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ABSTRACT

Visual literacy is a part of everyday life, so it is essential that curricula and practices emphasize
the ability to read, interpret, and create visuals such as graphics, tables, and figures. The ability of
individuals to make inferences by reading and interpreting the graphics and identify the
appropriate graphics is called graphic literacy. The graphic literacy, which is also designated
among the skills of 21st century, is frequently encountered in both international and local central
exams. The purpose of this study is to reveal the relationship between the self-efficacy, attitudes
and perceptions of 7th grade students regarding reading-interpreting and converting graphics
and their achievement levels. The correlational design was utilized in an attempt to identify the
relationship between the variables. The data of the study were collected via the Self-Efficacy
Beliefs and Attitudes towards Graphics (GYOIT) Scale, Graphic Literacy Perception According to
Graphic Types (GTGOA) Scale and Graphic Achievement Test (GBT). The participants were 130
7th grade students of a private school affiliated to the Ministry of National Education. As far as
the findings are concerned, it was found that there was a significant relationship between
students' self-efficacy beliefs towards graphics and their achievement in the graphics test, and
between their attitudes and perceptions towards graphics. Contrary to expectations, it was found
that there was no significant relationship between their attitudes towards graphics and their
achievement in the graphics test. According to the graphic question type, it was seen that the
average of the participants' interpretation of line graphs was lower than the average of
interpretation of column and circle graphs.

Keywords: Graphic literacy, self-efficacy, attitudes, graphic, perception, Turkish language education.
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INTRODUCTION

It is explicit that the concept of literacy, which is dominated by written sources, has changed with the effect of
digitalization and the definition of this concept goes beyond possessing the ability to read and write. Literacy
skills have increasingly been reflecting the essential abilities to use technology, analyze, solve problems,
collaborate and present information through multimedia. Kress (2003) who stated that being literate required
understanding much more than words and text, drew attention to the fact that language as writing would be
replaced by the visuals in order to materialize the social communication in many areas as time progressed and
while visuals were attached numerous meanings, writing would have to wait for advancement to have this
broadness. Gee (2004), on the other hand, argued that meaning and information were created not only with
words, but also by bringing together images, graphics, symbols and sounds etc. This situation highlights the

visual literacy as an important type of literacy.

The increase in the use of visuals in television, newspapers, magazines and the Internet enabled the concept of
visual literacy, which was introduced by Debes towards the end of the 1960s, to be part of our lives (Cheung &
Jhaveri, 2014). Visual literacy can be defined as the ability to read, interpret and understand information
presented in pictorial or graphic images (Wileman, 1993, p. 114) or the learned ability to correctly interpret and

create visual messages (Heinich, Molenda, Russell, & Smaldino, 1999, p. 64).

Visuals, which are at the center of our lives, should also be at the center of the education system, but schools
traditionally give priority to textual literacy; the education systems often focus on words and texts as sources of
information (Elkins, 2007). Nevertheless, visuals should be used to help realization of learning in schools (Zull,
2002). It is simply because in order to cope with the demands of the future, students need to do more than

studying the basics.

The literacy skills that 21st century citizens should possess have been indicated by many institutions and
organizations. For instance, the 21st Century Skills Partnership (Battelle for Kids, 2019) established the basic
literacy as information literacy, media literacy, information and communication technology literacy under the
Information, Media and Technology Skills theme. When the listed literacy skills are analyzed, the importance of
including visuals such as figures, maps, posters, graphics, infographics, tables, symbols in the education system
becomes explicit. It is simply because the goal of education is no longer to provide information to individuals,
but to train individuals who have technological competencies, critical thinking and problem solving, and who
can take an active role in the future, taking into account their individual differences as well as the social and

economic developments of their countries.

While the education systems expect the students to be citizens who are able to quickly adapt to the life cycle
and contribute to development, they identify their 21st century skills based on this. Therefore, the content of
the education is expected to be life-oriented. Graphics are also the visual representations that students often

encounter on television or online. Both children and adults encounter data from different fields at every point
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of daily life and require the ability to read and interpret the data in order to infer from these data, find trends,
compare, criticize and evaluate. These skills will enable the individuals to better understand the information
encountered daily in our society through weather reports, product or service advertisements, sports reports,
health and environmental news, political advertisements, stock market reports, etc. It is simply because the
data is widely used to comprehend topics in many fields, and the acquisition of graphic knowledge comes up as
an important prerequisite in daily life (Okan et al., 2015; Aberg-Bengtsson, 1999; Glazer, 2011; Friel et al.,
2001).

Graphic literacy

The concept of graphic is very comprehensive and includes many types, since the diversity of data has led to
the need to illustrate them in other ways. Based on this requirement, Fry (1981) classified the graphics in 18
different types as linear, quantitative, spatial, pictorial, hypothetical and other graphics outside of these
classifications. Nevertheless, it is clear that mostly circle, bar and line graphics are used in the education
systems and exams. Line graphics are used to monitor inclinations, changes and fluctuations in data; bar graphs
are used to make comparisons between data; and circle graphs are used to show proportional distribution and
make comparisons between parts of the whole (Doganay, 2014). The graphics used in education enable the
students to organize and analyze information in well-structured ways, making it easier for them to interpret
data, as well as providing them the ability to record and interpret data by visualizing large numbers of data and
gaining a more readable form (Temiz & Tan, 2009; Tucker, 2018). In other words, by providing the visualization
of intense numerical data that the student will have difficulty in comprehending or interpreting when they
encounter it in the text, it not only makes it easier to understand, interpret and compare, but also makes

learning enjoyable by putting them in a visual form.

Graphic literacy is the ability of a person to understand and interpret the information presented graphically,
make inferences from the different graphic types (Shah & Hoeffner, 2002; Shah & Freedman, 2011) and
construct graphics by choosing the appropriate graphic type through data. At this point, graph construction and
graphic interpretation skills are emphasized. Based on the line graphic literacy test they developed, Mckenzie
and Padilla (1986) indicated their graphic literacy skills with 9 items under the headings of ‘graph construction’

and ‘reading and interpreting graphics’ (Table 1).

Table 1. Graphic Literacy Skills (Mckenzie & Padilla, 1986, p. 573)

Given a graph and a value for X, the student chooses the corresponding value for Y. ¢ When there is
a situation where the given graph needs to be added or the results expanded, the student identifies
the inclination in the data set.

I.Readlng a'nd If a graphical relationship is given (linear and nonlinear), the student chooses an appropriate
interpreting . . -
. description of the relationship.
graphics
Given two related graphs, the student can make a generalization that appropriately relates the
results of these graphs.
Graph Given a research description or data table, the student chooses an appropriately scaled axis.
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Construction Given a set of coordinates (or a point on the graph), the student finds the corresponding point on
the graph.

Given a research description or data table, the student defines graphs with variables that are
appropriately assigned and responding.

Given a series of graphics, the student identifies the most appropriate one.

Given a research description or data table, the student chooses the graph that accurately
represents the data.

Graphic interpretation refers to the ability of a graphic reader to acquire meaning from the constructed
graphics and this is a fundamental skill that has become a necessity for all students in everyday life where it is
essential to make sense of and communicate the information presented in graphics common in society (for
instance, magazines, newspapers, television and websites) (Tufte, 2014). Graph construction is the correct
conversion of the obtained data into graphical form. Graph construction and interpretation need to be handled
simultaneously and in a complementary way; it is simply because after the students have interpreted the

graphic well, they contruct a new graphic based on their interpretation.

Graphic literacy in teaching Turkish

Given the comprehension of the place of visuals in life and their importance in education, it is explicit that the
visual literacy skills have started to be included in education programs. Hitherto, visual reading and visual
presentation were recognized as separate skills in the 2005 Turkish Language Curriculum (1-5. Grades) and the
acquisitions related to these skills were included. Nevertheless, in the Turkish language curriculum (MEB, 2006,
2017, 2018, 2019) prepared for the secondary school level (5th, 6th, 7th and 8th grades), visual literacy was not

included as a separate skill, but as the acquisition of listening, reading and writing skill areas.

In addition to the curriculum, it is noticeable that at least one graphic question was included every year in the
"new generation" questions in the High School Entrance Exam organized by the Ministry of National Education
(MEB, 2019b; MEB, 2020; MEB, 2021; MEB, 2022a; MEB, 2019c; MEB, 2022b). The PISA has had a great
influence on the use of such questions in the examination system in Turkey. The use of hypertexts that require
constructing meaning from all kinds of visuals such as pictures, figures, graphics, photographs, along with
writing in the reading skill tests of PISA, and the international impact of the results of this exam have led to
changes in the questions used in the national exams. The effects of this change are impossible to be ignored
because it is commonly known that including graphic literacy in the Turkish education will enhance the
academic success of students (Cam, 2006) and that teaching students to interpret and create graphics will help

them to develop their synthesis and creative thinking skills (Maden & Altunbay, 2016).

Even though the achievements related to the graphic literacy are included in the Turkish lesson curricula and at
least one question about graphics comes up in the entrance exams every year, graphics are not sufficiently
included in the activities in the Turkish lesson exams (Kanik Uysal, 2022) and Turkish textbooks during the

course of the Turkish lesson. Especially when Turkish textbooks are analyzed, it is explicit that the activities
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related to graphics are rarely included, and the graphics included are not suitable for the grade level or are a
repetition of the previous year. This situation engenders the students to rarely encounter graphics in Turkish

lessons.
Purpose and importance of the study

Even though graphic literacy is included in Turkish teaching programs and exam questions, the studies on
graphic literacy are primarily conducted in the fields of mathematics, science and social studies (Kranda &
Akpinar, 2018; Talaslioglu & Sahin, 2018; Sahin, 2019; Bursal, 2019); Yayla and Ozsevgeg, 2014); It is explicit
that the number of studies related to the Turkish education is quite scarce (Maden & Altunbay, 2016; Balun,
2008; Bayburtlu, 2021; Cam, 2006; Kuru, 2008). Nevertheless, instead of dividing graph reading into disciplines,
we should assume that it is a shared responsibility (Boote, 2014). Considering the international trends in
language teaching, it is essential that graphic literacy skills are measured and the results discussed. It is simply

because education necessitates the application of knowledge in a particular field to other fields as well.

For instance, Aberg-Bengtsson and Ottosson (2006) argued that learning to use a certain type of graphic in a
mathematics lesson is an indication that the same type of graph would be used in a new context. In this
respect, we would like to emphasize that the term “new literacies” is conceptually and contextually related to
these situations. New approaches also focus on dealing with life, skills and knowledge together and transferring
them to one another. Therefore, graphic literacy can be the subject of any field or course. Besides these, it is
possible to assume that the graphic questions are related to a specific topic of that course and that subject
(mathematics/science) skills or subject knowledge are essential to answer the graphic question, especially in

studies in the field of mathematics and science.

The questions about graphic literacy can be answered by combining the information obtained from the text
and the graphic. Ring et al. (2019) argued that in graphic literacy studies, the questions that could only be
answered with the help of graphics were mostly used on artificial graphs. On the other hand, Aberg-Bengtsson
and Ottosson (2006) argued that basic graphic knowledge was a prerequisite for understanding the information
obtained from the graphic. Considering these situations, the questions we used in our study required both
graphic knowledge (type, indicator, axis, etc.) and the ability to interpret the text and convert it into graphics.

Therefore, the questions asked to the students were important in terms of including knowledge and skills.

