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Abstract: Students of today are exposed to technologies that are either educationally effective or distractive. Most of
them are having a hard time learning in a traditional classroom setup, are easily distracted, and have difficulty
remembering lessons just learned and prerequisite skills needed in learning new lessons. Game-Based Intelligent Tutoring
System (GB-ITS) is a technology that provides an individualized learning experience based on student’s learning needs.
GB-ITS mimics a teacher doing one-on-one teaching, also known as tutoring, which is more cost-efficient than human
tutors. This study developed a general-purpose Memory Enhancer Games system, in a form of a GB-ITS. This study was
conducted at Calasiao Comprehensive National High School, identified the game type that best enhances memory and
the game features for this proposed system through a questionnaire by (9) ICT teacher respondents. The developed system
in this study has undergone validity testing by (8) ICT teachers and professors from Schools Division I of Pangasinan,
and of a University in Dagupan City, and acceptability testing by (100) senior high school students of Calasiao
Comprehensive National High School, 1st semester of school year 2022-2023, using Likert scale to determine its
appropriateness as an intelligent learning tool. The results of the game design questionnaire confirmed the studies of
which elements were ideal for a GB-ITS, and both the validity and acceptability survey questionnaires with overall
weighted means of 4.57 and 4.08, show that the system is a valid and acceptable intelligent learning tool. The developed
MEG can also be of use for testing game features for educational effectiveness and can also contribute to any future study
which will conduct to test whether a general-purpose GBL or GB-ITS model would compare; if won’t equal the
effectiveness of GBLs designed for delivering specific contents or subjects.

Index Terms: Game-based Intelligent Tutoring System, Memory Enhancer Games, Drill and Practice, General-purpose
GB-ITS.

1. Introduction

Learning is a complex process [1] students even differ in learning abilities within grade levels [2]. Hence teachers
are tasked with many considerations when planning a lesson, from how they should deliver the lesson to identifying the
different learning needs of their students, to which type of learner they should categorize each, which learning style they
learn best, and so on. This means learning in a traditional setup in a class with a ratio of one-to-many, where a teacher
teaches 30 or more students, can only sometimes guarantee a near to excellent success rate.

Tailoring learning sessions with these considerations can be done through differentiated instruction [2]. With this
method, teachers can group students into small groups, let them do peer tutoring, or make a one-on-one setup. Among
these approaches, one-on-one teaching, known as tutoring, was proven effective in several studies, but implementing this
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practice is quite expensive [3,4]. Therefore, the utilization of Game-Based Intelligent Tutoring Systems, mimicking a
teacher doing this tutoring or remediation process, was considered an excellent alternative [5,6].

A GB-ITS sustains students' engagement through gameplay and adapts to the needs of its players by giving feedback
to provide them information on which content knowledge or skill they need to study more and provides teachers data
about the needs and achievements of their students [7, 8]. But with all developed GB-ITS, there is still none developed
for general use. All developed GBLs and GB-ITS are for learning a specific topic or subject only, but none is developed
yet which can be utilized by educators to add or edit their desired lessons or contents and provide assessment in the form
of games in a GB-ITS platform. If this is possible, remediation on a one-on-one teaching approach, also known as tutoring
will be cheaper with the use of a customizable GB-ITS.

This is what this study sought to address, to develop a general-purpose GB-ITS, initially for ICT-related subjects,
given recent data regarding the availability and ratio of computers in public schools, which is only 532,637 compared
with the 19.28 million total population of students [9], and based on the 2018 Programme on International Students
Assessment (PISA) results [10], where the Philippines ranked last in reading literacy, and second lowest both in Science
and Mathematics literacy among 79 countries. Some study shows a common reason for students’ difficulty in Mathematics
and Science subjects, including English Phonology [11], is students’ difficulty in remembering, whether it is prerequisite
skills or competency, or a topic just discussed a day before a new topic [12-14]. These facts suggest a system that improves
memory and will serve as an alternative remediation/learning delivery tool for ICT subjects. The method developed in
this study will be implemented in Calasiao Comprehensive National High School, Senior High School, and tested by
selected sections of students taking ICT subjects.

The main objective of this study was to develop a Memory Enhancer Game: An Intelligent Learning Tool following
the principles of a Game-Based Learning Intelligent Tutoring System.

Specifically, it sought to answer the following:

. What type of puzzle game(s) should be adapted in the proposed Memory Enhancer Game for ICT-related
subjects?

. What are the game features to be adapted in the proposed Memory Enhancer Game for ICT-related subjects in
terms of:

a. Perspective

b. Design

c. Rewards and scores
d. Player’s Properties

. What is the level of validity of the proposed Memory Enhancer Game for ICT-related subjects with regards to:

a. design

b. accuracy

¢. navigation and
d. usability

. What is the level of acceptability of the proposed Memory Enhancer Game for ICT-related subjects of players
or students regarding:

a. preference in using Game-based Learning Intelligent Tutoring Systems
b. system’s suggestions and feedback

c. difficulty level of games

d. visual aesthetic design and

e. content

The findings of this study contribute to the development of a possible effective alternative for the remediation and
Learning of ICT subjects, as well as a temporary solution for the lack of computers. This can also contribute to any future
study to test whether a general-purpose GBL or GB-ITS model would compare; if it will not equal the effectiveness of
GBLs designed for delivering specific contents or subjects. Empirical-wise, the resulting system of this study can be used
for testing the instructional efficacy of game features that will be adapted in the proposed system.

