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ABSTRACT

The use of game-based activities in education has been recognized as an innovative alternative instructional mate-
rial. As any sort of instructional material is essential to the teaching and learning process, it is imperative to check
its quality before widespread utilization to ensure effectiveness. This study aims to evaluate the validity of the de-
veloped lessons in Ecosystem integrating game-based activities (GBAs) namely (1) THE CONQUEST, (2) ECO-
DAMA, (3) ECO-CHALLENGE, and (4) ECO-WARRIOR for Grade 7 Biology. This research employed de-
scriptive developmental research design involving 8 experts and 66 students chosen through purposive sampling.
Experts used the DepEd standards for non-print resources while students were given the evaluation checklist and
asked to write journals for the validation. Results show that the GBAs met all of the LRMDS DepEd’s standards
for non-print resources and were deemed “very satisfactory” by both the students and the experts implying high
validity. Additionally, the students’ pre-test and post-test results revealed that integrating GBAs improved their
academic performance. The experts and students acknowledged the potential for GBAs to make classes engaging,
instructive, and fun, supporting the validity of the developed GBAs. This study concludes that the use of GBAs
is a valid and effective approach in Science education and the developed GBAs can be used as supplemental and
cutting-edge instructional materials for teaching Ecosystem. This study adds to the body of knowledge exploring
the potentials of GBAs for educational purposes and promotes the use of GBAs in similar fields of study.
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INTRODUCTION

The current setting of Philippine educati-
on, particularly in Science, English, and Mathe-
matics, and the performance test results show a
decline in students’ academic performance and
quality of basic education. This matter is felt
throughout the country and needs immediate
action if the government wants to prepare stu-
dents for the world’s challenges and improve the
country’s status. With the expansion of science
and technology, the value of Science education
rises; however, the Philippines’ educational sys-
tem is struggling in this area. The 2012 Natio-
nal Achievement Test (NAT) showed a national
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average of 48.9% and a mean percentage score
(MPS) of 40.5% for Science compared to the
75% performance target set by the Department
of Education (DepEd) to ensure good quality of
Basic Education in the country for high school
students (De Dios, 2013). This poor performan-
ce of Filipino students in Science is also shown
in the 2018 Program for International Student
Assessment (PISA) test results sponsored by the
Organization for Economic Cooperation and De-
velopment (OECD) where they scored 357 and
placed second to last in ranking (OECD, 2019).
Rogayan & Albino (2019) in their study about Fi-
lipino students’ common misconceptions in Bio-
logy also noted that the Philippines lags behind
when it comes to quality of Science education,
specifically in Biology. Their study also revealed
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that students have a moderate level of misconcep-
tion about basic concepts in ecology that could
be remediated using fun and innovative strate-
gies, implying the role of learning materials and
strategies in the quality of learning. The declining
trend in the performance of Filipino students in
Science can be attributed to a number of variab-
les, one of which is the quality of learning mate-
rials.

Rabino (2014) found that “the key variab-
les that account for Filipino students’ low Science
performance are the lack of support for a scienti-
fic culture represented in the school curriculum,
the inadequate teaching-learning process, insuffi-
cient instructional materials, and lack of teacher
training.” The paucity and quality of learning
materials in Science is a long standing challen-
ge in the country which should not be taken for
granted as learning materials influence the lear-
ning-teaching process and students’ performance.
Dagget (2014) emphasized in his study that the
learning material and strategy used by the teach-
ers in the classroom has a huge impact in the te-
aching and learning process and that students are
more likely to fail when the instructional strategy
is lecturing so there’s a need for teachers to shift
the role from disseminators of knowledge to faci-
litators of the learning process. One way to make
that transition is the integration of game-based
activities in the learning process.

Game-based learning is generally built
upon a constructivist type of learning. With this
type of learning approach, students are encoura-
ged to actively participate in solving the problem
presented to them by interacting with their sur-
roundings. Game-based activities help students to
take control of their own learning and make de-
cisions aligned with their goals making learning
more effective. Part of the nature of game-based
learning is its close relationship to active learning.
Game-based activities are generally known to ex-
cite and engage learners when they actively par-
ticipate in tasks and work on attaining the lear-
ning goals (Huotari & Hamari, 2017; Koivisto &
Hamari, 2019; Dabbous et al., 2022). In additi-
on to allowing students to experience and apply
knowledge, game-based learning activities offer a
stimulating, individualized, interactive, and enjo-
yable learning environment (Chen et al., 2018).
Game-based activities in education can enhance
learner performance in a number of cognitive
domains, such as memory, comprehension, and
concept application. (Von Wangenheim, et al., as
cited in Dabbous, et al., 2022). The efficacy of ga-
me-based methods has been the subject of much
research over the past decades with teachers and
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students favoring the use of game-based activities
in their teaching and learning process.