Students may experience difficulties at different stages of graphic literacy. For instance, they have difficulties in
switching between graphical and written information in the same context; it is recognized that they find it
difficult to comprehend the graphical information, especially when there are no known graphical
representations or when they have trouble understanding the information that is intensely included (Clark &
Paivio, 1991; Lowrie & Diezmann, 2007). Therefore, graphic literacy is associated with higher education levels,
and knowledge and graphic experience acquired through formal education are essential to develop this skill

(Galesic & Garcia-Retamero, 2011). Nevertheless, the national and international assessments demonstrate that
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even though graphics are included in formal education, the best part of the students can identify the values in a
graphics, but many have difficulties in identifying which trends are illustrated in these graphs, the key points
where some indicators change significantly, the rates of change, and other less obvious information (Okan,
Galesic, 2008). & Garcia-Retamero, 2016). In this study, the difficulties of students in Turkey will be discussed in
a multidimensional way. As far as the information and concepts are given in the form of tables and graphics are
concerned, both in daily life and in many areas of education, it is significant to identify students' graphic

literacy skills, find the points they have difficulty with, and reveal the variables they are related to.

Furthermore, a long-term study of 7th graders' table and graphic reading skills (Wu and Krajcik, 2006)
highlighted the possibility that intensive interventions that focused on improving students' understanding of
inquiry and analysis could lead to significant improvements. Analyzes revealed that constructing and
interpreting graphics and tables provided students with the opportunities to discuss, review, and clarify

guestions about concepts and the inquiry process.

According to Bandura's Social Learning Theory, in a successful performance, in addition to knowledge and skills,
the individual's self-belief about his/her abilities to attain to the desired goals should also be taken into
consideration. It is because the self-efficacy beliefs establish how individuals feel, think, motivate themselves
and behave (Bandura, 1995). It is commonly known that self-efficacy, attitudes, beliefs and perceptions impact
the thoughts, actions and problem solving styles of individuals. Therefore, in this study, in addition to
measuring the graphic literacy skills, participants' self-efficacy beliefs, attitudes towards graphics and graphic
literacy perceptions according to graphic types were identified and the relationships between them were
focused on. The aim of this study is to reveal the relationship between the self-efficacy, attitudes and
perceptions of 7th grade students regarding reading-interpreting and converting graphics and their
achievement levels. It is believed that the findings and results of this study will contribute to meeting the need

in the relevant field and will act as a source for new studies.

Research Questions

1. Whatis the achievement of the students in the participation group in reading, interpreting and
converting the graphics?

2. In which graphic type are the participation group students more successful?

3. What is the relationship between participation group students' self-efficacy, attitudes and perceptions

regarding reading-interpreting and converting the graphics and their achievement?
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METHOD

Research Model

In scientific studies, correlational statistics are used to measure and describe the degree of relationship
between two or more variables or a set of scores (Creswell, 2019). In this study, the explanatory correlational
design was preferred because it was aimed to explain the relationship between the self-efficacy, attitudes and
perceptions of 7th grade students regarding their reading-interpreting and converting graphics and their

achievement levels.

Study Group

The participants of the study were a total of 130 7th grade students of a private school affiliated to the Ministry
of National Education in Bursa. Of the 143 students at the school participating in the study, there were 83 girls
and 60 boys in the 7th grade. Within the scope of the study, the number of students who were present in the

classroom on the day of the tests and who wanted to participate voluntarily was 130.

It was verbally declared by the researchers that participation in any phase of the study was optional. Therefore,
the number of students who fully responded to the measurement tools differed slightly throughout the study.
Furthermore, since the data of six students had extreme values, they were excluded from the relevant analysis

processes.

Before this study was conducted, it was not possible to control the students' prior knowledge of graphics or
how they approached the graphic questions. Instead, it was deemed appropriate, after making a certain
progress, to make an assessment after encountering the graphics in mathematics, science and Turkish lessons.
The seventh-grade level who had previously encountered the graphic types in the measurement tools used in
the study was chosen as the study group of the research based on the Mathematics (2018a), Science (2018b),
and Turkish (2019) Course Curriculums. It is because it is believed that it is not possible to develop perception

and attitude or have self-efficacy before encountering the graphics.

Data Collection

The data of the study were collected via the Self-Efficacy Beliefs and Attitudes towards Graphics (GYOIT) Scale
(Bursal, 2019), Graphic Literacy Perception According to Graphic Types (GTGOA) Scale (Bursal, 2019) and
Graphic Achievement Test (GBT).

Ethics committee approval of the article was obtained by Bursa Uludag University / Publication Ethics

Committee with the decision dated 25.03.2022 and numbered 2022-03.
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Self-Efficacy Beliefs and Attitudes Towards Graphics (SBATG) Scale

The SBATG scale was used to measure the participants' self-efficacy beliefs and attitudes towards graphics. This
12-item scale consisted of two factors: 7 items of graphic self-efficacy beliefs (SBAT) and 5 items of attitudes
towards graphics (SBG). In the original scale development study, the SBATG was applied on two separate

samples with two different scaling options (5 and 4 Likert).

In this study, a 4-point Likert type (1: Strongly Disagree, 2: Disagree, 3: Agree, 4: Strongly Agree) format of the
SBATG was used. While all the items in the SBAT factor were positive, all of the SBG items were negative, and
therefore, the SBG item scores (14, 2->3, 3->2, 4->1) were reverse-coded before data analysis. Higher SBAT
and SBG scores indicated stronger graphic self-efficacy beliefs and graphic attitudes. The reliability of the data
obtained from the participants of this study was investigated by calculating the Cronbach alpha coefficients.
The Cronbach's alpha reliability coefficients, which were .88 for the SBAT factor scores and .76 for the SBG
factor scores, demonstrated that the data of this study met the reliability criteria. In the confirmatory factor
analysis (CFA) performed for the construct validity of the scale, it was found that the chi-square value was
71.436 (p<0.001). The Chi-square value found was significant as expected. The x2/sd value was 1.86; (x2=
76.265, N= 124, sd= 41, p=.001), RMSEA=.02, NFI=.87, CFI=.93, IFI=.93, GFI=.91, AGFI=.85, and RMR =.03,

SRMR=.06. According to the DFA results, it was observed that the scale provided construct validity.

Graphic Literacy Perception (GLPGT) Scale by the Graphic Types

The GLPGT scale was used to measure the participants' perceptions of graphic literacy by three graphic types.
The scale consisted of four items answered separately for each of the three graph types (line graph, bar graph,
circle graph). Similar to the SBATG scale, the GLPGT scale was designed to allow the use of 4- or 5-point Likert
scaling (Bursal, 2019). In this study, a 4-point Likert-type scale format of GLPGT was used. By calculating the
scores of the participants for each graph type, three variables called Line Graph Literacy Perception (LGLP), Bar
Graph Literacy Perception (CGLP) and Circle Graph Literacy Perception (CGLP) were measured. Since all the
GLPGT items were positively stated, reverse coding was not necessary. The increase in the factor scores of
GLPGT indicated that the participants had high personal graphic literacy perceptions about the related graphic
type. In this study, the Cronbach's alpha reliability coefficients were calculated as .73 for line graph scores, .81
for bar graph scores and .77 for circle graph scores. Analyzes of construct validity were performed separately

for each graph type. With reference to this;

The DFA values of the circle graph perception scale were measured as: x2/sd value 1.10; (x2= 2.211, N= 124,
sd= 2, p=.33), RMSEA=.08, NFI=.98, CFI=.99, IFI=.99, GFI=.99, AGFI=.95, and RMR =.01, SRMR=.02;

The DFA values of the line graph perception scale were measured as: x2/sd value of 1.99; (x2= 3.996, N= 124,
sd= 2, p=.13), RMSEA=.09, NFI=.97, CFI=.98, IFI=.99, GFI=.98, AGFI=.91, and RMR =.01, SRMR=.02;
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The DFA values of the bar graph perception scale were measured as: x2/sd value .04; (x2=.093, N= 124, sd= 2,
p=.95), RMSEA=.00, NFI=1.00, CFI=1.00, IFI=1.00, GFI=1.00, AGFI=.99, and RMR=.00, SRMR= .00. It was

observed that the GLPGT scale provided construct validity.

Graphic Achievement Test

In the Graphic Achievement Test, there are 18 multiple-choice questions to measure the line, bar and circle
graphic literacy achievement of the participants. 9 questions are included in the test to measure the graphic
reading-interpretation skills, and 9 questions measure the graphic conversion skills. There are 3 reading-
interpretation, also 3 conversion questions of each graph type. In order to prepare the test, a pool of 31
qguestions was created by examining the printed and online resources used in the field. The content of the
guestions was chosen to be suitable for secondary school students and complex scientific concepts were not
included. Life-based questions such as movies, internet usage, hotel comparisons, courses, and problem solving
were created. The expert group, consisting of three academicians who were experts in the field of Turkish
education, analyzed the questions and identified 18 questions that would serve the purpose. Consequently, the
content validity of the test was ensured. In the Graphic Skills Test, each question was scored as “Correct
answer: 1 point” and “Incorrect answer: 0 point”. The questions left blank during the analysis process were

given “0” points. The Cronbach alpha reliability coefficient of the test was calculated as .76.

The students were not asked to draw a graph themselves to measure their graph construction skills; instead,
the focus was on identifying the graphics with variables that were appropriately assigned and responding when
given a research definition or data table, and use appropriate focused on graphic selection skills, which was one
of the graphing skills stated by Mckenzie and Padilla (1986, p. 573). It is because for a student who just took a
step towards graphic literacy in the 7th grade, drawing graphics was considered to be a higher skill. In their
study, Sezgin-Memnun (2013) stated that students might have a lack of mathematical skills in reading and
drawing graphics because they were introduced to line graphics in the 7th grade. What is necessary for the
Turkish lessons is to read and interpret the graphics and illustrate the data in different formats. Measuring and
evaluating these skills for the multiple-choice structure of the graphic achievement test is more meaningful for
the researchers specializing in their field of Turkish education. Therefore, the term of ‘converting skill’ was used

instead of ‘graph construction skills’ in the results.

Data Analysis

The SPSS Statistics 23.0 program was used for the data analysis. According to both central tendency measures
and Kolmogorov-Smirnov test of normality, the data obtained from the study group did not show normal
distribution. Therefore, the Spearman rank difference correlation calculation was made to reveal the
relationship between the variables. The alpha level of significance in all statistical tests was .05. The criteria
established by Buytkéztirk, Cokluk and Kokli (2020) were used in the interpretation of the correlation

coefficients. Correspondingly, if the correlation coefficient (r) is less than 0.30, it is low between the two
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variables and if it is between 0.30-0.70, it is medium; If it is greater than 0.70, it is possible to state that there is

a high level of relationship.

There are 18 questions in the graph achievement test. The total GAT scores range from 0 to 18, as correct
answers are given 1 point, and incorrect and blank answers are given 0 points. Before statistical analysis, the z-
scores were calculated and all variables were checked for outliers; five data from SBATG scores and one data
from GLPGT scores were established as extreme values. These data were extracted from the analyzes using the

SBATG and GLPGT scores.

FINDINGS

In this section, the descriptive statistics of the responses given to 18 multiple-choice questions in the test to

measure the students' graphic literacy skills are presented.