2. Background Study

2.1. Development of a Game for Learning

Commercial games, or digital games, are known for being addictive. Recorded ages involved in this addiction are
grade schoolers, middle school, high school students, and adults. The US even recorded an average of 9.5 hours a day
commitment to playing digital games, according to Kneer and others (2014), as cited in [15].
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So, education enthusiasts found ways to use this popularity of digital games to aid, even to the extent of executing
the teaching and learning process itself, without or with minimal teacher intervention, and initiated Game-Based learning.

This is all possible due to the one factor that digital games exhibit: playfulness. Though, not all digital games for
learning easily tribe as commercial games do, so researchers studied what elements made digital games addictive and
engaging [7]

Along with its motivational effects, GBL has four other benefits [16]: student-centered learning, which enables
students to learn at their own pace; social-emotional growth through the development of soft skills, primarily in non-
digital games, but not limited to digital games version with group game collaboration features; low-risk competition,
where student’s confidence is developed; feedback, where students learn where they still need to improve and did well,
and provides teacher records of students’ performance.

2.2. Game Type for Retention of Learning or Remembering

Another consideration of doing so is the selection of which game type best supports or enhances memory or retention.
According to the study of [17], playing puzzle games which are also considered memory games, like Sudoku, Rebus
puzzles, Jigsaw puzzles, chess, Crossword, and Match Pair cards improves both short-term and long-term memory, trains
visual memory, improves visual-spatial reasoning, increases attention to detail, improves the ability to distinguish
differences and similarities among objects, improves memory and brainpower, making puzzle games the best game type
to start developing with if someone is planning to create a GBL for better retention of learning. Therefore, the puzzle
game type is the best one to start developing with if one plans to develop a Game-Based Learning system for retention.

2.3. Game Design for a Game-based — Intelligent Tutoring System

The following elements were found to be comparable in different studies, making digital games engaging: controls,
aesthetics, challenge, competition, and rewards [18]. Controls pertain to the autonomy of the players to control the
possible variety of experiences following a set of game mechanics [7, 19]. Another is Aesthetic design, for it attracts
gamers to use games with sophisticated designs, which include the game environment, characters/avatar, the visual design
of cues and feedback, and of tools and controls of the game. [7]. The visual design of a digital game could or may not
attract players to use it. Keeping the players engaged is another essential element, and so the game Challenge [20, 21]
should be effectively designed in a manner that the players do not lose interest in the game because it is too easy, making
it boring to play, or too difficult, in a sense that players lose interest due to the loss of control and ability to win a level.
Social factors also help in keeping a player engaged in a game. Having a record to beat, achieving higher than peers, and
having popularity are reasons social games make the competition a plus. Lastly, winnings, rewards, or tokens make a
repetitive game enjoyable, giving players a sense of achievement for having completed a task, or an added tool to complete
a level [20], which serves as intrinsic motivation for learners to continue playing [7]. These elements, when combined,
having the exact level of difficulty, and embedded with the learning contents, make an educational game effective [22].

According to [7], these are other considerations for designing GBLs game features based on the Value-added
research:

. Modality — voice dubbing rather than printed text resulted in a median effect size of d = 1.4

. Personalization — conversational text rather than a narrative or formal language with a median effect size of
d=1.5.

. Pretraining — adding a pregame trial with guiding instruction results in learning improvement equivalent to a
median size of d = 0.8 across seven experiments.

. Coaching —in-game feedback and advice resulted in a learning improvement of the median effect size of d =
0.7.

. Self-explanation — based on 16 experiments, game prompts for explanation or reflection during the game
produced a learning improvement of a median effect size of d = 0.5.

The study continues to test other game features for instructional effectiveness, such as competition (showing of
ranking of players based on scores), segmenting (creating sections or panels to divide the screen into parts), image (use
of digital tutor or agent on screen), narrative them, choice (letting players use tokens as coins for purchasing, and allowing
players to go back to previous game levels they have already completed).

2.4. Usability and Content Delivery of Game-based Learning Systems

Studies included in [7] show GBLs' effectiveness:1. Cognitive consequence — a series of experiments were conducted
to test whether there is improvement in the cognitive skills for learning after playing games compared with a controlled
game or not playing at all, which resulted in a median effect size of d = 1.2 using action video games, and a median effect
size of d = 0.8 based on six experiments using spatial puzzle games. 2. Media comparison research — which compared
learning through games and learning through traditional media, which resulted in the consistent advantage of learning
through games with a median effect size of d = 0.5 based on six experiments.

There are factors to consider regarding what purpose a GB-ITS would be developed for [22]. According to the studies,
there are four (4) significant reasons identified: motivation, preparing the students for the topic; teaching and presenting
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new knowledge and skills; content mastery, helping master a specific topic or subject contents knowledge and skills; and
the acquisition of higher order thinking skills or HOTS. However, you cannot combine all four in single GB-ITS. The
focus of this study is to develop a content mastery GBL-ITS applying drill and practice, which some successful studies
made use of, namely Funbrain [23], iStart-2 [24], Word Injection [25], Kahoot! [26], and many others initiated an online
GBL.

