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ABSTRACT 

 
This research study sought to document the different learning experiences of the Grade 11 students of 
Santa Fe National High School while they (control and treatment groups) were exposed to the conventional 
manner of instruction (modules and video lessons) and gamified instruction, in the form of the 
ChemiCooking e-game, for the school year 2021-2022. Data were gathered using a researcher-made 
instrument: a pre-test, a post-test, and a checklist of student’s learning experiences. The quantitative data 
were subjected to various statistical analyses, specifically the mean, standard deviation, and t-tests of the 
pre and post-test scores. Moreover, the qualitative data were transcribed, analyzed, and thematized.   The 
findings and results of the study indicated that the control and treatment groups' pretest scores were not 
significantly different from those of the control and treatment groups. Furthermore, results showed that the 
post-test scores significantly differ, as reflected in their mean scores of 10.15 (sd=3.88) and 14.7 (sd=4.84).  
The difference in mean and standard deviation between the control and treatment group’s gain scores 
speak of the effectiveness of the ChemiCooking mobile e-game as an instructional material. Moreover, 
there is a significant difference in the knowledge gained by the control group (unexposed to the 
ChemiCoooking e-game) and treatment group (exposed to the ChemiCooking e-game) based on their 
respective post-test scores and gain scores, with the treatment group performing better. This leads to the 
conclusion that gamified intervention (ChemiCooking) is way more effective than the conventional delivery 
of instruction. The learners exposed to the ChemiCooking e-game have different and meaningful learning 
experiences.  
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INTRODUCTION 

 
 Chemistry as a subject remains one of the 

‘most challenging’ learning areas for learners, even 
before face-to-face instruction among schools at all 
levels has been eliminated due to the pandemic. 
This prompted schools to think of possible 
alternative ways to deliver education without 
sacrificing the quality of learning among students.  
MM Woldeamanuel et al. (2014) revealed that 
many students find introductory chemistry difficult. 

Despite its difficulty, Johnson and Johnson (1998), 
as cited in Magdara (2015), believed that 
Chemistry is considered one of the cornerstones of 
science, technology, and industry. Amesbury 
(2006), Learners in chemistry are not competent 
enough based on their performances. Kamisah 
and Nur (2013) said numerous students could not 
understand essential chemistry concepts correctly. 
Sozbiler and Pynarbapy (2010) also believed 
numerous scientifically mistaken concepts held by 
students go unchanged. Manneh (2019) argued 
that many students find chemistry demands great 
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exertion of effort due to its difficulty. This resulted 
in undeniably high dropout of chemistry curricula 
(Cooper & Pearson, 2012; Hailikari & Nevgi, 2010).  
Research on ludo pedagogy and ludo andragogy, 
in the delivery of education, has flourished. 
Wareham Morris and McGowan (2018) have 
proposed a rationale called ‘escape room,’. 
Nicholson (2015), defined escape rooms as ‘live-
action group-based competitions. Despite its 
popularity, “gamification” is still young (Welbers et 
al., 2019). Gamification is the act of introducing 
game mechanics to increase participation Terill 
(2008). Ibrahim et al. Meishar-Tal, H. and Ronen, 
M. (2016) found that educators expressed a high 
level of fulfillment, appreciated playing, and felt 
involved and ready to win.  

 Various studies on gamification have been 
conducted in the Philippines. Almeida (2012) 
concluded that personalized computer games 
promoted learning and motivation. Landicho et al. 
(2017) have found that gamification has shown 
positive student performance and productivity 
results. Malahito and Quimbo (2020) found out that 
learners are greatly interested in their field. 
Furthermore, Tiria, R. and Caballes, D. (2019), 
found that learners academic performance 
improved when gamification is applied.  