Table 2. Students' Responses to The Graphic Skills Test

Categories (N=130)

Question
Item Question type 1 % 0 % o* %
3 Circle graph reading- 127 977 1 ] 2 15
interpretation ’ '
1 Line graph reading-interpretation 121 931 3 23 6 46
7 Circle graph conversion 121 931 7 54 2 1,5
6 Circle graph reading- 120 923 3 6.2 2 15
interpretation ’ ’ ’
3 Circle graph reading- 117 90 9 6.9 4 31
interpretation ’ ’
11 Bar graph reading-interpretation 117 90 10 7,7 3 2,3
4 Bar graph reading-interpretation 113 869 14 10,8 3 23
2 Bar graph reading-interpretation 112 862 14 10,8 4 31
17 Bar graph conversion 103 79,2 21 16,2 6 4,6
14 Line graph conversion 102 78,5 8 13,8 10 7,7
9 Circle graph reading- 97 746 25 192 3 6.2
interpretation ’ ' '
12 Line graph conversion 92 70.8 33 254 5 38
18 Bar graph conversion 92 70,8 29 22,3 9 6,9
10 Circle graph conversion 90 69.2 36 27.7 4 31
13 Circle graph conversion 85 65 4 42 323 3 23
16 Line graph conversion 83 63,8 35 26,9 12 9,2
15 Bar graph conversion 78 60 43 33,1 9 6,9
5 Line graph reading-interpretation 56 331 43 431 31 238
0*:Blank
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Table 2 illustrates a detailed analysis of the responses given by the students to the graphic questions both by
the graphic type and by the question type. Correspondingly, the question that students had the most difficulty
with was the 5th question, which was the line graph reading and interpretation question. This question, which

students should interpret by considering line slope and prior knowledge together, is below (Figure 1):

Below is the graph of Turkish universities that entered the top 500 in the world between 2016-2020.

340 340
320 319
300
290
280
260
240
220 278
200 202 202 03 \U
180 183 4
160 165
140 9
120
112

100
80 85

2016 2017 2018 2019 2020

oDTU @ BOGAZIGi © iTU ® SABANCI @ BiLKENT @ KOG

5- Which of the following can be inferred from the information in the graph?

A) ITU and Bogazigi universities have been in the ranking since 2016

B) Sabanci University is the Turkish university with least ranking between 2016-2020.

C) Bogazigi is the university with the best ranking between 2016-2020.

D) Kog University achieved its best ranking in 2020.

Figure 1. The 5th Question in The Graphic Achievement Test

When the responses given to this question were evaluated, it was concluded that the students overlooked the
premise of "top 500 universities" in the graphical interpretation and focused on the height (of the ranking)

instead of analyzing the slope in the axis. Therefore, the percentage of correct responses to the question

remained at 33%, and the percentage of leaving it blank increased as high as to 24%.

The percentage of correct responses to the graphic reading-interpretation questions excluding the 5th question
was over 75%. Nevertheless, when the responses given to the graphic conversion questions were examined, it

was explicit that the percentage of correct responses varied between 60% and 93%, and 70% correct responses
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were given per question. The 7th question, in which 93% achievement was achieved, was the question of
converting a circle graphic using the simple information given in the text. The noticeable thing here was that
the percentage of correct responses in the 15th question, which was asked to create a bar graph using the
information given in the text, decreased to 60%. It is possible think that this difference was due to the difficulty
of the text. In the 7th question, the internet usage rates of five different regions were converted to a circle
graph, while in the 15th question, the expenditures made in the field of health in Turkey between 2001 and
2011 were asked to be converted into a bar graph. Howeuver, it is still not known whether the difference was
due to the difficulty of the text or because the circle graph was easier for the students to create than the bar

graph.

Table 3. Descriptive Statistics of Student Responses by The Question Type (n=124)

Minimum value Maximum value Average Stand
deviation
Reading-interpretation 2,00 9,00 7,4677 1,30935
Conversion 1,00 9,00 6,5484 2,09279

The graph reading-interpretation achievement average of the participation group students was 7.47 out of 9;
graph conversion achievement average was established as 6.55. Therefore, it is possible to state that the

students' graph reading-interpretation skills were better than their graph conversion skills.

Table 4. Descriptive Statistics of Student Responses by The Question and Graphic Type (n=124)

Minimum value Maximum Average Stand
value deviation
Line graph reading-interpretation ,00 3,00 2,1855 ,67915
Bar graph reading-interpretation 1,00 3,00 2,6210 ,61937
Circle graph reading- interpretation 1,00 3,00 2,6613 ,55417
Line graph conversion ,00 3,00 2,1452 ,96856
Bar graph conversion ,00 3,00 2,1129 ,90356
Circle graph conversion ,00 3,00 2,2903 ,82417

Considering Table 4, the most successful type of graphic was the circle graphic in both reading-interpretation
and conversion, the line graph in reading-interpretation with the lowest average, and the bar graph in

conversion.

Table 5. The Relationship Between Students' Graphic Literacy Skills and Their Self-Efficacy Beliefs, Attitudes and
Perceptions Towards Graphics

Self-efficacy Line graph  Circle graph Bar graph
beliefs Attitudes Achievement perception perception perception
Self-efficacy
Attitudes ,141
,119
124
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Achievement ,225” ,016
,012 ,857
124 124
Line graph ,464™" ,482™" ,068
perception ,000 ,000 ,451
124 124 124
Circle graph ,475™ ,378™ ,137 ,645™"
perception ,000 ,000 ,128 ,000
124 124 124 124
Bar graph ,436™" ,428™ ,075 ,681™" ,679™"
perception ,000 ,000 ,408 ,000 ,000
124 124 124 124 124
p<0.05

When Table 5 is examined, it is explicit that there was a weak positive and significant relationship between self-
efficacy beliefs towards graphics and graphic achievements (r= 0.22, p< 0.05). It is possible to say that as
students' self-efficacy beliefs towards graphics increased, their graphic achievement would increase as well.
However, it is not possible to say that there was a significant relationship between their attitudes towards
graphics and their achievement in graphics. There was a moderate positive correlation between students' self-
efficacy beliefs towards graphics and line graph perception (r= 0.46, p< 0.05), circle graph perception (r= 0.47,
p< 0.05), and bar graph perception (r= 0, 0.05). 43, p< 0.05) there was a significant relationship. It is possible
that as students' self-efficacy beliefs towards graphics increased, their perceptions would change positively as

well.

Similar to self-efficacy, it is clear that there was a significant relationship between the attitude towards
graphics and perception. Between the students' attitudes towards graphics and their perception of line graphs
(r=0.48, p< 0.05), perception of bar graphs (r= 0.42, p< 0.05) and perception of circle graphs (r= 0.37, p< 0.05),
it was found that there was a moderately significant positive relationship. It is possible to assume that as

students' attitude scores towards graphics increased, their perceptions would change in a positive way as well.
CONCLUSION and DISCUSSION

When the results of this study, which aimed to explicate the relationship between 7th grade students' self-
efficacy, attitudes and perceptions regarding reading-interpreting and converting graphics, and their

achievement levels, the following results were obtained.

In previous studies (Akglin, 2010; Bayazit, 2011; Bursal, 2019; Picone et al., 2007; Preece and Janvier, 1992;
Polat, 2016; Sahin et al., 2007; Tairab and Al-Naqgbi, 2004; Tasar et al., 2009; Yayla & Ozsevgec, 2014) it was
established that the students at almost every education level had difficulties in questions about graphics.
Nevertheless, in a study done by Ring et al. (2019), in which eighth grade students formed the participation
group, it was reported that the students were able to managed the graphic questions. In the studies conducted

by Akglin (2010), Polat (2016), Siliin and Kozcu (2005), it was reported that the average achievement of
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secondary school students was below 50%, and in the study of Yayla and Ozsevgec¢ (2014), the average of

constructing and interpreting line graphics was approximately 52%.

The average of graphic achievement in our study was approximately 78%. When compared with the other
study results, it is clear that the participation group students were clearly different in answering the graphic
questions. The difference in average achievement between the mentioned studies and the results of the
present study can be explicated as follows: The participants of the previous studies were selected from public
schools; but the participants of our study were selected from private schools. The implementation of a
different program in private schools and the use of various course materials than in public schools can be
recognized as the reasons for the difference in achievement. There is a significant gap between the previous
studies and the time when our study was implemented. The increase in the importance attached to graphic
questions in the Turkish lesson activities due to the use of questions in the field of visual reading such as tables
and graphics, which are called new generation in central exams in recent years, and the increase in the
familiarity and experience of the students with this subject can be referred to as the reasons that can justify

the difference in the average achievement rate.

The average of the participants’ interpretation of the line graphs was lower than the average for interpreting
the bar and circle graphs. Lowrie and Diezmann (2007), who obtained a similar conclusion in their study, stated
that the students had difficulties in solving bar and column graphs that required interpretation of information
on both the x and y axes. This situation also coincides with the result of Polat's (2016) study. Sezgin-Memnun
(2013) emphasized that line charts were processed in the seventh grade in the mathematics lesson and stated
that they were processed later than the other graphic types in the mathematics lesson. Therefore, it is possible
to say that the students had higher experiences with the graphic types they encountered more often. As
graphic interpretation was a complex skill, as well as being the subject of many lessons such as mathematics,
science, social studies, the students could interpret or create graphics by combining and integrating the skills

and experience they gained in different lessons.

On the other hand, it was found that the students had difficulties in the graphic conversion skill, which was
considered within the scope of the graphic creation skill, compared to the reading-interpretation skills. This
particular finding overlaps with the results of Yayla and Ozsevge¢ (2014) and Sahin (2019) studies. It was
revealed in different studies that it was not only the secondary school students who had difficulties in this skill,
but even the undergraduate students experienced similar problems (Aydin & Tarakgi, 2018; Celik & Saglam
Arslan, 2012).

Achievement-Self-efficacy

As far as our analysis is concerned, contrary to our expectations, there was a weak positive and significant
relationship between the seventh grade students' self-efficacy beliefs towards graphics and their achievement

in the graphics test. Nevertheless, the graphic self-efficacy averages of the participants were high. As the
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reason for the weak relationship between self-efficacy and achievement, it is possible to state that the students
with high self-efficacy were less successful and those students with low self-efficacy were more successful. It is
simply because both the achievement test distribution was not normal and the standard deviation scores in the
test and self-efficacy scale analyzes were high. In the study conducted by Polat (2016), it was concluded that
there was a moderately significant relationship between the seventh and eighth grade students' success in the
graphics test and their self-efficacy beliefs towards graphics. As far as these results are concerned, as students'
self-efficacy beliefs towards graphics increase, even though an increase is expected in their graphic success,

other variables should be controlled as well in order to establish more distinct relationships.

Attitude-Perception

As far as our analysis is concerned, the relationship between the attitudes of seventh grade students towards
graphics and their success in the graphics test, contrary to our expectations, was almost non-existent. It is
explicit that there was a significant relationship between the students' attitudes towards graphics and their
perceptions in the participation group. It was found that there was a positive and moderately significant
relationship between students' attitudes towards graphics and their perception of line, bar and circle graphics.
In the study conducted by Polat (2016), it was reported that there was no significant relationship between the
seventh and eighth grade students' attitudes towards graphics and their perceptions of circle graphics. It may
be considered normal to obtain different results from the same scales applied to different participants at
different times. It is probable that the attitudes and perceptions of private secondary school students were also
different, as it was observed that they encountered more graphic questions during the preparation process for

the central exam.

RECOMMENDATIONS

The most fundamental mission of education is to equip the children with the knowledge, skills and attitudes by
envisaging the skills expected of them from the time period in which they live. Therefore, graphic literacy,
which is one of the literacy skills that students are expected to become competent in the 21st century, should
be included in the courses in different fields in education systems and should be undertaken to be developed
with goal-directed activities. It should be noted here that being able to understand and interpret the graphics
productively will help the students effectively use the visual information presented to them not only in
mathematics, but also in other lessons and other areas of life (Ozgiin-Koca, S. A., 2010). Improving the scientific
studies in which graphic literacy is addressed with different dimensions and the reflection of their results in

practice will contribute to the well-suited results in this field.

