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Abstract—Requirements Elicitation are the initial stages in
the application development process, where a set of needs from
the system will be built and obtained by communicating with
stakeholders who have a direct and indirect influence on those
needs. Failure in the requirements elicitation process was caused
by weak communication. Communication is an essential thing in
carrying out the requirements elicitation process. The selection of
the right elicitation technique is not only a solution. Informants
as sources of information on requirements also need to be
considered. The choice of the correct technique often fails
because of the tools not useful. The availability of the right form
of equipment needs to be considered so that the communication
between the elicitation team and the informant goes well.
Children have characteristics not the same as adults. Limitations
in terms of psychomotor, cognitive, and emotional children are
considered in choosing elicitation techniques and tools. These
limitations are also influenced by the age range of child
development. The wuse of digital elicitation devices is
recommended to be used in the requirements elicitation process.
The presentation of interactive tools makes it easier for children
to convey their desires. In learning applications for children,
aspects of pedagogy that need to be explored are learning styles
and children’s thinking abilities. Every child in every age range
has a different preference for learning style. That is because
children do not have learning experiences. That also applies to
the level of thinking ability of children. Therefore, these two
things need to be appropriately explored when the learning
application development process. The proposed elicitation tool
model was made by taking into account both components of that
pedagogical aspects. The test results of the built model show that
the application has satisfaction. That means that children can
communicate well in conveying the needed as requirements to the
learning application.
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I.  INTRODUCTION

Requirements elicitation are the initial stages in the
application development process, where a set of needs from the
system will be built and obtained by communicating with
stakeholders who have a direct and indirect influence on these
needs [1]. According to Rupp, 60% of failures in the software
development process occur due to requirements elicitation [2].
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Failure in the requirements elicitation process was caused by
difficulties in communicating between humans[3]. Ambiguity
in communication often causes obstacles in transferring
knowledge that causes documentation of needs to be
incomplete and clear [4]. Communication is a relational
process in creating and interpreting a message to get a response
[5]. Communication is not just an expression but also
persuasion, control, and influence in meetings between two
people, or communication between two people with the
existence of feedback and the role of the speaker and listener
alternately. Then an interaction occurs [6].

Documentation of needs tends to be in the form of face to
face communication [7]. Other problems, if there is no
documentation related to software requirements specifications,
will cause the requirements quality assurance (QA) process of
the application to be built into a difficult one [8]. In many
cases, the selection of elicitation methods or techniques was
not based on application content or the strength of elicitation
techniques but only based on a tradition, or that is deemed
familiar by the developer [9].

The requirements elicitation process can run effectively if
the developers have good expertise and knowledge in choosing
an elicitation technique [10]. In many cases, the selection of
elicitation methods or techniques was not based on application
content or the strength of elicitation techniques. Sometimes
only based on a tradition or that is deemed familiar by the
developer [9]. Also, many developers in practice do not pay
attention to requirements elicitation techniques [11]. Another
thing that causes the failure of a requirements elicitation
technique is the way of communication that is not by the level
of knowledge of users [12], [13]. User involvement in the
elicitation process is a factor of success in selecting elicitation
techniques [14] and fulfills the usability of the applications
built [15].

In the construction of children's learning applications,
children's involvement in the elicitation process was almost
never done. The current phenomenon, the involvement of
children as users in the application development process, is
often emphasized only at the testing stage so that sometimes
the idea of the application being built is still determined by the
developer [16]. By involving children in the elicitation process,
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of course, we need to pay attention not only to their elicitation
techniques but also to consider the tools used in exploring the
needs of the applications to build. Also, the direct involvement
of children in the elicitation process can have a positive impact
on children in using the learning products produced [17].

The objectives of this research are two, including
(i) identify the form of media the right communication tool to
assist the elicitation process, (ii) design a model of
communication tools that will be used in the elicitation process
according to the recommended media form at the first
destination.

Il. LITERATURE REVIEW

User requirements are the highest level in requirements
[18], and their contents consist of a set of user desires [19].
Failure to define user requirements will impact the quality and
satisfaction of the user of the application. Another thing also
has an impact on not achieving the objectives of the software.
Elicitation requirements are an initial step in defining
requirements, one of which is wuser requirements.
Communication is a general cause of failure in the
requirements elicitation process [20].

