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ABSTRACT

In this study, the stages of creating a dynamic map in Microsoft Excel with the rapid
prototyping instructional design model developed by Tripp and Bichelmeyer are
explained to support and improve students’ global awareness in social studies lessons
in Turkey. The dynamic map was created in four general stages in the study, in which
the waterfall design model was adopted. First, the needs and content analysis of the
study were conducted for this aim. In the second stage, an algorithm was created in
line with the determinations of the first stage, and, within this framework, the
prototype of the dynamic map was designed in Microsoft Excel. In the third stage, the
working status of the dynamic map was checked, the design process was completed,
and the distortions on the coordinate system were eliminated. In the last stage, the
dynamic map was evaluated by three experts, and the final prototype was created
based on their feedback. The study was conducted using action research, the
reflections of the acquisitions in the dynamic map are evaluated descriptively, and the
opinions about the dynamic map are evaluated with content analysis. According to the
obtained results, the dynamic map can reflect the acquisitions, concretize the content,
and increase students’ map literacy levels, but it also requires teacher support. In
addition, the map also supports the competencies in teaching programs with
mathematics and learning skills. Suggestions based on these results are also provided
for educators and researchers.

Keywords: rapid prototyping instructional design model, dynamic maps, digital
instructional materials, global connections.

* This study was presented as asummary of “"A dynamic map design for global awareness in
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INTRODUCTION

Focusing on the interactions of people with the society and their
environments, social studies courses aim to produce individuals who can
perceive universal values by assimilating local and national values, raising
effective citizens (Kabapinar, 2014, p. 3). In this context, social studies
courses have special tasks ranging from local to universal values. Global
awareness is considered a special behavioural skill that individuals should
acquire due to globalization. However, this concept, which is perceived as a
level of consciousness, needs to be included in education and training
programs (Burnouf, 2004). This is because the major problems arising in
the globalization process make people directly or indirectly dependent on
each other, thus transforming the created global awareness into sensitivity
(Gibson, Rimmington & Landwehr-Brown, 2008). This awareness (Karasar,
2019, pp. 8-9), which is described as new perceptions, and is constantly
becoming more robust, is one of the sub-dimensions of the term global
literacy (Cakmak & Bulut, 2019).

The relationship between the concept of global awareness and
education is dealt with in five dimensions. For learners to have global
awareness, they must have a conscious perspective, a certain level of
knowledge about the world, perceptions towards cultures, an understanding
of global dynamics, and sensitivity to understand people’s preferences
(Hanvey, 1975, pp. 1-28, 1982). However, the literature emphasizes that
the concept of global awareness is an important component of globalization.
Therefore, it is necessary to reconsider and make sense of new skills,
values, thoughts, sensitivities, and awareness in the neighbourhood of a
country where globalization is focused. It is possible to minimize
globalization’s negative effects (Bayar, 2008; Karip, 2005), which are
considered inevitable, by creating new awareness in this way. Therefore,
the concept of global awareness is reinterpreted from a different
perspective, in line with national interests. It is characterized as the
perception of the effects of globalization and being conscious of them. To
put this thought into action, in this study are explained the design and
development processes of a simple dynamic map, to support and improve
students’ global awareness in social studies courses.

Purpose of the research

This study explains the process of creating a dynamic map in Microsoft
Excel to support and improve students’ global awareness in social studies
lessons. For this purpose, a rapid prototyping instructional design model
was used. Social studies education experts evaluated the dynamic map
using a qualitative approach. In this framework, the reflection levels of each
acquisition on the dynamic map and experts’ opinions about the dynamic
map were determined.
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Relevance of this research

In this study, global awareness is defined, and the stages of creating a
dynamic map are explained accordingly. Thus, social studies teachers
provided information support to create simple dynamic maps and help
students perceive the concept of global awareness. The study is important
in terms of aiding to increase social studies teachers’ digital literacy skills.
The relevant subjects are generally comprehended through maps (Bednarz,
Acheson & Bednarz, 2006; Darakgl, 2014). Maps are the most used
materials in social studies and geography lessons and the use technology-
based maps in the social science lessons increases the students’ motivation
to study the lesson (Celikkaya, 2013; Meydan & Oner, 2014; Tasli, Celik &
Tasl, 2006; Ulusoy & GuUlim, 2009; Yazici, 2006). Occasionally, in
textbooks, there are figures instead of maps (Oruc¢ & Liman, 2012), but the
use of maps in textbooks is constantly increasing (Bekdemir & Polat, 2016),
and developing mapping skills in social sciences are limited in the literature
(Dulama, 2014; Dulama & Ilovan, 2016; Dulamg, Ilovan & Nitoaia, 2016).
However, it is understood that the socio-economic level of the map users
affects the use of maps (Duman, 2011). In particular, the literature shows
that social studies teachers’ mapping skills are higherthan those of history
and geography teachers working in the state schoolsin Turkey (S6nmez &
Aksoy, 2012).