In the present study, even though there was a relationship between the students' affective characteristics
towards graphics, perception and achievement, it was not the case for the attitude and self-efficacy. Similarly,
in his study, Ring et al. (2019) also reported that there was no clear relationship between the motivational

characteristics and achievement. Considering these results, it is possible to say that there is a need for more
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comprehensive study that can better explicate the relationship between the affective characteristics and
achievement in graphics. When new studies are conducted with controllable variables, it is probable that
different results can be obtained. More detailed information on this issue can be acquired by preparing

different scales based on the relationships between graphic self-efficacy, attitude and perception.

In addition to these variables, it is a matter of interest to what extent the perceived difficulty of the graphic
guestions explicates the achievement. As it is the case with the other new literacies, it is possible to say that
the studies on graphic literacy in our country are not mature enough yet. Therefore, the effects of different
variables on graphic literacy can be exhibited through experimental studies. In addition to these, different
studies are likely to reveal how the students answer the graphic questions, how they relate the meaning they
derive from the text accompanying the graphic and the data in the graphics and eventually obtain the results

based on them.

One of the important results of this study is that there was a significant difference in the achievement levels
between the participants selected from the private school and the participants selected from the public school
as it was the case in previous studies, even if they were conducted at different times. It is possible to say that
comparative analyzes are required with simultaneous data to be obtained from public and private school

samples.
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7. SINIF OGRENCILERININ GRAFIK OKURYAZARLIGI BECERISI ILE GRAFIKLERE YONELIK

OZYETERLIK, TUTUM VE ALGILARI ARASINDAKI iLiSKi

0z

Gorsel okuryazarligin yasamin bir pargasi oldugunun anlasilmasiyla grafik, tablo, sekil gibi
gorselleri okuyup yorum yapabilme ve onlari olusturabilme becerisine 6gretim programlarinda ve
uygulamalarda daha sik yer verilmesinin bir gereklilik oldugu ortaya ¢ikmistir. Yalnizca yazili metin
okuryazarliginin yasam temelli egitim uygulamalarinda yeterli olmadigi anlasilmistir. Grafik
okuryazarhgi, bireylerin grafikleri okuyup yorumlayarak c¢ikarimlarda bulunmasi ve uygun
grafikleri belirleyebilmesi olarak adlandiriimaktadir. Matematik ve fen bilimleri 6gretim
programlarinda islenmesine alisik olunan bu konuya Tiirkce Ogretim Programinda da vyer
verilmektedir. 21. yuzyll becerileri arasinda gosterilen grafik okuryazarligi becerisi hem
uluslararasi hem de yerel merkezi sinavlarda siklikla 6grencilerin karsisina ¢ikmaktadir. Bu
arastirmanin amaci 7.sinif 6grencilerinin grafikleri okuma-yorumlama ve dénistiirmeye iligkin
Ozyeterlik, tutum ve algilari ile basari diizeyleri arasinda nasil bir iliski oldugunu ortaya koymaktir.
Degiskenler arasindaki iligkiyi belirlemek icin arastirmada korelasyonel desen kullaniimistir.
Arastirmanin verileri giivenirlik ve gecerlikleri test edilen Grafiklere Yénelik Ozyeterlik inaniglari
ve Tutumlar (GYOIT) Olgegi, Grafik Tiirlerine Gére Grafik Okuryazarhgi Algisi (GTGOA) Olgegi ve
Grafik Basari Testi (GBT) ile toplanmustir. Katilimcilar Bursa’da yer alan MEB’e bagli bir 6zel okulun
7. sinif diizeyinde 6grenim gérmekte olan 130 kiz ve erkek Ogrencisidir. Bulgular sonucunda
ogrencilerin grafiklere yonelik 6zyeterlik inanislari ile grafik testi basarilari arasinda ve grafiklere
yonelik tutum ile algilari arasinda anlamli bir iliski oldugu belirlenmistir. Grafiklere yonelik
tutumlari ile grafik testi basarilari arasinda ise beklentinin aksine anlamli bir iliski bulunamamistir.
Grafik soru tirline gore bakildiginda katihmcilarin gizgi grafiklerini yorumlama ortalamalarinin
situn ve daire grafiklerini yorumlama ortalamasindan dusik oldugu gorilmistiar. Ayrica
ogrencilerin grafikleri okuma-yorumlama becerilerinin grafige donistirme becerisinden az da
olsa daha iyi oldugu gorilmistir. Ulasilan sonuglar alanyazindaki benzer calismalarla
iliskilendirilerek tartisiimis ve alan arastirmacilarina énerilerde bulunulmustur.

Anahtar kelimeler: Grafik okuryazarligi, 6zyeterlik, tutum, algi, Tiirkce egitimi
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GiRiS

Yazili kaynaklarin egemenligindeki okuryazarlk kavraminda, dijitallegmenin etkisiyle degisimin yasandigi; artik
bu kavramin taniminin okuma ve yazma yetenegine sahip olmanin 6tesine gectigi gorilmektedir. Okuryazarlik
becerileri; teknolojiyi kullanmak, ¢ézlimlemeler yapmak, problem ¢ézmek, isbirligi yapmak ve ¢oklu ortamlar
aracihigiyla bilgi sunmak igin gerekli yetenekleri giderek daha fazla yansitmaktadir. Okuryazar olmanin sézcuk ve
metinden ¢ok daha fazlasini anlamayi gerektirdigini belirten Kress (2003), yazi olarak dilin zaman ilerledikce
bircok alanda toplumsal iletisimi gerceklestirmek adina gorseller ile yer degistirecegine; gorseller pek c¢ok
anlamla yukliyken yazinin bu doluluga sahip olmak igin gelismeyi beklemesi gerektigine dikkat ¢cekmektedir.
Gee (2004) ise anlamin ve bilginin sadece kelimelerle degil; gorsellerin, grafiklerin, sembollerin, seslerin vb. bir
araya getirilerek olusturuldugunu ileri stirmektedir. Bu durum gorsel okuryazarhigr 6nemli bir okuryazarlik tiiri
olarak 6n plana ¢ikarmaktadir.

Televizyon, gazete, dergi ve Internette gérsel kullaniminin artmasi 1960’ yillarin sonuna dogru Debes
tarafindan ortaya atilan gorsel okuryazarlik kavraminin yasamlarimizda yer almaya baslamasina neden olmustur
(Cheung ve Jhaveri, 2014). Gorsel okuryazarlik, resimli veya grafik gorintilerde sunulan bilgileri okuma,
yorumlama ve anlama yetenegi (Wileman, 1993, s. 114) ya da gorsel mesajlari dogru bir sekilde yorumlamak ve
bu mesajlar olusturmak igin 6grenilmis yetenek (Heinich, Molenda, Russell ve Smaldino, 1999, s. 64) seklinde
tanimlanabilir. Yasamimizin merkezinde yer alan gorsellerin egitim sisteminin de merkezinde olmalari gerekir
ancak okullar geleneksel olarak 6nceligi metin okuryazarligina verir; egitim sistemleri genellikle bilgi kaynagi
olarak sozciiklere ve metinlere odaklanir (Elkins, 2007). Oysa okullarda tam anlamiyla 6grenmenin
gergeklesmesine yardimci olmak igin gorsellerden yararlaniimalidir (Zull, 2002). Clinki gelecegin talepleriyle
basa ¢ikmak icin 6grencilerin temel konulari calismaktan daha fazlasini yapmalari gerekir.

21. yuzyil vatandaslarinin sahip olmasi gereken okuryazarlik becerileri pek ¢ok kurum ve kurulus tarafindan
ifade edilmistir. Ornegin 21. Yizyil Becerileri Ortakligi (Battelle for Kids, 2019) temel okuryazarliklari Bilgi,
Medya ve Teknoloji Becerileri temasinin altinda bilgi okuryazarhig, medya okuryazarhgi, bilgi ve iletisim
teknolojileri okuryazarhgi olarak belirlemistir. Sayilan okuryazarlik becerileri incelendiginde sekil, harita, afis,
grafik, infografik, tablo, sembol gibi gorsellerin egitim sistemine dahil edilmesinin dnemi ortaya ¢ikar. Cinki
artik egitimin hedefi bireylere bilgi sunmak degil; onlarin bireysel farkhliklarinin yaninda dlkelerinin sosyal ve
ekonomik gelisimlerini de dikkate alarak gelisen teknolojik yeterliklere sahip, elestirel diisiinen ve problem
¢cOzebilen, gelecekte etkin rol alabilen bireyler yetistirmektir. Egitim sistemleri, 6grencilerin yasam doéngiisiine
hizla uyum saglayabilen, kalkinmaya katkida bulunabilen vatandaslar olmasini isterken 21. yiizyil becerilerini de
buna gore belirler. Bu nedenle egitimin iceriginin de yasama doniik olmasi beklenir. Grafikler de 6grencilerin
televizyonlarda ya da c¢evrimigi ortamlarda siklikla karsilastiklari gorsel anlatimlardir. Hem c¢ocuklar hem de
yetiskinler glinlik yasamin her aninda farkh alanlardan verilerle karsilasir ve bu verilerden ¢ikarim yapmak,
egilimleri bulmak, karsilastirma yapmak, elestirmek, degerlendirmek icin verileri okuma ve yorumlama
becerisine gereksinim duyar. Bu beceriler bireylerin hava durumu raporlari, triin veya hizmet reklamlari, spor

raporlari, saglk ve ¢evre haberleri, siyasi reklamlar, borsa raporlari vb. araciligiyla toplumumuzda giinliik olarak
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karsilasilan bilgileri daha iyi anlamalarina yardimci olacaktir. Clinkii veriler pek ¢ok alandaki konulari kavramak
icin yaygin olarak kullanilmakta, grafik bilgisi edinimi glinlik hayatta 6nemli bir gereksinim olarak karsimiza

¢ikmaktadir (Okan vd., 2015; Aberg-Bengtsson, 1999; Glazer, 2011; Friel vd., 2001).

Grafik okuryazarlig

Grafik kavrami oldukga genistir ve igerisinde birgok tiri barindirir ¢lnku verilerin gesitliligi onlarin bagka
bicimlerde ifade edilmesi gereksinimini ortaya ¢ikarmistir. Bu gereksinimden hareketle Fry (1981), grafikleri
kendi igerisinde dogrusal, nicel, konumsal, resimsel, varsayimsal ve bu siniflandirmalarin disinda kalan diger
grafikler olmak (zere 18 ayr tiirde siniflandirmistir. Ancak egitim sisteminde ve yapilan sinavlarda daha ¢ok
daire, stitun ve cizgi grafiklerine yer verildigi gorullr. Cizgi grafikleri verilerdeki egilimi, degisimi, inis-cikislari
izlemek icin; sttun grafikleri veriler arasinda karsilastirmalar yapmak icin; daire grafikleri ise oransal dagilimi
gostermek ve butlnin pargalar arasinda karsilastirmalar yapmak icin kullanilir (Doganay, 2014). Egitimde
kullanilan grafikler, 6grencilerin bilgileri iyi yapilandirilmis bigimlerde diizenlemesine ve analiz etmesine
yardimci olarak verileri yorumlamalarini kolaylastirmanin yani sira sayica fazla verilerin gorsellestirilip daha
okunur bir sekil kazanmasini saglayarak verileri kaydetme ve yorumlama becerilerini barindirir (Temiz ve Tan,
2009; Tucker, 2018). Diger bir deyisle, 6grencinin metinde goriince anlamakta ya da yorumlamakta zorlanacagi
yogun sayisal verinin gorsellesmesini saglayarak hem anlamayi, yorumlamayi ve karsilastirma yapmayi

kolaylastirir hem de onlari gorsel bir sekle sokarak 6grenmeyi zevkli hale getirir.

