin bireylerin sahip olduklari biligsel duzeydir
(Satici, 2008). Matematik okuryazarligl, analiz, lineer cebir, topoloji, diferansiyel denklemler ve karmasik
formdilleri detayh bir sekilde bilmekten daha 6te, matematik ile neler yapilabilecegini bilmeyi (Ojose,
2011) ifade etmektedir. Gelisen dinyaya uyum saglamada gerekli olan matematiksel aktivitelerin
aciklanmasinda bireylerin kullandigi bir kavram olan (Kurtoglu-GColak, 2006) matematik okuryazarligi,
bireylerin sosyal ve kuilturel yeteneklerini ifade eden matematiksel islevlerinin kapasitesidir (Edge, 2001).
Bireylerin matematigin rolliini anlayabilmesi, gugli yargilara varabilmesi ve ginlik yasamdaki
ihtiyaglarina cevap olarak matematigi kullanabilmesidir (McCrone & Dossey, 2007). Matematik
okuryazarligina sahip bireylerin, yasamla ilgili matematiksel diisinme becerilerine sahip olduklari ve bu
bireylerin matematigi gunlik hayatta anlamlandirabildikleri ifade edilmektedir (Usta, 2014).
Matematigin diinyanin gelisimindeki roliiniin farkinda olan bu bireyler, uzamsal ve sayisal diisinmede
rahatlikla yorum yapabilmekte ve tahmin yiritebilmektedirler. Glnlik yasamdaki problemlere elestirel
bakip, analiz ve sentez yaparak karsilastiklari problemleri rahatlikla ¢6zebilmektedirler (Ozgen & Bindak,
2008). Bununla birlikte, bireylerin hizla gelisen teknoloji ve bilime uyum saglamalari goérsel alanda
okuryazar olmalarini gerektirmektedir. Clinkli ginimiizde yazili dil yerini bilgisayarlar, televizyonlar ve
cep telefonlar gibi gorselligi 6n plana cikaran buluslara birakmistir (Parsa, 2004). Bu sebeple de gorsel
okuryazarlik kavrami ortaya ¢ikmustir.

Gorsel okuryazarlik ise gérsel mesajlari dogru bir sekilde okuma, analiz etme, yorumlama ve yaratma
yetenegi (Yeh, 2008) olarak tanimlanmaktadir. Resimsel ve grafiksel olarak sunulan bilgiyi okuma,
anlama ve yorumlama yetenegi (Wileman, 1993) olarak tanimlanan gorsel okuryazarlk, 6grenilebilen bir
beceri, yetenek veya yeterliliktir (Avgerinou, 2003). Gerek gilinlik hayatta gerek egitim siirecinde
karsilasilan sema, harita ve ders kitaplarinda yer alan gorsellerin bireyler tarafindan anlasilabilmesi icin
sahip olunmasi gereken 6nemli bir 6zelliktir (Glinay, 2008). Gérsellerin, gizimlerin, gizelge ve grafiklerin
yogun olarak kullanildigl sayi ve sembollerden olusan bir bilim dali olan matematik icin de gorsel
okuryazarlik 6nemli bir beceri olmaktadir (Ev-Cimen & Aygiiner, 2018). Tablolar, ¢izimler, geometrik
sekiller gibi gorsel 6geler matematigin neredeyse tim konularinda kullanilmaktadir. Bu da beraberinde
gorsel matematik okuryazarligi kavramini getirmistir.

Gorsel matematik okuryazarhgi, giindelik problemlerin gorsel bir sekilde, gorsellige dayali bilgilerin
de matematiksel olarak degerlendirilmesidir (Bekdemir & Duran, 2012). Bu baglamda gorsel matematik
okuryazari bireylerin uzamsal distinmede yorum yaparak tahmin yuritebildikleri, glindelik problemleri
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gorsellestirebildikleri ve bu bilgileri matematiksel olarak degerlendirebildikleri diisinilmektedir. Gorsel
matematik okuryazarligi sayesinde bireylerin gorsel nesneler arasindaki matematiksel iliskileri daha
rahat anlayabildikleri ifade edilmektedir (Tutkun, Gir-Erdogan, & Oztiirk, 2014).

Yukarida verilen matematik okuryazarligi ve gorsel matematik okuryazarligi tanimlari géz oniine
alinirsa, aralarinda giigli bir iliski oldugu distiniilmektedir (ipek, 2003). Ayrica Tutkun, Giir-Erdogan ve
Oztiirk’e (2014) gdre matematikte gorsellestirme, nesneler arasindaki iliskinin kolayca anlagilmasini
saglamaktadir. Bazi 6grenciler igin, matematigi 6grenmenin yolu gorsel anlatimlardan ge¢cmektedir.
Matematikte bazi Ogrencilerin basarisiz olmalarinin sebebi, gorsel 6gelerin kullaniminin yetersizligi
olabilmektedir. Bu 0&grenciler igin gorsel dizenlemeler ilgiyi artirmaktadir. Bu da derse katilimi
artirmakta ve 6grenciler basarili olabilmektedirler (Ev-Cimen & Aygiiner, 2018). Bu nedenle, matematik
derslerinin gorsel 6gelerle zenginlestiriimesinin, 6grencilerin motivasyon, derse katilim ve basarilarinda
etkili olabilecegi soylenebilir (Glirbliz, 2007). Bu cercevede, Ogrencilerin gorsel okuryazarliklarinin
gelistiriimesinin matematik basarisi ile ilgili oldugu distinilmektedir.

Deveci ve Aldan-Karademir (2018) oOgrencilerin gorsel matematik okuryazarlklarindaki gelisimin
matematige bakis acisini degistirebilecegini belirtmektedir. Nitekim gorsel matematik okuryazarlig
becerisine sahip olmak bireyin bu alandaki 6z-yeterlik algisini da etkileyecektir. Pajares ve Graham’a
(1999) gore de oOz-yeterlik algisi matematik basarisini etkileyen en onemli bilesenlerden biridir.
Dolayisiyla, 6grencilerin gorsel matematik okuryazarligi hakkindaki algilari kendilerine glivenmelerini ve
derse motive olmalarini saglayabilir. Bu nedenle matematik basarisini etkileyecek olan matematik
okuryazarligi ve gorsel matematik okuryazarligi 6z-yeterlik algilarinin incelenmesi 6nemlidir.