2.5. Game-based Intelligent Tutoring System’s Suggestion and Feedback

Some even brought GBL to a higher level, adapting to its students' needs, style, and level of learning, and developed
the Game-based Intelligent Tutoring System [27-29]. Intelligent Tutoring System was an initiative introduced before GB-
ITS. ITS is a system composed of 4 basic modules, the Domain module, which contains the learning content; the Student
module, a data bank about the content knowledge, learning style, and other information about the student; another is the
Teacher module, which contains the pedagogies to be used in delivering the content to the student, depending on the
collected student data; and the Interface module, which is the most critical module among the four because it serves as a
mediator to all the other modules, letting the student interact with the system [5]. However, the problem with ITS is that
it cannot maintain students' engagement in prolonged skills or content knowledge acquisition [24], so the synergy of
Game-Based Learning and ITS was introduced. A GB-ITS not only sustains students' engagement through gameplay, but
it adapts to the needs of its players by giving feedback to provide them information on which content knowledge or skills
they need to study more and provides teachers data about the needs and achievements of their students [7, 8].

2.6. Preference for Using Game-based Learning Intelligent Tutoring System

According to the study by [30], "GBL combined with multimodality can be a catalyst creating energy and motivation,
where teachers, as well as students, can design their own educational games, compared with traditional blended face-to-
face and online learning environment approach which cannot maintain students' interest which results to high dropout
rates.

Another factor that makes GBL student-centered is its "graceful failure™ feature, where it is not that detrimental for
students to lose during gameplay but serves as both intrinsic and extrinsic motivation for them to learn [31].

Recorded successful attempts of using this technology in different fields are Fraction Addition/Subtraction [32], first
aid awareness [33], reading comprehension [24], synonyms, antonyms and homonyms [25], austerity [34], Bioinformatics
[35], etc., making the use of GB-ITS applicable in different fields.

2.7. Review of Foreign and Local Literatures

According to [17], in his conduct of study entitled: "Effectiveness of Memory Game on Academic Performance of
Primary School Students," he did experimental research using matching pair cards as the memory game for the
experimental group and the traditional method for the control group, with their pretest t-test result showing no significant
difference in the two(2) groups' performance before the conduct of experiment and a remarkable 17.35 to value for the
posttest showing there is a significant difference between the performance of the experimental group from that of the
control group, showing that the experimental group performed better than the control group.

[36] made use of 3 instruments to test the effectiveness of games for learning using a t-test, class observation, a
pretest, and a posttest. Whereas the pretest means of 10.9 has, a standard deviation of 4.1 and a standard error mean is
0.92, while the mean of the posttest resulted in 14.8, with a standard deviation equal to 3.4 and 0.75 standard error mean.
Show that mean is -2.9, the standard deviation is 2.07, and the sig. (2-tailed) = 0.001, which shows evidence that learning
with games helps students in learning English vocabulary.

Studies by [37-39] showed effectiveness not only in retention and learning through puzzle type and card game-based
learning but also encourages active learning [39] leading to students initiatives to work on exercises on their workbooks,
learning engagement, decision making, improve critical thinking, more profound understanding about the course or
subject matter, encourage group discussion which enhances peer learning [38], reduce monotonous learning methods,
help students to focus, self-esteem and improve retention [37]

[40] conducted pre and posttest to measure the effectiveness of GBL using the card game Conveyance Go for learning
scientific knowledge of transport and energy, where results showed significantly higher scores of students during the
posttest than their pretest scores. The study also shows, based on its survey conducted on students immersed in learning
using this card game, that perceived usefulness and intention of use is mostly high, indicating students felt they had
learned transport and energy using the card game and that it could be used to learn other topics in science.

The use of Mobile GBL about insects also showed positive results, according to [41] study, where it is evident that
it improves students' learning achievement compared with non-gamified mobile learning and traditional instruction. Their
study also shows differing examination achievements of students with different gender and interest, where male students,
who are mostly interested in insects, have higher learning performance than female students using the Mobile GBL about
insects.

Another experiment was conducted by [32] which was conducted during the pandemic, letting primary students use
their Game-Based Intelligent Learning Environment (GILE) and dividing them into two(2) groups; the experimental
group used the Pedagogical Component on active mode, which served as an active tutor mode or guide, and the control
group used the system Pedagogical Component on inactive mode, shown that students using the Pedagogical Component
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on active mode who understood the control mechanics of the game, including those who persevered through difficulty
using the game improved in their performance in both addition and subtraction of fractions.

[42] used augmented reality in content delivery and game controls, which showed positive feedback from the game
users regarding the learnability of content, engagement, and motivations through rewards, including trivia.

Synthesis of the Reviewed Studies

The review of the related literature and studies provided the researcher with valuable and relevant information, which
is comparable to the system that is expected to be developed in this study, as to the factors of consideration in the
development of a Game-Based Learning system of a specific purpose, the procedure of testing its effectiveness and
validity. Hence, the following interconnected information will be adopted in the development of this study:

« All reviewed studies show that using games for learning effectively improves students' academic performance.

»  The reviewed studies that utilized puzzle game types for learning showed significant improvement in students'
retention and academic performance after using their systems.

+ Among the reviewed studies, only [32] indicated the importance of pre-training for the use of the system's
controls and understanding of its mechanics, which may affect the efficiency of the system and cause confusion
among players or learners' understanding of the system's learning content.

«  All reviewed studies show concrete evidence that playing games improves cognitive skills for learning.

