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Abstract

Flutter is a framework for making mobile applications cross-platform made by Google. From 2019 to 2021
the popularity of flutter is increasing. Flutter use declarative writing style to create layouts. This makes the
layout in flutter immutable, and a light blueprint. This research proposes a construct on scaffold concept
map method to help students understand the concept of widget arrangement in flutter layout. Construct on
scaffold will provide the learner with a framework from an incomplete expert concept map. Some of the
nodes and connecting relationships in the framework have been removed, so students must fill in the
missing parts with several available answer choices to complete the concept map. To prove the impact of
the application of this method, the study was conducted using a pre-post-test group experimental design.
Students will do a pre-test, use the EasyFlutter application, and post-test. The results of the pre-test and
post-test obtained were tested for normality first, then tested to find out whether there was an average
difference between the pre-test and post-test scores. The results of the normality test show that the pre-
test data are not normally distributed, and the post-test data are normally distributed, so the next test will
use a non-parametric test, namely the Wilcoxon test. The test results show that the post-test mean score is
higher than the pre-test mean. Wilcoxon test results also show that the Asymp value. Sig. (2-tailed) of 0.01,
so it can be concluded that there is a significant difference between the pre-test and post-test scores. The
application of the construct on scaffold method has a significant positive impact on the post-test scores of
students related to the concept of widget arrangement in flutter.
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INTRODUCTION

In the computational syllabus ( computer
science ), programming is a common topic to
learn and teach [1]. Higher cognitive
competencies such as creativity, and critical
thinking are needed to learn programming [2].
When learning programming, the failure and
dropout rates for novice [3]-[6]. Therefore
programming is referred to as a difficult topic to
learn [7]-[11]. But on the other hand, Japan
actually makes programming one of the
important topics in the world of education, even
at the elementary school level. This was done
not only to gain programming skills, but also to
practice logical thinking skills [12].

Many studies have been conducted to find
out what difficulties cause novice programmers

to fail and drop out when learning programming
[9]. One of the most common difficulties is the
lack of problem solving skills [13], [14]. This lack
of skills makes novice programmers tend to
choose to directly code without clearly defining
the problem first [15]. When coding , they tend
to do trial and error [15], [16] and rely on
feedback from the compiler to resolve errors
[14], [15]. Another problem experienced by
novice programmers is the difficulty of
understanding certain programming concepts
[17]. These difficulties may occur due to lack of
understanding of basic programming concepts
and lack of ability to apply programming skills to
real practice [18].

Flutter is a framework for making mobile
applications cross-platform ( iOS and Android )
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made by Google [19], [20]Jmobile programming
learning . From 2019 to 2021 the popularity of
flutter is increasing. Flutter use declarative
writing style to create layouts. This makes the
layout in flutter immutable, and only a light
blueprint. In contrast to frameworks that use an
imperative writing style, the layout components
in the framework can be changed directly after
they are created. The difference also lies in the
way the program code is written. Frameworks in
general will separate the program layout code
from the program logic code, but Flutter uses
the Dart programming language to create
layouts without separating them from the
program logic code [19].

In flutter, widgets are the main component in
making mobile applications. Everything in flutter
can be created using widgets [19], [20]. Starting
from text, images, buttons, layouts, orientations,
animations, to gestures are widgets [20]. Layout
Flutter can be created by arranging widgets [19],
[20], as well as putting together a puzzle [19] or
Lego [20]. Therefore we need an appropriate
learning support method in learning the concept
of widget arrangement in flutter layout.

Widget tree is a logical representation of the
widget array [19]. This makes the widget tree
can be used as a learning medium to
understand the concept of widget arrangement
in flutter layout. Widget tree is one
implementation of concept map. The concept
map consists of propositions defined by two
nodes and one connecting relation [21].
Concept map is also an implementation of a
graphic strategy [22]. The graphic strategy will
convert linear text statements into non-linear
graphical representations [23]. The text here is
the program code of the widget that will be
visualized as a node.

Concept-map approaches for computer-
based , namely construct-on-scaffold and
construct-by-self [21]. Construct on scaffold will
provide students with an incomplete expert
concept map framework. Some of the nodes
and connecting relationships in the framework
have been removed, so students must fill in the
missing parts with the answer choices provided
to complete the concept map. Construct by self
will give students the freedom to create their
own concept maps without the help of an expert
framework. Construct on scaffold provides a
better learning effect than the construct by self-
approach, this is because the construct on
scaffold approach can reduce cognitive load and
the possibility of overload on students [24]; the
time and energy saved by the learner can be
used to complete the concept map and
understand the whole material [21].
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In this research we propose the use of
construct on scaffold concept map approach to
increase student understanding on flutter layout
topics.