Grafik okuryazarhg kisinin grafik olarak sunulan bilgileri anlama, yorumlama, farkh grafik tirlerinden gikarimlar
yapma (Shah & Hoeffner, 2002; Shah & Freedman, 2011) ve veriler araciligiyla bu grafik tirlerinden uygun olani
secerek grafik olusturma yetenegidir. Burada grafik olusturma ve grafik yorumlama becerilerinin alti
cizilmektedir. Mckenzie ve Padilla (1986), gelistirdikleri ¢izgi grafigi okuryazarlk testinden hareketle grafik
okuryazarhg becerilerini grafik olusturma ile grafik okuma ve yorumlama basliklari altinda 9 madde ile ifade

etmislerdir (Tablo 1).

Tablo 1. Grafik Okuryazarlig Becerileri (Mckenzie ve Padilla, 1986, s. 573)

X igin bir grafik ve bir deger verildiginde, 6grenci Y igin karsilik gelen degeri seger. Verilen grafikte
ekleme yapilmasi veya sonuglarin genisletilmesi gereken bir durum oldugunda 6grenci veri
setindeki egilimi belirler.

Grafiksel bir iliski verilmisse (dogrusal ve dogrusal olmayan) 6grenci iliskinin uygun bir tanimini
seger.

Birbiri ile iliskili iki grafik verildiginde, 6grenci bu grafiklerin sonuglarini uygun sekilde iliskilendiren
bir genelleme yapabilir.

Bir arastirma tanimi veya veri tablosu verildiginde 6grenci uygun sekilde 6lgeklendirilmis bir eksen
seger.

Grafik okuma ve
yorumlama

Bir dizi koordinat (veya grafikte bir nokta) verildiginde, 6grenci grafikte ona karsilik gelen noktayi
bulur.

Bir arastirma tanimi veya veri tablosu verildiginde 6grenci, uygun sekilde atanan ve yanit veren
degiskenlerle grafikleri tanimlar.

Grafik olugturma

Bir dizi grafik verildiginde 6grenci iclerinden en uygun olani belirler.

Bir arastirma tanimi veya veri tablosu verildiginde 6grenci verileri dogru sekilde gosteren grafigi
seger.
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Grafik yorumlama, bir grafik okuyucunun olusturulan grafiklerden anlam elde etme yetenegini ifade eder ve bu
da toplumda yaygin olan (6rnegin dergiler, gazeteler, televizyon ve web siteleri) grafiklerde sunulan bilgileri
anlamlandirmanin ve iletmenin gerekli oldugu gilinlik yasamda tim 6grenciler icin gereksinim durumuna gelen
temel bir beceridir (Tufte, 2014). Grafik olusturma ise elde edilen verilerin dogru bir sekilde grafiksel forma
donistirilmesidir. Grafik olusturma ve yorumlamanin ayni anda ve tamamlayici bir sekilde ele alinmalar
gerekir ¢unkil 6grenciler grafigi iyi bir sekilde yorumladiktan sonra bu yorumlamalarindan hareketle yeni bir

grafik olustururlar.
Tiirkge 6gretiminde grafik okuryazarhgi

Gorsellerin yasamdaki yerinin kavranmasi ve egitimdeki 6neminin anlasilmasiyla birlikte egitim programlarinda
gorsel okuryazarlik becerilerine yer verilmeye baslandigi goriilir. Bu dogrultuda 2005 Tiirkge Dersi Ogretim
Programi’nda (1-5. Siniflar) goérsel okuma ve gorsel sunu ayri birer beceri olarak ele alinir ve bu becerilere iliskin
kazanimlara yer verilir. Ancak ortaokul seviyesi (5, 6, 7 ve 8. sinif) icin hazirlanan Tirkge dersi 6gretim
programlarinda (MEB, 2006, 2017, 2018, 2019) goérsel okuryazarhk ayri bir beceri olarak degil dinleme, okuma

ve yazma beceri alanlarinin kazanimi olarak yer alir.

Ogretim programinin yani sira Milli Egitim Bakanliginin diizenledigi Liselere Giris Sinavi’nda yer alan ve ‘yeni
nesil’ olarak adlandirilan sorularda da her sene en az bir grafik sorusuna yer verildigi dikkat ceker (MEB, 2019b;
MEB, 2020; MEB, 2021; MEB, 2022a; MEB, 2019c; MEB, 2022b). Bu tiir sorularin Tirkiye’deki sinav sisteminde
kullanilmaya baslamasinda PISA'nin etkisi bliylktir. PISA’nin okuma becerisi testlerinde yazi ile birlikte resim,
sekil, grafik, fotograf gibi her tiirden gorselden anlam kurmayi gerektiren hipermetinler kullanilmasi ve bu
sinavin sonuglarinin uluslararasi anlamda etki yaratmasi ulusal sinavlarda kullanilan sorularda degisiklige
gidilmesine neden olmustur. Bu degisimin yarattig etkiler goz ardi edilemez ¢linki Turkce egitiminde grafik
okuryazarligina yer verilmesinin 6grencilerin akademik basarisini artirmakla birlikte (Cam, 2006) 6grencilere
grafikleri yorumlamayi ve olusturabilmeyi 6gretmenin onlarin sentez yapma ve yaratici diisinme becerilerinin

gelismesine yardimci olacagi (Maden ve Altunbay, 2016) bilinmektedir.

Tirkce dersi 6gretim programlarinda grafik okuryazarligi ile ilgili kazanimlara yer verilmesine ve sinavlarda her
sene grafikler ile ilgili en az bir soru g¢ikmasina ragmen Tirkge dersinin islenis siirecinde, Tirkce dersi
sinavlarinda (Kanik Uysal, 2022) ve Tirkce ders kitaplarindaki etkinliklerde grafiklere yeterli olglide yer
verilmemektedir. Ozellikle Tiirkce ders kitaplari incelendiginde grafikler ile iliskili etkinliklere nadiren yer
verildigi, yer verilen grafiklerin ise sinif seviyesine uygun olmadigl ya da bir 6nceki senenin tekrari oldugu

gorilmektedir. Bu durum, 6grencilerin Tiirkge derslerinde grafikler ile nadiren karsilasmasina sebep olmaktadir.
Arastirmanin amaci ve 6nemi

Her ne kadar Tirkge 6gretim programlarinda ve sinav sorularinda yer verilse de alanyazin incelemelerinde
grafik okuryazarhg ile ilgili cahismalarin 6ncelikli olarak matematik, fen bilgisi ve sosyal bilgiler alanlarinda

yapildigi (Kranda ve Akpinar, 2018; Talaslioglu ve Sahin, 2018; Sahin, 2019; Bursal, 2019; Yayla ve Ozsevgec,
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2014); Turkge egitimi ile iligkili calismalarin sayisinin ise olduk¢a az oldugu gorilir (Maden ve Altunbay, 2016;
Balun, 2008; Bayburtlu, 2021; Cam, 2006; Kuru, 2008). Oysa grafik okumayi disiplinlere ayirmak yerine, bunun
ortak bir sorumluluk oldugunu varsaymaliyiz (Boote, 2014). Dil 6gretiminde uluslararasi egilimler de dikkate
alindiginda grafik okuryazarligi becerisinin 6lglilmesi ve sonuglarinin tartisiimasi gerekmektedir. Clinkl egitim
belirli bir alandaki bilgilerin bagka alanlara da uygulanmasini gerektirir. Ornegin Aberg-Bengtsson ve Ottosson
(2006), matematik dersinde belirli bir grafik tiirlini kullanmayi 6grenmis olmanin, ayni tir bir grafigin yeni bir
baglamda kullanilacaginin isareti oldugunu savunmaktadir. Bu bakimdan “yeni okuryazarliklar” teriminin
kavramsal ve baglamsal agidan bu durumlarla iliskili oldugunu vurgulamakta yarar gériiyoruz. Yeni yaklagimlar
da yasam, beceri ve bilgininin birlikte ele alinip birbirine aktarilmasina yogunlasmaktadir. Bu sebeple grafik
okuryazarligl herhangi bir alanin veya dersin konusu olabilmektedir. Bunlara ek olarak 6zellikle matematik ve
fen alanindaki arastirmalarda grafik sorularinin o dersin 6zel bir konusuyla ilgili oldugu ve grafik sorusunu
yanitlamak icin alan (matematik/fen) becerisi veya konu bilgisi gerektigi varsayilabilir. Grafik okuryazarlig: ile
ilgili sorularda metinden ve grafikten elde edilen bilgiler birlestirilerek yanit verilebilir. Ring ve digerleri (2019)
ise grafik okuryazarligi arastirmalarinda ¢ogunlukla yapay grafikler Gzerinde yalnizca grafigin yardimiyla
yanitlanabilecek sorular kullanildigini ileri stirmektedir. Diger yandan Aberg-Bengtsson ve Ottosson (2006)
temel grafik bilgisinin, grafikten elde edilen bilgileri anlamak icin 6n kosul oldugunu savunmaktadir. Bu
durumlar dikkate alindiginda galismamizda kullandigimiz sorular hem grafik bilgisi (tlr, gosterge, eksen vb.)
hem de metin yorumlama ve grafige donistlirme becerisi gerektirmektedir. Dolayisiyla 6grencilere sorulan

sorular bilgi ve beceriyi icermesi agisindan énem tasimaktadir.

Ogrenciler grafik okuryazarhginin farkli asamalarinda zorluklar yasayabilmektedir. Ornegin ayni baglam iginde
grafiksel ve yazil bilgi arasinda gecis yapma konusunda sikinti yasadiklari; 6zellikle bilinen grafiksel gosterimler
olmadiginda veya yogun sekilde yer verilen bilgiyi anlamakta sorun yasadiklarinda grafiksel bilgileri kavramayi
zor bulduklari bilinmektedir (Clark ve Paivio, 1991; Lowrie ve Diezmann, 2007). Bu nedenle grafik okuryazarhgi
daha yuksek egitim seviyeleri ile iliskilidir ve bu beceriyi gelistirmek i¢in 6rglin egitim yoluyla edinilen bilgi ve
grafik deneyimi gereklidir (Galesic & Garcia-Retamero, 2011). Ancak ulusal ve uluslararasi degerlendirmeler,
orgin egitimde grafiklere yer verilse de ¢ogu 6grencinin bir grafikteki degerleri belirleyebilmesine ragmen
bircogunun bu grafiklerde hangi egilimlerin gosterildigini, bazi gostergelerin 6nemli olclide degistigi kilit
noktalari, degisim oranlarini ve diger daha az belirgin bilgileri belirlemekte zorlandiklarini géstermektedir
(Okan, Galesic, & Garcia-Retamero, 2016). Bu arastirmayla Tiirkiye’deki 6grencilerin zorlandiklari noktalar ¢ok
boyutlu olarak ele alinacaktir. Hem ginlik yasamda hem de egitim-6gretimin bircok alaninda, bilgi ve
kavramlarin tablo ve grafikler seklinde verildigi distintldiginde 6grencilerin grafik okuryazarligi becerilerini
belirlemenin, zorlandiklari noktalari bulmanin, bunlarin iliskili oldugu degiskenleri ortaya koymanin énemli
oldugu gorilmektedir. Ayrica 7. siniflarin tablo ve grafik okuma becerileri hakkinda strdirilen uzun sireli bir
arastirma (Wu and Krajcik, 2006), 6grencilerin sorgulama ve analiz anlayisini gelistirmeye odaklanan yogun

miidahalelerin onemli gelismeler saglayabilme olasiligini vurgulamistir. Yapilan ¢oziimlemeler, grafikleri ve
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tablolari olusturmanin ve yorumlamanin 6grencilere kavramlar ve sorgulama sireci hakkindaki sorulari

tartisma, gozden gegirme ve netlestirme firsatlari sagladigini géstermektedir.