3. Methodology

This study underwent the following stages, (1) Planning Stage, (2) Development Stage, (3) Validation and
Acceptability Stage, and (4) Final Revision Stage.

Planning Stage. In this stage, the type of games and the features of the Memory Enhancer Game were considered.
The aim for the development of the MEG was for mastery of learning contents and so the types of games selected were
based on drill and practice [43]. The results of the planning stage included the selection of the types of presentation
formats for delivering learning contents (shown in Table 2), the features and controls for the server and client side of the
system (shown in Table 3), and the type of games to adopted in the developed MEG:

Development Stage. This stage included the creation and collection of learning resources for the delivery of learning
content added to the Game-Based Intelligent Tutoring system based on the Least Learned Competencies in grade 11
Computer Systems Servicing (CSS) and grade 11 Empowerment Technologies (ET) of the students of Calasiao
Comprehensive National High School (CCNHS) last 2nd quarter of school year 2022-2023; designing the MEG’s user
interface, game flow, and effects were based on the game design questionnaire accomplished by CCNHS ICT SME
teachers; which included the feedback displays for player’s game completion; reports and/ or player’s standings display;
and coding and publishing of the GB-ITS.

Validation Stage. In this stage, the MEG system was validated by the ICT teachers and professors at the Schools
Division Office | Pangasinan and of universities in Dagupan City.

Acceptability Stage. This included the beta testing of the GBL system by 2 classes of senior high school students of
Calasiao Comprehensive National High School taking ICT-related subjects last 1st semester of school year 2022-2023.
After testing the system, the students determined the level of acceptability of the system.

Planning Stage

Development
Stage

Feedback

Feedback Acceptability

YES

Memory Enhancer
Game for ICT Related
Subjects

Fig.1. Research procedure
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Final Revision Stage. After testing the system and measuring its validity and acceptability, opinions and suggestions
from the validators and end users were integrated into the final revision of the GBL. Other suggestions not included in
the final revision of MEG were included in the Recommendations of the study. negative, or neutral. The Word Art online-
based word cloud generator website is also going to be used here to find the most frequently used words in the opinions.
However, the flowchart of the proposed work in given above.

4. Data Analysis and Findings

4.1. Puzzle Game Type for MEG

The table below shows the preference of (9) respondents, the ICT teachers and SMEs on the puzzle game type(s) to
be adapted for the MEG, which answers the first research question of this study. Traditional puzzle game type as well as
non-conventional puzzle game types were included in the options.

Table 1. MEG puzzle game type

Criteria Category Frequency/Mean Percentage
Simulation 3 33
Strategy Game 3 33
Puzzle Game Type Board Game 2 22
Picture Puzzle 1 11
Word Puzzle 0 0
Strategy Game & Simulation 4 44
Select 2 Puzzle Game Types to Board Game and Strategy Game 3 33
combine in MEG Picture Puzzle & Simulation 1 11
Board Game and Simulation 1 11

The Puzzle Game type, based on the tabulated results, respondents prefer non-traditional puzzle game types in
designing MEG GB-ITS, which are the Simulation and Strategy game types. It also shows an even distribution of votes
of 3 each for Simulation and Strategy game types, earning the highest percentage of 33% among the options. Under 2
Puzzle Game Types to combine in MEG, the same as shown in the results of the ICT teachers and SMEs’ votes in their
preference for which puzzle game types, they would wish to combine with the frequency of 4 out of 9 respondents, earning
the highest percentage of 44%, were in favor with the combination of Simulation and Strategy puzzle game types the to
be adapted in the development of the MEG system as shown in the figures below:

SCORE I /500 TIME 021602  PLAYER: OWE

i Affcholeyfof fry fe]-fuln)
ofefcfrfsyrfol vl fv]-]
Ovesnee

Fig.2. MEG’s strategy puzzle game

The MEG’s strategy puzzle game provides all needed letter tiles to complete all items in each round of a game. It is
up to the player how to utilize these letter tiles to help them guess or spell-out items in each round. Each game under this
game type can consist of a maximum of 20 items, with a minimum of 1 up to 4 items per round, depending on the available
items for the player’s selected content to review, and game level difficulty played. All unused tiles per round will be
converted to points which will be added to the player’s total score in the game.
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PLAYER 11138 00:40:07

-
=

Deskiop to Router

Fig.3. MEG’s simulation puzzle game

For MEG’s Simulation game, the student/player is given a set of choices to either complete a task or simply identify
what is asked per round in a game. The player is required to pick 2 among the choices given, then the TURN IN button
will be enabled. Once pressed, the game will give a video or image feedback, corresponding to the answer of the player.
Each game under this game type could consist of a maximum of 20 items, again depending on the availability of items
for the selected content the player chose to review, and the difficulty level he/she is currently playing.

4.2. MEG Game Design Features

This study also determined the game features adapted in the development of MEG system. Game Perspective, Design,
Rewards, and Player’s Properties features to be adapted in MEG were determined from the result of the MEG Design
guestionnaire answered by the senior high school teachers of Calasiao Comprehensive National High School teaching
core/ and specialized ICT subjects.