There is limited research focus on the development of a dynamic map
in education and this study is original and important in terms of creating a
dynamic map that reflects the concept of global awareness, where the
meanings of complex consciousness levels are loaded, and a curriculum in
which understanding of the acquisitions in the program is attempted.

METHOD
Research model

In the study, action research was conducted to identify the problems that
may arise during the dynamic map application phase and produce solutions.
Action research is a process-oriented design focusing on problems and
processes in teaching (Yildinm & Simsek, p. 84). In this framework, the
opinions of social studies teaching experts participating in the study on the
acquisitions in the social studies program in Turkey reflected on the map
and the dynamic map were determined through standardized open-ended
interviews.

Study group

Since the study aimed to introduce a new application and innovation,
experts in this field were included in the evaluation process. In this context,
the study was conducted with three social studies teaching experts chosen
via typical case sampling. The participants work as teachers in different
public schools in Turkey (Table 1).
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Table 1. Participants

Nickname Gender Level of Education
Teacher_1 Female Master’s degree
Teacher_2 Female Master’s degree
Teacher_3 Male Doctoral degree

Data collection tools

In this study, a semi-structured interview form, including two questions,
was used to obtain social studies teaching experts’ general views on the
acquisitions reflected by the dynamic map itself. This form was developed
with the relevant literature (MoNE, 2018) and expert opinions. The online
form was shared with the study group via e-mail.

Data analysis

The perspectives of social studies teaching experts about the dynamic map
were examined descriptively, and their views on the dynamic map were
analysed with content analysis. While descriptive analysis was adopted to
analyse the reflected acquisitionsin this study as themes, content analysis
was used to identify themesin the expert opinions (Patton, 2018, p. 453).To
determine the reliability of the analyses, the Miles and Huberman (1994)
reliability formula was used to determine the significance and compatibility of
the datasets. The results show that descriptive analysis is 97 % reliable and
content analysisis 91% reliable. If the intercoderagreementvalue is above
90%, the analysis results are reliable (Miles & Huberman, 1994, p. 64).

Research process

The study was conductedin 2020. First, the instructional design process for
the dynamic map was started, and the dynamic map was created.
Dependingon the instructional design, the social studies education experts
ended the process with testing and evaluation.

Material

The research was conducted with the rapid prototyping instructional design
model, developed by Tripp and Bichelmeyer (1990) to realize the
instructional design of short courses instead of an entire curriculum.
Therefore, it is understood that the model is used in the development of
small applications. The first instructional design stage begins with needs
and content analysis. It continues by determining the expected outcomes of
the social studies curriculum. In the second stage, the design and
development process of the prototype for instructional designis explained.
In the third stage, the target audience conducts the pilot use of the product
created in the previous stage. In the last stage, the implementation and
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control of the instructional design process are completed (Ocak, 2011, pp.
82-84). The classical designh (waterfall) model has been adopted in the
study.

The stages of developing a dynamic map material according to the
rapid prototyping model are outlined below.

Needs and content analysis

At this stage, first, a needs analysis was conducted, and the problems social
studies teachers experienced when creating a digital map were discussed.
Based on the determinations, the use of parameters of computer
programming or application programming interfaces was first planned.
However, in terms of accessibility and simplicity, the Microsoft Excel
program was preferred to facilitate the work of social studies teachers as
they did not have to engagein coding.