The use of games to encourage student
learning has reportedly been done in the past to
pique students’ attention, boost motivation, imp-
rove social skills, increase students’ engagement
through the learning materials, and integrate fun
and collaboration in the learning process (Frank-
lin et al., 2003; Bergin & Reilly, 2005; Plass et al.,
2009; Liu & Chen, 2013; Luna, 2019). Game-
based activities help students be more hands-on
with their learning individually or in a group. The
use of game-based activities in learning and te-
aching provides a unique framework to support
a variety of teaching strategies and infuse them
with fun, spark, creativity, and innovative thin-
king while still focusing on their academic con-
tents to help students understand better rather
than the competition and task difficulty (Boyle,
2011; Dicheva, et al., 2015; Manzano-Leon et
al., 2021). As a pedagogical device, game-based
activities are especially effective for dealing with
problem solving and key concepts of the subjects;
hence, it can also be integrated into subjects like
Science.

The use of game-based activities in science
education has been proven to increase students’
motivation, engagement, and mental grasp of
the subject matter. Previous studies stated that
game-based activities can help students develop
their cognitive, affective, and psychomotor skills
in teaching Science subjects like Physics and Ge-
neral Science (Panganiban, 2019; Yazicioglu &
Cavus Glungoren, 2021). The use of game-based
activities in Science also helps learning and teach-
ing experience become informative, entertaining,
collaborative, and interesting (Miller et al., 2011;
Yien et al., 2011; Guido, 2013; Selvi & Cosan,
2018). Different studies about the efficiency of
game-based activities in teaching Science also
suggested that the use of game-based activities
improves students’ conceptual understanding
based on the increase in their post test results
compared to pretest results, increased retention
and reinforcement of key concepts in Science,
and that game-based activities could also promo-
te positive attitude toward science games (Liu &
Chen, 2013; Karadag, 2015; Pinder, 2016).

Moreover, according to Bayat et al. (2014),
one main reason for the effective use of game-
based activities in Science lessons is that it makes
abstract Science concepts become more tangible
and understandable to the students. Murat et al.
(2013) also argued that having the opportunity
to give immediate feedback through game-based
activities also made this method more effective
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for both learners and teachers. Based on these
studies, it can be said that the use of game-based
activities in education, and more specifically in
Science, can improve students’ cognitive, social,
behavior, and psychomotor skills. This teach-
ing strategy and tool could contribute to a more
meaningful, flexible, creative, engaging, and in-
novative learning and teaching process. These
advantages are why it is important to assess the
validity of game-based activities integrated in the
lessons for Science. Li & Tsai (2013) suggested
that researchers thoroughly assess the efficacy
of game-based activities and establish a stronger
connection to learning. Funa & Ricafort (2019)
also emphasized that it is crucial that instructio-
nal materials, such as game-based activities, go
through validation to guarantee quality and help
improve education quality. For this reason, this
present study focuses on validating game-based
activities for Grade 7-Biology as a solution in
Science learning.

Although the previous studies presented
help in establishing the basis and importance of
this study, some aspects differentiate this research
from the previous ones. In this study, the game-
based activities will be integrated in selected to-
pics for Grade-7 Biology class, specifically for
the topics in ecosystem. This study focuses on
the implementation and evaluation of the Game-
based activities developed by the researcher that
are integrated in Ecosystem lessons as part of the
validation process. This study aims to validate
the game-based activities developed by the rese-
archer for selected Ecosystem topics for Grade-7
Biology class based on experts’ and students’ eva-
luations. Determining the validity of any instruc-
tional materials is essential to ensure its readiness
for utilization and in response to the DepEd’s
goal of creating research-based and the need for
responsive and innovative instructional materials.
The integration of game-based activities to the
ecosystem lessons are expected to enhance stu-
dents’ performance in the subject.

METHODS

This study utilized the descriptive deve-
lopmental research design, a mixture of descrip-
tive and developmental methods. This design is
chosen as it is most appropriate for studies that
involve examination, documentation, and assess-
ment of developed product or process (Richey,
1994). To suit the purpose of this research, the
researcher also employed the Analysis, Design,
Develop, Implement, Evaluate (ADDIE) model
as it is a widely recognized and efficient model
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for educational studies and has strong associati-
on with high-quality design, clear learning objec-
tives and content, and assessment closely tied to
desired learning outcomes (Dick & Carey, 2005;
Morrison, 2010). This paper focused on the dis-
cussion of the latter part of the ADDIE model,
which involves the implementation and evaluati-
on phases.

