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ABSTRACT

This study examined the effectiveness of integrating the Flowerhorn
cichlid life cycle into General Biology 2 instruction among 30 Grade
11 STEM students at San Martin National High School during SY
2025-2026. A quasi-experimental one-group pretest-posttest de-
sign was employed, using a validated 30-item multiple-choice test
to measure understanding of reproduction, adaptation, ecological
relationships, and evolution. Results showed low prior knowledge
in pretest scores but significant improvement in posttest scores,
confirmed by a paired samples t-test at the 0.05 level. In addition,
qualitative insights from a survey of ten struggling learners high-
lighted difficulties in fertilization, hormonal regulation, and ecolog-
ical contexts, underscoring the need for scaffolding in inquiry-based
tasks. Together, the quantitative gains and qualitative themes affirm
that integrating the Flowerhorn cichlid life cycle as a contextualized,
inquiry-driven strategy enhances comprehension, engagement, and
retention. A lesson exemplar was developed to support meaningful
and student-centered biology instruction, offering actionable impli-
cations for curriculum development and classroom practice.

Keywords: Assessments, Biology instruction, Inquiry learning, Life
cycle, STEM education

Introduction

result in lower performance and reduced en-

Biology Education in the Philippines contin-
ues to face challenges in helping students grasp
abstract concepts such as reproduction, adap-
tation, and evolution. Many learners struggle
with misconceptions, limited resources, and
difficulty connecting lessons to real-world con-
texts, particularly in public schools where la-
boratory facility are scarce (De Asis, 2021; Vil-
larino & Villarino, 2023). These issues often
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gagement in science subjects.

To address these concerns contextualized
and inquiry-based strategies have been shown
to improve comprehension, retention, and crit-
ical-thinking. Studies emphasize that linking
lessons to familiar species and authentic expe-
riences enhances student participation and
motivation (McPherson-Geyser et al, 2020;
Hansen et al,, 2021).
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In this regard, cichlids—especially the
Flowerhorn, a culturally familiar ornamental
fish in Southeast Asia—offer a unique oppor-
tunity to make biology instruction more engag-
ing. Their life cycle, which includes courtship,
egg-laying, and parental care, provides observ-
able examples that can clarify abstract biologi-
cal processes (Rometsch et al., 2020).

The present study examines the effective-
ness of using the Flowerhorn cichlid life cycle
as a teaching approach in General Biology 2
among Grade 11 STEM students at San Martin
National High School during SY 2025-2026.
Specifically, it aims to assess students’ prior
knowledge, evaluate their performance after
the intervention, determine significant differ-
ences between pre-test and post-test scores,
and develop a lesson exemplar based on the
findings. This research contributes to curricu-
lum development by demonstrating how con-
textualized strategies can enhance biology in-
struction, foster deeper understanding, and
promote meaningful engagement in science
learning.

Moreover, integrating the Flowerhorn cich-
lid life cycle into General Biology 2 instruction
provides a culturally familiar and scientifically
rich context for learning. As ornamental hy-
brids widely recognized in Southeast Asia,
Flowerhorns embody concepts of genetics, ar-
tificial selection, and ecological impact (Gas-
men & Ragaza, 2025; Sari et al., 2023). Their ob-
servable behaviors—such as courtship, egg-
laying, and parental care—offer concrete ex-
amples that make abstract topics like repro-
duction, adaptation, and evolution more relata-
ble to students (Rometsch et al,, 2020). By situ-
ating lessons in authentic and locally relevant
contexts, teachers can bridge gaps in compre-
hension, spark curiosity, and foster deeper en-
gagement. This contextualized approach not
only strengthens scientific understanding but
also aligns with curriculum modernization
goals that emphasize inquiry-based, learner-
centered strategies in Philippine STEM educa-
tion.

Research Questions

The general problem of the study is: “How
may the cichlid’s life cycle be integrated in en-
hancing selected topics in General Biology 2 for
STEM learners at San Martin National High

School in the City of San Jose Del Monte, Bu-
lacan during the school year 2025-2026 as the
basis for the development of a lesson exem-
plar?”

Specifically, this study sought to answer the
following questions:

1. What isthe pretest mean score of the learn-
ers involved in the study in General Biology
2 prior to the integration of cichlid life cy-
cle?