Table 2. MEG game design features

Criteria | Category | Mean | Descriptive Equivalent
Design Features
?r.otr:nharacters — there are different characters players can choose 500 Very Highly Preferred
b. Story — the game has a narration 4.78 Very Highly Preferred
1. Important in gameplay c. Gameplay 4.78 Very Highly Preferred
d. Graphics 4.78 Very Highly Preferred
e. Environments 4.67 Very Highly Preferred
f. Music 4.67 Very Highly Preferred
a. Avatar or character 4.78 Very Highly Preferred
2. Visual aesthetics b. Stylish 4.56 Very Highly Preferred
c. Hyper-Realistic 4.56 Very Highly Preferred
a. Audio played when player earns or loses points 4.89 Very Highly Preferred
3. Event notice b. Visual representations of player lost or earned point(s) and live(s) | 4.89 Very Highly Preferred
¢. Music notion informing player that something is approaching 4.67 Very Highly Preferred
c. Increase of items 4.67 Very Highly Preferred
4. Game level difficulty a. Time limits 4.56 Very Highly Preferred
determinants b. Difficulty of items 456 Very Highly Preferred
d. Limiting of controls 4.33 Highly Preferred
5. Labelling of player’s a. Usual game level terms (Ex. Newbie, Rookie, Novice) 4.89 Very Highly Preferred
game levels b. Local or Filipino terms 478 Very Highly Preferred
Weighted Mean | 4.71 Very Highly Preferred

Volume 15 (2023), Issue 6 15



Memory Enhancer Games: A General-purpose Game-based Intelligent Tutoring System

Game Perspective

a. Mobile 4.89 Very Highly Preferred
1. Platform(s) to be used b. Computer 4.67 Very Highly Preferred
¢. Game Console 4.00 Highly Preferred
c¢. Top Down (like in Plants vs Zombies and Mobile Legends) 4.78 Very Highly Preferred
2. Player’s Point of View a. First Person 4.67 Very Highly Preferred
b. Third Person 4.00 Highly Preferred
_ b. Virtual Reality 5.00 Very Highly Preferred
g(‘)ﬁ?{)?se environment and a. Augmented Reality 4.67 Very Highly Preferred
¢. Motion control 4.67 Very Highly Preferred
a. Action/Adventure 4.89 Very Highly Preferred
e. Mystery 4.89 Very Highly Preferred
f. Science Fiction 478 Very Highly Preferred
4. Game theme N - i
c. Historical Fiction 4.33 Highly Preferred
d. Fantasy 4.33 Highly Preferred
b. Horror 3.11 Moderately Preferred
Weighted Mean | 4.51 Very Highly Preferred

Game Rewards and Scores

1. Acceleration of player’s level with a dramatic increase of player’s gameplay scores. 4.89 Very Highly Preferred
2. Giving of tokens as rewards in gameplay 4.89 Very Highly Preferred
3. Promotion of player’s level based on collected tokens 4.78 Very Highly Preferred
4. Use tokens for purchase of tools, upgrades or extra controls/privileges 4.78 Very Highly Preferred
5. Enable teachers and administrators to view players’ game records. 4.78 Very Highly Preferred
6. Add restrictions on viewing user’s/players’ scores or data 4.67 Very Highly Preferred
7. Demotion of player’s level with consecutive decreases in player’s gameplay scores 4.67 Very Highly Preferred

. 4.67 Very Highly Preferred
8. Feedback and Suggestions based on scores 89 iahl forred
a. Enable integration of review materials in the system for remediation of learning. 4. Very Highly Preferre
b. Use the following learning content presentation file formats 4.89 Very Highly Preferred
b.2. Video or movie file in form of .MP4, .AVI :
! 4.67 Very Highly Pref
b.1. Document file in form of PDF 6 ery Highly Preferred
4.56 Very Highly Preferred

Weighted Mean | 4.76 Very Highly Preferred

Player’s Properties

1. Prefer multiplayer game 4.89 Very Highly Preferred
2. Select an avatar for gameplay 4.89 Very Highly Preferred
3. Evolution of player’s avatar 4.89 Very Highly Preferred
4. Show player’s rankings 4.89 Very Highly Preferred
5. Given multiple players lives as limits/chances for gameplay 4.78 Very Highly Preferred
6. Customize player’s avatar 478 Very Highly Preferred
7. Enable player to return to previous game levels already played 4.44 Highly Preferred

Weighted Mean | 4.79 Very Highly Preferred
Overall Weighted Mean | 4.51 Very Highly Preferred

Legend: Very Highly Preferred - 4.51 — 5.00, Highly Preferred — 3.51-4.50, Moderately
Preferred - 2.51-3.50, Slightly Preferred — 1.51-2.50, Very Slightly Preferred - 1.00-1.50

One of the features of MEG that categorized it under GB-ITS is its review interrupt, which integrates an on-screen
or animated tutor/avatar was included based on the result of the respondents under Game Features — 2. Visual Aesthetics,
providing the student response or feedback to answer he/she gives to interrupt questions during his/her review of his/her
selected content. The MEG’s review interrupt will ask questions regarding the review material being reviewed by the
student. The student is allowed to return to the review material when prompted by the review interrupt screen, and even
switch off or on the review interrupt screen during a review. Once the student answers all interrupt questions correctly,
the system then asks if the student would like to continue reviewing or is ready for an assessment in the form of a game,
which the system will determine which game type the student should play, depending on the availability of game type
items for the selected content the student reviewed.
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e CleO)

Question:
Try to answer this one:
Item 1 of 3

Click this to Return to Review>>> —

AMONC ADVANCE SHARING
SETTINGS, YOU TURN ON SHARING
IN ALL SETTINGS EXCEPT FOR:

Fig.4. MEG’s review interrupt avatar

Game Type Slot Machine

Click the lever to Win a Game

Fig.5. MEG’s game type slot machine

In response to the preference of the respondents under Game Perspective — 4. Game Theme, where Mystery scored
highest along with Action/Adventure, the researcher added into the MEG system a feature using a slot machine, that
randomly selects a puzzle game type the student should play after reviewing the content and answering all interrupt
questions regarding it correctly. This feature was added to the system to make a non-predictable interaction with the
system, preventing a routinary experience of students/players when interacting with an Intelligent Tutoring (ITS), which
based on [24], causes players to lose interest in engaging further with the system with prolonged use.