 Connectivism Learning Theory. Siemens 
(2005) suggests that learning occurs through links 
where learners recognize and transcribe within a 
series of networks. Harper (2015) elaborates on 
the ‘Synaptics’ of digital tools and technologies. 
Technology has greatly impacted the process of 
information sources, facilitation of learning, and 
choice-making (Buckley et al., 2017).  Cognitive 
skills development is impacted by media activities 
and technologies (Fiorini & Keane, 2014), and 
verbal and non-verbal intelligence advances 
through computer use (Beuermann et al., 2013; 
Fiorini, 2010; Malamud &  Pop-Eleches, 2011). 
Abstract reasoning, spatial logic, and pattern 
recognition can be improved through the use of a 
video game (Suziedelyte, 2015). Watching 
television can be interactive, but does not direct 
specific cognitive challenges, but probably 
moderates learning experiences (Coates Nee & 
Dozier, 2017). Suziedelyte (2015) showed that 
game-playing positively affects problem-solving 
ability, suggesting that game-playing students can 

(Ventura et al.,2013) theorize that 
considerable persistence over time might be 
caused by continual exposure to cognitive 
challenges.  

 The framework that the study in this 
investigation will utilize includes the review of the 
learning foundation theorized by Garris et al. 
(2002) and the connectivism theory by Siemens 
(2005). These theories are also believed to directly 
impact the success of gamifying education. 
Landers (2015), theorizes that a more direct 
facilitating process and a less direct regulating 
process are the two gamified learning processes 
affected by the game element. These form the 
foundation of gamified learning theory. Paas et al. 
(2005), when little cognoscible effort of learners 
into their learning, learning decreases. Zhao and 
Kuh (2004) state that, students gain less when 
students have a low interest in learning 
communities. Carini et al. (2006) suggest that 
academic performance is lower when learners are 
inactive in their schoolwork. Tay (2010), fantasy 
elements increase students’ learning-related 
behavior or attitude. Baron & Kenny (1986), the 
higher the quality of instructional content, the more 
effective the learning results are. Landers and 
Callan (2011), prompt completion of practice online 
assessments among students resulted from using 
game basics. The said assessment is far more 
effective at gaining facts, information, and skills 
than other methods, including dedicated typical 
brick and normal classroom set-up (Roediger & 
Karpicke, 2006). Enhanced learning results are led 
by a construct called time on task (Brown, 2001). 
Hamari et al. (2014), mediation is the 
interconnection among theories. As reflected in the 
study of (Nah et al., 2013; Simoes et al., 2013) 
mediational method is the most general application 
of gamification.  

 Guided by the above-cited theories, the 
researcher developed an e-game dubbed as 
ChemiCooking, which features a learning 
competency in General Chemistry 1, “write formula 
given the correct name of the compound, name 
compounds given their correct formula” 
(STEM_GC11AMIc-e-23). ChemiCooking is a 
researcher-owned, division of Nueve Vizcaya 
quality-assured and accredited offline ARCADE 
Mobile Game Application. which can be accessed 
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through OTG (On-The-Go), google drive, or any 
sending device like Bluetooth or SHAREit.  It is also 
easy to install. The game is designed to work with 
android mobile phones and tablets. The game also 
comes with a user manual that covers detailed 
information about operations, installations, and 
functionalities. The game will function as the 
primary instructional material after the participants 
receive orientation and or directions. A structured 
interview will follow to document the different 
learning experiences of the participants.  

 
OBJECTIVES OF THE STUDY 

 
This study evaluated the effectiveness of the 

gamified instructional strategy in General 
Chemistry 1, dubbed as ChemiCooking, and 
identified the learning experiences of the Grade 11 
students at Santa Fe National High School. It 
sought to answer the following questions: 1) to 
determine the student's knowledge level before 
and after the ChemiCooking intervention; 2) to 
evaluate the significant difference in the knowledge 
gained by students exposed and unexposed to 
ChemiCooking intervention; 3) to describe the 
experiences that the students learned while 
playing ChemiCooking.  

 
METHODOLOGY 

  
 In this study, the quantitative research 

design was utilized as the respondents were asked 
to take pre and post-tests, whose results were 
purposely compared in the latter part of the 
investigation. Through the school’s Guidance 
Counselor, the researcher conducted an interview 
using a questionnaire to identify the different 
learning experiences of the learners after having 
been exposed to ChemiCooking. The responses 
were analyzed further using a narrative design, 
where responses were individually examined to 
generate themes.  

