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Abstract

The aim of this study is to determine the scope validity of the graph drawing interpretation skill checklist that can
be used in social studies teaching. The literature review was made while the draft skill checklist was prepared at
first. There have generally been some graph drawing and interpretation skill checklist studies at secondary and
higher education levels. However, a graph drawing and interpretation skill checklist prepared for the social studies
course at the primary education level has not been found. In the next step, items of the graph drawing and
interpretation skill checklist were prepared. It has been benefitted from the literature on the graph drawing and
interpretation for this. Attention has been paid to the preparation of items that assess the graph drawing and
interpretation skill at the elementary education level. The scope validity of the items was analyzed employing the
technique developed by Lawshe (1975) based on assessments of 10 specialists in their field. Analysis results show
that the scope validity ration of the skill checklist was sufficient, thereby being workable in assessing the graph
drawing and interpretation skill in social studies teaching.
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1. Introduction

Figures that help us to understand and describe are called graphs. Graphs are the presentation of information or
statistical data in the form of the figure. In addition to having different meanings in different disciplines, the
concepts such as diagram, shape, histogram, polygon, curve, pictures, sketch and plan are used in the same sense as
graphs. In other words, they are interchangeable concepts. Each of these concepts conveys different meanings for
different branches of science. Graphs, charts, and maps are generally used instead of graphs in English sources
(Arikan, 2003).

The graphs make data editing, interpretation and presentation easy (Beichner, 1994; McKenzie & Padilla, 1984).
They are generally used to show mathematical functions, to present data collecting from social and life sciences
and to indicate the scientific theories in printed media and textbooks related to in-class and out-of-class activities.
In addition to these, they play an important role in visual learning (Shah & Hoeftner, 2002). The graphs that are in
particular useful for simplifying a large amount of information or illustrating the state of two or more
interconnected and related things have a practical use as they do not include too much detail. The graphs and their
use are also effective in our daily life as they help to solve the real problems and to present by visualizing the
interrelationships between objects (Huang & Eades, 2005).

Scientific, economic and demograph and other forms of information have today been shown quantitatively by
using graphs mostly. For this reason, the graphs are important tools that enable us to understand the phenomenon in
quantitative terms. Furthermore, the graphs serve as analytical tools for presenting the real observations and
detecting the pattern and connection. Graph-based knowledge representation is a powerful way to reduce the
emergent complexity and to concretize relationships between data (Tairab & Al Nagbi, 2004).

Many types of graphs are defined depending on their use in different fields (Moline, 1995; Gillespie, 1993; Tufte,
1983; Arikan, 2003). However, the most known and commonly used types of graphs are pie, column and line
charts (Parker, 2001 cited in Yazici, 2006).

Social studies class is a course that involves intense visual-based learning by its content and nature. The use of
visual materials in social studies teaching eliminates the monotony of the learning environment and provides
permanent learning (Yazici, 2006; Ulusoy & Giiliim, 2009). Many different kinds of visual materials (Oztiirk &
Dilek, 2007) can be used in a social studies course. One of these visual materials is graphs.
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Different types of graphs can be used in many domains of learning and in different subjects. All kinds of graphs
can be used depending on the content of subjects in teaching the social studies class (Yanpar-Yelken, 2015). One of
the most noteworthy cases as to graphs’ place in the social studies class is the graph types specific to social studies
such as population pyramids, climate diagrams. All kinds of graphs can be used for teaching the social studies
course depending on the content of the subjects. The graphs use is a skill area. Graphs uses as graph drawing and
interpretation in teaching social studies.

Teaching skills is not like teaching information and is different from it. In the skill teaching, the basic information
about the skill is firstly given, the purpose of the skill is explained and then the techniques related to the skill are
taught through making different applications. Students need to develop a skill by applying this information so that
they understand and envisage the information presented. Finally, students should be guided and supported to use
the skills they have learned in different situations (Giines, 2012).

