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The aim of this research is to examine the skills of secondary school students to draw and analysis charts using the bar 

chart, line chart and pie chart, known as the three basic chart types in social studies teaching. The research was applied 

in the experimental design in the single group post-test model, based on the application of the independent variable to 

a single group and the observation of its effect on the dependent variable. The secondary school was attended by a total 

of 35 students who were studying in the seventh grade. A teaching model was applied to the research group, which 

included activities prepared in accordance with achievements based on the skill to draw and interpret charts during 

the research period. The graph drawing and analysis skill checklist (GDAS-CL) scale developed by the researcher was 

used to collect data for the study. Descriptive statistical methods, t-test and variance analysis (ANOVA) were used in 

the analysis of the data obtained within the scope of the research. Data obtained from research in graph plotting and 

analysis of scores in all three chart types showed significant differences in the skill in graphing, graphing, and analysis 

skill points depending on the chart type of the bar chart showed significant differences in favor observed. Skill to draw 

and interpret charts according to their total skill scores, it was observed that the type of chart that students were most 

successful at drawing and interpreting was a bar chart, and the type of chart that they were most difficult to draw was 

a line chart. 
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Social Studies is a curriculum that combines the knowledge and methods it 

receives from the social and humanities in order to educate effective citizens who 

can make decisions based on knowledge and solve problems in almost every 

changing country and world conditions (Öztürk, 2012, p. 4). Courses with Social 

Studies content are currently taught at different grade levels in schools in various 

countries around the world. The Social Studies course, which is based on the first 

years of the Republic in Turkey and took this name with the 1968 curriculum, has 

undergone various changes in terms of the curriculum over the years. Recently NCSS 

(National Council for the social Studies) Social Studies developed by the basic 

principles of the constructivist approach on the basis of the new social studies 

curriculum that is based on were started in 2005, and finally, the principles of this 

curriculum in 2018 has been revised with the aim of breeding a creative and active 

individuals (Açıkalın, 2017, p. 1; MoNE, 2018). 

In the Social Studies course, where verbal content takes up a wide place, various 

teaching materials that contribute to learning are used in order to make learning 

permanent and to obtain targeted attainments. Which material is used for what 

purpose and how it is used depends on the content of the subject. However, due to 

the content that the social studies course has, it requires a large number of different 

visual materials within the teaching processes. Including, motivating, adding vitality 

to the teaching environment, contributing to catchy and addressing individual 

differences is notable for demonstrating the importance of visual materials for 

Social Studies (Yazıcı, 2006; Ulusoy & Gülüm, 2009). Among these materials, one of 

the most widely used are the chart, which are located under the broad perspective 

of visuals. 

Charts are the presentation of information or numerical data in shape (Arıkan, 

2003, p. 2; Wong & Gerber, 2008). Although there are specific types that apply to 

different branches of science, the best-known chart types are line chart, pie chart, 

and bar chart. There are many advantages that charts provide, which are very useful 

in presenting information and making sense of complex data. Being remarkable, 

relying on spatial intelligence instead of linguistic intelligence, allowing you to see 

data directly and instantly, making it easier to compare and identify trends, 

depicting the relationship between variables, animating the presentation, 

interpreting, modeling and transforming are some of these advantages that charts 

provide (Anscombe, 1973; Leivian, 1980; Korol, 1986; Duplass, 1996; Beattie & 

Jones, 2002; Kwon, 2002). 

In Social Studies teaching, different types of charts are used depending on the 

content of the learning area (economy, population, climate). However, the most 

commonly used chart types according to student level are pie charts, bar charts and 

line charts (Parker, 2001, p. 171). Charts are very important teaching materials in 

terms of being easy to understand in Social Studies teaching, including abstract 

concepts, allowing comparison between data and ensuring permanence in learning. 

It includes the skill to draw and interpret charts in skill teaching, which is defined as 
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the activities that students can do or perform in relation to the competencies 

(Namal, 2019/a, p. 529).  