Content analysis was conducted in line with the results of the needs
analysis. In this context, it was decided that the dynamic map would include
global problems and reflect this in social studies lessons. In contrast, the
content is thought to reflect the global connections learning field and the
acquisitions in the curriculum listed below. In this framework, the learning
area was examined, and the content was reflected in the way that the
concept of global awareness is handled. In addition, it has been determined
that the acquisitions can be transferred to the dynamic map to cover all
learning areas. These acquisitions are the following (MoNE, 2018):

eSixth Grade - Outcome.6.7.3. The student analyses Turkey’s
international roles based on its political, military, economic and cultural
characteristics.

e Seventh Grade - Outcome.7.7.1. The student gives examples of
international organizations of which Turkey is a member.

eSeventh Grade - Outcome.7.7.2. The student recognizes the
economic regions and organizations with which Turkey is associated.

e Seventh Grade - Outcome.7.7.4. The student develops ideas for
solving global problems with classmates.

The data obtained from the content analysis are reflected in the
dynamic map to include global problems; the concepts of natural disasters,
famine, terror, war and migration are sample sub-data (MoNE, 2018). In
addition, the world is divided into five regions: North America, South
America, Europe, Africa, and Asia.

Prototype development (design)

An algorithm was created to design the prototype to be developed in the
study with the data obtained from the needs and analysis stages. Thus, the
development process of the prototype in Microsoft Excel was conducted
through this algorithm. The graphic interface design of the map was then
made (Figure 1).
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Fig. 1. Dynamic map graphicinterface design

To create a dynamic map, some cells were combined, and the text and data
to be added were displayed. The use of large fonts in the fields expressed
as heading and function binding required the merging of columns and cells.
Therefore, the map title text field, the dynamic map function connector
field, which enables the map type selection, is left blank. After the
visualization process, only the parameters were written in the area defined
on the global problems and region data graphical interface. No formula was

written (Figure 2).
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Bubble charts were used to create the dynamic map and determine the
coordinates. The selection of this chart type involved showing the
relationship between value sets in three dimensions. The bubble chart was
placed in the dynamic map functionarea in the interface design. The bubble
chart with a white background was selected and the format graphics area
menu switched to the menu on the right. The picture or texture fill was
selected from the options here, and, after selecting the image source, the
add button was clicked. On the screen that opened, the desired world image
(MTBlack, 2016) was selected from the file or online pictures, and thus the
background picture of the bubble chart was determined. In fact, the goal
here was to create the x and y coordinate plane and choose a world graph
as the ground image for it. Therefore, selecting a bubble chart resulted in
Microsoft Excel, actually creating an X, y coordinate system. However, these
coordinate values were defined manually.

For this purpose, the five main regions specified in the previous stage
were written as text in the “coordinates | mathematical operations” field in
the intermediate chart percentage. The parametric values in the x and y
planes were then defined as numbers, and no formulas were written. To
transform the values assigned by the user into the coordinate parameters of
the bubble chart, it was necessary to first right click on the bubble chart and
then select data from the drop-down menu. A new indicator input was
created from this screen and provided to define the x, y values in the
coordinate system with manually entered x, y values (Figure 3).
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Fig. 3. Assighing X, y values to a bubble chart

For the creation of map types, Microsoft Excel’s data validation feature was
used. After selecting a cell in the dynamic map function connector area,
where the map type was displayed, “the data> data validation> data
validation” selection was made. The window that appeared was selected as
the allowed list, and the source “subtitles of global problems” was chosen
(Figure 4).

11
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Fig. 4. Data validation

After the map type was selected, the multitool formula for classifying the
data according to the regions was written. This formula enables the
determination of map types and makes the map dynamic. The multiverse
formula is a function of algebra and trigonometry, and it collects arguments
with varying criteria (Microsoft Support, n.d.). The multivariate formula
consists of syntax of multiverse (range_total; criteria_rangel; criterial;
[criteria_range2; criteria2]; ...).

erange_total: the addresses of the cells showing the size data of the
five regions (area within the region data, blue selection),

ecriteria_rangel: the cell addresses of sub-data themes of global
issues (area within region data, red selection),

ecriterionl: the cell address of the list of map types created by data
validation (dynamic map function connector area, purple selection),

ecriteria_range2: the addresses of the cells belonging to the five
zone rows (area within the zone data, green selection),

ecriterion2: the addresses of cells belonging to the five regions
(coordinates | mathematical operations area, fuchsia selection).

Values are defined for the above parameters. This formula should be
written for the first cell in the “coordinates | mathematical operations” field
and then transferred to others (Figure 5).