Teaching skill continues to exist as a phenomenon that increases its importance day by day in today’s world as a
process that is aimed to continue throughout life. As an inevitable result of this situation, teaching skill will hold
more place in the curricula of countries itself.

Teaching skill is the activities that the individual is foreseen able to do or has done depending on the competencies
he/she has. Social studies class by its nature is a course in which skills have an important place. Great emphasis
was placed on the skills in both the 2005 program and the 2018 program. Skill in drawing and interpreting graphs
is included also in both programs (directly and indirectly). The goal of the fundamental philosophy of the social
studies curriculum (2018) is to raise individuals who are capable of thinking innovatively and solving problems,
know the ways to reach accurate information and can think analytically. The use of graphs in social studies
teaching also contributes to the realization of these goals involved in the fundamental philosophy of the social
studies curriculum. Because the skills related to the graph improve the skill in analyzing and interpreting, and
provide the learners with the opportunity to gain various perspectives. In this context, the skill at drawing and
interpreting graphs in the social studies teaching contributes to the fundamental philosophy of the social studies
curriculum.

This study aims to determine the scope validity of the graph drawing and interpreting skill checklist which is
created to measure the ability to draw and interpret the graph which can be used in social studies teaching.

2. Method
2.1 Study Group

This research is a scale development study. The study group of the research consisted of 10 experts who have
similar studies with subject determining according to Lawshe technique, have enough knowledge and equipment
and can take the time to evaluate.

2.2 Writing of Graph Drawing and Interpretation Skill Checklist Items

In order to write the items that will be included in the graph drawing and interpretation skill checklist, the literature
and social studies curriculum related to graph drawing and interpretation are examined first of all. Graph drawing
and interpretation skill checklist consisting of a total of 16 items, of which the first 10 are about the graph drawing
and the last 6 about the graph interpretation, was prepared. The item writing was completed with the opinions of
the experts with similar studies.

2.3 Data Collection

The form prepared according to Lawshe technique has been submitted to the experts in order to evaluate the graph
drawing and interpretation skill checklist developed to measure the graph drawing and interpretation skill in social
studies teaching.

2.4 Data Analysis

The assessment forms gathered from the experts were combined and the Lawshe technique was applied to
determine the scope validity. The Lawshe technique is used in the scale development studies based on the
theoretical process in cases where there is no trial practice. It consists of six stages: These stages are:

*  Establishment of a group of field experts
*  Preparation of candidate scale forms
*  Assessment of expert opinions

*  Calculation of the scope validity ratios for items
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*  Determination of scope validity indices related to the scale.
*  Establishment of final form according to scope validity ratios and scope validity indices (Yurdugiil, 2005).
Stage I: The group of field experts should consist of at least 5, maximum of 40 experts.

Stage II: The items in the form prepared for the experts are graded as tripartite according to the criteria of “item

LEINT34

necessary”, “item useful but insufficient” and “item unnecessary”.
Stage I1I: The aggregate expert opinions are collected in a single form to be graded.
Stage IV: How many experts have approved the options of each item is determined in total.

Scope validity ratio, which is expressed as the ratio of the total number of experts who have responded positively
(required) for each item to the total number of experts minus 1, has been calculated.

KGO=2% 1
N/2

NG: Number of experts who say the item “necessary”
N: Total number of experts participating in the research

If half of the experts gave the answer “necessary”, KGO = 0; if more than half of the experts gave the answer
“necessary”, KGO>0; if less than half of the experts gave the answer “necessary”, KGO<0.

Stage V: The scope validity index (KGI) was calculated using the mean of KGO of the remaining items after
excluding the items whose KGO obtained for each item were statistically insignificant. KGI should be greater than
KGO (scope validity criterion) so that the scale can be valid.

The scope validity criterion, which is obtained according to the principles of the standard normal distribution, is
useful for evaluating if whether the item is statistically significant.