Bandura’nin Sosyal Ogrenme Kuramr'na gére basarili bir performansta, bilgi ve becerinin yani sira bireyin
istenilen hedeflere ulasmak icin yeteneklerine iliskin 6z inancina da bakilmahdir. Clinkii 6zyeterlik inanglari
bireylerin nasil hissettiklerini, disliinduklerini, kendilerini nasil gidulediklerini ve nasil davrandiklarini belirler
(Bandura, 1995). Ozyeterlik, tutumlar, inanislar ve algilarin bireylerin disiincelerini, hareketlerini, problem
¢6zme bicimlerini etkiledigi bilinmektedir. Bu nedenle bu arastirmada, grafik okuryazarhg becerisini 6lgmenin
yaninda katilimcilarin grafiklere yonelik 6zyeterlik inanislar, tutumlari ve grafik tirlerine gore grafik
okuryazarhg algilari da belirlenerek bunlarin arasindaki iliskilere odaklaniimistir. Arastirmanin amaci, 7.sinif
ogrencilerinin grafikleri okuma-yorumlama ve donistirmeye iliskin 6zyeterlik, tutum ve algilari ile basari
diizeyleri arasinda nasil bir iliski oldugunu ortaya koymaktir. Bu arastirmanin ortaya koydugu bulgu ve
sonuglarin alandaki gereksinimi gidermeye katki saglayacagl, yeni arastirmalar igin kaynak olacagi

disinilmektedir.
Arastirma Sorulari

1. Katihm grubu 6grencilerinin grafik okuma-yorumlama ve donistiirme basarisi nedir?
2. Katiim grubu 6grencileri hangi grafik tirinde daha basarilidir?
3.  Katiim grubu 6grencilerinin grafikleri okuma-yorumlama ve donistliirmeye iliskin 6zyeterlik, tutum ve

algilari ile basarilari arasindaki iliski nedir?

YONTEM
Arastirma Modeli

Bilimsel arastirmalarda iki veya daha fazla degisken veya bir skor seti arasindaki iliskinin derecesini 6lgmek ve
betimlemek icin korelasyonel istatistikler kullanilir (Creswell, 2019). Bu arastirmada, 7. sinif 6grencilerinin
grafikleri okuma-yorumlama ve déniistiirmeye iliskin 6zyeterlik, tutum ve algilari ile basari dizeyleri arasindaki

iliskiyi actklamak amaclandigi icin aciklayici korelasyonel desen tercih edilmistir.
Katihmalar

Arastirmanin katihmcilari Bursa’da Milli Egitim Bakanligina baglh bir 6zel okulda 6grenim gérmekte olan 7. sinif
seviyesindeki 130 6grencidir. Arastirmaya katilan okulda 7. sinifa 83’ kiz, 60’1 erkek olmak lizere 143 6grenci
devam etmektedir. Arastirma kapsaminda testlerin uygulandigl giin sinifinda bulunan ve gonilli olarak

katilmak isteyen 6grencilerin sayisi 130°dur.

Arastirmanin herhangi bir asamasina katimin istege bagh oldugu arastirmacilar tarafindan s6zli olarak beyan
edilmistir. Bu nedenle, 6lgme araglarina tam yanit veren Ogrenci sayisi arastirma genelinde biraz farklilik

gostermistir. Ayrica alti 6grencinin verileri ug degerler oldugu icin ilgili analiz streclerinden ¢ikariimistir.
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Bu galisma yapilmadan énce 6grencilerin grafiklere yonelik 6n bilgilerinin ne oldugu ya da grafik sorularina nasil
yaklastiklar kontrol edilememistir. Bunun yerine matematik, fen ve Tirkge derslerinde grafiklerle karsilasip
belirli bir yol kat ettikten sonra bir degerlendirme yapmak uygun bulunmustur. Matematik (2018a), Fen
Bilimleri (2018b) ve Tiirkce (2019) Dersi Ogretim Programlarina gére ¢alismada kullanilan élgme araglarinda yer
alan grafik tiirleriyle daha 6nce karsilasan 7. sinif diizeyi arastirmanin ¢alisma grubu olarak segilmistir. Clnku
grafiklerle karsilasmadan Once algl ve tutum gelistirmenin veya Ozyeterlige sahip olmanin olanakli olmadigi

disinidlmektedir.
Verilerin Toplanmasi

Arastirmanin verileri Grafiklere Yénelik Ozyeterlik inanislari ve Tutumlar (GYOIT) Olgegi (Bursal, 2019), Grafik
Tirlerine Gére Grafik Okuryazarhig Algisi (GTGOA) Olgegi (Bursal, 2019) ve Grafik Basari Testi (GBT) ile

toplanmistir.

Arastirma icin gerekli izin Bursa Uludag Universitesi Bilimsel Arastirma ve Yayin Etik Kurulu tarafindan

25.03.2022 tarihli 2022-03 oturum sayil etik degerlendirmede verilmistir.
Grdfiklere Yénelik Ozyeterlik inanislari ve Tutumlar (GYOIT) Olcegi

Katimcilarin grafiklere yoénelik 6zyeterlik inanglarini ve grafiklere yonelik tutumlarini 8lgmek igin GYOIT dlcegi
kullanilmistir. 12 maddelik bu 8lgek, 7 maddesi grafik &zyeterlik inanislari (GYOI) ve 5 maddesi grafiklere yénelik
tutumlari (GYT) olmak Uizere iki faktérden olusmaktadir. Orijinal 8lgek gelistirme calismasinda, GYOIT iki farkl
dlcekleme segenegiyle (5'li ve 4’li Likert) iki ayri 8rneklem tzerinde uygulanmistir. Bu ¢alismada GYOIT'nin 4'lii
Likert tipi (1: Kesinlikle Katilmiyorum, 2: Katilmiyorum, 3: Katiliyorum, 4: Kesinlikle Katiliyorum) bigimi
kullamlmistir. GYOI faktériindeki tiim maddeler pozitif iken, GYT maddelerinin timi{ negatiftir ve bu nedenle
veri analizi ncesinde GYT madde puanlari (154, 2->3, 32, 4->1) ters kodlanmistir. Daha yiiksek GYOi ve GYT
puanlari, daha glicli grafik ozyeterlik inanglarini ve grafik tutumlarini gostermektedir. Bu galismanin
katihmcilarindan elde edilen verilerin giivenirligi Cronbach alfa katsayilari hesaplanarak arastirilmistir. GYOI
faktor puanlari igin .88 ve GYT faktor puanlari igin .76 olan Cronbach alfa givenirlik katsayilari, bu galismanin
verilerinin givenirlik kriterlerini karsiladigini gdstermektedir. Olgegin yapi gegerligi icin yapilan dogrulayici
faktor analizinde (DFA) Ki-kare degeri 71.436 (p<0,001) olarak bulunmustur. Bulunan Ki-kare degeri beklenildigi
gibi anlamli gitkmistir. x2/sd degeri 1,86; (x2= 76.265, N= 124, sd= 41, p=.001), RMSEA=.02, NFI=.87, CFI=.93,
IFI=.93, GFI=.91, AGFI=.85 ve RMR=.03, SRMR=.06 olarak bulunmustur. DFA sonuglarina gore 6&lgegin yapi

gecerligini sagladigl gortlmustir.
Grdfik Tiirlerine Gére Grafik Okuryazarligi Algisi (GTGOA) Olcegi

Katimcilarin grafik okuryazarlik algilarini {i¢ grafik tiiriine gére dlgmek icin GTGOA 6lgegi kullaniimistir. Olgek,
Ug grafik thranan (cizgi grafigi, sttun grafigi, daire grafigi) her biri icin ayri ayri yanitlanan dort maddeden

olusur. GYOIT &lcegine benzer sekilde GTGOA 6lgegi de 4’1ii veya 5li Likert dlgeklemenin kullanilmasina olanak
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verecek bigimde tasarlanmistir (Bursal, 2019). Bu ¢alismada GTGOA'nin 4'lu Likert tipi 6lgek bigimi kullanilmistir.
Katiimcilarin her bir grafik tiri icin puanlari hesaplanarak Cizgi Grafik Okuryazarlg Algisi (CGOA), Siitun Grafik
Okuryazarligi Algisi (SGOA) ve Daire Grafik Okuryazarhigi Algisi (AGOA) olarak adlandirilan ¢ degisken
Olctilmektedir. Tum GTGOA maddeleri olumlu ifade edildiginden ters kodlamaya gerek duyulmamistir.
GTGOA'nin faktér puanlarinin artmasi, katihmcilarin ilgili grafik tiird hakkinda kisisel grafik okuryazarlig
algilarinin yiksek oldugunu gostermektedir. Bu calismada Cronbach alfa givenirlik katsayilari gizgi grafigi
puanlari igin .73, sttun grafigi puanlari icin .81 ve daire grafigi puanlari igin .77 olarak hesaplanmistir. Yapi

gecerligine iliskin analizler her bir grafik tuirii igin ayri ayri yapiimistir. Buna gore;

Daire grafigi algisi olgeginin DFA degerleri: x2/sd degeri 1,10; (x2= 2.211, N= 124, sd= 2, p=.33),
RMSEA=.08, NFI=.98, CFI=.99, IFI=.99, GFI=.99, AGFI=.95 ve RMR=.01, SRMR=.02;

Cizgi grafigi algisi 6lceginin DFA degerleri: x2/sd degeri 1,99; (x2= 3.996, N= 124, sd= 2, p=.13),
RMSEA=.09, NFI=.97, CFI=.98, IFI=.99, GFI=.98, AGFI=.91 ve RMR=.01, SRMR=.02;

Sutun grafigi algisi 6lgeginin DFA degerleri: x2/sd degeri .04; (x2= .093, N= 124, sd= 2, p=.95),
RMSEA=.00, NFI=1.00, CFI=1.00, IFI=1.00, GFI=1.00, AGFI=.99 ve RMR=.00, SRMR= .00 olarak olgilmustdr.

GTGOA 6lgeginin yapi gegerligini sagladigi gorilmustur.

Grafik Basari Testi

Grafik Basari Testinde katilimcilarin gizgi, stitun ve daire grafigi okuryazarhg basarisini 6lgmek igin ¢oktan
segcmeli 18 soru bulunmaktadir. 9 soru grafik okuma-yorumlama becerisini, 9 soru ise grafik donistiirme
becerisini 6lgmek icin testte yer almaktadir. Her grafik tiriinden 3 okuma-yorumlama; 3 de donistiirme sorusu
bulunmaktadir. Testi hazirlamak igin alanda kullanilan basili ve gevrimigi kaynaklar incelenerek 31 soruluk grafik
sorulari havuzu olusturulmustur. Sorularin igerigi ortaokul 6grencilerine uygun olacak sekilde segilmis, karmasik
bilimsel kavramlara yer verilmemistir. Sinema filmleri, internet kullanimi, otel karsilastirmalari, kurslar, soru
¢6zUmU gibi 6grencilerin uzak olmadigi, yasam temelli sorular olusturulmustur. Tlrkge egitimi alaninda uzman
U¢ akademisyenin bulundugu uzman grubu sorulari incelemis, amaca hizmet edecek 18 soruyu belirlemistir.
Boylece testin kapsam gecerligi saglanmistir. Grafik Becerileri Testinde her soru “Dogru yanit: 1 puan” ve
“Yanhs yanit: 0 puan” olarak puanlanmaktadir. Analiz siirecinde bos birakilan sorulara “0” puan verilmistir.

Testin Cronbach alfa glivenirlik katsayisi .76 olarak hesaplanmistir.