ilgili literatiir incelendiginde Pugalee (1999) tarafindan matematik okuryazarligi ile ilgili bir modelin
ortaya kondugu goérilmistir. Ayrica ortaokul sekizinci sinif 6grencilerinin matematik okuryazarliklari
dizeylerinin matematik basarilarina etkisinin arastirildigi (Kikey, 2013), yedinci sinif 6grencilerinin
aritmetik performanslari ile matematik okuryazarliklar arasindaki iliskinin belirlendigi (Yilmazer, 2015)
gorilmustiir. Korkmaz (2016) tarafindan yapilan arastirmada matematik uygulamalari dersinin altinci
sinif 6grencilerinin matematik okuryazarliklarina etkisi arastiriimistir. Uysal ve Yenilmez (2011) ise
sekizinci sinif 6grencilerinin matematik okuryazarhg dizeylerini belirlemislerdir. Bunun yani sira, Long,
Bansilal ve Debba (2014) Rasch modeli ile matematik okuryazarligi degerlendirmesini incelemislerdir.
Diger yandan ilgili literatiirde matematik okuryazarhgi ile ilgili ¢calismalarin genellikle PISA (Uluslararasi
Ogrenci Degerlendirme Programi) kapsaminda (Akyiiz & Pala, 2010; Cetin & G&k, 2017; Kogar, 2015;
Stacey, 2011) yapildigi belirlenmistir.

Sengll, Katranci ve Gulbagci (2012), altinci, yedinci ve sekizinci sinif 6grencilerinin gérsel matematik
okuryazarlig1 6z-yeterlik algilarini incelemislerdir. Duran ve Bekdemir (2013) galismalarinda yedinci sinif
ogrencilerinin gorsel matematik okuryazarhigi 6z-yeterlik algilar ile 6grencilerin goérsel matematik
basarilari arasindaki iliskiyi incelemislerdir. Duran (2013) tarafindan yapilan arastirmada yedinci sinif
ogrencilerinin gorsel matematik okuryazarhigi hakkindaki gérusleri belirlenmistir. Tutkun, Gur-Erdogan ve
Oztiirk (2014) ortaokul &grencilerinin gérsel matematik okuryazarlig 6z-yeterlik algi diizeylerini
incelemislerdir. Sekizinci sinif 6grencilerinin gorsel matematik okuryazarlik 6z-yeterlik algilari ile gergek
performanslarinin karsilastirildigi da belirlenmistir (Aygiiner, 2016). Ozdemir, Duran ve Kaplan (2016) da
ortaokul 6grencilerinin gorsel matematik okuryazarli§i 6z-yeterlik algilari ile problem ¢6zme beceri
algilarini incelemislerdir. ilgili literatiirde gdrsel matematik okuryazarhigi ile ilgili dnemli bir boslugun
bulundugu ve daha yogun calismalarin yapilmasi gerektigi 6nerilmektedir (Ev-Cimen & Aygilner, 2018).
Bununla birlikte, matematik okuryazarligi ve gorsel matematik okuryazarligi 6z-yeterlik algilarini ortaokul
diizeyinde, birlikte ele alan bir calismaya da rastlanilamamistir. Bu noktada, aradaki iliskiyi ortaya
cikarmak icin bir galismaya ihtiya¢ oldugu dustnilmustir. Ayrica matematik okuryazarligr ve gorsel
matematik okuryazarhgi 6z-yeterlik algisi arasindaki iliskinin yoniiniin ve derecesinin ortaya konmasi ile
o6grenme ortamlarinin diizenlenmesine yardimci olunabilecegi 6n gorilmektedir. Bu sebeple bu
calismada ilk olarak ortaokul 6grencilerinin matematik okuryazarliklari ile gérsel matematik okuryazarlig
o6z-yeterlik algilarinin ne dizeyde oldugunun belirlenmesi amacglanmistir. Daha sonra 6grencilerinin
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matematik okuryazarlklari ile gorsel matematik okuryazarligi 06z-yeterlilikleri arasindaki iliskinin
incelenmesi hedeflenmistir. Bu amaglar gergevesinde, asagidaki problemlerin cevaplari aranmistir.

e Ortaokul 6grencilerinin matematik okuryazarlklari ve gérsel matematik okuryazarligi 6z-yeterlik algilari
ne dizeydedir?

e Ortaokul 6grencilerinin matematik okuryazarlklari ve gérsel matematik okuryazarlhigi 6z-yeterlik algilari
arasinda bir iliski var midir?

Yontem
Arastirma Modeli ve Calisma Grubu

Calisma iligkisel arastirma modeline goére tasarlanmistir. Bu modelde, iki veya daha ¢ok degisken
arasindaki iliski incelenmektedir (Blyukoztirk, Kihg-Cakmak, Akgin, Karadeniz, & Demirel, 2012).
Calisma grubu uygun ornekleme yontemine gore belirlenmistir. Bu yontemde arastirmaci ihtiyaci olan
ornekleme ulasana kadar en erisilebilir olan katilimcidan baslayarak verileri elde eder (Buyukoztirk et
al., 2012). Bu baglamda, calisma Kocaeli izmit ilgesinde bulunan bir devlet ortaokulunda &grenim
gormekte olan 328 o6grenci ile gerceklestirilmistir. Bu 6grencilerden 122’si kiz, 206’si erkek 6grencidir.
Ogrencilerin 84’( besinci sinifta, 79’1 altinci sinifta, 86’si yedinci sinifta ve 79’u sekizinci sinifta 6grenim
gormektedir.

Veri Toplama Araglar

Matematik Okuryazarhgi Olgegi (MOO): Belirlenen amaglara yonelik olarak kullanilacak veri toplama
araclari incelendiginde Ozgen ve Bindak (2008) tarafindan matematik okuryazarlig1 éz-yeterlik inanglari
olgceginin gelistirildigi tespit edilmistir. Bunun disindan Kiikey (2013) tarafindan matematik okuryazarlig
dlgegi gelistirilmistir. ilk dlgcek &gretmen adaylarinin okuryazarlklarina yénelik iken ikinci élcek ise sadece
sekizinci sinif 6grencilerinin matematik okuryazarligi ile ilgilidir. Bu sebeple bu ¢alismada, veri toplamak
amaciyla ilk olarak, bitiin ortaokul 6grencilerini (besinci, altinci, yedinci ve sekizinci siniflar) kapsayacak
sekilde bir matematik okuryazarligi 6lgeginin gelistirilmesi amaglanmistir. Bu yoniyle gelistirilen 6lgegin
alan arastirmalarinda, ortaokulun tiim seviyelerinde, verimli bir sekilde kullanilabilecegi
distintilmektedir.