GRAPHICAL STRATEGIES

Graphic strategy is an approach to change
the structure of a text into a visual
representation, with the aim of providing a
clearer and more substantial understanding to
the reader [23]. In this study, a graphical
strategy is used to convert the source code text
of the widget into a visual representation of a
node. There are three main categories of
graphical learning strategies there are graphic
organizers [25] , knowledge maps [26] and
concept maps [27]. These three graphic
strategies are very identical in terms of their
guiding principles and implementation despite
the variations in visual presentation. They
transform textual statements that are linear into
nonlinear graphic displays. Although concept
mapping is a graphic strategy similar to
knowledge maps and graphic organizers, it has
been successfully applied primarily to the
learning of scientific subjects [22].

CONCEPT MAP

Concept map consists of propositions
defined by two vertices and a connecting
relation [21]. Concept map is a form of
implementation of graphical strategy. Example
of a propositions and relations can be seen in
Figure 1 and Figure 2.

_ Freezing——m®
Gas —Sublimaticn—»
o ——Condensing—»
Solid —Deposition——»
o — Boiling——»
Liguid —Melting——»

Figure 1. Example of propositions and relations
in concept map

Based on the structure concept map can be
divided into three main structure namely spoke,
chain and net [28], the three structure illustrated
on Figure 3,4 and 5 respectively.

Concept map are widely used as technology
enhanced learning tools. it can be used in EFL
learning tools [29], biology and computer
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science [30].Concept map created by the
student can be used to evaluate student
understanding about certain concept [29], [31],
[32].

Sublimation Condensing

Deposition Boiling

Figure 2 Example Of a Concept Map

Produce Produce

Produce

=

Figure 3 Example of Spoke Concept Map

/,\Havc
Have Fe male
F'art

Male Parts

Feed On
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Figure 4 Example of Net Concept Map

Attract

With

Figure 5 Example of Chain Concept Map

Concept map have several benefits if
implemented in Computer Science. Concept
map is easy to understand since it shows simple
graphical representation of a concept and
relation between the concept. Learners can
share their concept map and collaborate to learn
certain concept. Concept map also can be used
to visualized data to lecturer about student
misconception and their level of understanding
[33]. However using concept map in Computer
Science also have some challenging problems
such as the difficulty when creating the concept
map, cognitive overload, increase workload and
scalability [30].

In general there are two types of concept
map based on how student create the concept
map the open ended concept map [34] and
close ended concept map [21], [31]. The close
ended is superior to open ended concept map in
terms of automatic assessment process [35]
because the learner map and expert map can
be compared effectively.

CONSTRUCTION OF CONCEPT MAP

To build a concept map learner can use
construct by self (open ended) or construct on
scaffold (close ended) [21].

Construct on scaffold will provide the learner
with a framework from an incomplete expert
concept map. Some of the nodes and
connecting relationships in the framework have
been removed, so students must fill in the
missing parts with the available answer choices
to complete the concept map framework Figure
6.
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Condensing
Boiling
Freezing——»
—Sublimaticn——»

———Deposition——-=7

— Meling——»

Figure 6 Sample of Construct On Scaffold
Concept Map

By using construct on scaffold approach
the student can focus on reconstructing the
expert concept map thus it will reduce the
student cognitive load, and because the student
complete the same concept map build by expert
the answer from student concept map and
expert map can be analyzed programmatically.

FLUTTER WIDGET

Widget tree is an important concept in flutter
layout. Widget tree describes a logical
representation of widgets. Making the widget
tree as minimal as possible, will reduce the time
to process views and increase display efficiency
[19]. An example of a widget tree in Flutter is
shown in Figure 8.

Widgets in the widget tree are represented
as nodes. Each widget may have its own state
and any changes that occur to the widget will
rebuild the widget and the child widgets
underneath [19].

In this study the widget tree can be
represented as a specialized concept map
combination between spoke concept map and
chain concept map. Where a node represent a
concept and the relation between node can be
represented as child or children in flutter layout.
The component of concept map for flutter widget
illustrated in Figure 7. The Students used the
widget tree as practice exercises on the
EasyFlutter app to better understand the idea of
placing widgets in the Flutter layout, the
complete example of a flutter widget concept
map shown in Fugre 8.