Grafik olusturma becerisini 6lgmek icin 6grencilerin kendilerinin bir grafik ¢izmesi istenmemis, bunun yerine
Mckenzie ve Padilla (1986, s. 573)'nin da belirttigi grafik olusturma becerilerinden; bir arastirma tanimi veya
veri tablosu verildiginde uygun sekilde atanan ve yanit veren degiskenlerle grafikleri tanimlama ve uygun grafigi
secme becerilerine odaklanilmistir. Cinki 7. sinifta grafik okuryazarligina yeni adim atmis bir 6grenci igin grafik
¢izmenin bir Ust beceri oldugu disliniilmektedir. Sezgin-Memnun (2013) da arastirmasinda, 7. sinifta gizgi
grafikleri ile tanistiklar icin 6grencilerde grafiklerin okunmasi ve cizilmesi konusunda matematiksel beceri

eksikliginin olabilecegini belirtmistir. Zaten Tirkce dersleri icin gerekli olan grafigi okuyup yorumlamak ve
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verileri farkl bicimlerde gosterebilmektir. Grafik basari testinin ¢oktan seg¢meli yapisi i¢in de bu becerileri
olgmek ve degerlendirmek Tirkge egitimi alaninda uzmanlasmis arastirmacilar igin daha anlamh gelmektedir.

Bu nedenle bulgularda grafik olusturma becerisi yerine dénustiirme becerisi ifadesi kullaniimistir.
Verilerin Analizi

Verilerin analizi igin SPSS Statistics 23.0 programi kullanilmistir. Hem merkezi egilim olgileri hem de
Kolmogorov-Smirnov normallik testine gore c¢alisma grubundan elde edilen veriler normal dagilim
gostermemektedir. Bu nedenle degiskenler arasindaki iliskiyi ortaya koymak igin Spearman sira farklari
korelasyon hesabi yapilmistir. Tim istatistiksel testlerde anlamlilik alfa diizeyi .05’tir. Korelasyon katsayilarinin
yorumlanmasinda Blylkoztirk, Cokluk ve Kokli (2020)'nin belirledigi olgUtler kullanilmistir. Buna gore,
korelasyon katsayisi (r) 0,30’dan kiglkse iki degisken arasinda dusiik duzeyde, 0,30-0,70 arasinda kaliyor ise
orta diizeyde; 0,70’den biiyikse yiksek diizeyde bir iliskinin oldugu ifade edilebilir.

Grafik basarisi testinde 18 soru bulunmaktadir. Dogru yanitlara 1 puan, yanliglara ve bos birakilan yanitlara 0
puan verildigi icin toplam GBT puanlar 0-18 arasinda degismektedir. istatistiksel analiz yapilmadan énce, z
puanlari hesaplanarak tiim degiskenler aykiri degerler agisindan kontrol edilmis; GYOIYT puanlarindan bes veri
ve GTGOA puanlarindan bir veri ug degerler olarak belirlenmistir. Bu veriler, GYOIT ve GTGOA puanlarinin

kullanildigi analizlerden gikarilmistir.
BULGULAR

Bu bolimde 6grencilerin grafik okuryazarligi becerilerini 6lgmeye yonelik testte yer alan coktan se¢cmeli 18

soruya verilen yanitlarin betimsel istatistiklerine yer verilmistir.

Tablo 2. Grafik Basari Testine Ogrencilerin Verdikleri Yanitlar

Soru KATEGORILER (N=130)

Maddesi Soru tiirii 1 % 0 % 0* %
3 Daire grafigi okuma-yorum 127 97,7 1 8 2 1,5
1 Cizgi grafigi okuma-yorum 121 93,1 3 2,3 6 4,6
7 Daire grafigi donustirme 121 93,1 7 5,4 2 1,5
6 Daire grafigi okuma-yorum 120 92,3 8 6,2 2 1,5
8 Cizgi grafigi okuma-yorum 117 90 9 6,9 4 3,1
11 Sutun grafigi okuma-yorum 117 90 10 7,7 3 2,3
4 Siutun grafigi okuma-yorum 113 86,9 14 10,8 3 2,3
2 Situn grafigi okuma-yorum 112 86,2 14 10,8 4 3,1
17 Situn grafigi donustirme 103 79,2 21 16,2 6 4,6
14 Cizgi grafigi donustirme 102 78,5 8 13,8 10 7,7
9 Daire grafigi okuma-yorum 97 74,6 25 19,2 8 6,2
12 Cizgi grafigi donustirme 92 70,8 33 25,4 5 3,8
18 Sutun grafigi donustirme 92 70,8 29 22,3 9 6,9
10 Daire grafigi donustirme 90 69,2 36 27,7 4 3,1
13 Daire grafigi donustirme 85 65,4 42 32,3 3 2,3
16 Cizgi grafigi donustirme 83 63,8 35 26,9 12 9,2
15 Situn grafigi donustirme 78 60 43 33,1 9 6,9
5 Cizgi grafigi okuma-yorum 56 33,1 43 43,1 31 23,8

0*:Bos
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Tablo 2’de hem grafik tlriine gére hem de soru tiirline gore 6grencilerin grafik sorularina verdikleri yanitlarin
ayrintili incelemesi yer almaktadir. Buna gore, 6grencilerin en ¢ok zorlandigl soru ¢izgi okuma yorumlama
sorusu olan 5. sorudur. Ogrencilerin ¢izgi egimini ve énciil bilgiyi bir arada diisiinerek yorumlamasi gereken bu

soru asagidadir (Sekil 1):

Asagida 2016-2020 yillari arasinda diinyada ilk 500°e giren Tiirk finiversitelerinin basar1 grafigi verilmistir.

340 340
320 \ 319
300
290 291
280
260
240
220 e
200 202
180 183
160
140
120 112
100
20 85
2016 2017 2018 2019 2020

oDTl @ BOGAZIGI © iTU ® SABANCI @ BiLKENT @ KOG

5. Grafikteki bilgilerden hareketle asagidakilerden hangisine ulasilabilir?
A) ITU ve Bogazici 2016°dan itibaren siralamaya girmistir.

B) 2016-2020 arasinda siralamaya en az giren Tiirk {iniversitesi Sabanc1’dir.
C) 2016-2020 yillari arasinda en iyi dereceyi alan {iniversite Bogazigi’dir. |

D) Koc Universitesi siralamadaki en ivi derecesini 2020’ de elde etmistir.

Sekil 1. Grafik Basari Testinde Yer Alan 5. Soru

Soruya verilen yanitlar degerlendirildiginde 6grencilerin “ilk 500’e giren Universiteler” oncilini grafik
yorumlamada goézden kagirdiklari ve eksendeki egimi analiz etmek yerine yikseklige odaklandiklari sonucuna
ulasilmaktadir. Bu nedenle sorunun dogru yanit yizdesi %33’te kalmis, bos birakma ylzdesi %24’e kadar
cikmistir.

5. soru disindaki grafik okuma-yorumlama sorularinin dogru yanit ylzdesi %75’in lzerindedir. Oysa grafik
doniistiirme sorularina verilen yanitlar incelendiginde dogru yanit ylizdesinin %60 ile %93 arasinda degistigi,
soru basina agirlikli olarak %70 dogru yanit verildigi gorilmuistlr. %93 basarinin saglandigl 7. soru metinde
verilen basit dlizeyde bilgileri kullanarak daire grafigi donlstiirme sorusudur. Burada dikkati ceken sey metinde
verilen bilgileri kullanarak sttun grafigi olusturulmasi istenen 15. soruda dogru yanit ylizdesinin %60’a inmis
olmasidir. Bu farkin metnin zorlasmis olmasindan kaynaklandigi dustinilebilir. 7. soruda bes farkli boélgenin
internet kullanim oranlari daire grafigine aktarilirken, 15. soruda 2001 ve 2011 yillari arasinda Tirkiye’de saglik
alaninda yapilan harcamalarin situn grafigine donUstiiriimesi istenmistir. Ancak yine de farkin metnin
zorlugundan mi yoksa 6grenciler icin daire grafiginin situn grafigine gore daha kolay olusturulmasindan mi

kaynaklandigi bilinmemektedir.
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Tablo 3. Soru Tiiriine Gére Ogrenci Yanitlarinin Betimsel istatistikleri (n=124)

En kiigiik deger En biiyiik deger Ortalama St. sapma
Okuma-Yorumlama 2,00 9,00 7,4677 1,30935
Dénigstirme 1,00 9,00 6,5484 2,09279

Katilim grubu 6grencilerinin grafik okuma-yorumlama basari ortalamasi 9 Gzerinden 7,47; grafik donistirme
basari ortalamasi 6,55 olarak belirlenmistir. Dolayisiyla 6grencilerin grafik okuma-yorumlama becerilerinin

grafik donlstiirme becerisinden daha iyi oldugu ifade edilebilir.

Tablo 4. Soru ve Grafik Tiriine Gére Ogrenci Yanitlarinin Betimsel istatistikleri (n=124)

En kiigiik deger En b?yuk Ortalama St. sapma
deger
Cizgi grafigi okuma-yorumlama ,00 3,00 2,1855 ,67915
Situn grafigi okuma-yorumlama 1,00 3,00 2,6210 ,61937
Daire grafigi okuma-yorumlama 1,00 3,00 2,6613 ,55417
Cizgi grafigi donustirme ,00 3,00 2,1452 ,96856
Siutun grafigi donistirme ,00 3,00 2,1129 ,90356
Daire grafigi donustirme ,00 3,00 2,2903 ,82417

Tablo 4’e gore 6grencilerin en basarili oldugu grafik tirt, hem okuma yorumlamada hem de donistiirmede

daire grafigi, ortalamasi en disuk tiir okuma yorumlamada c¢izgi grafigi, donlstiirmede ise situn grafigidir.

Tablo 5. Ogrencilerin Grafik Okuryazarhigi Becerisi ile Grafiklere Yonelik Ozyeterlik inanislari, Tutum ve Algilari

Arasindaki iliski

Ozyeterlik Cizgi grafigi  Daire grafigi  Siitun grafigi
inanigi Tutum Basari algisi algisi algisi
Ozyeterlik
Tutum ,141
,119
124
Basari ,225" ,016
,012 ,857
124 124
Cizgi grafigi ,464"" ,482"" ,068
algisi ,000 ,000 ,451
124 124 124
Daire grafigi ,475™" ,378™" ,137 ,645™"
algisi ,000 ,000 ,128 ,000
124 124 124 124
Sutun grafigi ,436™" ,428™" ,075 ,681™" ,679™
algisi ,000 ,000 ,408 ,000 ,000
124 124 124 124 124
p<0.05
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Tablo 5 incelendiginde grafiklere yonelik 6zyeterlik inaniglari ile grafik basarilari arasinda zayif diizeyde pozitif
yonlii anlamli bir iliski oldugu gériilmektedir (r= 0,22, p< 0.05). Ogrencilerin grafiklere yénelik dzyeterlik
inanislan arttikga grafik basarilarinda da artis olacagi soylenebilir. Fakat grafiklere yonelik tutumlari ile grafik
basarilari arasinda anlamli bir iliskinin varhigindan séz edilemez. Ogrencilerin grafiklere yénelik dzyeterlik
inanislari ile gizgi grafigi algisi (r= 0,46, p< 0.05), daire grafigi algisi (r= 0,47, p< 0.05), stitun grafigi algisi arasinda
ise pozitif yénli orta diizeyde (r= 0,43, p< 0.05) anlamli bir iliski vardir. Ogrencilerin grafiklere yénelik 6zyeterlik

inanislari arttikga algilarinin da olumlu yénde degisecegi belirtilebilir.