12
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Fig. 5. Classification of data for regions

For the dynamic map to determine the peak value by associating global
events with regions, it is necessary to write a logical test formula. The aim
is to express the highest value in a range in a given cell. This formula is
written and explained as follows:

o =if(logical_test,if value_true,if_value_false)

e =if(region_expression_size_value_cell=MAK(region_expression_size_
first_value_cell:region_expression_size_second_value_cell);region_expres
sion_size_value_cell;")

afterif;

elogical_test: the cell where the multitool operation is performed
according to the region to be associated,

oif value_true:firstlogical test cell address,

eif _value_false:thelast logical test cell address.

To insert the formula, the place nextto the value column for the five
regionsin the “coordinates | mathematical operations field” was evaluated.
The peak values became dynamic when the map type was selected afterthe
logical test formula was written (Figure 6).

13
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Fig. 6. Finding the peak value with logical classification

After the formulas and parameter values were defined, the dynamic map
functioned correctly. In this context, it was possible to make some visual
improvements. For example, the coordinate values around the map and the
chart naming tables could be deleted. Again, in the study, cells were
coloured to ensure the distinctiveness of the data, and areas were
separated from each other by lines. In addition, the colours of the three-
dimensional bubbles can be changed, and the appearance and shape of the
data inside can be adjusted (Figure 7).
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Fig. 7. Dynamic map in development (design) phase

Using the prototype

The dynamic map developed in the second stage of the rapid prototyping
model was used A dynamic map has been tested in this framework on a
different computer (hardware variety), operating system, and Microsoft
Office versions. It has been observed that there is no problem in the use of
the dynamic map regardless of the computer and operating system, but
there are various compatibility problems in older versions of Microsoft

14
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Office. However, the dynamic map works smoothly in versions after 2013
(Figure 8).

Fig. 8. Dynamic map using the prototype

Depending on the dynamic map’s values, some points in the coordinate
plane do not show the correct regions. Because the x, y values are in a
dynamic format, the latitude and longitude columns’ parameter values have
been rearranged. It has been determined that there is no problem following
this process.

Application and control

At this stage, the three users (i.e. social studies teachers) tested the
dynamic map’s stable working control as a systematic structure. For this,
the anonymous users on http://www.precoder.net, a domain name owned
by the researcher, were asked to use the dynamic map as beta users. Three
social studies education experts participated in the study anonymously and
reported that the system works stably. Thus, the final prototype of the
dynamic map was revealed.

RESULTS

Findings for determining the reflection levels of the acquisitions on the
dynamic map are provided in Table 2. It shows that social studies teaching
experts stated that the outcomes on the dynamic map can mostly be
achieved with the map.

15
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Table 2. Reflection of acquisitions in dynamic map

Acquisitions .V'eWS .
Abstain Positive
Outcome.6.7.3. The student analyses Turkey'’s Expert3 Expertl,
- % international roles based on its political, military, Expert2
© g economic and cultural characteristics.
Outcome.7.7.1. The student gives examples of Expert3 Expertl,
international organizations of which Turkey is a Expert2
member.
. % Outcome.7.7.2. The student recognizes the Expert3 Expertl,
[N economic regions and organizations with which Expert2
O  Turkey is associated.
Outcome.7.7.4. The student develops ideas for - Expertl,
solving global problems with classmates. Expert2,
Expert3

The expert opinions regarding the reflection of the expected outcome
for the sixth grader are the following:

Outcome.6.7.3. The student analyses Turkey’s international roles
based on its political, military, economic and cultural characteristics.

Abstain:

Expert3: "I guess that the teachercan convey these by associating it
with the map. The map alone may not reflect it. At this point, I was
hesitant.”

Positive:

Expertl: “States’ global tasks can overcome global problems. The
purpose and content of this acquisition have already been created
beforehand. Therefore, the outcome can be reflected on the map in any
Way.”

Expert2: “This map can be a good association tool to show students
how important is Turkey in its region, where global problems are building
up."

All expert opinions on the reflection of the acquisitionsin the seventh
grade are the following:

Outcome.7.7.1. The student gives examples of international
organizations of which Turkey is a member.

Abstain:

Expert3: “I think similarly again. I guess that the achievements can
be fully reflected with teacher’s support.”