Graph literacy, which is defined as the skill to read, interpret and draw basic types 

of charts and continues to exist throughout life, includes the skill to draw and 

interpret charts. In order for an individual to be graph literacy, it is necessary to 

have the skill to draw and interpret chart (Fry, 1981; Sofo, 1985; Davison, 2013, p. 

15). Chart and analysis in the Social Studies curriculum in Turkey in 2005, while in 

2018 the skill of sub place perception as a skill that students need to learn basic 

skills in social studies education program updated 27 as one of the skills identified 

as ‘table, chart and diagram drawing and interpreting’ as the skill of are included 

(MoNE, 2005; MoNE, 2018).  

The aim of main attainmented the skill to draw chart in Social Studies teaching is 

to clearly and clearly show complex and excessive amounts of presented data in a 

limited place and to contribute to permanent learning by helping to include abstract 

concepts. For this reason, the chart to be drawn must be appropriate to the student 

level and subject content. Chart drawing tools (millimeter paper, jib, angle meter, 

etc.) it is necessary to introduce and draw according to the stages of chart drawing 

(determining the most appropriate chart type for the data presented, determining 

the axes of the chart and scaling, placing points and completing the drawing). A good 

chart drawing is necessary if the shape of the chart being drawn is clear, has a title, 

has a scale in the appropriate place, and the source on which the data is based is 

clearly seen. (Savage & Armstrong, 1996, p. 350; Dilek, İşçi & Göktaş, 2010, p. 4; 

Namal, 2019/b, p. 88-89).  

Skill to interpret charts is the meaningful reading of information indicated by 

charts. As a basis for chart analysis, the method that is followed involves sorting 

from simple to complex. This ranking -in general-occurs as reading data in a chart 

(answering questions where the answer is clear), reading between data (combining 

and interpreting information in a chart), and reading over data (forecasting, 

inference). In Social Studies teaching, the basic requirement for students to fully 

acquire the skill to interpret chart is the need to adequately recognize the concept 

of ‘chart’ (Curcio, 1987; Mannhood, Biemer & Lowe, 1991; Wainer, 1992; Friel & 

Bright, 1996; MoNE, 2005). 

The importance of the skill to draw and interpret chart is better when considering 

both the fact that it is a lifelong skill field and the size of the field it occupies in 

teaching Social Studies. The main problems experienced by students related to the 

skill to draw and interpret chart in teaching Social Studies in Turkey are that they 

have difficulty understanding and analysing information. This difficulty is 

manifested in International Educational Research as well as in the country. It shows 

that students participating in international educational assessments from Turkey 

achieve very low scores in questions related to graph literacy, and that studies 

aimed at solving this problem need to be put forward. (Oruç & Akgün, 2010; Anıl, 
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Özkan & Demir, 2012; Martin, et al., 2012; Güler, 2013; Taş, et al., 2016; Namal, 

2019/b, p. 7). 

The aim of this research is to examine the skill of secondary school students to 

draw and interpret charts using the bar chart, line chart and pie chart, known as the 

three basic chart types in social studies teaching. The research aims to find answers 

to the following questions: 

1. Are the chart drawing skill scores of experimental group students different 

according to the chart type variable? 

2. Do the chart analysis skill scores of experimental group students differ 

according to the chart type variable? 

3. Do the skill scores of experimental group students to draw and analysis charts 

differ according to the chart type variable? 

4. Are the skill scores of experimental group students to draw chart and analysis 

differ according to the variables of drawing and analysis?  

Methodology 

Research Model 

The research was designed in the one group post-test experimental pattern 

model, based on the application of the independent variable to an one group and the 

observation of its effect on the dependent variable (Karasar, 2004, p. 96). The model 

of the research is shown in Table 1. 

Table 1  
One Group Post-Test Model 

  Group Process Post-test 

    D1    X     Ö1,2 

Working Group 

A total of 35 students who are studying at a state secondary school in Düzce 

province in the 2019-2020 academic year and who are selected by intact 

appointment constitute the working group of the research. Table 2 shows the data 

of the research working group. 