Olgek gelistirme siireci genel tarama modelinde tasarlanmis olup calisma grubu uygun érnekleme
yontemine gore belirlenmistir. Bu kapsamda calisma Kocaeli ili izmit ilcesine bagl diger bir devlet
ortaokulunda 6grenim gormekte olan 573 ortaokul Ogrencisi ile yurGUtalmustir. Calismaya katilan
ogrencilerden 139'u besinci sinifta, 170°1 altinci sinifta, 143’4 yedinci sinifta ve 1211 sekizinci sinifta
6grenim gérmektedir. Calisma grubunu olusturan 6grencilerin 254’0 kiz, 319’u erkek 6grencidir.

Olgegin giivenirlik calismalari, yapi gecerligi ve dogrulayici faktér analizi islemleri igin calisma grubu
rastgele ikiye bolinmustir. Birinci grup (N=294) verileri 6lgegin glivenirlik analizleri ve yapi gecerligi
calismasinda, ikinci grup (N=279) verileri ise dogrulayici faktor analizi islemleri icin kullaniimistir. Birinci
grubu olusturan 6grencilerin sinif ve cinsiyet dagilimlari incelendiginde; besinci sinifta 72, altinci sinifta
85, yedinci sinifta 73 ve sekizinci sinifta 64 6grencinin oldugu, 123’Gnin kiz ve 171’inin ise erkek 6grenci
oldugu belirlenmistir. ikinci grubun sinif ve cinsiyete gére dagihmi incelendiginde; besinci sinifta 67,
altinci sinifta 85, yedinci sinifta 70 ve sekizinci sinifta 57 6grencinin 6grenim gérdigil, 6grencilerden
131’inin kiz ve 148’inin ise erkek oldugu gorilmektedir.

Siire¢ - gegerlik ve giivenirlik: Ozgen ve Bindak (2008), Bekdemir ve Duran (2012) ile Kiikey (2013)
tarafindan gelistirilen 6lceklerden ve matematik okuryazarliginin anlamindan yola c¢ikilarak 49 ifade
iceren madde havuzu olusturulmustur. Havuzda yer alan maddelerin uygunluguna karar vermek
amaciyla uzman gorislerinin alinmasina karar verilmis ve Ucli derecelendirme (uygun degil, kismen
uygun ve uygun) iceren uzman goris formu hazirlanmistir. Hazirlanan form matematik egitimi alanindaki
bes uzmana gonderilmistir. Uzmanlardan maddeler ile ilgili gorislerini de belirtmeleri rica edilmistir.
Uzman gorusleri tek bir formda birlestirilmis ve elde edilen veriler Veneziano ve Hooper (1997)
tarafindan belirlenen ‘(Olumlu yanit veren uzman sayisi/Toplam uzman sayisi)-1’ formulu ile
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degerlendirilmistir. Yapilan degerlendirme sonucunda uzlasma yizdesi. 80’in altinda olan madde
olmadig belirlenmistir. Bunun yani sira, yapilan agiklamalar dikkate alindiginda iki maddenin ifadesinin
degistirilmesi gerekliligi ortaya cikmistir. Oneriler dogrultusunda bu maddelerde gerekli diizeltmeler
yapilmistir. Yapilan diizeltmeler sonrasi, 49 maddelik pilot 6lgek yanitlama bigimi 5’li likert tipinde (1.00:
Kesinlikle katilmiyorum, 2.00: Katilmiyorum, 3.00: Ne katiliyorum ne de katilmiyorum, 4.00: Katiliyorum,
5.00: Kesinlikle katiliyorum) dizenlenmistir. Bu baglamda 6lgekten alinabilecek en diisiik puan 49.00, en
ylksek puan 245.00'tir.

Olgegin i¢ tutarhginin belirlenmesinde Cronbach Alfa giivenirlik analizi, yapi gegerligi icin ise
acimlayici ve dogrulayici faktor analizi islemleri gergeklestirilmistir. Korelasyonlara dayali madde analizi,
Ust ve alt grup ortalamalar farkina dayali madde analiz teknigi ise madde analiz islemleri igin tercih
edilmistir.

Matematik Okuryazarhgi Olgegi’nin agimlayici faktér analizi: MOO-AFA. Bir 6lgme aracinin yapi
gecerligini belirlemeye yonelik alan yazinda bir¢cok yontem 6nerilmesine ragmen faktor analizinin uygun
bir teknik oldugu yoéniinde goérus birligi saglanmis durumdadir (Atilgan, Kan, & Dogan, 2006; Bowden,
2004; Dancey & Reidy, 2004; Reio & Wiswell, 2006; Rosenthal & Rosnow, 2008; Urbina, 2004). Bu
baglamda, bu calismada MOO’niin yapi gecerligini belirlemek icin agimlayici faktér analizi yapiimasina
karar verilmistir. Agimlayici faktér analizinde arastirmacinin ilk dikkat etmesi gereken nokta érneklem
biyikligudir. Orneklem biyiikligi icin 1000’in mikemmel, 500’Un ¢ok iyi, 300’{in iyi ve 200’(in orta
oldugu (Comrey & Lee, 1992) belirtilmektedir. Kline (1994) ise glvenilir faktorler gikarmak igin 200 kisilik
orneklemin genellikle yeterli oldugunu ifade etmistir. Bununla birlikte 6rneklem buyukligi madde
sayisina goére de tahmin edilebilmektedir. Orneklem biiyiikliigiiniin madde sayisinin on kati kadar olmasi
onerilirken (Kline, 1994), Cokluk, Sekercioglu ve Biliylkoéztirk (2010) ise 6rneklem blylkliginin madde
sayisinin iki kati olmasi gerektigini belirtmektedirler. Bryman ve Kramer (2001) ise madde sayisinin bes
ya da on kati olmasi gerektigini ifade etmislerdir. Bu baglamda bu g¢alismada agimlayici faktér analizi
islemleri 294 kisilik bir 6rneklem Uzerinden gergeklestirilmis olup, madde sayisinin alti kati olmasi ve
300’e yakin olmasi sebebiyle yeterli olarak degerlendirilmistir.

Diger bir dikkat edilmesi gereken nokta ise, 6rneklem buyuUklGgu agisindan faktor analizi icin veri
setinin uygunlugunu test eden Kaiser-Meyer-Olkin (KMO) testi sonugclaridir. KMO degerinin ylksek
cikmasi, Olgekteki her degiskenin, diger degiskenler tarafindan mikemmel sekilde tahmin edilebilecegi
anlamina gelirken KMO testi sonuglarinin .90 ve lzerinde ¢ikmasi, 6rneklem buyaklaginin faktor analizi
icin “mikemmel” sekilde uygun oldugu anlami tasimaktadir (Leech, Barret, & Morgan, 2005). Bu
calismada elde edilen KMO degeri .96’dir. Bu baglamda orneklem buylklagh faktor analizi igin
miikemmel sekilde uygundur denilebilir.