 This investigation was carried out at Santa 
Fe National High School, Villaflores, Santa Fe 
Nueva Vizcaya, the biggest of the three high 
schools in the municipality. The respondents 
involved were the officially enrolled Grade 11 
students of Santa Fe National High School in 2021-
2022. The participants were composed of forty (40) 

learners in the control group and forty (40) 
learners in the treatment group. They were 
randomly selected using the fishbowl technique. 

 This study necessitated using instruments 
that can gauge the research participants’ 
engagement and performance before and during 
their exposure to the mobile game used in this 
study. The following, after having been approved 
by experts, were utilized: The Pre-test, Post-test, 
and Student Interview Questionnaire. To avoid 
conflict of interest, the researcher tapped the 
Guidance Counselor to administer the pre and 
post-test and the interview. This investigation 
followed three major steps, which included 1) 
Transcribing Interviews, 2) Analyzing Transcripts, 
and 3) Writing the Reports. 

 The quantitative part of the study used 
means and standard deviation. T-test for the 
pretest and post-test scores to determine the 
participant’s level of knowledge before and after 
the exposure to the game and to identify whether 
the game impacted the learners’ knowledge of the 
lesson. The percent normalized average gain (%g) 
was calculated using Hake’s Gain. The % g was 
interpreted as low (20% and below), moderate (21 
% to 70 %), and high (71 % and above). The 
effectiveness of intervention has a % g that falls 
between moderate and high. The qualitative part 
employed the narrative design to understand the 
various learning experiences of the participants in 
their exposure to ChemiCooking. This provided a 
detailed interpretation of the participant’s 
responses to eventually understand their various 
unique learning experiences as possible indicators 
of the effectiveness of the e-game. The quantitative 
data, however, was dealt with by computing the 
mean scores of both the pre and post-tests. 
Descriptive and Inferential analysis was employed 
to interpret the computed mean scores.  

 Before the participants' exposure to the 
mobile game, a permit seeking the 
parents’/guardians’ approval was distributed. The 
researcher had to make it clear that all the data 
gathered were treated safely to carry out the 
current investigation and did not affect, in any way, 
the academic performances of the learners that 
there was no known risk in their participation. The 
participants did not receive any payment for their 
participation nor any reimbursements. Any 
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information they have already provided will not be 
used in the study. After the study is completed and 
bound in a book, all the data in the Google drive 
will be deleted. Experts' approval was also sought 
before the research instruments' utilization. The 
results and findings were also treated with the 
utmost confidentiality. 

 
RESULTS AND DISCUSSION 
 

This part of the study presents and 
elaborates on the findings of this current 
investigation, which were obtained through the 
tools utilized in this study. Both the qualitative and 
quantitative data were subjected to different 
analyses.  
 The results are presented and discussed in 
this chapter following the sequence of the research 
problems. 

 
1. The level of knowledge gained by students 

using the ChemiCooking e-game   
 

Table 1 
Group Statistics on the Significant Difference in the Prior 
Knowledge of the Featured Competency 

 
 

The respondents’ level of prior knowledge of 
the featured competency is reflected in their pre-
test’s t-test result [t(78) = -.27, p = .79], which 
implies that the control and treatment groups' 
pretest scores are not significantly different. This 
further implies that their prior knowledge of the 
nomenclature of compounds is almost at the same 
level.   
 
2. The level of knowledge gained after the 

ChemiCooking e-game is presented in Table 
2 extensively 
 
The results show that the post-test scores of the 

control and treatment groups, however, seem to 
have a significant difference, as reflected in their 

respective mean scores and standard 
deviation, respectively.  
 