This study used purposive sampling in
choosing the respondents consisting of eight ex-
perts and 66 student-participants. The experts
consisted of a University Professor in Biology,
a Science Supervisor in DepEd Sorsogon City
Division, and six Biology teachers. Whereas, the
sixty-six (66) Grade 7 students came from the
two Science, Technology, and Engineering (STE)
classes comprising 33 students for control group
and 33 students for experimental group). The
student-respondents officially enrolled in a public
high school in Sorsogon City for 2019-2020.s

In order the collect relevant data to the
study, the researcher utilized the following instru-
ments:

Developed GBAs. The researcher develo-
ped four GBAs integrated into four different les-
sons in Ecosystem for Grade 7 Biology namely:
(1) The Conquest, (2) Eco-Dama, (3) Eco-Chal-
lenge, and (4) Eco-Warrior. These four GBAs
were anchored in different topics and learning
competencies in Ecosystem while adapting popu-
lar games for the purpose of the study.

LRMDS Assessment and Evaluation Tool
of DepEd. The experts used this to evaluate the
validity of the GBAs adapted from the guidelines
provided by DepEd for manipulative comprising
three parts: (1) Content (2) Accuracy of Informa-
tion, and (3) Instructional and Technical Designs
as a reference in validating the developed game-
based activities with the help of experts. This
can be found on the DepEd Website for learning
resources (Evaluation Rating Sheet for Charts,
Posters, Drill / Flash Cards and Manipulati-

ve) through https://lrmds.deped.gov.ph/docs/

LRMDSGuidelines.pdf.
Student Evaluation Checklist (SEC). The

experimental group students used this to evaluate
the validity of the GBAs adapted from the study
of Funa and Ricafort (2019) focusing on the for-
mat and content of the lessons integrating GBAs.

Pretest and Posttest. The constructed mul-
tiple choice type of pre-test and posttest on iden-
tified topics in Ecosystem used review materials
and item banks. The test consisted of 50 items
that covered the competencies in Grade 7 Biology
particularly in Ecosystem topics and validated by
the experts. The tests were administered to both
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groups of student-respondents at the beginning
and end of the implementation phase.

Journal logs. Students were asked to re-
cord their impressions and learning experience
in a journal after each discussion or lesson. The
journal logs were treated with confidentiality that
the students only shared the entries with the rese-
archer for the purpose of the study.

This study uses the ADDIE model in the
development and validation of the GBAs integra-
ted in the Ecosystem lessons for Grade-7 Biology
class, however, it only focuses on the latter part
of the ADDIE model which is the implementati-
on and evaluation phases. Analysis, Design, and
Develop phases were already done and discussed
in a separate study conducted by the researcher.
The data collection procedures are explained as
follows:

Implementation phase. During this stage,
the materials created during development are
introduced to the target audience and the lear-
ning process starts (Morrison, 2010). For this
study, the implementation phase began after ob-
taining an approval from the principal to conduct
the study in the institution. Once approved, the
researcher was able to administer a pretest to the
respondents. For the lessons implementation, the
control group were taught using the suggested te-
aching method for the selected topics based on
the Teacher’s guide and learner’s modules in Gra-
de 7- Biology. They were taught from 10:30AM
to 11:30AM. On the other hand, the experimental
group were taught using the developed lessons in-
tegrating GBAs from 1:00PM to 2:00PM. Games
masters were chosen to introduce the mechanics
of the game-based activities for each lesson. Stu-
dents were also asked to keep a journal to write
their experiences and learning during the imple-
mentation of each lesson integrating GBAs. The
implementation was conducted from the third
week of September 2019 up to the first week of
October following the timeline presented by the
researcher to the teacher facilitating the lessons.

Evaluation Phase. The evaluation stage
includes formative and summative evaluations
of the effectiveness of the instructional design or
material and gathering feedback to improve the
material or design (Dick et al., 2001). The experts
validated the GBAs using the LRMDS Assess-
ment and Evaluation Tool of DepEd during the
implementation by observing the actual lesson
delivery for each lesson integrating GBAs. They
evaluated the validity of the instructional ma-
terials based on three indicators:(1) Content (2)
Information contained in the developed materi-
als, and (3) Instructional and Technical Designs.
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After all the lessons had been carried out, the stu-
dents took the posttest and evaluated the validity
of GBAs using the SEC based on two indicators:
(1) format and (2) content. The researcher then
compared and analyzed the result of pretest and
posttest and the responses from the experts and
students evaluation of the instructional materials.
Finally, improvement and revisions on the GBAs
were done based on the feedback from the experts
and students who evaluated the materials.