Arastirmacinin dikkat etmesi gereken diger bir nokta normallik sayiltisidir ve verilerin ¢cok degiskenli
normal dagilimdan geldigi “Bartlett Kiresellik Testi” ile belirlenir. Bartlett kiiresellik testi ki-kare istatistik
degerini verir ve anlamlilik degeri .05’ten biyik ise s6z konusu veri seti icin faktor analizi yapilamaz
(Sencan, 2005) denir. Ancak bu noktada orneklem buydklaga ki-kare’nin manidar ¢ikma olasiligini
artiracagindan AFA c¢alismalarinda Bartlett kiresellik test sonuglarini yorumlanmasinda dikkatli
olunmahidir (Cokluk, Sekercioglu, & Buyukozturk, 2010). Yapilan bu ¢alismada elde edilen Bartlett testi
sonucu (x’= 8510.96;p < .01) AFA’nin yapilabilecegini gostermistir. Bu sorgulamalardan sonra AFA
isleleri gerceklestirilmis olup elde edilen bulgular ortaya konmustur.

Bu asamada faktor sayisinin belirlenmesi gerekmektedir. Faktor sayisinin belirlenmesinde 6z deger
istatistigi ve ilgili ¢izgi grafigi ile faktorlerin acikladigl varyans géz 6niine alinmalidir (Bliytkoztark, 2012).
Oz deger istatistikleri incelendiginde 6z degeri birden biiyiik alti faktériin oldugu belirlenmistir. Daha
sonra 0z degerlere iliskin ¢izgi grafigi incelenmis, birinci faktérden sonra grafigin yatay bir sekilde devam
ettigi goralmustar. Faktorlerin agikladigi varyanslar incelendiginde ise birinci faktériin varyans agiklama
oraninin %42.38 oldugu goérilmistir. Oz deger istatistikleri ve ilgili ¢izgi grafigi ile tek faktorli
desenlerde agiklanan varyansin %30.00 olmasinin yeterli olarak gorilmesi (Bliylkoztirk, 2012) ve bu
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calismada elde edilen sonucun %42.38 olmasi sebebiyle faktér sayisinin “bir” olmasina karar verilmistir.
Olgegin cizgi grafigi asagida Sekil 1’de verilmistir.
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Sekil 1. MOO’nin Cizgi Grafigi.

Bununla birlikte maddelerin faktorlerle olan iliskisini agiklayan katsayi olan faktor yik degerleri
(Kline, 1994) g6z 6niinde bulundurulmalidir. Tabachnick ve Fidell’e (2001) gore faktor yik degerlerinin
.32 ve lizerinde olmasi gerekmektedir. Ancak Comrey ve Lee (1992) yiik degerlerinin .55 olmasini “iyi”,
.63 olmasini “gok iyi” ve .71 olmasini “mikemmel” olarak ele almaktadirlar. Bununla birlikte faktor yiik
degerlerinin .55 olmasi halinde varyansin %30.00’unun agiklandigi, .63 olmasi halinde %40.00'inin ve .71
olmasi halinde ise %50.00’sinin aciklandigi ifade edilmektedir (Tabachnick & Fidell, 2001). Tim bu
belirtilenler dikkate alinarak faktor yuk degerlerinin .63 olmasina karar verilmis ve yiik degeri .63’ln
altinda kalan maddeler 6lgcekten cikariimistir. Bu baglamda 15 madde 6lgekten cikarilmis, sonucta 34
madde kalmistir. Olgegin son hali Ek 1’de verilis olup AFA sonuglari asagida Tablo 1’de sunulmustur.

Tablo 1.

MOO-AFA.

Madde No Faktor Yuki Madde No Faktor Yiki
1 .70 18 .68
2 .69 19 .70
3 .68 20 71
4 .73 21 .73
5 .67 22 .69
6 .66 23 .68
7 .67 24 .69
8 .66 25 .69
9 .67 26 .67
10 72 27 74*
11 .64** 28 .69
12 .66 29 71
13 71 30 .69
14 73 31 71
15 .70 32 .69
16 .68 33 .65
17 .68 34 .66

*Max. Deger ** Min. Deger Agiklanan Toplam Varyans= %47.54
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Tablo 1’e bakildiginda 6lgekte yer alan maddelerin faktor yiklerinin .64 ile .74 arasinda degistigi
gorilmektedir. Agiklanan toplam varyans ise %47.54’tir.

Madde toplam-madde kalan korelasyonlari ve maddelerin ayirt edicilikleri: Madde analiz islemleri
icin maddelere iliskin madde toplam, madde kalan korelasyonlari ve maddelerin ayirt ediciliklerini ortaya
koymak amaciyla t-testi islemleri gerceklestirilmistir. t-testi icin alt %27.00 ve lst %27.00’lik gruplar
belirlenerek, bagimsiz érneklemler t-testi (Balci, 2009) yapilmistir. Elde edilen bulgular asagida Tablo
2’de sunulmustur.

Tablo 2.
Madde Toplam-Madde Kalan Korelasyonlari ve Ayirt Edicilikler.
Madde Madde Madde Madde

Madde No Toplam Kalan t | Madde No Toplam Kalan t
1 .67 .69 -12.72 18 .66 .68 -13.23
2 .67 .69 -12.46 | 19 .68 .70 -13.17
3 .66 .68 -13.01 | 20 .69 71 -14.89
4 71 .73 -14.12 21 71 73* -14.72
5 .64 .66 -11.15 22 .67 .69 -14.40
6 .64 .66 -11.36 | 23 .66 .68 -12.51
7 .65 .67 -1430 | 24 .67 .69 -11.98
8 .63 .66 -12.48 | 25 .66 .69 -13.36
9 .65 .68 -15.34 | 26 .65 .67 -13.54
10 .70 72 -15.62 27 T2* 74 -15.30
11 62** .65** -13.22 28 .67 .69 -14.11
12 .64 .66 -11.99 29 .69 71 -13.45
13 .69 71 -13.26 30 .67 .69 -12.60
14 .70 72 -13.57 | 31 .69 71 -12.47
15 .68 .70 -14.10 | 32 .66 .69 -12.85
16 .65 .68 -12.27 | 33 .62 .65 -10.93
17 .66 .69 -1490 | 34 .64 .66 -12.27

*Max. Deger **Min. Deger

Tablo 2'ye bakildiginda, madde toplam korelasyonlarinin .62 ve .72 arasinda, madde kalan
korelasyonlarinin .65 ve .73 arasinda degistigi gorilmektedir. Bununla birlikte alt %27.00’lik ve Ust
%27.00’lik gruplar arasinda da anlamli farkhlasmanin oldugu ortaya ¢ikmistir. Elde edilen tim bu
bulgular olgegin gecerligine ve ayni yapiyi Olgtigine dair delil olarak kabul edilmistir.