Stage VI: If the scope validity related to the entire scale is sufficient, the final form is created (Yurdugiil, 2005).
3. Findings
3.1 Scope Validity Ratios

Table 1 shows the scope validity ratios of the items included in the graph drawing and interpretation skill checklist.

Table 1. The scope validity ratios of the graph drawing and interpretation skill checklist (KGO)

Item Necessary Useful/Insufficient Unnecessary KGO

1 10 0 0 1
2 10 0 0 1
3 10 0 0 1
4 10 0 0 1
5 10 0 0 1
6 10 0 0 1
7 10 0 0 1
8 9 1 1 0.80
9 9 1 1 0.80
10 8 2 0 0.60
11 10 0 0 1
12 9 1 1 0.80
13 10 0 0 1
14 10 0 0 1
15 10 0 0 1
16 10 0 0 1

The scope validity ratios in Table 1 show that more than half of the experts gave the answer “necessary” to each
item. If the KGO values are negative or zero, they are excluded. However, since each item in Table 1 is KGO>0,
the items have a high scope validity ratio and there is no item to be excluded from the form.
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3.2 Scope Validity Criterion

The scope validity criterion, which is obtained according to the principles of the standard normal distribution, is
useful for assessing if whether the item is statistically significant. A minimum value of KGO of the study group
consisting of 10 experts at the significance level of a = 0.05 is considered as 0.62 (Veneziano & Hooper, 1997,
quoted by Yurdugiil, 2005). The minimum values that should be according to some expert numbers are presented
in Figure 1.

Number of experts | Minimum value Number of experts | Minimum value
5 0.99 13 0.54
6 0.99 14 0.51
7 0.99 15 0.49
8 0.78 20 0.42
9 0.75 25 0.37
10 0.62 30 0.33
11 0.59 35 0.31
12 0.56 40+ 0.29

Figure 1. Minimum values of KGO according to number of experts (0=0.05)

As the study group consisted of 10 experts, the scope validity criterion should be a minimum of 0.62 according to
the values shown in Figure 1.

3.3 Scope Validity Index

According to the scope validity ratios, there exists no item that is statistically insignificant among the items
involved in the form. The mean of KGO of 16 items was 15/16 = 0.94. The minimum significance level of scope
validity criterion for a study group consisting of 10 experts was found to be 0.62. Accordingly, as the scope validity
criterion was 0.62 and the scope validity index was 0.94 (KGI>KGO), the scope validity of the assessment
instrument created has been statistically significant. The values relating to the entire assessment instrument are
shown in Table 2.

Table 2. Values relating to the entire assessment instrument

Item Necessary Useful/Insufficient Unnecessary KGO

1 10 0 0 1
2 10 0 0 1
3 10 0 0 1
4 10 0 0 1
5 10 0 0 1
6 10 0 0 1
7 10 0 0 1
8 9 1 1 0.80
9 9 1 1 0.80
10 8 2 0 0.60
11 10 0 0 1
12 9 1 1 0.80
13 10 0 0 1
14 10 0 0 1
15 10 0 0 1
16 10 0 0 1

Number of experts: 10
Scope validity criterion: 0.62
Scope validity index: 0.94
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4. Results and Discussions

The scope validity of the graph drawing and interpretation skill checklist, which is designed to evaluate the skill in
drawing and interpreting the graph in social studies teaching, is examined in this study. As the graph drawing and
interpretation skill checklist aims to assess at the level of primary education, the items are prepared according to
the skill levels of primary education students. The first 10 items of the scale are related to drawing, while the last 6
items are related to interpretation. The findings obtained from expert opinions in the study show that the scope
validity level of the graph drawing and -interpretation skill checklist was rather high as 0.94. In this context, it can
be asserted that the graph drawing and interpretation skill checklist is at the usable level.