Data Analysis Procedure. The researcher
used descriptive statistics in order to analyze the
experts and students evaluation of the developed
GBAs. The interpretation of the mean rating
from the experts’ validation using LRMDS As-
sessment and Evaluation Tool was used to know
the validity of developed GBAs integrated in
Ecosystem lessons based on experts’ perspective.
Mean or average of the data was used in analysis
to summarize the responses of the experts and
provide understanding of the characteristics of
GBAs observed. The mean or average is one of
the key metrics for interpreting the outcomes of
the validation of analytical methods (Belouafa
et al., 2017). The SEC were determined as fol-
lows: 4= Very Satisfactory, 3= Satisfactory, 2=
Poor, and 1= Unsatisfactory. The mean or ave-
rage of the responses in SEC were also analyzed
and interpreted to get an understanding of the
validity of the developed GBAs integrated in the
Ecosystem lessons based on students’ perspecti-
ve. Qualitative data were also used using adjecti-
val description to support the statistical analysis.
Whereas, to compare and analyze the pretest and
posttest results, mean rating, unpaired T-test, and
Cohen’s d set at 0.05 level of significance were
used. Analysis of the students’ validation was
done following the pattern of validation emplo-
yed by Funa and Ricafort (2019) on their study
where the SEC form was adapted.

RESULTS AND DISCUSSION

This study utilized DepEd LRMDS gui-
delines for non-printed materials in order to eva-
luate the validity of the GBAs in terms of con-
tent, information, and instructional and technical
designs. The researcher gathered, analyzed, and
interpreted the experts’ responses based on fre-
quency distribution, weighted mean, and brief
verbal statements in each given item or criteria in
the evaluation instrument for each GBA. These
were done to limit “expert bias” in the validation
process and ensure consistency and reliability on
the data and findings.
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Table 1 shows the summary of mean rating
given by the eight experts. The experts’ validation
of GBAs focused on (1) Content such as objecti-
ves, students’ age group and the appropriateness
of the game to their level, (2) Information con-
tained in the developed materials which can lead
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to the mastery of learning competence for the
level and subject it was intended, and (3) Instruc-
tional and Technical Designs such as the size and
composition of manipulative, materials used and
supports innovative pedagogy.

Table 1. Experts’ Validation of the Game-basedcActivities

Components Mean Evaluation of the Developed  Average Interpretation
GAME-BASED ACTIVITIES
G1 G2 G3 G4
Content 3.85 3.80 3.75 3.53 3.73 VS
Information 4.0 3.88 3.55 3.65 3.77 VS
Instructional and Technical Design 4.0 3.87 3.85 3.60 3.83 VS
Average 3.95 3.85 3.72 3.59 3.78 VS

Note: G1- THE CONQUEST: Saving SNHS Forest; G2- Eco-DAMA; G3- Eco-Challenge; G4- Eco-Warrior

VS-Very Satisfactory

The overall mean rating is 3.78, implying
a “very satisfactory” or excellent validity of the
GBAs. Likewise, its different aspects obtained
mean ratings indicating a “very satisfactory” or
excellent validity rating of 3.73 (content), 3.77
(information), and 3.83 (instructional and techni-
cal designs) for the materials. In detail, the part
for instructional and technical design gained the
highest rating from the experts. This is especial-
ly true for the first GBA which is named as The
Congquest. This could be attributed to the fact that
the GBAs integrated in the lesson required phy-
sical participation especially with the first GBA
which consisted of different games adapted for
educational purposes based on the goal for each
station. This follows the concept of having cus-
tomizable tasks when using GBAs in lessons,
making it more effective for students’ learning.
The researcher made sure to add some unique
touch or modifications to the developed game-
based activities. All these games promote student
active involvement, thus, challenging their motor
skills and understanding. Regarding the GBAS’
instructional and technical design, one of the
experts also noted, “The games developed are
very creative and are highly recommended for in-
novative teaching”. All the experts’ agreed that
the instructional and technical design are “very
satisfactory” thus, the overall validation on this
criterion is “Very Satisfactory” with a mean ra-
ting of 3.83. The flexibility of tasks requirements
involved in GBAs make it easier for students to
make their own decisions throughout the game
and take steps beneficial to their learning as sha-
red by Rapini (2012) suggesting the GBAs allow
teacher and students to construct their own lear-
ning experience during the integration of GBAs
in the lesson.

In addition, experts also found the GBAs
“very satisfactory” with a mean average of 3.77
for information. Experts found minor errors in
the games especially in grammar and had them
corrected before the pilot testing or implementa-
tion in class. Sources of pictures and information
related to the GBAs were also added based on
the experts’ suggestions. Overall, the experts still
found them informative and acceptable, suppor-
ting their validity. This could be attributed to the
fact that the developed GBAs were aligned with
the specifications and competencies suggested by
the Department of Education for teaching the
said topics in Biology 7. Candido (2000) men-
tioned that having the table of specifications and
standardized content in developed game-based
activities would help in maintaining the integ-
rity of information included in the game-based
activities and gamified lessons. This shows that
integrating GBAs in the lesson also requires ac-
ceptable and legitimate standards in order for it
to be effective.