Table 2  
Working Group 

  Group Grade          n 

  Experimental    7         35 

Data Collection 

The chart drawing and analysis skills checklist (GDAS-CL) scale developed by 

Namal (2019) was used to collect data for the study. The GDAS-CL scale consists of 

a total of 16 items, taking expert opinions according to the level of students at the 

secondary school level, depending on the skill stages of drawing and analysis charts. 
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The first 10 items of the GDAS-CL scale aim to measure the skill to draw chart, and 

the last 6 items aim to measure the skill to analysis charts. 

The scope validity of the GDAS-CL scale was established using the Lawshe (1975) 

technique. According to expert opinions in Lawshe (1975) technique, scale 

substances are subject to a triple assessment as ‘necessary, useful/inadequate, 

unnecessary’. Substances that more than half of experts respond to ‘necessary’ are 

included in the form as final substances without being removed from the form, as 

they provide the required scope validity rate. It is expected to have minimum values 

of α= 0.05, tabulated by Veneziano & Hooper (1997), in order to test the statistical 

significance of the substances that provide the required scope validity rate and will 

be included in the final form. The table contains the minimum values of the scope 

validity rate according to the number of experts who express their opinion on the 

form. These values also constitute the scope validity criterion of the scale form. In 

order for the scope validity of the scale to be statistically significant, the scope 

validity index obtained is determined according to the averages of the scope validity 

rates. The scope validity index must be greater than the scope validity criterion. 

(Yurdugül, 2005). The scope validity criterion of the GDAS-CL scale was found to be 

0.62 at the significance level α= 0.05 and the scope validity index was 0.94. Since the 

scope validity index has a value greater than the scope validity criterion, the scope 

validity of the GDAS-CL scale is statistically significant. In the validity and reliability 

analyses of the GDAS-CL scale, the total variance of the scale was found to be 

72,507% and the cronbach alpha reliability coefficient was 0.963. 

Process 

The application process of the research was carried out in accordance with the 
learned program to cover four weeks of ten course hours and three achievements. 
In the activity-based teaching process, the method of showing and making was used. 
Each week is divided from three course hours into two hours and one hour of 
instruction. During the course hours for applications, the first course followed the 
polling of preliminary information about the chart type, the transfer of general 
information about the chart type, the drawing and analysis of the chart type. In the 
second course, activity applications related to the skill to draw and interpret chart 
were carried out. At the end of the applications, the activities were evaluated using 
the GDAS-CL scale and statistical evaluation was made. 

Data Analysis 

Descriptive statistical methods, t-test and variance analysis (ANOVA) were used 

in the analysis of the data obtained from the study. 

Findings 

Findings about the First Sub-Problem  

In the first sub-problem of the study, it was investigated whether the chart 
drawing skill scores of the experimental group students differed according to the 
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chart type variable. The data obtained were examined by analysis of variance 
(ANOVA). The findings of the first sub-problem of the study are shown in Table 3. 
Table 3 
Comparison of Chart Drawing Skill Scores by Chart Types 

Drawing Skill n  Ss Variance 
Sum of 
Squares 

Sd 
Squares 
Average 

F p 

Line Chart 35 13,60 1,31 Intergroups 115,886 2 57,943 24,388 0,000 

Pie Chart 35 14,97 1,64 Ingroups 242,343 102 2,376   

Bar Chart 35 16,17 1,65 Total 358,229 104    

When the results in Table 3 were evaluated, the type of chart in which the 

experimental group students were most successful in drawing skills was bar chart 

=16.17, and the bar chart was followed by pie chart =14.97 and line chart =13.60, 

respectively. It was also found that there were significant differences between 

drawing skill scores (F=24,388; p<0.05). A Tukey HSD multiple comparison test 

(post hoc) was performed to determine which types of charts have significant 

differences. The findings are shown in Table 4. 

Table 4 
Multiple Comparison (Post-Hoc) Findings on Comparing Chart Drawing Skill Scores by Chart 
Type 

(A) Chart Type (B) Chart Type Difference between averages (A-B) p 

Line Chart 
Pie Chart -1,37 0,001 

Bar Chart -2,57 0,000 

Pie Chart 
Line Chart 1,37 0,001 

Bar Chart -1,20 0,004 

Bar Chart 
Line Chart 2,57 0,000 

Pie Chart 1,20 0,004 

According to the findings in Table 4, skill scores between all chart types differ 

significantly from each other. Students in the experimental group are significantly 

more successful at drawing a bar chart than at drawing a pie chart and a line chart. 