Table 2 
Student’s Level of Knowledge Before and After the 
ChemiCooking e-game 

 
 

Moreover, it can be inferred that the 
ChemiCooking mobile game has improved the 
level of knowledge of the treatment group. The 
treatment group has a level of knowledge that can 
be described as moderate gain after their exposure 
to the mobile game. The result is accorded to the 
study of Putz et al. (2020), that incorporating 
gamification in learning exerts an impact on 
knowledge gain retention increasing students’ 
learning performances. Similarly, Park and Kim 
(2021) study revealed that gamification in learning 
positively impacts students’ motivation and the 
educational content’s understanding.  The result 
further substantiates the study of M. -B. Ibáñez et 
al. (2014) that gamified learning activities positively 
affect students’ engagement and moderate 
improvement in learning results. Nonetheless, 
gamified learning in this current study significantly 
affected knowledge gain. It was effective in 
promoting comprehensive engagement among 
students.  

 The difference in mean scores and 
standard deviation between the control and 
treatment group’s gain scores implies the 
effectiveness of the ChemiCooking mobile game 
as a primary instructional material. It can also be 
said that it has helped the learners better master 
the concepts of the featured lesson in the mobile 
game than those who received the teacher's 
modular/video lesson instruction. Evident in this is 
the seemingly huge gap between their gain scores. 
Such a pattern of findings is common among 
studies of the same nature, where direct 
conventional classroom instruction is given to the 
control group and intervention is given to the 
treatment group. In the context of this current 
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investigation, there is an improvement in the level 
of knowledge of both the control and treatment 
groups. However, the difference in the mean and 
standard deviation scores can directly tell that the 
ChemiCooking e-game used as primary instruction 
for the treatment group is far more effective than 
the plain modular/video lesson given to the control 
group. Such findings were supported by a similar 
study by Su, C. H., & Cheng, C. H. (2015), who 
claimed that better learning performance and 
motivation can be greatly achieved with the use of 
mobile and gamification technologies compared to 
non-gamified mobile learning or traditional 
learning. 
 
3. The significant difference in the knowledge 

gained by students exposed and unexposed 
to the ChemiCooking intervention 

 
Table 3 
Group Statistics on the Difference Between the Respondents’ 
Scores/ Knowledge Gain  

 
 

The table shows that, in terms of gain scores, 
there is a significant difference between the mean 
and standard deviation scores. Meanwhile, the 
two-tailed sample t-tests disclosed a significant 
difference in post-test scores between the control 
(unexposed to the ChemiCooking intervention) and 
the treatment group (exposed to the 
ChemiCooking intervention). This can be 
interpreted as the ChemiCooking e-game, utilized 
as primary instruction with the treatment group, 
affected a better post-test result. This implies 
further that gamification employed among students 
in learning has been proven to be effective and 
substantial even though the mean normalized 
knowledge gain reflects moderate results. Thus, 
ChemiCooking utilization effectively increases the 
level of performance of grade 11 GAS students in 
the nomenclature of compounds. This result further 
substantiates the idea that gamified intervention 
materials should then be used as teaching 
materials as it effectively increases students’ 
performance levels (Funa et al. 2019). 

 In terms of the difference in 
scores/knowledge gain, there is a significant 
difference in the gain scores of the two groups.  
This implies that the experimental group performed 
better than the control group. Furthermore, it can 
be clinched that both groups have yielded positive 
improvements in knowledge gain; however, the 
control group’s improved performance is way 
behind the treatment groups, as reflected in their 
mean score and standard deviation score.  

 Considering the results, it can be inferred 
that the ChemiCooking e-game is way more 
effective than the modular/video lesson delivery of 
instruction.  The present study’s findings further 
support the study of Malahito and Quimbo (2020) 
that students were more engaged with their subject 
when game elements were incorporated into the 
learning environment. This further substantiates 
the research of Landicho et al. (2017) that there is 
a considerably good result in students’ productivity 
and performance when gamification is 
incorporated into the teaching and learning 
process. Also, learning and gaming mechanisms 
play remarkably equal roles that significantly 
increase learners’ scientific knowledge gains (Yu-
Ling Tsai, & Chin-Chung Tsai 2020). Furthermore, 
game-based learning enhances chemistry learning 
more than non-game-based learning, as revealed 
in the study by Yuanyuan Hu. et al. (2022). 
 
