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As ownership of mobile devices increases, the trend in the use of information
and communications technology (ICT) in education also advances. In line
with the mandate of the department of education to develop interactive
strategies, this study aimed to design, develop, and evaluate an android
interactive word game in Mother Tongue on the level of acceptability of the
system based on content, instructional quality, technical quality, presentation
and organization, and accuracy and up-to-dateness to address the gap for
interactive mobile learning. This study used developmental and quasi-
experimental research. The first phase of the study used developmental
research to design, develop, and evaluate the acceptability of the android
word game. The second phase of the study used quasi-experimental to
evaluate the effectiveness of the developed android word game on the pupils'
academic performance in mother tongue. The evaluation of the information
technology (IT) experts resulted to a very acceptable rating for the android

interactive word game, which was observed to be effective based on the
higher post-test mean score or higher mean score of the pupils in the spelling
skills after their exposure to the android interactive word game.
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1. INTRODUCTION

The conquest of learning is achieved through the knowledge of languages [1]. Language is one of
the most important variables affecting education [2] and learners need to develop a strong foundation in their
mother language before effectively learning additional languages. Using the vernacular or the child's first
language is essential to learning as an intellectual ability [3], [4]. It makes learning how to read and write as
well as how to acquire cognitive and reasoning skills easier for a child [5]-[7].

In 2009, the department of education (DepEd) provided directives for the inclusion of mother
tongue-based multilingual education (MTBMLE) as a feature of the enhanced basic education program.
Under DepEd Order No. 74 s. 2009, MTBMLE was institutionalized and implemented as a learning/subject
area and as a medium of instruction. As a subject area, mother tongue education focuses on the development
of speaking, reading, and writing from grades I to III while as a medium of instruction, mother tongue is used
in all areas from Kinder to grade III except in teaching Filipino and English subjects. DepEd Order No. 32, s.
2012 further states the need to develop teaching strategies using unique features of the MTBMLE which shall

Journal homepage: http://ijeecs.iaescore.com


https://creativecommons.org/licenses/by-sa/4.0/

1788 O ISSN: 2502-4752

include but not limited to “interactive strategies” and “use of manipulative games”. The new curriculum
created a domino effect on the need for instructional materials. These instructional materials do not only
mean books, but also other interactive materials such as educational games for learners to enjoy schooling.

In a study entitled “Investigating Best Practice in MTBMLE in the Philippines” by Metila, et al. [8],
it was found out that one of the challenges cited in the teaching of MTBMLE was the teacher's limited use of
technology. Therefore, exploration on the potential of information and communications technology in
materials development and production, and in the systematic and efficient conduct of materials validation
was encouraged [8], [9]. On the other hand, the accessibility and availability of smartphones for children
have increased significantly. Earlier studies conducted by "The State of the World's Children" 2017 has
revealed that in the Philippines, the most common age for a child to own a mobile phone was 10 years old
and that the Philippines has the highest proportion of children, at 76 percent, who use their mobile phones
and tablets to access the Internet, play online games, and indulge in social media platforms.

Weakland [10], states that if students are provided student-centered learning activities, such as
game-based learning through gamification, they may experience an improvement in motivation and rapid
word recognition as they engage in a developmentally-appropriate learning process [11]-[13]. Moreover, if
teachers used a gamified approach to teaching words, learning through play can be one of the most influential
teaching strategies children may experience [14]-[17]. Gamified approaches using Android mobile phones
in education were developed to capture the students' interest in learning languages. For example: “4
picslword,” [18] where users guess the word that relates to given pictures; “Edugame” [19], which provides
children with a series of activities such as the construction of words and the recognition of letters;
“LAUT-ABC” [20], which is an android-based app to teach children of the alphabet; and “Afaneen” [21],
which is a mobile game that enhances skills in spelling in Arabic. Megawati and Sultoni [22], concluded that
the use of Android-based educational games using computer assisted language learning (CALL) strongly
influences the students' vocabulary mastery and their interest in learning English.

Considering the benefits of mobile technology and the mandate of the DepEd to develop interactive
strategies and manipulative games in MTBMLE, this study designed, developed, and evaluated an Android
interactive word game on the level of acceptability of the system based on the following criteria: i) content,
ii) instructional quality, iii) technical quality, iv) presentation and organization, and v) accuracy and up-to-
dateness of Information. Moreover, the effectiveness of the Android interactive word game as a
supplementary pedagogical tool for early childhood learners was ascertained through a pre-test, pilot test, and
post-test on pupils.