For the content validity of developed
GBAs integrated in the lessons, experts’ overall
mean rating for this criterion is 3.73 and inter-
preted as “Very Satisfactory” which can be inter-
preted as having high content validity. This me-
ans that experts believe that the developed GBAs
could reinforce, enrich, and / or lead to the mas-
tery of certain learning competencies for the level
and subject they were intended, the information
and facts used are updated, and the visuals used
have the potential to arouse the students’ inter-
est, convey the message of the topic and are fitted
for use in school. A similar study by She (2004)
also supports this finding as the study claims that
having more accurate facts integrated in games
could make it more reliable when using them as
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tools for instructions. This finding may also be as-
sociated with the unique framework GBAs have
that allows teaching to be creative, innovative, and
fun while focusing on the learning goal. GBAs
also often include a lot of visuals such as pictures,
game cards, and props which are proven to inc-
rease students’ interest and motivation to learn.
Having these features on the content make the
scientific concepts introduced and taught through
the GBAs more tangible rather than abstract.
The experts’ validation of the developed
GBAs implies high validity. Findings on this stu-
dy suggests that the integration of GBAs in the
lessons is an excellent strategy in conveying scien-
tific knowledge according to experts and provi-
ding a creative space for the students to learn gi-
ven that the GBAs are customizable, flexible, and
based on sound learning goals. This also suggests
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that using GBAs in teaching and learning Ecosys-
tem topics is an effective strategy especially when
it is designed around the key concepts of the to-
pics and learning outcomes.

The developed game-based activities were
pilot tested on thirty-three (33) grade 7 students
(experimental group) enrolled in Science, Techno-
logy, and Engineering (STE) class in one of the
public high schools in Sorsogon City as part of
the validation process. They were tasked to evalu-
ate the games using the Student Evaluation. This
is a 5-point likert scale adapted from the study
of Funa and Ricafort (2019) and modified to suit
the purpose of the study, focusing on Format and
Content only.

Below is the summary of the result of
Student’s Validation on developed Game-based
Activities in terms of format and content:

Table 2. Students’ Validation of the Game-based Activities

Components Mean Evaluation of the Developed Average Interpretation
GAME-BASED ACTIVITIES
Gl G2 G3 G4
Format 3.85 3.70 3.80 3.65 3.75 VS
Content 3.63 3.55 3.56 3.65 3.60 VS
Average 3.64 3.63 3.68 3.65 3.68 VS

Note: G1- THE CONQUEST: Saving SNHS Forest; G2- Eco-DAMA; G3- Eco-Challenge; G4- Eco-Warrior

For the students’ validation, only students
from the experimental group provided the eva-
luation as they were the only group exposed to
the developed GBAs integrated into the lessons.
Students looked at the format and content of the
developed GBAs for the validation using the Stu-
dent Evaluation checklist. Specifically, the format
of the developed GBAs got an overall rating of
3.75 interpreted as “strongly agree” and denoting
a high validity of the format. This means that the
students find the instructions for the GBAs clear,
the text font and styles readable, and the pictu-
res and illustrations clear and appropriate for the
topics. Govender and Jaffer (2021) emphasized
that using the correct font size style, and simpli-
fying text reduces cognitive loads and makes the
instructions more relatable to the learners or lis-
teners. The tone of the instruction, whether writ-
ten or verbal could also affect the clarity of the
instruction. Game-based activities often adopt a
motivating language by making the instructions
straightforward and clear which is advantageous
when used as instructions. This is also a good ra-
ting as most of the students tend to be visual so
having high validity on this aspect could increase
the effectiveness of the GBAs for its intended
users. The use of GBAs in lessons for Ecosystem

greatly minimized cognitive load for the students
especially for lessons with concepts that need a
lot of narrative definitions as they come to un-
derstand these key concepts through game-based
activities rather than just reading about it.

Further, the students also strongly agreed
that the content of the developed GBAs help and
keep them motivated to learn, have fun, and en-
joy the lessons with an average mean of 3.6. This
also implies that students find the objectives being
emphasized in the GBAs and the mechanics un-
derstandable. Plass et al. (2015) stated that game
mechanics or rules are often presented within the
context of the lesson thus, students find it clearer
and more engaging as they could see the aesthetic
and cognitive value of the mechanics or instruc-
tions. This suggests that with the use of GBAs in
the lessons, confusion and misconceptions could
be avoided as instructions are clear and concepts
become more concrete to the students.

For students, the developed GBAs have
high validity both in terms of format and content.
The developed GBAs got a total average of mean
rating from the students of 3.68 which indicates
high validity in general. This implies that even for
the intended users, the developed GBAs have a
potential of aiding students’ learning based on
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its format and content. The advantage of using
GBAs in Ecosystem lessons lies in how GBAs
help students relate key concepts to their prior
knowledge and experience as games integrated in
the lessons are often simulated situations.