Matematik Okuryazarhdi Olgedi’nin Dogrulayici Faktér Analizi: MOO-DFA. AFA ile 34 maddelik
yapisi ortaya cikarilan olcegin madde yapisini dogrulamak amaciyla DFA islemleri gerceklestirilmistir.
Elde edilen bulgular asagida Tablo 3’te verilmistir.

Tablo 3.

MOO-DFA.

indeksler Deger Uyum

X’/sd 2.16 Muikemmel uyum
NFI .96 Mikemmel uyum
NNFI .98 Mikemmel uyum
CFI .98 Mikemmel uyum
RMR .05 Mikemmel uyum
SRMR .04 Mikemmel uyum
RMSEA .06 iyi uyum
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Dogrulayici faktor analizi sonuglarina gore xz/sd oraninin 2.50’e esit veya kigik olmasi mikemmel
uyumu (Kline, 2005), NFI, NNFI ve CFI degerlerinin .95’e esit veya blyik olmasi mikemmel uyumu
(Simer, 2000; Tabachnick & Fidell, 2001), RMR ve SRMR degerlerinin .05’e esit veya kigik olmasi
mikemmel uyumu (Brown, 2006) ve RMSEA degerinin .06’ya esit veya kiigiik olmasi iyi uyumu
(Thompson, 2004) ifade etmektedir. Buna gore Tablo 3’e bakildiginda MOQ’ye ait DFA analiz
sonuglarinin istenilen diizeyde oldugu gorilmektedir. Bu baglamda ortaokul 6grencilerinin matematik
okuryazarliklarini belirlemeye yonelik gelistirilen Olgegin madde yapisinin dogrulandigi séylenebilir.
Olgegin DFA grafigi asagida Sekil 2’de sunulmustur.
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Sekil 2. MOO’niin DFA Grafigi.

MOG’niin giivenirlik analizleri. Ortaokul 6grencilerinin matematik okuryazarliklarini belirlemeye
yonelik gelistirilen 6lcegin glvenirligini belirlemek amaciyla madde varyanslarina bagh olarak hesaplanan
Cronbach Alfa giivenirlik analizi yapilmistir. Olgegin 49 maddelik pilot haline iliskin hesaplanan Cronbach
Alfa katsayisi .97 olarak bulunmustur. Faktor analizi islemlerinden sonra kalan 34 madde icin hesaplanan
Cronbach Alfa degeri ise .97’dir. i¢ tutarhlik katsayilarinin .80’in iizerinde olmasi sebebiyle &lcegin
yeterince glivenilir oldugu soéylenebilir.

Acimlayici, dogrulayici faktdér analiz islemleri ve gilvenirlik analizlerinden sonra ortaokul
o6grencilerinin matematik okuryazarliklarini 6lgmeye yonelik olarak gelistirilen dlgegin gecerli ve glivenilir
bir 6lgme araci oldugu soylenebilir. Gegerligi ve glvenirligi ortaya konan o6l¢cek Ek 1'de verilmis olup
olgekten alinabilecek en dislik puan 34.00 en yiiksek puan 170.00’tir.
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Gelistirilen 6lgege iliskin glivenirlik analiz islemleri, 328 6grenciden elde edilen veriler ile tekrarlanmis
ve Cronbach Alpha katsayisi .96 olarak hesaplanmistir. Daha sonra 6dlgcegin faktor yapisini bir kez daha
dogrulamak amaciyla dogrulayici faktér analizi islemleri yinelenmistir. Buna gore; xz/sd: 2.41, RMSEA:
.06, CFI: .98, RMR: .06, SRMR: .04, NFI: .96, NNFI: .98 olarak hesaplanmis olup elde edilen tim uyum
indekslerinin yeterli oldugu belirlenmistir (Brown, 2006; Kline, 2005; Stimer, 2000; Thompson, 2004).

Gérsel Matematik Okuryazarhigi Oz-Yeterlik Algi Olcegi (GMOYOYAD): Bekdemir ve Duran (2012)
tarafindan gelistirilen 6lgek 38 madde icermekte olup, U¢ faktér altinda toplanmaktadir. Bu faktorler;
“alan icerigi”, “siire¢” ve “kullanildigi durumlar” seklindedir. Olgegin Cronbach Alfa giivenirlik katsayisi
.94 olarak hesaplanmistir. Alt faktorlere iliskin Cronbach Alfa degerleri ise sirasiyla; .65, .93 ve .84
seklindedir. Olgekten alinabilecek en diisiik puan 38.00, en yiiksek puan 190.00 olup, puanin yiiksekligi

ogrencilerin gorsel matematik okuryazarhgi 6z-yeterlik algilarinin yiksekligini isaret etmektedir.

Bu ¢alisma icin ise ilk olarak GMOYOYAQ'ye iliskin giivenirlik analiz islemleri gergeklestirilmistir. Buna
gore oGlgegin timine ait Cronbach Alfa glvenirlik katsayisi .96 olarak, alt 6lceklere ait Cronbach Alfa
givenirlikleri ise sirasiyla .66, .95 ve .88 seklinde bulunmustur. Ozdamar (1999; as cite in: Yasar, 2014)
glvenirlik katsayisinin .61 ile .80 arasinda olmasini orta diizeyde givenirlilik, .81 ile 1.00 arasinda olmayi
yuksek diizeyde guvenirlilik olarak ifade etmektedir. Bu cercevede elde edilen givenirlik katsayilari
yeterli kabul edilmistir. Daha sonra 0Olgege iliskin dogrulayici faktér analiz islemleri gergeklestirilmistir.
Yapilan analizlere gore; )(Z/Sd: 2.12, RMSEA: .05, CFl: .98, RMR: .07, SRMR: .04, NFI: .96, NNFI: .98 olarak
hesaplanmis olup elde edilen tiim uyum indekslerinin yeterli oldugu belirlenmistir (Brown, 2006; Kline,
2005; Simer, 2000; Thompson, 2004).