Communication is a relational process in creating and
interpreting a message to get a response [5]. In conducting
communication, it is necessary to have feedback and the roles
of the speaker and listener who alternately [6], which then
occurs an interaction. The interaction process can occur if the
message conveyed is understood by both parties. Piaget's
convey [17] that children have limited ability in
communication in every age range. Cognitive, psychomotor,
and emotional are the factors that influence limited ability [18].
These factors certainly affect the requirements elicitation
activities.

The different cognitive, psychomotor and, emotional
development is certainly a consideration in choosing elicitation
techniques. Interview and prototype techniques [21], are
recommended as appropriate techniques for child respondents.
The selection of appropriate techniques needs to be followed
by appropriate tools so that communication can go well. The
development of technology has a positive impact on children.
This is evidenced by the many uses of technology in children,
especially in the learning process [22]. Technology is
considered as an interactive media for children in the learning
process. Technology that can present audio and visual forms is
considered quite effective and efficient in helping children
interact.

Effective and efficient interactions and issuing of valid
results are needed in the requirements elicitation activities.
Agile methodologies that are widely used in the software
development process today require these conditions [23].
Rapid iteration and relatively short development time [24], of
course, requires the application of an appropriate technique and
tool. Documentation of requirements is also a demand that is
needed so that the verification and validation process can be
done quickly and correctly. The application of digital
technology as a tool in conducting requirements elicitation is
widely used today. This concept is widely applied to the
requirements elicitation framework [19], [25].
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I1l. METHODOLOGY

A. Methods

The research was conducted in two stages. The reason for
the two stages is because there are two objectives to be
achieved. In the first stage, the data collection process was
carried out using interview techniques and literature studies.
Interview techniques were carried out using questionnaires and
interviews with child learning experts. The questionnaire used
was paper and digital. Interviews with experts were conducted
to determine the content presented in the questionnaire. In
addition to interview techniques, literature studies were also
carried out. The keyword was used in the literature review are
learning applications, children’s characteristics, elicitation
requirements, and elicitation techniques. The use of interview
techniques and prototypes was based on the results of previous
studies related to the best elicitation techniques used when
communicating with children [20]. In the second stage,
interviews and prototype techniques were carried out. The
prototype was built according to the model produced from the
results of stage one.

B. Participant

Participants who will be involved to achieve the first goal
are children aged 6-8 years with primary school level education
1-3. To achieve the first goal, participants consisted of 33
children with a gender composition of 18 girls and 15 boys
from 3 elementary schools. Meanwhile, to achieve the second
goal, 32 participants were involved. The number of participants
is adjusted to the limit of quantitative research [21], as many as
30 children.

C. Material

The material used in this application is a questionnaire and
prototype applications. Two type of questionnaires that will be
used in this research. The first questionnaire was given when
determining the right form of tool to communicate with
children. The second questionnaire was created to measure user
satisfaction from the proposed model of tools.

The questionnaire was made to answer the first purpose of
this study, which is related to the form of tools that are
appropriate for the child’s respondent. There are two forms of
questionnaires to be used in the data collection process. First is
a paper questionnaire, and the second is the digital
questionnaire. The questionnaire in digital form was presented
in the form of an application.

The content of the two questionnaires is the same, where
the difference is only in the form of presentation. The content
presented is adjusted to the age of the development stage of the
child 6-8 years, which refers to Piaget's. Questions were
presented in four types of content, namely color, color in
geometry, 2D / 3D geometry, and pictorial objects. Fig. 1 is a
sample questionnaire in the form of a paper, and Fig. 2 is one
example of a questionnaire in digital form (application). The
children were asked to rate each question in the questionnaire
with two types of answer choices, namely likes and dislikes.
Questionnaires in digital form were built in the form of mobile-
based applications. The second questionnaire was made to
measure satisfaction from the proposed tool. The questionnaire
presents nine questions (P-1-P9) related to user satisfaction.
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Among them are the ease of using the application, ease of
using each navigation, helps in choosing colors and objects,
ease of reading texts. Likert scale (1-5) was used in the
guestionnaire.