2. RESEARCH METHOD

This study used developmental [23] and quasi-experimental research, [24] and has undergone two
phases: phase 1, the developmental research that included the analysis, design, development, and evaluation
of the acceptability of the Android interactive word game, and phase 2, the quasi-experimental research used
to evaluate the effectiveness of the Android interactive word game on the pupils' academic performance in
mother tongue. This research employed both descriptive and inferential analysis. For the descriptive analysis,
the statistical measures used were the mean and the standard deviation. For the inferential statistics, paired
t-test was utilized.

2.1. Research participants

The participants of the study were sixty (60) grade III pupils from a public pilot school in the
District of Iloilo, which were selected using the matched Pairs method. The same participants were used in
the data gathering for the pre-test and post-test scores. Other respondents of this study included grade III
MTBMLE teachers, grade III parents, IT experts, early childhood education teachers, child psychologists,
and Hiligaynon experts. They were asked to answer the survey questionnaire and interviewed using focus
group discussion (FGD) [25] to substantiate and verify the data gathered.

2.2. Research instruments

Research instruments are tools employed in a research study to collect, measure, and analyze data.
To determine the acceptability and effectiveness of the mobile application, the following instruments were
used in this study: Evaluation form for non-printed instructional materials and Pre-test and post-test. The
Evaluation form for non-printed instructional materials was adapted from West Visayas State University
System and was revised and undergone face and content validation. The researcher-made pre-test and post-
test underwent validation and reliability testing to ensure the validity and reliability of the instruments before
it was administered to the research participants.
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2.2.1. Evaluation form for non-printed instructional materials

The evaluation form for non-printed instructional materials made by the West Visayas State
University System was adapted, modified, and validated. The word game was evaluated in the following
aspects: 1) content, ii) instructional quality, iii) technical quality, iv) presentation, and organization, and
v) accuracy and up-to-dateness of Information. It has a four-point scale with the following codes and
qualitative descriptions shown in Table 1.

Table 1. Four-point scale

Numerical Value Description Rating Mean Score Description
4 Very Acceptable (VA) 3.51-4.00 If major aspects of the instructional tool are
adequately met and with an above-average standard
3 Acceptable (A) 2.51-3.50  If major aspects of the instructional tool are met
and with minimum acceptability
2 Moderately Acceptable (MA) 1.51-2.50  If major aspects of the instructional tool are hardly

met and with below-average quality

1 Barely Acceptable (BA) 1.00-1.50 If major aspects of the instructional tool are of
unacceptable quality

2.2.2. Pre-test and post-test

The researcher-made pre-test and post-test were based on the grade III curriculum and contained 10
items per category (animals, body parts, plants, and things) with a total of 40 items. The objective of the
pre-test and post-test was to check for the spelling skills of the pupils. The questionnaire was subjected to
face and content validity [26] before administration to the participants.

2.2.3. Android interactive word game

In designing a word game, the developmental tools, architectural design, and flow chart must be
identified and developed first. The development tools used are the following: i) accelerator android studio for
mobile application development, ii) sublime text for code editing for the website development, iii) Android SDK to
enable the developer to create applications for the android platform, and iv) Adobe Photoshop to edit pictures used
in the word game.

The architectural design in Figure 1 shows that the teacher is the administrator of the game [27], [28].
The "content authoring tool" allows the teacher to handle the server and manage the content of the word game such
as categories, levels, pictures, spelling, and sounds. This feature provides the opportunity to include other words
not found on the database. The web learning system uses the SQL server database management system (DBMS) as
a repository of students' information and scores. The use case diagram shown in Figure 2 is used to demonstrate the

ways that a user might interact with a system [29], [30].
Category
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Figure 1. Architectural Figure 2. Use case
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The flowchart in Figure 3 shows the procedural details and the visual way of algorithm
representation, it helps the programmer/tester in understanding the logic of the program. To play, the pupil
needs to log in his name and select a teacher. He may choose from the categories of the game. Once a
category is selected, the pupil starts with the easy level; every correct answer earns a star. After surpassing all
the 10 items in each level, he may now proceed to the next level which is average and then difficult. The
pupil may exit anytime he wishes.

Studententers Select Select Select Level END
>
his name Teacher Category
|
START parts of E
arts o as
L) | | Y
the Body
Average
=l  Animals |
Difficult
> Things | |
Plants |
L Earn
Point/Star
[

Figure 3. Flow chart of the word game

2.3. Research procedures

The methodology used in this study was the ADDIE instructional model design [31]. The stages in
ADDIE were analysis, design, development, implementation, and evaluation. The framework of the study is
shown in Figure 4.