One of the main objectives of instructio-
nal materials, including GBAs, is to help students
in their learning; thus, increasing the students’
level of performance. In this study, the level of
performance is determined based on the results
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of students’ pretest and posttest results. A statis-
tical comparison between the control and experi-
mental groups were done in order to pinpoint the
effect of the integration of GBAs to the students’
level of performance. The table 3 below shows
the result of pretest and posttest for the experi-
mental and control groups through the unpaired
t-test results, mean and performance level and the
adjectival description using Mastery Level Desc-
riptive Equivalent (MLDE).

Table 3. Unpaired t-test Results for Pre-test and Post-test of Students

PRE-TEST

POST-TEST

Control Group (N-33)
(N-33)

Experimental Group

Control Group (N-33) Experimental Group (N-33)

No. of Items
No. of Points

Learning Competencies
PL (%)
Interpretation
‘Weighted Mean
PL (%)

‘Weighted Mean

Effect Size

‘Weighted Mean
PL (%)
Interpretation
‘Weighted Mean
PL (%)
Interpretation

Interpretation

LCI- Differenti-
ate biotic from
abiotic compo-
nents of an Eco-
system (S7LT-
1Ih-9)

16.55 50.00 LM 16.36 49.59

LC2-Describe
the different eco-
logical relation-
ship found in
the Ecosystem
(STLT-ITh-10)

14.33 39.81 LM 14.00 38.00

LC3- Predict the

effect of changes

in one popula-

tion on other 14 42
populations  in

the Ecosystem
(STLT-TI-11)

16.12 38.38 LM 14.50 34.42

LC4-Predict
the effects of
changes in abi-
otic factors on
the Ecosystem
(STLT-Tj—12)

14.00 3551 LM 14.24 36.52

Overall Mean 50 150 61 40.57 LM 59.1 39.11

SD 13.81 11

p-value 0.48

LM 26.85 8136 M 31.03 94.03 FM 1.07

LM 29.39 81.65 M 30.88 85.77 NFM 0.40

LM 28.72 68.00 NM 3253 77.00 M 0.63

LM 26.00 66.67 NM  27.79 71.25 NM 0.38

LM 110.90 7398 NM 1222 81.33 M 1.25

9.43 8.44

0.00

Note: ***Significant at 0.05 level

PL= performance level; LM= low mastery; NM= Near Mastery; M=Mastery; NFM=Near Full; Mastery; FM=Full Mastery

For the pretest results, as shown in the tab-
le, there is no significant difference between the
pretest scores of both groups of respondents since
the p-value is equal to 0.48, greater than 0.05 level
of significance [t (64) =0.711, p>0.05]. Looking
at the standard deviations of the two groups, it
can be inferred that the scores of students in the
experimental group are closer than the control
group yet they show similar disparity. Statistical
data showed that the control and experimental
groups’ pre-test scores are similar. From the table,
it can be said that the two groups of respondents
on the study may have the similar learning expe-
riences and ideas about the topics presented in

Biology 7, particularly in Ecosystem topics pri-
or to the instruction. The result can be partially
attributed to the spiral progression approach in
the present curriculum. According to Gatdula
(2016), in spiral progression, core principles are
introduced in first grade and revisited in later
grades; however, Samala (2018) stressed that in
spiral progression, students had a hard time re-
membering the concepts and skills they learned
in the previous grade level. Thus, there are some
learners who cannot relate to the present lesson,
since the previous lesson is necessary to under-
stand the new lessons.
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For the posttest results, as reflected in the
table, there is a significant difference between
the post-test results of experimental and control
groups since the computed p-value is lower than
the level of significant [t (64) =5.01, p<0.05;
d=1.25]. Looking at the standard deviations of
the post-test of the two groups, it can be inferred
that the scores of the experimental group are clo-
ser compared to the control group. Focusing in
value of standard deviation of the experimental
group (SD=8.84), which is lower than the control
group, also implies that the scores of the students
in the experimental group conforms with the t-
test result that there is a significance difference in
the post-test scores of both groups. In addition,
both groups performed well in the post-test after
the instruction. For the control group, the overall
mean is 110.97 with a PL of 73.98%, compared
to their pre-test general mean of 60.85 and a PL
of 40.57%. This indicates that the control group
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nearly mastered all the learning competencies af-
ter the instruction which implies the effectiveness
of teaching strategies suggested in the teaching
guide provided by the Department of Education.
However, the result of the post-test of the expe-
rimental group outperformed the control group
post-test result.

Considering the average mean and perfor-
mance level on the post-test results stated in Table
3, the experimental group students were still sig-
nificantly higher than that of their counterparts
in the control group. These data suggest that the
Game-based Activities integrated in each les-
son for the experimental group enabled them to
understand the Ecosystem concepts better. This
claim was further supported by comparing mean
gain and normalized gain between the pre-test
and post-test of control and experimental groups
and the standard deviation shown in table 4 be-
low.