Positive:

Expertl: “"The organizations that take part in the achievements have
various roles in global problems. Therefore, it is possible for me to reflect
the acquisitionsdirectly.”

16
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Expert2: “The fact that the World Health Organization is constantly
on the agenda during the pandemic period shows the importance of global
institutions and organizations in solving global problems. The map presents
data on global problems and correlates them with the relevant
organizations, allowing the acquisition to be reflected.”

Outcome.7.7.2. The student recognizes the economic regions and
organizations with which Turkey is associated.

Abstain:

Expert3: “We know that the global economic order is at the root of
global problems. However, I still think that global problems can be
conveyed with teachers’ efforts for this outcome. I am not sure whetherthe
map itself is enough to convey messages for this outcome”.

Positive:

Expertl: “The economic conditionsof today’s world play a role in the
formation of global problems. In this respect, my achievement is
meaningful, and I think it is very compatible with the map.”

Expert2: “Global problems on the map can be overcome with a global
economic balance. The possibility of this happening is a separate matter of
discussion. However, it is very important to at least make students perceive
the problems in our region and to be able to associate them with our
international rights. I guess that this map can create a network of
relationships, especially between topics.”

Outcome.7.7.4. The student develops ideas for solving global
problems with classmates.

Positive:

Expertl: “The content of this outcome can be fully reflected with this
dynamic map because the acquisitionis all about global problems.”

Expert3: “Since I think that your map can serve as a bridge between
global problems and solutions, I think that multidimensional solutions can
be produced by students to global problems. Of course, the teacher’s
contribution is very important here.”

The findings obtained from the perspectives on the dynamic map are
presented in Table 3.

Table 3. Insightsinto the dynamic map

Themes Views Views
Positive It can embody the content. Expertl

It can provide the association. Expert2
Abstain Teacher support may be required. Expert3

17
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Table 3 shows that social studies teaching experts expressed their
insights about the dynamic map as possible to embody the outcomesin the
curriculum.

The views of social studies teaching experts are the following:
Positive:

Expertl: “The study can make the content concrete by providing
visualizations and instant reflection of the changes.”

Expert2: "I think that establishing links between the acquisitions
related to the global problems in the map can also provide the association.”

Abstain:

Expert3: “The dynamic map will be very useful, but the only point I
stumble upon is being dependent on the teachertoo much.”

DISCUSSION AND CONCLUSIONS

In this study, the stages of creating a simple dynamic map in Microsoft
Excel without the need for programming knowledge are explained according
to the rapid prototyping model. In this context, the values entered in the
columns were simply converted into parametric values, and a map with a
coordinate plane was created. Data validation and classification of
parametric data were then provided to determine the map type. To make
the themed data dynamic, the values of all independent variables were
collected using a simple formula. Thus, it enables us to retrieve the values
of each field in the map according to the map type.

The first result shows that dynamic maps can reflect the expected
outcomesin the curriculum. This result is similar to the results obtained by
evaluating the courses supported by dynamic maps using academic
achievement tests created in line with the outcomes (Ineg, 2012, 2017).
The second result is that dynamic maps can embody the content of the
lesson; teacher support is also needed.

The dynamic map in this study may directly support related outcomes
within mathematical, science/technology, digital and social/civic-related
competencies which are provided in the curriculum of the 2018 Social
Studies Teaching Program of the Turkish Ministry of National Education. This
resultis in line with the literature putting forward the relationship between
the use of mapping mathematics skills (Pala & Basiblylk, 2019) and
learning skills (Bugdayci & Selvi, 2019). In addition, in the SSTP, the
relevant learning area embodies global problems in the way that it explains
the effects of globalization. In this framework, the material can be used to
support the content of the global connections learning area and skills such
as map literacy. This result is also in line with the literature which shows a
relationship between map use and map literacy (Aksoy & Ablak, 2019). In

18
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contrast, it is known that material infrastructure, such as maps, is
insufficient for learning due to students’ weak mapping skills (Gokge, 2015).

RECOMMENDATIONS

eDynamic maps created in Microsoft Excel should be used to support
other learning areas of social studies courses,

e Dynamic maps should be used to support and develop the other skills
in social studies courses, and

eDynamic maps should be designed to reflect and structure the
content for social studies courses, and their effect on skills and learning
should be tested in scientific research.
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