They are also significantly more successful at drawing a pie chart than at drawing a 

line chart. Therefore, students are significantly more unsuccessful in drawing a line 

chart than in drawing both a pie and a bar chart. Figure 1 shows chart drawing skill 

scores. 
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Figure 1. Comparison of chart drawing skill scores by chart type 

Findings about the Second Sub-Problem  

In the second sub-problem of the study, it is investigated whether the skill of 
experimental group students to analysis charts differs according to the chart type 
variable. The data obtained on the second sub-problem were examined by analysis 
of variance (ANOVA). The findings are shown in Table 5. 

Table 5 
Comparison of Chart Drawing Skill Scores by Chart Types 

Analysis Skill n  Ss Variance 
Sum of 
Squares 

Sd 
Squares 
Average 

F p 

Line Chart 35 7,11 1,41 Intergroups 50,057 2 25,029 11,920 0,000 

Pie Chart 35 8,49 1,42 Ingroups 214,171 102 2,100   

Bar Chart 35 8,66 1,51 Total 264,229 104    

According to the results in Table 5, the experimental group was the most 

successful in interpreting the chart type of the students bar chart =8.66 and the bar 

chart was followed by pie chart =8.49 and line chart =7.11, respectively. It was also 

found that there were significant differences between chart analysis skill scores 

(F=11,920; p<0.05). A Tukey HSD multiple comparison test (post hoc) was 

performed to determine which types of charts have significant differences. The 

findings are shown in Table 6. 
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Table 6 
Multiple Comparison (Post Hoc) Findings on Comparing Chart Analysis Skill Scores by Chart 
Type 

(A) Chart Type (B) Chart Type Difference between averages (A-B) p 

Line Chart 
Pie Chart  -1,37 0,000 

Bar Chart -1,54 0,000 

Pie Chart 
Line Chart 1,37 0,000 

Bar Chart -0,17 0,874 

Bar Chart 
Line Chart 1,54 0,000 

Pie Chart 0,17 0,874 

According to the findings in Table 6, the chart analysis skill scores between the 

bar chart and the line chart and the pie chart and the line chart differ significantly 

from each other. Students of the experimental group have similar success levels in 

interpreting the bar chart and the pie chart. But they are significantly more 

unsuccessful in analysing a line chart than both a pie chart and a bar chart. Figure 2 

shows chart analysis skill scores. 

 

Figure 2. Comparison of chart analysis skill scores by chart type 

Findings about the Third Sub-Problem  

In the third sub-problem of the study, it is investigated whether the skill scores 
of experimental group students for drawing and interpreting charts differ according 
to the chart type variable. It was examined by variance analysis (ANOVA), which 
type of chart students were more successful in when their chart drawing and 
analysis skills were evaluated together, and whether their total skill scores differ 
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significantly from each other depending on the type of chart. The findings are shown 
in Table 7. 

Table 7 
Comparison of Chart Drawing Skill Scores by Chart Types 

Skill to draw and 
literacy (Total) 

n  Ss Variance 
Sum of 

Squares 
Sd 

Squares 
Average 

F p 

Line Chart 35 20,71 2,14 Intergroups 307,200 2 153,600 34,601 0,000 

Pie Chart 35 23,46 1,92 Ingroups 452,800 102 4,439   

Bar Chart 35 24,83 2,26 Total 760,000 104    

According to the results in Table 7, the most successful chart type was bar chart 
=24.83 according to the chart drawing and analysis score of the experimental group 
students, and the bar chart was followed by pie chart =23.46 and line chart =20.71, 
respectively. It was also found that there were significant differences between the 
total scores of chart drawing and analysis skills (F=34,601; p<0.05). A Tukey HSD 
multiple comparison test (post hoc) was performed to determine which types of 
charts have significant differences. The findings are shown in Table 8. 