Veri Analizi

ilk olarak veri seti analizlere hazir hale getirilmistir. Puanlarin normalligini incelemede kullanilan iki
test Kolmogorov-Smirnov (K-S) ve Shapiro-Wilks’tir. Grup buyUkliginin 50’den biliyik olmasi
durumunda K-S testi kullanilmaktadir (Buyukozturk, 2012). Bu bilgi 1siginda, verilerin normal dagilim
sergileyip sergilemedikleri K-S testi ile incelenmistir. Test sonucuna gore verilerin normal dagihm
sergilemedigi belirlenmistir. Bu baglamda verilerin parametrik olmayan testler ile analiz edilmesine karar
verilmistir.

Daha sonra ilk arastirma probleminin cevabina ulasabilmek icin Olgeklerden ve olgek alt
boyutlarindan elde edilen toplam puan ortalamalari hesaplanmistir. Olceklerin 5’li likert tipinde olmasi
sebebiyle “5.00-1.00/5.00= .80” orani baz alinmistir. Elde edilen ortalamalar igin; 1.00-1.80 arasi ¢ok
zayif, 1.81-2.60 arasi zayif, 2.61-3.40 arasi orta, 3.41-4.20 arasi yiksek ve 4.21-5.00 arasi ¢ok yliksek
degerlendirmesi dikkate alinmistir. ikinci arastirma probleminin cevabina ulasabilmek icin Spearman-
korelasyon katsayisinin kullanilmasina karar verilmistir. Analiz islemlerinde anlamlilik diizeyi .05 olarak
degerlendirilmistir (Bliytkoztirk, 2012).

Bulgular

ilk arastirma problemi “Ortaokul édrencilerinin matematik okuryazarliklari ve gérsel matematik
okuryazarhgi 6z-yeterlik algilari ne diizeydedir?” olarak belirlenmis ve ilgili analizler sonucu elde edilen
bulgular asagida verilmistir.

Tablo 4.
Ortaokul Odrencilerinin Matematik Okuryazarh§i ve Gérsel Matematik Okuryazarhgi Oz-Yeterlik Algi
Diizeyleri.

Diizeyler N X ss.
Matematik Okuryazarlig 328.00 3.74 .76
Gorsel Matematik Okuryazarlig 328.00 3.60 .80
Alan Icerigi 328.00 3.46 .84
Sireg 328.00 3.63 .86
Kullanildigi Durumlar 328.00 3.71 .89
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Tablo 4’e bakildigi zaman ortaokul 6grencilerinin matematik okuryazarligi puan ortalamalarinin 3.74,
gorsel matematik okuryazarlik 6z-yeterlik algi puan ortalamalarinin 3.60 oldugu goériilmektedir. Gorsel
matematik okuryazarligi 6z-yeterlik algisi 6lgegi alt boyutlari incelendiginde alan igerigi alt boyutu puan
ortalamalarinin 3.46, siireg alt boyutu puan ortalamalarinin 3.63 ve kullanildigi durumlar alt boyutu puan
ortalamalarinin 3.71 oldugu belirlenmistir.

ikinci arastirma problemi “Ortaokul 6grencilerinin matematik okuryazarliklari ve gérsel matematik
okuryazarhgi éz-yeterlik algilari arasinda bir iliski var midir?” seklinde ifade edilmistir. Bu baglamda
yapilan analiz sonuglarindan elde edilen bulgular asagidaki sekildedir.

Tablo 5.
Ortaokul Odrencilerinin Matematik Okuryazarligi ve Gérsel Matematik Okuryazarhgi Oz-Yeterlik Algi
Diizeyleri Arasindaki iliski.

Gorsel Matematik Okuryazarhg  Siireg Alan icerigi Kullanildigi Durumlar

Matematik Spearman’s rho .79 .81 .57 .72
Okuryazarlig p .00 .00 .00 .00
r’ 63 66 34 52

Korelasyon katsayisinin, mutlak degerce, .70-1.00 arasinda olmasi yiksek, .70-.30 arasinda olmasi
orta ve .30-.00 arasinda olmasi dusik diizeyde bir iliskiyi ifade etmektedir (Bluyukoztiirk, 2012). Tablo 5’e
bakildigi zaman ortaokul 6grencilerinin matematik okuryazarliklari ile gérsel matematik okuryazarligi 6z-
yeterlik algilari arasinda pozitif yonde yiiksek diizeyde bir iliskinin oldugu gorilmektedir. Bununla birlikte
ortaokul 6grencilerinin matematik okuryazarliklari ile gérsel matematik okuryazarliklarinin siire¢ ve
kullanildigi durumlar boyutlari ile de yiiksek diizeyde pozitif bir iliski sergiledigi belirlenmistir. Ancak
matematik okuryazarliklari ile alan igerigi alt boyutu arasinda pozitif yonli orta dizeyde bir iliskinin
varligl s6z konusudur. Determinasyon katsayilari incelendiginde ise ortaokul 6grencilerinin matematik
okuryazarliklarinin %63.00'Inin gérsel matematik okuryazarliklari ile agiklandigi séylenebilir.

Tartisma, Sonug ve Oneriler

Arastirmanin ilk sonucu ortaokul o6grencilerinin matematik okuryazarlik ve goérsel matematik
okuryazarligl 6z yeterlik dizeylerinin yiksek oldugudur. Ev-Cimen ve Aygliner (2018) sekizinci sinif
ogrencilerinin gorsel matematik okuryazarhig 6z yeterlik algilari ile gercek performanslari arasindaki
iliskiyi inceledikleri galismalarinda 6grencilerin gérsel matematik okuryazarlik beceri diizeylerinin yiksek
oldugunu zannetmelerine karsilik gercek performanslarinin bu algiyr yansitmadig§i sonucuna
ulagmislardir. Bu celiskinin altinda yatan sebebin ise 6grencilerin ait olduklari yas grubu itibariyle kendi
0z yeterliklerini iyi tanimamasindan kaynaklandig ifade edilmektedir. Arastirmanin bu bulgusu, Ev-
Cimen ve Aygilner (2018) tarafindan yapilan calisma sonucu ile paralelik géstermektedir. Fakat bu
sonucun 6grencilerin gercek performanslari ile paralellik sergilemeyip sergilemedigi arastirma problemi
kapsaminda olmadigi icin arastiriilmamistir. Bu nedenle Ev-Cimen ve Aygiiner’in (2018) calismalarinda
oldugu gibi arastirma sonucunun gergek performansi yansitip yansitmadigi incelenmelidir. Clinkl Ev-
Cimen ve Aygiliner'in (2018) de belittikleri gibi 6grencilerin kendi 6grenme dizeylerinin ve bilissel
sireglerinin ¢ok da farkinda olamayabilecekleri disliniilmektedir. Yine de o6grencilerin matematik
okuryazarligi ve gorsel matematik okuryazarligi 6zyeterlik algisinin yiksek c¢ikmasinin sebebi olarak
okullarda yayginlasmis olan akilli tahtalarin ve teknolojilerin ge¢mis yillara oranla aktif kullaniimasinin
katkisinin oldugu soylenebilir. Akbaba ve Erdogan’in (2014) yaptiklari calismada da okullarda altyapinin
iyilestirilmesi ve teknolojik imkanlarin artiriimasi ile birlikte okullarda teknoloji kullanimi yayginlastig
ifade edilmektedir.