. —Childran—®
. - Chid—»

Figure 7 The Building Blocks of a Flutter
Concept Map

Container

child

childran childran
children

Image

Figure 8. Example of a Flutter Layout Concept
Map

EASYFLUTTER

EasyFlutter is a learning support application
to help students understand the concept of
widget arrangement in flutter layout using the
construction-on-scaffold concept-map approach.
This application provides practice questions for
students using the construct on scaffold concept
map approach, which presents concept maps
from experts that have been removed from
several parts, as well as answer choices that can
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be used by students to complete concept maps
by drag & drop answer choices to the concept
map (empty section) Figure 9. Every time
students drag & drop in the process of working
on practice questions, student answers will be
stored in the answer log Figure 10. This
application provides monitoring features for
lecturers. Lecturers can manage class data,
practice data, log data, and student data Figure
11.

children
children

B OB O® B OB ® B B ® B BB B BB F B R W R R W EE W EEEE

Figure 9. Example Of a Student Concept Map

child Drag and Dr?p

Drag and Drop

sty e owowow ;ioooo

children

children Childres

o
W @

aE e

Figure 10. Student Dragging and Dropping
Available Widget to Available Concept Map
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EasyFlutter

Data Mahasiswa - B3

Figure 11. Teacher Report Interface

METHOD

A. Application Development

Easyflutter developed using agile approach, it
has two main actor the lecturers and the
students. The feature for student and lecturer
can be seen on Figure 12 and 13 respectively.

In  Easyflutter student can register
themselves, login, check available exercise and
solve the excercise. While lecturer in Easyflutter
have feature to manage class, manage exercise,
and evaluate student answers.

Student

b @

Figure 12. Student Feature in EasyFlutter

|

|

|

| Read Logs

|

|

Manage 1 Check L
Student Exercise

Figure 13. Lecturer Feature in Easy Flutter

Reqgister

Lecturer

Easyflutter build based on flutter for web and
using firestore as database. The system
architecture for Easyflutter is illustrated in figure
14.
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Figure 14. Easy Flutter System Architecture

B. Experiment

An experiment should be carried out to
support the hypotheses. To provide a controlled
environment, several activities will be built. Each
student's activity will be restricted to the steps
and time allotted.

The experiment was carried out for two
weeks (meetings). 19 sophomore students were
involved, majoring in Information Technology
from State Polytechnic of Malang.

The first week is used to provide flutter
layout material, introduce the application, and
make application habituation by doing practice
questions, as shown in Figure 15. Complete
activities in the first weeks are:

1. Flutter Layout material: 50 Minutes

2. EasyFlutter introduction and explanation:

10 Minutes.
3. EasyFlutter free practice for habituation:
30 Minutes.

Flutter layout materials are provided to
students to ensure students have an equivalent
knowledge about flutter layout. The material is
given using Google Slides for 50 minutes. After
the flutter layout material is given, the
researcher will introduce the EasyFlutter so that
students know an overview of the application
they will use. The introduction of the application
was carried out by means of a 10-minute
application demo. After the introduction of the
application, the researcher will direct students to
use the EasyFlutter so that students are familiar
with using the application. Application
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habituation is done by working on sample
questions in the EasyFlutter for 30 minutes.

Meeting 1
Students
50 Flutter Layout
Minutes Materials
(Lecturer + Google
Slides)
¥
T "
10 Easy Flutter
Minutes Introduction
Moie e
v
Y
30 Easy Flutter
Minutes Habituation
L

Figure 15. Experimental Setting Week 1

The second week is used to pre-test, app
usage, post-test. This experiment illustrated in
Figure 16. Complete activities in the second
weeks are:

1. Pre-test: 15 Minutes.

2. App usage: 30 Minutes.

3. Post-test: 15 Minutes.

The pre-test is given using a google form
with 10 questions multiple choice that can be
done in 15 minutes. After the pre-test is given,
the researcher will direct the students to use the
EasyFlutter application in the hope that it can
help them understand the concept of widget
arrangement in flutter layout. Students use the
EasyFlutter application by doing 10 practice
questions in 30 minutes. After using the
application, the researcher will give the students
a post-test to determine the student's ability
regarding the topic of flutter layout after using
the EasyFlutter application. The post-test was
given using a google form with the same time
and questions as the pre-test. The results of
pre-test and post-test described in Table 1.
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4 80 10/10 100
Megting 2 5 60 10/10 60
6 40 10/10 60
7 30 10/10 30
Studern 8 10 8/10 30
9 80 10/10 90
10 90 10/10 90
15 bre Test 1 30 10/10 60
Minutes 12 10 10/10 30
13 90 10/10 100
14 40 10/10 80
—— 15 80 10/10 90
30 Learn Using Easy 16 20 10/10 30
Minutes Flutter 17 80 10/10 100
B 18 40 5/10 50
v 19 90 10/10 80
S
Mir:uSIes Post Test
\ / Box Plot Pre-Test and Post-Test
[ Pre-Test [] PostTest