Table 8 
Multiple Comparison (Post Hoc) Findings on Comparing Chart Drawing and Analysis Skill 
Scores by Chart Type 

(A) Chart Type (B) Chart Type Difference between averages (A-B) p 

Line Chart 
Pie Chart -2,74 0,000 

Bar Chart -4,11 0,000 

Pie Chart 
Line Chart 2,74 0,000 

Bar Chart -1,37 0,021 

Bar Chart 
Line Chart 4,11 0,000 

Pie Chart 1,37 0,021 

According to the findings in Table 8, the total skill scores among all chart types 

differ significantly from each other. Students of the experimental group are 

significantly more successful in drawing and analysing a bar chart in general total 

than in drawing and analysing a pie chart and a line chart. They are also significantly 

more successful in drawing and interpreting a pie chart than in drawing and 

analysing a line chart. Hence students; considering the total scores, they are 

significantly more unsuccessful in drawing and interpreting a line chart than in 

drawing and interpreting both a pie chart and a bar chart. Figure 3 shows the skill 

scores for drawing and analysing charts. 
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Figure 3. Comparison of chart drawing and analysis skill scores by chart type 

Findings about the Fourth Sub-Problem  

In the fourth sub-problem of the study, it is investigated whether the skill scores 
of the students of the experimental group differ according to the drawing and 
analysis variables. In order to enable comparison, the average scores of the students 
of the experimental group were calculated and the average scores of the students of 
the experimental group were calculated and The associated samples were examined 
with the t-test. The findings are shown in Table 9. 

Table 9 
Comparison of Chart Drawing and Analysis Skill Scores According To Drawing and Analysis 
Variables 

 n  Ss 
Difference 
between 
averages 

t Sd p 

Skill to draw 105 1,49 0,19 
0,14 5,116 104 0,000 

Skill to Analysis 105 1,35 0,27 

According to the results in Table 9, it was found that the average chart drawing 

skill score of experimental group students was =1.49 higher than the average chart 

analysis skill score of =1.35, and the difference of 0.14 points between skills was 

significant in favor of drawing skill (t=5,116; p<0.05). Experimental group students 

are significantly more successful in chart analysis than in chart drawing. Figure 4 

shows the average scores for drawing and analysing skills. 
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Figure 4. Comparison of chart drawing and analysis skill scores according to drawing 
and analysis variables 

Descriptive Findings Related to Measurement Results 

A total of 35 students were included in this study, which was conducted to 
examine the skills of secondary school students to draw and analysis line charts, pie 
charts, and bar charts. Table 10 shows descriptive findings about the skill to draw 
charts, the skill to analysis, and the overall skill total scores. 

Table 10 
Descriptive findings about skill to draw, skill to analysis, and general skill scores in all chart 
types 

Skill n Min. Max.  Ss %* 

Draw a line chart 35 11,00 16,00 13,60 1,31 68,0 

Line chart analysis 35 4,00 10,00 7,11 1,41 59,3 

Drawing and analysing a line chart 35 16,00 26,00 20,71 2,14 64,7 

Draw a pie chart 35 12,00 18,00 14,97 1,64 74,9 

Pie chart analysis 35 6,00 11,00 8,49 1,42 70,8 

Drawing and analysing a pie chart 35 19,00 27,00 23,46 1,92 73,3 

Draw a bar chart 35 13,00 20,00 16,17 1,65 80,9 

Bar chart analysis 35 5,00 11,00 8,66 1,51 72,2 

Drawing and analysing a bar chart 35 19,00 29,00 24,83 2,26 77,6 

* It is rated the lowest and highest score that can be received. 