Arastirma bulgularinda ortaokul 6grencilerinin matematik okuryazarlik ve goérsel matematik
okuryazarligi 6z yeterlik dlzeylerinin yiksek c¢ikmasinda 6gretmenlerin matematik dilini etkin
kullaniminin ve gorsel materyallerle dersi zenginlestirmelerinin katkisi olabilir. Kurtoglu-Colak (2006) da
benzer sekilde matematik derslerinin materyallerle islenmesi ile Ogrencilerin matematik
okuryazarliklarinin olumlu yonde etkilendigini ifade etmektedir. Bu sonucun elde edilmesinde matematik
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o6gretmenlerinin 6grenme ortamlarini zenginlestirme ve matematik okuryazarlk diizeylerinin ne kadar
etkili oldugu ayrica arastirilmalidir. Diger yandan Ozgen ve Bindak’in (2011), ortadgretim dgrencilerinin
matematik okuryazarhigi 6zyeterlik diizeylerini farkli degiskenlerle iliskilerini inceledikleri ¢alismalarinda
Ogrencilerin matematik okuryazarligi 6zyeterlik diizeylerinin orta oldugu ve Uysal ve Yenilmez'in (2011)
PISA kapsaminda, sekizinci sinif 6grencilerinin matematik okuryazarhk dizeylerinin Gglncli dizeyin
altinda oldugu sonucunu ile 6rtismemektedir. Bu sonug, yine bu alanda yapilan gesitli arastirmalarda
(Deveci & Aldan-Karademir, 2018; Duran & Bekdemir, 2013; Sengiil, Katranci, & Gulbagci, 2012) elde
edilen sonuglarla uyusmamaktadir.

Arastirmadan elde edilen ikinci sonug, ortaokul 6grencilerinin matematik okuryazarlklari ile gorsel
matematik okuryazarligi 6z-yeterlik algilari arasinda ylksek dizeyde pozitif bir iliskinin olmasidir. Kiikey
(2013) galismasinda matematik basarisinin %73.00’Un{in matematik okuryazarligi ile aciklandigini ortaya
koymustur. Matematik basarisini artirmada matematik okuryazarliginin 6nemli bir yere sahip oldugunu
ifade etmektedir. Bu c¢alismada da matematik okuryazarliginin %63.00°Unln gorsel matematik
okuryazarligl 6z-yeterlik algisi ile acgiklandigi belirlenmistir. Ayrica Sengil, Katranci ve Gilbagc (2012)
calismalarinda matematik basarisi ile gérsel matematik okuryazarhgl 6z-yeterlik algisi arasinda anlamli
bir iliski oldugu sonucunu elde etmislerdir. Calismanin giris kisminda da vurgulandigi lizere, 6grencilerin
gorsel matematik okuryazarligi ve bu alandaki 6z-yeterlilikleri ile matematik okuryazarlk dizeyleri
matematik basarisini etkilemektedir. Bu nedenle matematik basarisini artirmak icin 6grencilerin
matematik okuryazarliklarinin yaninda gorsel matematik okuryazarhg 6z-yeterlik algilarinin da
artirilmasi 6nem arz etmektedir. Korkmaz (2016) calismasinda ortaokul diizeyinde se¢cmeli ders olarak
yer alan matematik uygulamalari dersinin, 6grencilerin matematik okuryazarhgini artirmada etkili oldugu
sonucuna ulagsmistir. Bu dersi secen 6grencilerin matematik okuryazarhk dizeylerinin daha yuksek
oldugu sonucu elde edilmistir. Bu baglamda bu derse 6nem verilmesi gerektigi ortaya ¢itkmaktadir. Bu
ders ilkokul diizeyinde yer almamaktadir. Matematiksel bilginin birikimli bir siire¢ oldugu goéz 6niine
alinirsa, “matematik uygulamalari dersinin” ilkokul diizeyinde se¢meli, ortaokul diizeyinde zorunlu
olacak sekilde diizenlenmesi ile matematik okuryazarligi ve matematik basari diizeylerinin artabilecegi
distuntlmektedir. Calismada elde edilen verilerin ylksek ¢cikmasi pozitif anlamda tlkemiz igin degerlidir.
Fakat Glkemizin PISA ve TIMSS gibi sinavlardaki basari durumu duastnildidglinde yeterli olmayacagi
soylenebilir. Bu nedenle gilinlik hayat uygulamalarini daha ¢ok kapsayan uluslararasi sinavlardaki
basariyi artiracak dliizeyde matematiksel okuryazarlik diizeyi yliksek 6grencilerin yetistiriimesi 6nemlidir.
Bu sebeple 6gretmenlerin, bulunduklari bolgelerin kosullarini da degerlendirerek, ders kitaplarindaki
ornekleri zenginlestirmelerinin yararli olacagi soylenebilir.
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Appendix 1.
Mathematical Literacy Scale (MLS).

Dear students,

It is aimed to identify your mathematical literacy through the following statements. The given responses could change person to
person. For this reason, after reading each statement, choose the one which fits you best. In this selection process A: Strongly
disagree, B: Disagree, C: Neither agree nor disagree, D: Agree, and E: Strongly agree. Thank you very much for your interest and
cooperation.