Ozyeterlige benzer bicimde grafiklere ydnelik tutum ile alg arasinda da anlaml bir iliski oldugu gériilmektedir.
Ogrencilerin grafiklere yénelik tutumlari ile gizgi grafigi algisi (r= 0,48, p< 0.05), siitun grafigi algisi (r= 0,42, p<
0.05) ve daire grafigi algisi (r= 0,37, p< 0.05) arasinda pozitif yonli orta dizeyde anlaml bir iliski oldugu
belirlenmistir. Ogrencilerin grafiklere ydnelik tutum puanlari arttikga algilarinin da olumlu yénde degisecegi

disinulebilir.
SONUG VE TARTISMA

7. sinif 6grencilerinin grafikleri okuma-yorumlama ve donistirmeye iliskin 6zyeterlik, tutum ve algilari ile basari
dizeyleri arasindaki iligskiyi agiklamanin amaglandigi bu arastirmanin bulgulari arastirma sorulari kapsaminda

incelendiginde su sonuclara ulasiimistir:

Onceki arastirmalarda (Akgiin, 2010; Bayazit, 2011; Bursal, 2019; Picone vd., 2007; Preece ve Janvier, 1992;
Polat, 2016; Sahin vd., 2007; Tairab ve Al-Naqgbi, 2004; Tasar vd., 2009; Yayla ve Ozsevgec, 2014) hemen her
Ogretim kademesindeki 6grencilerin grafikle ilgili sorularda zorlandiklari tespit edilmistir. Ancak Ring vd. (2019)
tarafindan vyapilan ve sekizinci sinif 6grencilerinin katilim grubunu olusturdugu kapsamli arastirmada
ogrencilerin grafik sorularinin tstesinden gelebildikleri belirtilmistir. Akgiin (2010), Polat (2016), Stilin ve Kozcu
(2005) tarafindan yapilan galismalarda ortaokul 6grencilerinin ortalama basarisinin %50'nin altinda, Yayla ve
Ozsevgec’in (2014) calismasinda cizgi grafikleri olusturma ve yorumlama ortalamasinin yaklasik %52 oldugu
raporlanmistir. Calismamizda ise grafik basari ortalamasi yaklasik %78’dir. Katilim grubu 6grencilerinin grafik
sorularini yanitlamada diger arastirma sonuglariyla karsilastirildiginda acgik bir bicimde farkli oldugu
gorilmektedir. S6z konusu arastirmalar ile galismamizin sonuglari arasindaki basari ortalamasi farki su sekilde
aciklanabilir: Onceki arastirmalarin katilimcilari devlet okullarindan, ¢alismamizin katimcilari ise 6zel okuldan
secilmistir. Ozel okullarda farkli bir program uygulanmasi ve devlet okullarindan farkli ders materyalleri
kullanilmasi basari farkinin sebepleri arasinda gosterilebilir. Onceki arastirmalar ile arastirmamizin
uygulamasinin yapildigi zaman arasinda 6nemli bir aralik vardir. Merkezi sinavlarda son yillarda yeni nesil olarak
adlandirilan tablo, grafik gibi gorsel okuma alanindaki sorularin kullaniminin etkisiyle Tiirkce dersi
etkinliklerinde grafik sorularina verilen 6nemin artmasi; dolayisiyla 6grencilerin bu konuya olan tanidikliginin ve

deneyiminin artmasi basari ortalamasinin farkini agiklayabilecek gerekgelerdir.
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Katilimcilarin gizgi grafiklerini yorumlama ortalamalari, situn ve daire grafiklerini yorumlama ortalamasindan
disiktir. Arastirmalarinda benzer bir sonuca ulasan Lowrie ve Diezmann (2007) da 6grencilerin, hem x hem de
y eksenlerindeki bilgilerin yorumlanmasini gerektiren gubuk ve situn grafiklerini ¢gzmekte zorluk yasadiklarini
belirtmistir. Bu durum, Polat’in (2016) arastirmasindaki sonugla da értismektedir. Sezgin-Memnun (2013) cizgi
grafiklerinin matematik dersinde yedinci sinifta islendigini vurgulayarak matematik dersinde diger grafik
tirlerinden daha sonra islendigini belirtmektedir. Dolayisiyla 6grencilerin daha c¢ok karsilastiklari grafik
turleriyle ilgili deneyimlerinin daha yiiksek oldugu soylenebilir. Grafik yorumlamanin karmasik bir beceri
olmasinin yani sira matematik, fen bilimleri, sosyal bilgiler gibi bircok dersin konusu olmasi sebebiyle 6grenciler,
farkh derslerde kazandiklari beceri ve deneyimi birlestirip butiinlestirerek grafikleri yorumlayabilir veya

olusturabilir.

Grafik olusturma becerisi kapsaminda ele alinan grafik donistiirme becerisinde ise 6grencilerin okuma-
yorumlama becerisine oranla zorlandiklari belirlenmistir. Bu bulgu Yayla ve Ozsevgeg (2014) ve Sahin (2019) nin
arastirma sonuglariyla ortismektedir. Bu beceride zorlananin sadece ortaokul 6grencileri olmadigi, lisans
diizeyinde egitim gbren 6grencilerin bile benzer sorunlar yasadigi farkh ¢calismalarda ortaya konulmustur (Aydin

ve Tarakgl, 2018; Celik ve Saglam Arslan, 2012).
Basari-6zyeterlik

Yaptigimiz analize gore yedinci sinif 6grencilerinin grafiklere yonelik 6zyeterlik inanislari ile grafik testi basarilari
arasinda beklentimizin aksine zayif diizeyde pozitif yonli anlamli bir iliski vardir. Oysa katilimcilarin grafik
dzyeterlik ortalamalari yiiksektir. Ozyeterlik ile basar arasindaki zayif iliskinin sebebi olarak dzyeterligi yliksek
ogrencilerin basarisinin dusik, ozyeterligi diisik 6grencilerin daha basarili olmasi goésterilebilir. Clinkii hem
basari testi dagilimi normal degildir hem de test ve 6zyeterlik 6lgegi analizlerindeki standart sapma puanlari
yuksektir. Polat (2016) tarafindan yapilan galismada yedinci ve sekizinci sinif 6grencilerinin grafik testi basarisi
ile grafiklere yonelik 6zyeterlik inanislari arasinda orta diizeyde anlamli iliski oldugu sonucuna ulasiimistir. Bu
sonuclardan hareketle 6grencilerin grafiklere yonelik 6zyeterlik inanislari arttikca grafik basarilarinda da artis
olacagl beklense de daha net iliskiler kurulmasi icin baska degiskenlerin de mutlaka kontrol altina alinmasi

gerekmektedir.
Tutum-algi

Yaptigimiz ¢oziimlemeye gore yedinci sinif 6grencilerinin grafiklere yonelik tutumlari ile grafik testi basarilari
arasindaki iliski beklentimizin aksine yok denecek kadar azdir. Katihm grubundaki 6grencilerin grafiklere yonelik
tutum ile algilari arasinda anlamli bir iliski oldugu goriilmektedir. Ogrencilerin grafiklere ydnelik tutumlari ile
cizgi, sttun ve daire grafigi algisi arasinda pozitif yonli orta diizeyde anlamli bir iliski oldugu belirlenmistir. Polat
(2016) tarafindan yapilan ¢alismada yedinci ve sekizinci sinif 6grencilerinin grafiklere yonelik tutumlari ile daire
grafigine yonelik algilari arasinda anlamli iliski olmadigi belirtilmistir. Farkli zamanlarda farkli katilimcilara

uygulanan ayni dlceklerden farkli sonuglar elde edilmesi olagan karsilanabilir. Ozel okula devam eden ortaokul
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Ogrencilerinin merkezi sinava hazirlik siirecinde daha fazla grafik sorusuyla karsilastiklari gozlendigi igin tutum

ve algilarinin da farkh olmasi olasidir.
ONERILER

Yagsadigl ¢agin ¢ocuklardan bekledigi becerileri dngoérerek onlari bilgi, beceri ve tutum anlaminda donatmak
egitimin en temel gorevidir. Dolayisiyla 21. ylzyillda 06grencilerin yetkinlesmesi istenen okuryazarlik
becerilerinden biri olan grafik okuryazarli§inin egitim sistemlerinde farkh alanlardaki derslerde yer bulmasi,
amagh etkinliklerle gelistiriimeye calisiimasi gerekmektedir. Grafikleri etkin bir sekilde anlayip
yorumlayabilmenin 6grencilere sadece matematik dersinde degil diger derslerinde ve hayatin diger alanlarinda
dnlerine sunulan gorsel bilgileri etkin bir sekilde kullanmalarina yardimci olacagi unutulmamalidir (Ozgiin-Koca,
S. A, 2010). Grafik okuryazarhginin farkh boyutlariyla ele alindigi bilimsel arastirmalarin zenginlestirilerek

sonuglarinin uygulamaya yansimasi bu alanda istenen sonuglarin alinmasina katki saglayacaktir.

Bu c¢alismada 6grencilerin grafiklere yonelik duyugsal 6zelliklerden algi ve basari arasinda bir iliski olsa da
tutum, ozyeterlik agisindan gecerli degildir. Benzer sekilde Ring vd. (2019) de giidileyici 6zelliklerle basari
arasinda net bir iliskiden s6z edilemeyecegini belirtmislerdir. Bu sonuglardan hareketle grafiklere yonelik
duyussal ozelliklerle basari arasindaki iligkileri daha iyi agiklayabilecek kapsamli arastirmalara gereksinim
duyuldugu soylenebilir. Kontrol edilebilir degiskenlerle yeni arastirmalar yapildiginda daha farkli sonuglar
cikabilir. Grafik 6zyeterligi, tutum, algi arasindaki iliskilerden yola cikarak farkli dlgeklerin hazirlanmasi ile bu
konuyla ilgili daha detayli bilgi sahibi olunabilir. Bu degiskenlere ek olarak grafik sorularina yonelik algilanan
zorlugun da basariyi ne kadar agikladigi merak konusudur. Diger yeni okuryazarliklar gibi grafik okuryazarligiyla
ilgili ilkemizde yapilan gcalismalarin hentiiz olgunlasmadigi soylenebilir. Bu sebeple deneysel ¢alismalarla farkli
degiskenlerin grafik okuryazarligi Uzerinde etkilerinin ne oldugu ortaya konulabilir. Bunlara ek olarak
Ogrencilerin grafik sorularini nasil yaptiklari, sorularda grafige eslik eden metinden gikardiklari anlam ile

grafiklerdeki verileri nasil iliskilendirip sonuca ulastiklari da farkli calismalarla belirlenebilir.

Bu calismanin 6nemli sonuglarindan biri 6zel okuldan segilen katiimcilarla daha 6nceki ¢alismalarda —farkl
zamanlarda yapilmis olsa bile- devlet okulundan segilen katiimcilar arasinda énemli bir basari farki olmasidir.
Devlet ve 06zel okul 6rneklemlerinden elde edilecek es zamanli verilerle karsilastirmali ¢éziimlemelere

gereksinim duyuldugu séylenebilir.
Etik Metni

Arastirma igin gerekli izinler alinmistir (Bursa Uludag Universitesi Bilimsel Arastirma ve Yayin Etik Kurulu
25.03.2022 tarihli 2022-03 oturum sayili etik degerlendirme). Bu makalede dergi yazim kurallarina, yayin
ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina uyulmustur. Makale ile ilgili dogabilecek her

tarla ihlallerde sorumluluk yazarlara aittir.
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Yazarlarin Katki Orani Beyani: Bu calismada arastirmacilarin katki oranlar soyledir: 1. Yazar (%35), 2. Yazar

(%35) ve 3. Yazar (%30).
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