CleO)

Player: QWE

Game History.
LEST (Baie ) Castent- Tasic | Scare! Needs Imprevement:

m uw 25 2023 | Basic Sefmware - Install and Contigure Conwater Systems [/GCS) | Scare: 5180 Nothing in this list

Juw 25 2023 | Caliing LAN - Set-tip Computer Networks [SUCH] | Scere: 5180
Juw 25 2023 | Iywes of Computers - lustall sad Coutigure Computer Systems (ICCS] | Score: 5180
Jww 25 2023 | Opersting System Comparisoa - Install avd Coutisure Computer Systems (/CS] | Score: 5180

Jum 25, 2023 | Setwn Peer-to-Peer Network - Set-Uip Computer Networks (SUCK) | Score: 5180

Juw 25 2023 | Overating System Overview - lnstall and Coufisure Computer Systems (/GCS) | Score: 5180

Jow 25 2023 | Intro to Netwarking - Set-Up Gomputer Networks (SUCK) | Score: 5180
Juw 25 2023 | Setup Peer-to-Peer Network - Set-lip Computer Networks (SUCH) | Score: 3060

Juw 25 2023 | lotrs 1o Networking - Set-lip Computer Networks (SUGH] | Score: 3060

Highest Score>>> May 18, 2023 | Tywes ol Computers - Install and Conligure Compuler Systems — PUErVETREIn

Fig.6. MEG’s game type slot machine
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Another feature of MEG s its scoreboard or the Game record window, which enables the preferred game features
by the respondents under Game Rewards and Scores — items (5) and (6), provides the players/students feedback to which
content or skills they need to review and which competency or topic they have already mastered. This feature also provides
intrinsic motivation to players to beat their own records or do better than other players, according to [20].

tune 21,2023

You're a legend! You've aced the game
not having to need any tile!

You've earned a FIRE token
TOPTC: Set-Up Computer Networks (SUCN) |

396/300

Fig.7. MEG’s player level window

MEG also gives tokens to players every time they score perfectly in a game based on the results of the MEG Design
questionnaire, under Game Rewards and Scores — items 3 and 4, where the respondents preferred giving tokens as a
reward during gameplay which can be used as game tools or privileges. There are two types of game tokens players can
receive which they can use as additional tools or privileges during games. The Fire token can be used when playing a
Simulation game, which burns 1 to 2 unnecessaries tiles or options for a game round. Another is the Ice token, which
when used buys an additional 20 seconds for a player when playing a Strategy puzzle game.

June 21,2023

SET-UP COMPUTER NETWORKS [SUCN)

SETUP PEER-T0-PEER NETWORK

Still need work on:

/ intro to

Peer-Ig-Peer Nelwork Coliguration | Selup Peer-to-Peer Nelwork

Uritity snd Basic Soltware | Basic Software

Ereating an Ethernel Cable Nands-0n | Cabling LAN

Parls amd F | Tywes of

Fig.8. MEG’s game result window

Another feature of MEG is its Game Result window, in response to the preference of the respondents under Game
Rewards and Scores — 8. Feedback and Suggestions based on scores, which provides players/students feedback regarding
the game they played, which skill or content they still need to review, and which content or skill they have mastered.

Again, in response to the preference of the respondents under Game Rewards and Scores — 8. Feedback and
Suggestions based on scores — A., players are provided with topics that contain subtopics under them, and each subtopic
can contain a list of contents the player can choose from. Each topic or subtopic is easily recognized with icons. Subtopics
with contents that are already mastered by players are colored gold, just as the “Peer-to-Peer Network Configuration”
button shown in the figure above, indicates it was already mastered by the player.
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CRO)

Click 1o Select a Sublopic below:

Fig.9. MEG’s Topic/subtopic window

CONTENT WINDOW @@@
—

Click lo Select a Content below

D s .
-

i 2 Ntk P — Banc Sohmare Cabing LAN

LETE -)l" by ) Mute udie ~

Fig.10. MEG’s content window

Students can choose subtopic(s) under a selected topic, which could contain a number of contents in both video and
PDF files, depending on the availability of contents per subtopic, in response to the preference of the respondents under
Game Rewards and Scores — 8. Feedback and Suggestions based on scores.

4.3. Level of Validity of MEG

After developing the MEG system based on the result of the MEG Design Questionnaire, the next this study checked
its validity as a GB-ITS, which was first tested with ICT-related subjects by (8) ICT Professors, SMEs, and teachers from
universities and high schools in Dagupan City and Schools Division I of Pangasinan. The MEG system’s validity was
checked with regard to its design, accuracy, navigation, and usability.