Table 4. Mean and Normalized Gain of Pre-test and Post-test of Experimental Group and Control

Group
Experimental Group (N=33) Control Group (N=33)
1 ki 3 = 3 5
] ] ) S
Learning % o Te s = £ s« 5P § P: E : £ & & &
Competen- § S E S s s g X b= § S 3 Z 8 I3 S < £ N g
des L2 3 24 3 9 2 5 £ §Ffe g g2 4o 9 S 3 T 3
gg % %3 ® g £ E F Egf = % : § E E B G
£ 3 Es = 2z £ & ¢gr3 § EF f = 2 § =& ¢
2 8 - g 3 g
) g = 7] g 2}
LC1- Dif- 16.36 4.6 31.03 2.0 14.67 0.88 L 148 H 16.55 49 26.85 5.8 10.30 0.6 M 089 VL
ferentiate
biotic from
abiotic com-
ponents of an
Ecosystem
(S7LT-1Th-9)
LC2-Describe 14.00 5.9 30.88 39 16.88 0.8 L 1.74 H 14.33 4.7 29.39 3.7 15.06 0.7 M 1.3 H
the different
ecological
relationship
found in the
Ecosystem
(S7LT-TIh-10)
LC3- Predict 14.50 5.8 3253 48 1803 065 M 182 H 16.12 7.2 28.72 6.6 1260 0.5 M 1.08 VL
the effect of
changes in
one popula-
tion on other
populations
in the
Ecosystem
(STLT-TIi-11)
LC4-Predict 14.24 3.7 2779 47 1346 048 M 136 H 14.00 4.2 26.00 46 1215 05 M 1.05 VL
the effects
of changes
in abiotic
factors on the
Ecosystem
(S7LT-
—12)
Overall 59.1 11 1222 84 63.04 070 L 16 H 61 13.8 110.9 94 5012 0.6 M 1.08 VL

Note: Sd= Standard Deviation; L=Large; M= Medium; VL=Very Large; H= Huge
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As presented in the table, the experimental
group differed significantly by obtaining an ove-
rall mean gain of 63.23, surpassing the control
group with a mean gain of 50.12. It can be recal-
led that the game-based activities were integrated
in teaching ecosystem topics in the experimental
group, while the control group was taught using
the more common ways of teaching Biology in-
cluding multimedia presentation, lectures, work-
sheet activities, and question and answers. The
standard deviations of both control and experi-
mental groups also implies that there is more con-
sistency in the scores of the experimental group
in all of the learning competencies compared to
the control group as shown by the lower value of
standard deviation for experimental group. This
means that the integration of GBAs in the lesson
had positive effects on the students’ performance.
This result is parallel to previous studies where
game-based activities in teaching yielded an in-
crease in the students’ level of performance due
to the engaging, interactive, informative, and fun
elements of games and constructive approach in
its implementation (Tham & Tham, 2012; Bo-
yraz & Serin, 2017; Karamustafaoglu & Cosgun,
2021). Moreover, to support the t-test result and
measure how much the significant difference
was, the study computed the Cohen’s d. In the
same table, it was revealed that the significant
difference between the pretest and posttest results
was very large (d=1.08), showing that the effect
size of the integration of GBAs in the lessons is
notable on the student knowledge gained. The
students’ impressions also supported this finding
and learnings manifested in their daily journal.
Below are some sample journal logs from the stu-
dents on how the GBAs helped them learn the
lessons and improve their level of performance:

3. Did the game help you understand the lesson? Elaborate your answer.
LASg 5 mnctcecad - of e teaokice
o OERL. Vo T = S50 1h refiroeE

we  Hwo

LT (Vo N U o = N Vit 22 A 7.6 e
#Lh_.uhlll\bd A LD Cears h,‘o:t.mm;

farming o COo 40T Cam
Figure 1. Student # 4 Journal Log on the GBA
Integration for LC1

In the first figure for journal logs, student
# 4 emphasized that through the GBAs, he/she
was able to learn and understand the lesson easily
rather than just being told by the teacher about
it. This reflects the ability of the game to enga-
ge students in the process and encourage active
participation in a way that elevates learning. The
game-based activities integrated in Ecosystem to-
pics were able to help students have a personali-
zed understanding of the topic and express it in
their own way.
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Figure 2. Student # 30 Journal log on the GBA
Integration for LC2

Another student shared that the GBA for
the second lesson helped him/her understand
the lesson better because the game itself was pat-
terned after the lesson. This shows that GBAs
could effectively represent scientific and abstract
concepts making it more understandable for stu-
dents as they have familiarity with the games
being used to represent the concepts similar to
the findings of Karamustafaoglu & Kaya (2013)
regarding the effect of GBAs in learning.

3. Did the game halp you understand the lesson? Elabarate your answer.

s, _Lgx}{unf,t’ the ganwe If.'_ -
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| \eorvned  the  flow of
ENE AN yevels .