VOTHTICOIT Coftett

+Teacher's Needs AssessmentinICT

+Parent’s Awareness of their chid's ICT capabilities
+Learner's hMobile PhoneTsage

+ Software Development Life Cyele Model(SDLC) as a Design

+Development of the Android Word Game
SSESSET . Evatuation of The Word Game using Evaluation Tool for Non-Print Material

*Pre-test
+Pilot Testing of Android Word Game
e POst-test
+Evaluation of the word game based onthe results of the pre-testand post-test
EWALLIATION

Figure 4. The Framework of the study
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2.3.1. Phase I: Analysis, design, development, and evaluation of interactive word game

In the analysis phase, the context of the curriculum was analyzed through the analysis of the
curriculum content, ICT landscape, teacher's ICT needs assessment, parent's assessment of their child's use of
digital devices, and learner's use of mobile phones. After a thorough analysis, an interactive android word
game was designed and developed using systems development life cycle (SDLC) as a software development
model [32]. The SDLC has the following stages: analysis, design, development, testing, deployment, and
maintenance. The flow chart of the word game was then established to identify what to include in the input,
process, and output of the word game. Also taken into consideration was the software to be used as well as
the specifications of the android phone.

The word game was evaluated in terms of its content, instructional quality, technical quality,
presentation and organization, accuracy, and up-to-datedness of information. Comments and suggestions
were corroborated in the software. After all the testing, debugging, and iterations, the researcher was able to
release a fully functional mobile application. It was tried out with the participants of the study.

2.3.2. Phase II: Implementation and evaluation of the effectiveness of the interactive word game

Ethical considerations such as voluntary participation and informed consent addressed to the school
principal, teacher, parents, and students were taken into account before implementation. The participants of
the study were the grade III pupils of a public pilot school in the district of Iloilo. One class with thirty (30)
students was assigned to be the control group and the other class also with thirty (30) students was the
experimental group. The experimental group participated in the playing of the interactive mobile learning and
the control group via traditional (teacher-based) learning. During the implementation, external experts were
invited as observers in the administration and pilot testing of the Android interactive word game application.

The implementation started by the giving of the pre-test to determine the spelling skills in
MTBMLE of the pupils. To ensure that the two groups were comparable, a pre-test was given to the students
in both sections. The researcher-made pre-test has 10 items per category (animals, body parts, plants, and
things) with a total of 40 items. The instrument underwent reliability testing using Cronbach alpha with an
alpha value of 0.96. Since the value is above 0.7, it means that the instrument is highly reliable [33].

During the pilot testing, the android interactive word game was deployed to an android device such
as smartphones and tablets of the students. The teacher used gamification [34]-[36] in education by allowing
students to play one category per day (starting with the easy level) then afterward the students were given a
written spelling test. After the implementation, the students were interviewed through focus group discussion
to provide feedback on the use of the word game. The study made four weeks between pre-test and post-test
to avoid a threat to internal validity in an experimental study when participants may remember responses for
post-test [37]. After the implementation of the interactive android word game, the teacher administered the
post-test to check the effect of the android interactive word game on the pupils and to test for the significant
difference in their spelling skills.

2.4. Data analysis

The data collected underwent statistical analysis with the use of the statistical package for social
sciences (SPSS). This study utilized both descriptive and inferential analysis. For the descriptive analysis, the
statistical measures used were the mean and the standard deviation. For the inferential statistics, paired t-test
was used. Moreover, the effect size [38], [39] was used to test the magnitude of the experimental effect.

3.  RESULTS AND DISCUSSION
3.1. Instructional tool developed based on the software development process model

The android interactive word game named "iTudlo" which means "to teach" in Hiligaynon was
developed based on the analyzed parameters and SDLC model. The game includes images and words
following DepEd Order No. 90 s. 2011 which gives the guidelines to create and reproduce materials that
feature grade-level words and picture dictionaries. The word game targets the learning competencies in
spelling. It was designed and developed as a supplementary tool in the teaching of the Mother Tongue subject
for early childhood learners. Shown in Figure 5 is the user interface of the word game.