The MEG was rated Very Highly Valid in all aspects, though still lacks some features with the ICT teacher and SME
validators indicated in the recommendations of the MEG’s validity questionnaire, namely adding a batch processing of
items of games, zoom feature, and modality or dubbing of contents and game items for students or player with eye
impairments, request for change of player’s basic information, and improvement or adding of more aesthetic design and
audio score to MEG.

Table 3. Validity of MEG

Criteria Mean Descriptive Equivalent
MEG?’s Design
1. The game design follows a consistent concept of game theme 4.67 Very Highly Valid
2. The game design is appropriate to the grade level of its intended players or users 4.44 Very Highly Valid
3. The game design is stylish, and its aesthetic design and audio score is not overdone. 4.44 Highly Valid
Weighted Mean | 4.52 Very Highly Valid
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MEG’s Accuracy

1. User’s data are not confused with other user’s game play records and data. 4.89 Very Highly Valid

2. User’s access control depends on the user role. (Ex. Admin can access all other

accounts, and students are restricted from quiz/game items modification, addition and 4.77 Very Highly Valid

deletion.)

3._The system’s suggested_subject content competencies to be reviewed correspond to the 467 Very Highly Valid

mistakes the player committed during game play

4. The scores an(_l feedback generated after every game play correctly reflects the player’s 4.44 Very Highly Valid

performance during game play.

FS)ia';he visual aesthetics and audio score directly reflect the actual events during game 433 Highly Valid
Weighted Mean | 4.60 Very Highly Valid

MEG?’s Navigation/Controls

1. Game controls are given sufficient instructions for use 4.89 Very Highly Valid

2. Game controls are not confusing to use and are easily maneuvered 4.67 Very Highly Valid

3. Game controls are appropriate for the level of the intended end users 4.44 Highly Valid

4. Menus are easily understood and are not confusing. 4.33 Highly Valid
Weighted Mean | 4.58 Very Highly Valid

MEG?’s Usability

1. The If?arnlng content qf the Memqry Enhancer Games can be updated based on the 4.99 Very Highly Valid

learners’ needs and curriculum requirements.

2. The Memory Enhancer Games is appropriate for delivery of any ICT-related subjects. 4.99 Very Highly Valid

3. S_tudents/PIa_yers of Memo_ry Enhancgr _Games can easily track their record and access 4.99 Very Highly Valid

available learning resources integrated in it.

4. The Memory Enhancer Games are appropriate for learning ICT-related subjects. 4.78 Very Highly Valid

5. The system provides reliable information for teachers to evaluate student’s . .

performance and level of knowledge with regards to contents or competencies learned 4.67 Very Highly Valid

6. The system is an effective alternative ICT learning content remedial tool 4.44 Highly Valid
Weighted Mean | 4.78 Very Highly Valid

Overall Weighted Mean | 4.62 Very Highly Valid

Legend: Very Highly Valid - 4.51 — 5.00, Highly Valid — 3.51-4.50, Moderately Valid - 2.51-3.50,
Slightly Valid — 1.51-2.50, Very Slightly Valid - 1.00-1.50

4.4. Level of Acceptability of MEG

After revising the MEG system based on the recommendations from its validators and the result of the Validity test,

the MEG was tested by (100) students who served as its end users, which was composed of two classes, a class of STEM
Grade 11 students taking up Empowerment Technologies for the ICT core subject, and a class of TVL-ICT Grade 11
students taking up Computer Systems Servicing to test MEG on a specialized ICT subject. The results tabulated are shown
in Table 4 below:

Table 4. Acceptability of MEG

20

Criteria

| Mean | Descriptive Equivalent

Preference of Using MEG

1. | find the MEG more engaging compared with traditional way of learning ICT-related
contents

431 Highly Acceptable

3. I prefer using this for learning ICT related learning contents than with other computer-
aided instruction tools

4.03 Highly Acceptable

2. | can play this game for more than a week

3.61 Highly Acceptable

Weighted Mean

3.98 Highly Acceptable

MEG’s Suggestions and Feedback

1. The scores and feedback generated after my gameplay correctly reflect my
performance during gameplay.

4.27 Highly Acceptable

2. The system’s suggested learning content/competency for my review correctly reveals
my mistakes and difficulties during gameplay.

414 Highly Acceptable

3. The visual aesthetics and audio score directly reflect the actual events during my
gameplay.

3.97 Highly Acceptable

4. My user data are not confused with other user’s gameplay records and data upon MEG
login

3.85 Highly Acceptable

Weighted Mean

4.06 Highly Acceptable
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MEG?’s Difficulty of Game Levels

1. There is a distinction in each game level that makes me want to move higher 4.23 Highly Acceptable
2. The game levels are appropriate for my grade level 4.14 Highly Acceptable
3. The starting levels of the game have appropriate difficulty and ease. 4.00 Highly Acceptable
4. 1 am still engaged in playing the MEG even during advanced game levels 3.79 Highly Acceptable
?i‘nlald?e\r;glt find the games too easy and has enough challenge to keep me playing till the 376 Highly Acceptable

Weighted Mean | 3.98 Highly Acceptable

MEG?’s Visual Aesthetic Design

1. I like the game design 4.24 Highly Acceptable
2. The game environment directly responds to each of my game interactions 4.15 Highly Acceptable
3. Menus are easily understood and are not confusing. 4.01 Highly Acceptable
4. 1 do not wish to add some more visual effects/design to the game 3.24 Moderately Acceptable

Weighted Mean | 3.91 Highly Acceptable

MEG?’s Content Design

1. The Memory Enhancer Games are appropriate for learning ICT-related subjects. 4.23 Highly Acceptable
2. The system provides reliable information for teachers to evaluate my performance and
level of knowledge with regards to contents or competencies learned

3. The use of MEG is effective for gaining mastery or retention of learning contents or
topics imported in it.

4. The system is an effective alternative ICT learning content remedial tool 4.12 Highly Acceptable
5. Using Memory Enhancer Games, | can easily track my record and access available
learning resources integrated in it.