D. Measure

Data measurement results from the first questionnaire were
conducted using a non-parametric test with the Wilcoxon
approach. This approach was carried out to see the difference
between the selection of paper and digital form based on the
time value. The second questionnaire using the analysis
interval to processing data results.

Mark V for the selected column
What color do you like or dislike?

Like (©) | Dislike(®)
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=
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=

Fig. 1. Example of a Paper Questionnaire.
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Fig. 2. Example of a Digital Questionnaire (Application).
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IV. RESULT AND DISCUSSION

This research is divided into two stages, where the first
stage is identifying the form of elicitation tools and the second
stage is modeling the tools.

A. Identification the form of Requirements Elicitation Tools

Data retrieval related to the determination of the form of
requirements elicitation tools for children's learning
applications was carried out on 33 children. Children fill out
questionnaires that were presented in the paper and digital
forms (apps). Table | shows the results of the processing of the
two forms of questionnaires measured based on the interaction
time of each respondent in answering each question. Each
material was presented in the form of paper and digital. From
Table |, there are several things that can be concluded that
communication with children tends to be more productive
using applications (digital) compared to paper.

The difference between the use of paper questionnaires and
digital has a time difference of about 5.91 seconds with an
answer correlation value of 0.71. That was also proven by
conducting a non-parametric test using the Wilcoxon approach
with 0.003, as shown in Table I1l. The results can be concluded
that there is a difference between the paper and digital
approaches. Thus, the digital approach is more recommended
in the process of needs elicitation with child respondents
because it has a faster time, as shown in Table II. The use of
digital media is also considered to improve children's
understanding of the learning process, especially if it was
presented in cross-platform forms [22].

B. Proposed Model of Tools for Requirements Elicitation

Based on the results of data retrieval through interviews
and prototypes of the form of instruments recommended in the
needs elicitation process is tools in the form of mobile-based
applications. The model of elicitation tools built must be
adapted to the requirements that need to be explored in
building children's learning applications. There are two types
of applications that tend to be made for children's education
applications based on the results of interviews with five child
education application developers in Indonesia. The type of
application is in the form of games and simulation (non-game).
Both types of applications have different characteristics and
approaches to the development process so that the impact on
the elicitation application model will be built. Content or
problem domain becomes the primary key in the selection to
determine the type of application to be made according to the
requirements modeling language (RML) approach [23]. The
other most crucial component to consider in the learning
process is learning styles. VARK learning styles tend to be
recommended in children’s learning applications. This is
because VARK learning styles define learning strategies
according to children’s sensory preferences, namely, visual,
auditory, reading/writing, and kinesthetic [24]. In addition,
children in the learning process do not have learning
experiences. The content that will be presented in the form of
VARK learning styles is also differentiated based on the
thinking skills level that refers to Bloom’s theory [25].
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TABLE. I. THE RESULTS OF PROCESSING QUESTIONNAIRE DATA USING PAPER AND DIGITAL
Paper Digital Paper Digital Paper Digital Paper Digital
Respondent Color Color Color Color Geometri Geometri Pictorial Pictorial
Geometri Geometri 2D/3D 2D/3D Object Object
Al 0,19 0,07 0,16 0,08 0,15 0,09 0,18 0,07
A2 0,23 0,10 0,17 0,09 0,16 0,07 0,25 0,15
A3 0,14 0,17 0,10 0,08 0,17 0,11 0,18 0,09
A4 0,17 0,07 0,15 0,07 0,12 0,07 0,19 0,09
A5 0,25 0,10 0,12 0,17 0,25 0,21 0,18 0,09
A6 0,22 0,06 0,20 0,06 0,22 0,21 0,18 0,07
A7 0,23 0,07 0,13 0,11 0,16 0,16 0,18 0,08
A8 0,38 0,16 041 0,08 0,26 0,07 0,19 0,11
A9 0,29 0,07 0,31 0,07 0,19 0,20 0,15 0,06
A10 0,23 0,07 0,15 0,15 0,14 0,06 0,15 0,08
All 0,19 0,06 0,14 0,16 0,12 0,06 0,15 0,06
Al12 0,26 0,10 0,22 0,28 0,23 0,09 0,26 0,13
A13 0,55 0,28 0,07 0,06 0,10 0,03 0,08 0,28
Al4 0,47 0,31 0,07 0,12 0,08 0,09 0,18 0,40
A15 0,32 0,33 0,06 0,07 0,40 0,09 0,19 0,30
Al16 0,37 0,21 0,05 0,08 0,17 0,07 0,16 0,61
Al7 0,30 0,25 0,10 0,13 0,20 0,09 0,06 0,28
A18 0,48 0,08 0,29 0,08 0,06 0,08 0,10 0,64
A19 1,10 0,14 0,37 0,12 0,10 0,10 0,18 0,82
A20 0,26 0,13 0,22 0,09 0,11 0,09 0,15 0,45
A21 0,41 0,08 0,22 0,07 0,03 0,07 0,10 0,24
A22 0,35 0,06 0,18 0,05 0,13 0,06 0,09 0,19
A23 0,33 0,08 0,19 0,07 0,14 0,07 0,19 0,28
A24 0,45 0,08 0,29 0,08 0,12 0,08 0,09 0,27
A25 0,33 0,11 0,21 0,07 0,02 0,06 0,04 0,64
A26 0,32 0,07 0,24 0,17 0,04 0,21 0,08 0,32
A27 0,24 0,07 0,16 0,06 0,04 0,06 0,08 0,26
A28 1,16 0,12 0,38 0,21 0,17 0,08 0,12 0,34
A29 0,11 0,05 0,12 0,03 0,03 0,02 0,06 0,11
A30 0,35 0,10 0,18 0,07 0,05 0,07 0,12 0,32
A3l 0,24 0,08 0,12 0,28 0,07 0,16 0,06 0,24
A32 0,33 0,16 0,24 0,11 0,09 0,06 0,06 0,54
A33 0,19 0,05 0,14 0,16 0,04 0,06 0,06 0,40
ﬁ 11,44 3,52 7,19 3,49 3,75 3,41 2,97 9,02
TABLE. Il.  COMPARISON OF TIME OF INTERACTION PAPER VS. DIGITAL
Paper Digital
25,35 19,44
TABLE. lll.  THE RESULTS OF THE WILCOXON TEST
Test Statistics
Digital - Paper
z -2.976°
Asymp. Sig. (2-tailed) .003
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Game Apps : Non-game' Apps