Figure 3. Student # 15 Journal log on the GBA
Integration for LC3

Looking at the student’s journal entry
shown in figure 3, it could also be inferred that
the embedded questions relating to the topic in
GBA for lesson 3 is helpful in promoting learning
on energy levels. This shows that one could in-
clude different teaching strategies through the use
of GBA:s, like discussion and use of questions to
support learning. As Science subjects have a va-
riety of topics, using GBAs in the lessons could
help teachers use different teaching techniques
that would be most appropriate to the topic wit-
hout losing its fun component.

* Did the game help you understand the lessan? How?
YeC BXceph M the oo pag
E :

the j whelenstond. Vb,

topier which kelp w

Figure 4. Student # 11 Journal log on the GBA
Integration for LC4

Student 11, as shown in the journal entry
in figure 4, also suggested that one reason why
the GBA integrated in lesson four was effective
in helping them learn the topic is because they’re
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already familiar with the game adapted for the
purpose of the lesson. As students were already
familiar with the game, this could increase their
eagerness and confidence to participate in the
activity and make the setting more comfortab-
le for them to learn. Victoria (2017) also shared
the same thought regarding the effects of GBAs
stating the GBA helps students feel less stressed
about learning thus, making them more recepti-
ve to new information or knowledge. Lessons in
Science, like Ecosystem topics, could be stress-
ful, boring, or complicated for students but with
the use of GBAs. Students could find a familiar
ground where they could start understanding the
topic.
CONCLUSION

This study sought to validate the developed
GBAs for ecosystem lessons in Grade 7-Biology
enrolled in the STE class, SY 2019-2020. The
integration of GBAs in lessons has high validity
based on the evaluation of experts and students.
The experts recognized that the integration of
GBAs in lessons may require adjustments on the
teachers’ role as facilitators of learning process
and designing games focusing on learning goals to
maximize its potential as a pedagogical tool and
as a strategy has great potential and is effective in
motivating and helping students learn scientific
concepts. The students who evaluated the GBAs
also noted that GBAs format and content are va-
lid as it aligns with the learning goals required for
the topic and use instructions and materials that
are clear and easy to understand. Analysis of the
pretest and posttest results and students’ journal
logs also confirm that integrating GBAs in the les-
son could improve students’ level of performance
and understanding of scientific concepts. The use
of GBAs allow students to immerse in Ecosystem
topics more fully, relate them to their experiences,
and make choices throughout the lessons making
their learning experience more meaningful. This
adds to the body of knowledge that claims that
the use of game-based activities is a fun and inno-
vative approach to improve teaching and learning
experience. The use of game-based activities in
Science, especially in teaching Ecosystem topics
is recommended as one innovative learning and
teaching strategy and material based on cogni-
tivism, constructivism, experiential and active
learning to improve students’ learning experien-
ce and performance. The study results are also
beneficial for teachers as an alternative to inno-
vative learning and research-based learning ma-
terial and strategy. They are also helpful to other
researchers regarding game-based activities, con-
cept understanding, and instructional materials.
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Beyond the academic research contribution, this
research could increase awareness of students on
their role in resolving ecological concerns and
maintaining ecological balance. The use of game-
based activities also allowed students to be more
responsible for their own learning which could
be extended to improve their accountability as
individuals and members of the society for its
improvement. Additionally, positive elements of
game-based activities may be considered when de-
veloping learning resources or instructional mate-
rials. The researcher also recommends replicating
this study and using GBAs in different topics and
subject matter to further discover and explain its
impact on the students and other variables that
may come into play; likewise, addressing the con-
tent and approach’s shortcomings and limitations
of this study. Meanwhile, the use of game-based
activities as a pedagogical tool also comes with
the risk of falling into the pitfalls of games such
as increased competition and focus on the reward
instead of the learning goals associated with it,
along with the time constraint for each lesson
as suggested in the curriculum. Game-based ac-
tivities are likely to affect the students and the
teaching-learning process positively; however,
finding the balance between focusing on learning
goals and entertaining them is important in pur-
suing this kind of study. Furthermore, this study
only focuses on the experts’ validation based on
the standard guidelines provided by DepEd for
instructional materials thus, it is suggested that
this validation can also be improved with the use
of another source of data like an interview with
the experts to clarify and confirm the statistical
findings. Other variables and aspects of GBAs or
examples of GBAs could also be considered as
points of interest for future research to profound-
ly describe and explain the effects of GBAs to the
students and the learning process. This study also
has limitations in the implementation as the ga-
me-based activities involved in the study require
physical interaction which may not be feasible in
other set up like on digital or online set up. It also
requires individuals to act as facilitators other
than the teacher to help with setting up the ma-
terials and stations for the activities which could
be improved by having experts or observers, other
than students, to act as facilitators.
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