According to the results in Table 10, the skill to draw a line chart was found to be 

the total average score =13.60; the skill to analysis a line chart was the total average 

score =7.11; the skill to draw and analysis a line chart (general) was found to be the 
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total average score =20.71. Skill to draw a pie chart total average score =14.97; skill 

to analysis a pie chart total average score = 8.49, and skill to draw and analysis a pie 

chart (General) total average score =23.46. Finally, skill to draw a bar chart total 

average score =16.17; skill to analysis a bar chart the total average score =8.66 and 

the skill to draw and analysis a bar chart was found to be a total average score 

=24.83. As a result of the ratio of these scores to the lowest and highest scores that 

can be obtained from the tests, the skill with which students were most successful 

was the skill to draw a bar chart with 80.9%. This was followed by drawing and in 

analysing a bar chart (77.6%); drawing a pie chart (74.9%), drawing and analysing 

a pie chart (73.3%), analysing a bar chart (72.2%), analysing a pie chart (70.8%), 

drawing a line chart (68%), drawing and analysing a line chart (64.7%), and 

analysing a line chart (59.3%), respectively. From these results, it seems that the 

type of chart in which students are more difficult to draw and analysis than others 

is a line chart. 

Result and Discussion 

In this study, it was aimed to examine the skill of secondary school students to 

draw and analysis charts using the bar chart, pie chart and line chart, known as the 

three basic chart types in Social Studies teaching. Accordingly, a research process 

was carried out in the one-group post-test model, which included activities based 

on the skill to draw and analysis charts. In the study, whether the drawing and 

analysis skill scores of experimental group students differ according to the drawing 

variable, the analysis variable, and the chart type variable; answers were searched 

for whether chart drawing skill scores and chart analysis skill scores differed 

according to the chart type variable. 

In the results obtained from the study, the effect of the drawing variable, analysis 

variable and chart type variable on the skill scores to draw and interpret charts was 

significant. According to the results obtained from the sub-problems of the study, it 

seems that the type of chart in which students of the experimental group are most 

successful in drawing and analysing charts is a bar chart. A pie chart that has very 

close values to a bar chart is another type of chart that students succeed in drawing 

and analysing. In the studies conducted by Schield (2006), Beler (2009), Akgün 

(2010) and Namal (2019), students’ skill to draw and analysis the bar chart and pie 

chart is high and close to the results of the research in this aspect. 

 The findings from the research results, the study skills students in the 

experimental group is more successful than the skill to analysis chart data chart, and 

a type of the most difficult to analysis chart is a line chart. Similar to the research 

results, Wainer (1980), Kwon (2002), Yayla & Özsevgeç (2014) and Namal (2019)’s 

research as their weakest students the skill to analysis and draw the chart type to a 

line chart. 

 



Namal, R. (2021). Examination of the skills of secondary school students to draw and analysis graphs.. 
 

313 

 

Suggestions 

Depending on the data obtained from the research results, the following 
recommendations are made: 

 It is recommended to develop educational applications and measurement 
tools to improve the skill to draw and analysis line charts. 

 Research is recommended to improve the skill to analysis charts. 

 It is recommended that the GDAS-CL scale be used in research and teaching 
applications related to the study and development of the skill to draw and 
analysis charts. 

 It is recommended to develop research and teaching practices aimed at 
improving the skill to draw and analysis charts.  
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Appendix 

Chart Drawing and Analysis Skill Checklist (GDAS-CL) Scale 

  Yes 
(2) 

Maybe 
(1) 

No 
(0) 

1 It uses suitable material for chart drawing.    
2 Recognizes the components of the chart (axis, circle).    
3 Determine the type of chart to be drawn using the 

presented data. 
   

4 It follows the correct stages depending on the type of 
chart in the chart drawing. 

   

5 It can write data to the corresponding sections 
(horizontal and vertical axes, slices) in the chart. 

   

6 It can write units or values of data in the correct place.    
7 It can make applicable measurements to write the 

data correctly. 
   

8 It can draw according to the appropriate rank width 
and proportions. 

   

9 Draw the desired chart using the data.    
10 It can draw a chart in another appropriate chart type.    
11 It can write a title according to the content of the chart.    
12 Explain numerical data related to the chart with 

simple expressions. 
   

13 It can be inferred from the data in the chart.    
14 It can make predictions based on the data in the chart.    
15 Explain the relationship between designs by analysing 

the chart. 
   

16 It can make quantitative/proportional comparison 
between the same or different types of charts. 

   

 