1. User aspects Model o_f Tools for 1. Ger.lenc mobl!e

2. Context of use B?ql{uements env1ropments issues

3. Pedagogical aspects - Elicitation Proc':ess - 2. Learning contexts

4. Games aspect for Ch1lc_lren s 3. Leam}ng

5. Implementation Lea'mlr}g experiences
aspects Applications 4. Lear.nmg objectives

5. Design Issues
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Fig. 3. Model of Tools for Requirements Elicitation Process for Children's Learning Application

The model of tools for requirements elicitation process for
children’s learning applications has several aspects, as shown
in Fig. 3. Each aspect is distinguished based on the form of the
application to be made. Application game aspects are user
aspects, the context of use, pedagogical aspects, games aspect,
and implementation aspects [26]. In the learning application,
the type of games to be used are serious games. The reason for
using this type is because serious games are tools that are
considered useful in the learning process [27]. The material
presented is distinguished based on thinking skills level in-
game elicitation applications aimed at linking game mechanics
that were commonly founded with learning mechanisms [25].
According to Piaget’s, it was explained that children aged 6-8
years could have the ability to classify and understand ideas
[28].

In non-game type applications, applications tend to be
made in the form of simulations. Simulations can provide
considerable learning potential because it is more effective and
interactive [29] and can present material forms that convey the
conditions of the situation in the real world [30]. The aspects
are generic mobile environment issues, learning contexts,
learning experiences, and learning objectives [31], as Fig. 3.
The model of tools in Fig. 3 was implemented in the form of a
mobile-based application. In the elicitation application that was
built, all aspects of both types of applications will be
accommodated. The selection of application types in the
elicitation process was carried out at the beginning of the
elicitation activity. The Requirements document can also be
generated in this application. The aim is to facilitate and ease
the elicitation team in verifying and validating requirements.
Fig. 4 is a flowchart of the elicitation application that was built.