4. The experiences of  the students while 

playing ChemiCooking 
 

Table 4 
 Learners’ impression of the ChemiCooking e-game   

 
 

 Table 4 shows five guide questions given to 
the respondents under the treatment group to 
identify the experiences or instances where they 
have learned. These questions were carefully 
chosen to ensure that they cover all possible 
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scenarios or instances in the ChemiCooking 
intervention, where the learners can learn, which 
are covered –making the questions objective and 
unbiased.  
 

Question No. 1, which asked for the 
respondents’ impression of the ChemiCooking 
intervention, generated eight themes. On a closer 
look, the generated themes are features of the 
ChemiCooking e-game. They can be thematically 
grouped as the positive and negative expectations 
of the game. Fun, engaging, easy to play, and 
unique are the positive features that the 
respondents expect of the game, which are 
expected to make their playing experience much 
easier and more meaningful. On the contrary, 
lacking in detail is not a good game; it is hard to 
play and confusing; it puts pressure on the game's 
negative expectations, making the gaming 
experience more challenging among the 
respondents.  

 Of the generated themes, engaging and fun 
are the top two responses of the student 
respondents. 26 out of 40 (65%) respondents gave 
an impression that the ChemiCooking game is 
engaging, while 17 (42.5%) expected the game to 
be fun. This could further imply that most student 
respondents prefer a game that can provide 
excitement and entertainment while playing.  

 Learner No. 1 even cited that by having the 
ChemiCooking e-game “fun and entertaining,” he 
also got the chance to “enjoy and learn” at the 
same time. Also, Learner No. 31 stated that he 
would like the game to be able to make him “learn 
while having fun.” 

 Such findings coincide with that of Krousa, 
A., Troussas, C. & Sgouropoulou, C. (2022) in their 
study, which proved that Mobile Game-based 
Learning technology has a great impact on student 
engagement and academic performance. 
Similarly, Saleem et al. (2022), students’ 
motivation to participate in a gamification system is 
supported by good gamification elements, allowing 
gamified intervention to be an acceptable and 
useful learning tool.  

 Having said the results, the learners’ 
positive impressions of the ChemiCooking e-game 
imply that the game’s strengths will lead student 
gamers to better learning results. Moreover, 

learners’ negative impressions are the game's 
weaknesses that need to be addressed by 
providing necessary game updates based on 
players’ preferences to avoid discouraging the 
learners from playing the game. 

 
Table 5 
What Students liked about the Game 

Themes 
Total Number 

of 
Responses 

Percent 

Helpful/ 
Educational/ 
Engaging 

30 75 

Game Mechanics 7 20 

Challenging 3 7.5 

Music and Sound 2 5 

Accessibility 1 2.5 

Name of the Game 1 2.5 

Game Background 1 2.5 

 
Question No. 2 required the respondents to 

identify their most liked feature of the 
ChemiCooking e-game and justify why they liked it. 
The generated responses gave seven themes. The 
most liked feature, garnering a percent score of 
75%, is the helpful/educational/engaging feature, 
which implies that the respondents prefer an e-
game that will help them learn their lesson while 
enjoying it at the same time. Additionally, the 
generated themes like game mechanics, 
music/sound, the name of the game, and game 
background theme are just physical features of the 
game. They can be said to help catch the learners' 
attention, but not in the immediate improvement of 
their knowledge gain.  

 Learner No. 5 said he liked the game 
because “learners or users can gain knowledge 
about the game because it is educational.” In the 
same way, Learner No. 10 mentioned that he likes 
it when the game level progresses because he gets 
to “know and learn a lot more about elements.” This 
is confirmed by learner No. 14, saying that “it's fast, 
exciting.” He also added that his brain “should be 
focused on combining the correct elements and 
making the right order.” In the study of Khaleel et 
al. (2020), game elements positively impact 
student engagement. In another study, Godoy 
(2021) concluded that teaching can be 
revolutionized through educational mobile games 
with powerful potential as instructional material. 
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This further implies that the chemicooking e-game 
can be utilized as primary instructional material.
   