3.2. Evaluation results of android interactive word game

In general, the word game received a total mean score of 3.55 and a very acceptable
recommendation from the jurors. In the five criteria of rating, in terms of word game content, the word game
received a rating of very acceptable (Mean=3.70, SD=0.42), instructional quality was very acceptable
(Mean=3.53, SD=0.38), technical quality was acceptable (Mean=3.46, SD=0.47), presentation and
organization were very acceptable (Mean=3.53, SD=0.51) and the accuracy and up-to-datedness of
Information were very acceptable (Mean=3.53, SD=0.51). The scores were reflected in Table 2.
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Figure 5. Android interactive word game user interface

Table 2. Juror’s rating of the word game

Criteria SD  Mean Descriptive Rating

A. Content 0.42 3.7 Very Acceptable
B. Instructional Quality 038 3.53  Very Acceptable
C. Technical Quality 047 346  Acceptable

1. Presentation 0.67 333  Acceptable

2. Navigation / User Interface 045 3.57  Very Acceptable

3. Audio/ Music 0.58 3.4 Acceptable

4. Technical Requirement 0.65 3.53  Very Acceptable

5. Interactivity and Feedback 0.51 347  Acceptable
D. Presentation & Organization 0.51  3.53  Very Acceptable

E. Accuracy & Up-To-Datedness of Information  0.51  3.53  Very Acceptable
Note 3.51-4.00-“Very Acceptable,” if major aspects of the instructional tool are adequately met and with an above-average standard;
2.51-3.50- “Acceptable,” if major aspects of the instructional tool are met and with minimum acceptability 1.51-2.50- “Moderately
Acceptable,” if major aspects of the instructional tool are hardly met and with below-average quality; 1.00-1.50-"“Barely Acceptable,” if
major aspects of the instructional tool are of unacceptable quality.

3.3 Effect of the word game on the spelling skills of the pupils before and after the intervention

The evaluation of the effect of the word game on the spelling skills of the pupils before and after the
intervention results show that there was a significant difference in the level of spelling skills of the pupils
before and after the intervention was introduced. This was supported by the results of higher mean score in
the post-test after exposure to android interactive word game in all categories: a) body parts (t=-5.38,
p=.000); b) animals (t=-12.47, p =.000); c) things (t=-8.72, p=.000); and d) plant (t=-3.97, p=.000). The "Sig"
or the p-value of 0.000 indicates that a significant difference was found in each of the categories since it is
less than 0.05 which was the significance level that was used in this study.

This significance level of 0.05 was used since this is educational research. The lower and upper
confidence level which appeared in the table is the lower and upper bound of the confidence interval of the
mean difference. Moreover, the data indicate that the scores of the pupils for the experimental and controlled
groups both have increased. However, the scores of the experimental group in the post-test were higher
compared to the controlled group in all four categories of the exams. This evidence indicates that the spelling
skills of the pupils have improved after interacting with the word game for some time. The results were in
Table 3.
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Table 3. The significant difference in the level of spelling skills of the pupils (experimental)
Sig. or  Confidence Interval
p-value  Lower Upper

Category n  Mean Mean Diff.  ¢-value

A. Parte sang Lawas (Parts of the Body)
Pre-test 30 926 0.7018 5.38%* 0 -0.935 -0.42

Post-test 30  9.94

B. Sapat (Animals)

Pre-test 30 8.1 0.6768 12.47* 0 -1.764 -1.268
Post-test 30  9.61

C. Butang (Thing)

Pre-test 30 8.58 0.7002 8.72% 0 -1.354 -8.399

Post-test 30  9.68
D. Tanum (Plant)
Pre-test 30 942 0.7244 3.97* 0 -0.782 -0.25

Post-test 30  9.94
Note: *p<0.05

4. CONCLUSION

The evaluation results of the android interactive word game with a total mean score of 3.55
equivalent to very acceptable indicate that major aspects of the instructional tool were adequately met and
with an above-average standard. Furthermore, the results of the post-test indicated that the use of the Android
Interactive word game as an intervention was effective in improving the spelling skills of the pupils in
Hiligaynon. The results of the quasi-experimental study corroborated the effect of using a mixture of games,
mobile learning, and ICT in the classroom in improving the spelling skills of the students. It was important
however to emphasize that the effectiveness of a spelling tool in the form of a word game was also dependent
upon learner's attitudes and motivation; therefore, keeping up motivation and interest was important for any
subject that learners need to master. Moreover, the teachers' willingness to embrace new approaches in
teaching plays a big role to facilitate learning. For future work, the research team intends to upgrade the
android word game by including other mother tongue languages and to create a game for the IOS platform to
widen utilization. Lastly, it is recommended to present the interactive word game to government agencies and
private companies for mass utilization and production.
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