Similar previous studies on the subject often involve those that are specific to a single chart type, and the majority
of these are out of the field of social studies McKenzie and Padilla (1986), Tasar, Ingeg, and Unlii (2002), Tan and
Temiz (2009), Oru¢ and Akgiin (2010), Kaynar and Halat (2012), Yabanli, Yildirim, and Giinaydin (2013),
Memnun (2013) and Erbilgin, Arikan, and Yabanli (2015), Ablak, (2017). Therefore, this study aims to fill the gap
that had not been addressed in previous studies.

It is expected that since the assessment instrument developed within the scope of the study does not already exist in
the literature, its compatibility with the curriculum would fill a great gap in the field. It has been considered that the
graph drawing and interpretation skill checklist can be employed in both the social studies teaching and different
fields, and will also be helpful for researchers and teachers working on the subject. Considering that our students
involved in the internationally recognized evaluation programs such as PISA and TIMSS get low grades in the
questions on graphs use, the number of studies to be carried out on the subject should be absolutely increased
(MEB, 2013; MEB, 2016).

The relevant literature suggests that teachers and prospective teachers had insufficient comprehension and
application skills related to graphs (Ball & Mc Diarmid, 1990; Artega & Batanero, 2011; Bayazit, 2011; Giirgil,
2018). Therefore, the skill in drawing and interpreting graphs should be gained in the previous teaching stages
without being left to the higher education stage.
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Appendix A
Graph Drawing and Interpretation Skill Checklist and Expert Assessment Form
Dear Expert,

The assessment instrument submitted to your evaluation below aims to assess the graph drawing and interpretation
skill. We request you to evaluate each item according to its purpose. If the item is suitable for assessing the
specified feature clearly, it is “necessary”, the item is within the scope of subject but if needed to be corrected, it is
“useful/insufficient” (please indicate why it is insufficient, or the part required to be corrected) and if the item does
not represent the specified feature, please mark the options “unnecessary”. If any, please include the items you
would like to add.

No. Skills Necessary Useful/sufficient Unnecessary
1 Uses material suitable for graph drawing
2 Recognizes the components of the graph (axis, circle)

May determine the type of graphs to be drawn using the data presented

Follows the correct stages in graph-drawing depending on the type of

4
graph.

5 May write the data to the relevant sections in the graph (horizontal and
vertical axis, slice)

6 May write the units or values of the data to the proper place

7 May carry out appropriate measurements to write data correctly.

8 May make a drawing according to the appropriate gap width and ratios

9 May draw the desired graph based on the data

10 May draw a graph in another suitable graph type (May transform a graph
into another suitable graph type)

11 May write a graph title according to its content

12 May explain numerical data of graph with simple expressions

13 May draw inferences from the data in the graphs

14 May make a prediction from the data in the graphs

May explain the relationship-pattern between variables by interpreting the
graph

May make quantitative/proportional comparisons between the same or

different types of graphs

82



ies.ccsenet.org International Education Studies Vol. 13, No. 1; 2020

Appendix B
Graph Drawing and Interpretation Skill Checklist
No | skills Yes | Partially | No
o o o
1 Uses material suitable for graph drawing
2 Recognize the components of the graph (axis, circle)
3 May determine the type of graphs to be drawn using the data presented
4 Follows the correct stages in graph-drawing depending on the type of graph.
5 May write the data to the relevant sections in the graph (horizontal and vertical axis, slice)
6 May write the units or values of the data to the proper place
7 May carry out appropriate measurements to write data correctly
8 May make a drawing according to the appropriate gap width and ratios
9 May draw the desired graph based on the data
10 | May draw a graph in another suitable graph type (May transform a graph into another suitable graph type)
11 | May write a graph title according to its content
12 | May explain numerical data of graph with simple expressions
13 | May draw inferences from the data in the graphs
14 | May make a prediction from the data in the graphs
15 | May explain the relationship-pattern between variables by interpreting the graph
16 | May make quantitative/proportional comparisons between the same or different types of graphs
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