Table 6 
 What Learners Dislike About the Game  

Themes 
Total Number 

of 
Responses 

Percent 

Mechanics: 
Powerups/Rewards 

12 30 

Controls 8 20 

Graphics 7 17.5 

Bugs 4 10 

Settings 2 5 

Sound/Music 1 2.5 

Character Movement 1 2.5 

Complicated 1 2.5 

Hard to Play 1 2.5 

 
A majority (30%) of the respondents did not 

like the game mechanics, particularly the 
powerups and rewards features that they did not 
see or experience in the game, because their 
preferences are not present.    

 Learner No. 6 even complained that after 
the player had “successfully served the order, there 
was no powerup feature available.” Most 
respondents want powerups and rewards features 
to make the game more interesting. A study by 
Fabricatore, C. (2018), concluded that good e-
game mechanics allow the creation of inevitably 
simple but rich gameplay, providing players with 
the preferences they seek from the game, and 
increasing mastery with ease, thus encouraging 
and enhancing their motivation. 

Such findings support the respondents' 
preference of this current investigation that the 
ChemCooking e-game should have improved 
mechanics, specifically its powerup and rewards 
features. In so doing, the possibility of having the 
learners more engaged with the game is higher.  
 
5. The Effect of  ChemiCooking among  the  

Learners in the Featured Lessons 
 

Most respondents claimed that the 
ChemiCooking e-game guided them to master the 
learning competency featured in the game. Only 
one said that the likeability of the game has helped 
him learn the featured lesson. 

 

Table 7 
The Effect of  ChemiCooking among  the  Learners in the 
Featured Lessons 

Themes 
Total Number of 

Responses 
Percent 

Helpful 38 95 

Likable 1 2.5 

 
A closer analysis shows that being helpful 

and likable are almost the same.  
 Learner no. 1 said that the ChemiCooking 

e-game has helped him “memorize the different 
periodic elements and identify the different 
elements combined to produce a compound.” 
Moreover, learner no. 15 also mentioned that the 
e-game has a “great effect” on his learning 
“because it helped me [him] to be familiar with the 
symbols of elements and be able to know the 
classification.” Learners Nos. 27, 32, 36, 37, and 
40 also exposed that Chemicooking made them 
“learn the lesson easily while playing.” This result 
implies that gamification’s effect on learners’ 
cognition, retention, and motivation suggests 
further implementation of the e-game across 
chemistry subjects. 

 Using games as teaching material can 
support students’ participation, encourage 
emotional and social learning, and motivate 
learners to venture, along with learning results, 
learning goals, and game outcomes (Plass et al. 
2015). Using these findings, it can be said that the 
ChemiCooking e-game has helped the learners 
acquire the necessary learning competency 
featured in the game.  
 
6. Suggestions to Improve the Mobile Game 
 

Question No. 5 aimed to elicit the respondents' 
suggestions to improve the ChemiCooking e-game 
further. Nine themes were generated, and of these 
generated themes, graphics and multiplayer 
settings are the most common answers. This could 
mean that the respondents prefer more game 
elements that are more colorful and interactive. 
Also, they want to have a multiplayer setting so that 
the players can play together at the same time.  

 Learner No. 5 suggested that “the graphics 
must be adjusted and fixed for the controls to 
become smooth to move and easy to control.”; 
learner No. 11 also recommended that the game 
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be “in a full-screen display for an optimized gaming 
experience.”  
 