120

Figure 16. Experimental Setting Week 2

100 a0 —|—JDD 0
RESULT AND DISCUSSION 80 L e
Pre-test and post-test results from the 80 X5 | &0
experiment will be used to represent students' 40 : S
understanding. The box plot for the pre-test 20 J—m

shows the lowest score is 10, the median value
is 60, the highest score is 90, mean score is
54.7368. The box plot for the pre-test shows the Figure 17. Box Plot for Pre Test and Post Test
lowest score is 30, the median value is 60, the
highest score is 100, and the mean score is

1

65.2632. The box plot pre-test and post-test as Line Chart Pre-Test and Post-Test
shown in Figure 17. The line chart for pre-test 120
and post-test showed a significant increase, 100
there were two data that showed a decrease as 80
shown in Figure 18. 60
40
C. Analysis 2
Kolmogorov-Smirnov analysis was used to L s . e 7 8 5 10111213 1 15 16 1y 18 1s
determine whether the data were normally et e ot
distributed or not. If the data is normally

distributed, it will use parametric analysis. If the Figure 18, Line Chart for Pre Test and Post Test
data is not normally distributed, non-parametric
analysis will be used. Table 2 explain the results Table 2. Pre & Post Test Kolmogorov-smirnov
of the normality test using the Kolmogorov-
Smirnov test. Asymp.
Sig.
Test N Mean SD
Table 1. Pre test and Post test Result (2-
tailed)
Learning Result Pre-

No Pre-Test EasyFlutter Post-Test Test 19 ] 54.7368 | 28.55179 0.008
1 30 10/10 40 F}°Stt' 19 | 65.2632 | 27.56173 | 0.091
2 80 10/10 90 es
3 60 10/10 30
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Based on the results of the Kolmogorov
Smirnov test in Table 1, the Asymp value Sig. (2-
tailed) of the pre-test value is 0.008 (less than
0.05), which means the pre-test data is not
normally distributed and the Asymp value. Sig.
(2-tailed) of the post-test value is 0.091 (more
than 0.05), which means that the post-test data
is normally distributed.

Table 3. Pre & Post Test Wilcoxon Ranks
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test. The results showed that there was a
significant difference between the pre-test and
post-test scores (p < 0.05). These results
indicate that the EasyFlutter application helps
students to increase their post-test scores from
their pre-test scores. EasyFlutter application
also helps students understand the concept of
widget arrangement in flutter layout.

EasyFlutter cannot be utilized in a real class
based on the results of this experiment, despite
claims to the contrary. It still requires a great

N Mean Sum of deal of supporting data, which necessitates the

Rank Ranks engagement of a sizable class size, a

Negative 5 9.50 19.00 knowledgeable lecturer, and extended use of

Post Ranks ’ ' the application. However, the data gathered

Test - Positif from this experiment might provide a sound
Pre Ranks 14 8.36 117.00 basis for doing subsequent study.

Test Ties 3
Total 19 REFERENCES

Based on the result of the Pre-Test and Post-
Test Wilcoxon Ranks in in Table 3, it is known
that the Negative Ranks or difference is 2 for
decreased data, 9.5 for the average decrease,
and 19.00 for the number of decreased data.
Positive Ranks or the difference (positive)
between pre-test and post-test is 14 for
increased data, 8.36 for average increase, and
117.00 for increased number of data. There are
3 data that are the same, and the total data is
19.

Table 4. Pre & Post Test Wilcoxon Test
Statistics

Post Test — PreTest

z -2.579
Asymp. Sig. (2- 0.010
tailed)

Based on the result of pre-test and post-test
of the Wilcoxon Test Statistics in Table 4, it is
known that the Z value is -2.579 and the Asymp
value. Sig. (2-tailed) of 0.01 (less than 0.05), it
can be concluded that there is a significant
difference between the pre-test and post-test
scores.

CONCLUSION

In this experiment, the use of the EasyFlutter
application had a significant positive impact on
students' post-test scores. The average post-
test score is higher (increased) when compared
to the pre-test average value, so descriptively it
can be concluded that there is an average
difference between the pre-test and post-test
scores. Next, to prove whether the difference is
significant or not, it is necessary to interpret the
results of data processing from the Wilcoxon
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