Best regards

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree
A B C D E

1 | can do basic mathematical operations. A B C D E
2 | can solve problems which | face in my daily life by using my mathematical skills. A B C D E
3 | can show an expression with mathematical models. A B C D E
4 | can notice mathematical events in my daily life. A B C D E
5 | can relate the given mathematical knowledge to each other. A B C D E
6 | can give examples of mathematical expressions from my environment. A B C D E
7 | can use math in social and current affairs. A B C D E
8 | can solve my problem by using my mathematical knowledge. A B C D E
9 | can analyze the solution of a mathematical problem. A B C D E
10 | can use mathematical concepts in my daily life. A B C D E
11 | can argue with others about math. A B C D E
12 | can notice the mathematical relations around me. A B C D E
13 | can easily solve mathematical problems. A B C D E
14 | can use my mathematical knowledge in the events that happen to me. A B C D E
15 | can easily pose mathematical problems. A B C D E
16 | can solve mathematical problems by reasoning. A B C D E
17 | can use mathematical language to express mathematical considerations. A B C D E
18 | can use mathematical graphs and operations to explain the data. A B C D E
19 | can reason mathematically in the events that happened to me. A B C D E
20 | can see the mathematical relations in social and current affairs. A B C D E
21 | can express a statement with mathematical language. A B C D E
22 | can assess the correctness of the solutions of the problems I have solved. A B C D E
23 | can evaluate mathematical problems according to different perspectives. A B C D E
24 | can explain the math topics that my friends don't understand in different ways. A B C D E
25 | can notice the mistakes in the problems that my friends solved wrong. A B C D E
26 | can use equivalent strategies instead of an operation in problem-solving. A B C D E
27 | can see different ways of solving a problem. A B C D E
28 | can teach the math topics that my friends don't understand. A B C D E
29 | try to solve a problem in the most understandable and shortest way. A B C D E
30 | can predict the result of a problem. A B C D E
31 | can endeavor to reach the simplest result in solving a problem. A B C D E
32 | can make the right decisions using my previous experience in daily life problems. A B C D E
33 | know that mathematical proportions are used when making a map. A B C D E
34 | can inquiry what | know when | come across a math problem. A B C D E
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Ek 1.
Matematik Okuryazarhgi Olgedi (MOO).

Degerli 6grenciler,

Asagida yer alan ifadeler ile matematik okuryazarlklariniz belirlenmek istenmektedir. Verilen cevaplar kisiden kisiye
degismektedir. Bu sebeple her bir ifadeyi okuduktan sonra size en uygun olanini seginiz. Bu segim isleminde A: Kesinlikle
katilmiyorum, B: Katilmiyorum, C: Ne katilyorum ne de katilmiyorum, D: Katiliyorum ve E: Kesinlikle katiliyorum seklinde ele
alinmaktadir. Géstermis oldugunuz ilgi ve isbirliginden dolayi ¢ok tesekkiir ederim.

Saygilarimla
Kesinlikle katilmiyorum| Katilmiyorum | Ne katiliyorum ne de katilmiyorum | Katiliyorum Kesinlikle katiliyorum
A B C D E
A|B|C|D|E
1 |Temel matematiksel islemleri yapabiliyorum. A|B|C|D]|E
2 | Matematiksel becerilerimi kullanarak giinlik yagamimda kargsilastigim problemleri ¢6zebiliyorum. | A [ B [ C | D | E
3 | Bir ifadeyi matematiksel modellerle gosterebiliyorum. A|B|C|D]|E
4 | Gunluk yasamimdaki matematiksel olaylari fark edebiliyorum. A|B|C|DJ|E
5 |Verilen matematiksel bilgileri birbirleriyle iliskilendirebiliyorum. A|B|C|D]|E
6 | Matematiksel ifadelere gevremden 6rnekler verebiliyorum. A|B|C|DJ|E
7 |Sosyal ve giincel olaylarda matematigi kullanabiliyorum. A|B|C|DJ|E
8 | Basima gelen olaylarda matematik bilgimi kullanarak problemleri ¢6zebiliyorum. A|B|C|D|E
9 | Matematiksel bir problemin ¢o6ziminu analiz edebiliyorum. A|B|C|D]|E
10 | Gunluk yasamimda matematiksel kavramlari kullanabiliyorum. A|B|C|DJ|E
11 | Bagkalariyla matematik konusunda tartisabiliyorum. A|B|C|DJ|E
12 | Cevremdeki matematiksel iliskileri fark edebiliyorum. A|B|C|DJ|E
13 | Matematiksel problemleri kolayca ¢6zebiliyorum. A|B|C|D]|E
14 | Basima gelen olaylarda matematik bilgimi kullanabiliyorum. A|B|C|DJ|E
15 | Rahatlikla matematiksel problemler olusturabiliyorum. A|B|C|D]|E
16 | Matematiksel problemleri akil yiriterek ¢ozebiliyorum. A|B|C|DJ|E
17 | Matematiksel diistincelerin ifadesinde matematik dilini kullanabiliyorum. A|B|C|D|E
18 | Verileri agiklamak icin matematiksel grafik ve islemleri kullanabiliyorum. A|B|C|DJ|E
19 | Basima gelen olaylarda matematiksel olarak akil yuritebiliyorum. A|B|C|D]|E
20 | Sosyal ve giincel olaylardaki matematiksel iligkileri gérebiliyorum. A|B|C|DJ|E
21 | Bir ifadeyi matematiksel bir dille anlatabiliyorum. A|B|C|D]|E
22 | Cozdugum problemlerin cevaplarinin dogrulugunu degerlendirebiliyorum. A|B|C|DJ|E
23 | Matematik problemlerini farkli bakis agilarina gére degerlendirebiliyorum. A|B|C|D|E
24 | Arkadaslarimin anlamadigi matematik konularini farkli sekillerde agiklayabiliyorum. A|B|C|DJ|E
25 | Arkadaslarimin yanlis ¢6zmus oldugu problemlerdeki hatalari fark edebiliyorum. A|B|C|D]|E
26 | Problem g¢oziimlerinde bir islemin yerine esdeger stratejileri kullanabiliyorum. A|B|C|D|E
27 | Bir problemin farkli ¢gozim yollarini gérebiliyorum. A|B|C|D]|E
28 | Arkadaslarimin anlamadigi matematik konularini onlara anlatabiliyorum. A|B|C|DJ|E
29 | Bir problemi en anlasilir ve en kisa yoldan ¢ézmeye gayret gosterebiliyorum. A|B|C|D]|E
30 | Bir problemin sonucunu tahmin edebiliyorum. A|B|C|D|E
31 | Bir problemin ¢6ztimiinde en sade sonuca ulasmaya gaba gosterebiliyorum. A|B|C|D]|E
32 | Gunlik hayat problemlerinde 6nceki deneyimlerimi kullanarak dogru kararlar verebiliyorum. A|B|C|DJ|E
33 | Bir harita yapilirken matematiksel oranlardan yararlanildigini biliyorum. A|B|C|D]|E
34 | Bir matematik problemi ile karsilastigim zaman neler bildigimi sorgulayabiliyorum. A|B|C|DJ|E
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