The VARK learning style implementation is applied to the
elicitation applications that were built. The application is not
only in the presentation of the material but also in the
evaluation of the material. In presenting the material, children
were given the opportunity to choose learning styles that suit
their preferences. After the child listens to the material, then
the evaluation is carried out. When evaluating given some
questions related to the material have presented. Examples of
problems can be seen in Table IV. The interaction of child
answering questions was done according to the learning style
chosen. Evaluation questions were presented according to the
level of children’s thinking skills. The flowchart of applying
the VARK learning style can be seen in Fig. 5.

The implementation of elicitation tools that had been built
in mobile-based applications. The application then tested on 32
children as respondents. Each child was asked to fill in each
component by their preferences for each type of application. At
the time of the presentation, the type of learning style was
adjusted to the results of filling the VARK questionnaire given
one week before the application testing process. The aim was
made to facilitate the elicitation team in testing and assessing
whether the learning style generated from the questionnaire is
by the wishes of the child.

The results of filling out the questionnaire data can be seen
in Table IV. From that data, a reliability test was performed
using Cronbach's Alpha. The processing results obtained a
value of 0.679, so it can be said that this questionnaire has
reliability. Then do the processing of the results of data filling
by respondents to assess the satisfaction of the application user,
and the results obtained Fig. 6.

Start

h J

Content/Problem
Domain

Game Non-game

Fill in : Fillin:
1. User aspects 1. Generic mobile
2. Context of use environments issues
3. Pedagogical aspects 2. Learning contexts
4. Games aspect 3. Learning experiences
5. Implementation 4. Learning objectives
aspects 5. Design Issue

Generate User Requirements
Document(URD)

'

End

Fig. 4. Flowchart Model of Tools for Requirements Elicitation Process for
Children's Learning Application
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TABLE. IV. EXAMPLES OF QUESTIONS TO MEASURE THINKING SKILLS
LEVEL FOR CASE NON-GAME APPLICATIONS
Thinking .
Skills Level Easy Medium Hard
Group the types
Retention Choose three Group the types of green
types of of vegetables and
(Cy) . vegetables and
vegetables fruits (5 each) frui
ruits
If each menu of
dishes requires
If three vegetables | three types of
. How many are taken for vegetables, how
Understandin ;
(C2) vegetables are cooking, how many of each
g green? many vegetables kind of vegetable
now? needed to cook
five menus of
dishes?
If each menu of .
dishes requires It t'he mother is There is a food
going to make h
three types of fruit i o and drink menu,
ruit juice as it is -
vegetables, how . do groupings of
Applvin many of each kind ?rlucﬁj ir:?]’e\géhe&g? @3 vegetables and
pplying of vegetables i, . fruits according
(C3) juices were served

needed to cook
five menus of
dishes (The time
given to answer is
30 seconds)

in red, white,
orange) (The time
given to answer is
30 seconds)

to each menu
(The time given
to answer is 30
seconds)

v

VARK Learning
Style

Learning Style

VARK

Visual

Read/Write

Kinestetic

End |«

Fig. 5. Flowchart of Applying the VARK Learning Style.

Interval Value (%)

82

= Vaue

User Satisfaction of Elicitation Application

94

Variable Question (P1-P9)

P P2 P3 P4 P5 P6 P7 P8 P9
87 89 91 93 92 94 92 94

Fig. 6. Chart of user Satisfaction Assessment of Elicitation Applications.
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Based on the results of processing, an interval analysis was
performed to measure the satisfaction of the application. The
results of the interval analysis can be concluded that each
question (P1-P9) has a value >= 80% (strongly agree). In other
words, the application of elicitation tools can be used by users
well for each component of the question.

V. CONCLUSION

The conclusions that can be drawn from the results of this
study are:

e The use of digital media was recommended making
elicitation tools for children’s learning software. This
was evidenced by the non-parametric statistical tests
using the Wilcoxon approach, which yields a value of
0.003. That means that there are differences in
interactions between the use of paper and digital in
terms of time.

e The model of tools elicitation that was built has a
satisfaction level> = 80%. This means that children can
express their desires on the learning application to be
built. In other words, children’s communication with
the team can be done well.

Future work is to implement that elicitation tools model in
real cases for children’s learning applications
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