Table 8 
Students’ Suggestions to Improve the Mobile Game 

Themes 
Total Number 

of 
Responses 

Percent 

Graphics 11 27.5 

Settings: 
Multiplayer 

10 25 

Game Controls 7 17.5 

Game Features/ 
Components 

7 17.5 

Game Rules 4 10 

Mechanics: 
Powerups/ 
Rewards 

3 7.5 

Game Themes 4 5 

Sounds/Music 1 2.5 

Reduction of 
Game 
Component 

1 2.5 

 
At the same time, learner No. 15 suggested 

enhancement of the pictures and colors. In 
contrast, learner No. 19 asked for bigger images of 
the characters. With these suggestions, it can be 
inferred that these are the students’ 
obstacles/challenges/issues faced by them while 
playing the game that needs to be resolved by 
making necessary changes to the design, flow, and 
game interface for the game to become more user-
friendly to maintain interest among players. 
Additionally, some suggestions on the e-game’s 
playability, which aims to involve multiple players, 
were made. Learners Nos. 2, 10, and 37 wanted 
multiplayer on the game so they could “play with 
their classmates and peers simultaneously.”  

 Garamkhand Surendeleg's (2014) study 
emphasized the need to address gamification’s 
good design, rich game interface, and comparable 
and competitive content structure for it to become 
successful. In a similar study by Ahmed et al. 
(2022), well-planned gamified intervention material 
is a vital medium that can augment learning, can 
motivate learners to engage, and improve learning 
outcomes. This is further supported by the study of 
Zaric et al. (2021), that gamified environment with 
effective design can result in learners’ active 
academic participation and that learning 
tendencies moderate engagement. With these, it 

can be inferred that the inclusion of essentially 
enhanced game designs such as game rules, 
game mechanics, and interactivity are the key 
factors in improving the chemicooking e-game. 
Yuanyuan Hu. et al. (2022) concluded that 
chemistry education has good chemistry with 
game-based learning and that chemistry game-
based learning enhanced learning desire, and 
good design is the key factor.  

 
CONCLUSIONS  

 
 A thorough analysis of the study’s findings 

has helped the researcher come up with the 
following conclusions:  

 The effectiveness of the ChemiCooking e-
game provided/used as a gamified learning 
instruction in this study had a significant effect on 
knowledge gain, was effective in promoting 
comprehensive engagement, and elicited various 
learning experiences among students. This was 
further elaborated as the following were revealed 
based on the data gathered:  

1. The pretest scores of the control and 
treatment groups were not significantly 
different. In contrast, the post-test scores of 
the control and treatment groups were 
significantly different from each other, 
making the “ChemiCooking e-game” given 
to the treatment group way more effective 
in increasing the students’ level of 
knowledge than the conventional delivery 
of instruction through video lessons given 
to the control group. 

2. The exposure to the ChemiCooking e-
game increased the knowledge gained by 
the students.  

3. The learners exposed to the ChemiCooking 
e-game have different and meaningful 
learning experiences.  

 
RECOMMENDATIONS 

 
 The researcher-formed conclusions drove 

the identification of the following 
recommendations: 

1. An intensified implementation of remedial 
instruction or intervention activity should be 

http://www.ioer-imrj.com/
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put in place, as figures of the pre-test scores 
show that learners need such. 

2. The learning process needs to be gamified 
as it encourages learners to be more 
involved, as reflected in the post-test scores 
of the respondents under the treatment 
group. 

3. The ChemiCooking e-game as an 
instructional material in General Chemistry 
classes should be intensified in learning 
competencies and chemistry subjects. It 
helped learners gain higher knowledge than 
those who received direct instruction through 
modules and video lessons. 

4. The identified learning experiences of the 
respondents under the treatment group 
should not just be used to improve the 
ChemiCooking game further which will later 
translate to a better learning outcome among 
the student gamers but also to encourage 
other teachers to develop instructional 
games to be used as supplemental material 
for better learning outcomes across learning 
areas.   

5. The utilization of the e-game ChemiCooking, 
after having been accredited by the Schools 
Division Office of Nueva Vizcaya through the 
Learning Resources Management and 
Development System (LRMDS), is highly 
encouraged among public schools in the 
province. 

6. The ChemiCooking e-game, once necessary 
game updates have been provided, should 
also be made available in google play stores 
for easy access among learners across the 
province. 
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