6. The learning content of the Memory Enhancer Games could be updated based on my
needs, as learner/player and the curriculum requirements.

7. The Memory Enhancer Games is appropriate for delivery of any ICT-related subjects. | 3.92 Highly Acceptable

8. There are sufficient types of learning content presentation formats integrated in MEG
that | can choose from and prefer learning/reviewing with.

4.22 Highly Acceptable

4.16 Highly Acceptable

4.08 Highly Acceptable

4.06 Highly Acceptable

3.86 Highly Acceptable

Weighted Mean | 4.08 Highly Acceptable
Overall Weighted Mean | 4.02 Highly Acceptable

Legend: Very Highly Acceptable - 4.51 — 5.00, Highly Acceptable — 3.51-4.50,
Moderately Acceptable - 2.51-3.50, Slightly Acceptable — 1.51-2.50, Very Slightly Acceptable - 1.00-1.50

Based on the results of the MEG’s Acceptability questionnaire, the MEG was rated Highly Acceptable with the
overall computed weighted mean of 4.02, yet still needs some improvements to its features to be considered very highly
acceptable, namely aesthetic design, content formats that can be imported into it, game difficulty level or challenge, and
audio score.

5. Conclusion and Discussion

This study’s primary objective is to develop a memory enhancer game system in a form of a GB-1TS. It was identified
that puzzle game type best enhances memory, so the study proceeded to include choices of puzzle game types to the MEG
design questionnaire, in which the majority of the respondents chose strategy and simulation puzzle game types which
both earned 33% among the choices. The game feature to be adapted in MEG was also identified through this game design
questionnaire.

After the development of the first version of MEG, the system was validated by ICT teachers and instructors from
Schools Division 1 of Pangasinan and a university in Dagupan City, which resulted in MEG being rated as Very Highly
Valid in all aspects yet lacking some features which the validators indicated in the recommendations section of the validity
questionnaire. Some of the features recommended by the validators were included in the second revision of MEG, namely,
the zoom feature for students with eye impairments, and the request for changing players/students’ basic information.

The second revision of MEG was then BETA tested by (100) students, which was comprised of 2 classes of senior
high school students, 1 class taking up an ICT core subject, and another class taking up a specialized ICT subject. The
results of the acceptability questionnaire show that the MEG was already Highly Acceptable in all of the given aspects,
yet still needs improvements with regard to its aesthetic design, audio score, and game-level difficulty.

Adding topic and subtopic icon features was also included in the final revision of MEG, the game difficulty was also
improved as discussed in the description of the strategy puzzle game type on page 5.

Still, the researcher failed to include all the recommended features indicated in the results of validity and
acceptability questionnaires. The features which the researcher or other researchers who desire to continue developing
MEG should include the following: (1) modality or text dubbing, (2) batch processing of game items, (3) game score to
be converted to coin to allow purchasing of in-game tokens, (4) inclusion and customization of player’s avatar, enabling
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coins to purchase avatar’s accessories, and (5) game narration.

Other recommendations by the researcher are to develop a puzzle game type combining strategy and simulation
puzzle game types for the MEG only adapted these puzzle game types separately, improve and add more aesthetic design
to MEG, and conduct experimental research to measure MEG’s effectiveness as a general-purpose memory enhancer
game GB-ITS.

Other features of the MEG which make it a general-purpose Game-Based Intelligent Tutoring System are as follows:

LEE
y 4 r \
V4 d /Ii
.b/ —II
GAME
TOPIC SETTINGS RECORD
N J - b _J

Fig.11. MEG’s main menu

Players are given these 3 options upon selecting a subject they want to review. The Topic option leads to a list of
topics/competencies under the selected subjects, and each topic/competency contains a list of subtopics, under which are
also available contents to review. The Settings option leads to 2 tabs for player account settings. A player can request for
a change or correction of his/her basic information and change his/her MEG account password. The Game record options
led to the Game Record window as shown in Figure 6.

L@
Click o Select a Subject below:
i N V 3 i Y
COMPUTER SYSTEMS EMPOWERMENT rORSATION
SERVICING TEGHNOLOGIES LTERacY
\ \ J \ 4

Fig.12. MEG’s subject menu

Another feature of MEG is enabling administrators and teachers to add subjects to the system. Under each subject
added to MEG, teachers, and administrators can add topics, subtopics, and contents, and review interrupt and game items.

The findings of this study contribute to the development of a possible effective alternative for the remediation and
Learning of ICT subjects, as well as a temporary solution for the lack of computers. This can also contribute to any future
study to test whether a general-purpose GBL or GB-ITS model would compare; if it will not equal the effectiveness of
GBLs designed for delivering specific contents or subjects. Empirical-wise, the system developed in this study can be
used for testing the instructional efficacy of game features that will be adapted in the proposed system.
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