2. What is the posttest mean score of the
learners involved in the study in General
Biology 2 after the integration of cichlid life
cycle?

3. Isthereasignificant difference between the
pretest and posttest scores of learners after
exposure to lessons integrating the cichlid’s
life cycle?

4. What challenges did learners encounter
while learning General Biology 2 through
the cichlid life cycle lesson?

5. Based on the findings of the study, what les-
son exemplar may be developed to enhance
the teaching of General Biology 2?

Research Hypothesis

The study posited the hypothesis to deter-
mine the significant difference between varia-
bles, stated as follows:
HO: There is no significant difference between
the pretest scores and the posttest scores of the
learners before and after exposure to lessons
integrating the cichlid’s life cycle, tested at the
0.05 level of significance.

Material and Methods
Methodology

The study employed a quasi-experimental
one-group pretest—posttest design to evaluate
the effectiveness of integrating the Flowerhorn
cichlid life cycle in teaching selected topics in
General Biology 2. The respondents were thirty
Grade 11 STEM students from Section TESLA at
San Martin National High School during the ac-
ademic year 2025-2026. Since there was only
one section, total enumeration sampling was
used, ensuring that all learners were included
and the entire population relevant to the re-
search was represented. While this approach
was appropriate given the single-section con-
straint, the one-group pretest-posttest design
has inherent limitations, including the absence
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of a control group and potential threats such as
maturation and testing effects. These limita-
tions were acknowledged and considered in in-
terpreting the results.

A validated 30-item multiple-choice test
served as the main instrument to measure stu-
dents’ understanding of reproduction, adapta-
tion, ecological relationships, and evolution.
The test was administered twice: first as a pre-
test to establish baseline knowledge, and later
as a posttest after the intervention. Lessons
were taught using contextualized strategies
that integrated the Flowerhorn cichlid’s life cy-
cle, supported by inquiry-based learning, mul-
timedia resources, and hands-on activities.

In addition, a survey questionnaire was ad-
ministered to ten learners who experienced the
most difficulty during the intervention. The ten
participants were identified based on their
lowest pretest scores and teacher observations
during classroom activities, ensuring that the
qualitative data reflected the experiences of
those who struggled most with the lesson.
Their responses provided qualitative insights
into classroom challenges, supplementing the
quantitative test results and offering a more
comprehensive view of learner experiences.

For data analysis, descriptive statistics
(mean, standard deviation, variance) were
used to summarize performance, while a
paired samples t-test determined whether sig-
nificant differences existed between pretest
and posttest scores. This combination of de-
scriptive and inferential analysis provided a
holistic evaluation of the instructional strategy.

Results and Discussion

The findings revealed that the thirty Grade
11 STEM students from Section TESLA at San
Martin National High School initially demon-
strated low prior knowledge of reproduction,
adaptation, ecological relationships, and evolu-
tion, as reflected in their pretest scores. This
implies that before the intervention, learners

had limited mastery of abstract biological con-
cepts, which aligns with earlier studies noting
persistent challenges in biology education due
to misconceptions and lack of contextualization
(De Asis, 2021; Villarino & Villarino, 2023).

After the integration of the Flowerhorn
cichlid life cycle into General Biology 2 lessons,
students’ performance improved significantly.
The posttest mean scores were consistently
higher than the pretest results, and statistical
analysis using the paired samples t-test con-
firmed that the difference was significant at the
0.05 level. This indicates that contextualized
and inquiry-based instruction using familiar
species can effectively enhance comprehension
and retention of complex topics. The improve-
ment mirrors findings by McPherson-Geyser et
al. (2020) and Hansen et al. (2021), who em-
phasized that experiential and authentic learn-
ing approaches deepen understanding and
strengthen analytical skills.

Furthermore, qualitative data from the sur-
vey of ten learners who struggled most during
the intervention revealed challenges such as
difficulty adjusting to inquiry-based tasks, lim-
ited prior exposure to multimedia tools, and oc-
casional cognitive overload. These insights
highlight that while contextualized strategies
are effective, some students may require addi-
tional scaffolding and support to fully benefit
from active learning approaches.

To sum it up, the results suggest that inte-
grating the Flowerhorn cichlid life cycle into bi-
ology instruction not only improves academic
performance but also fosters greater engage-
ment and interest. This supports curriculum
modernization goals by demonstrating that lo-
calized, inquiry-driven strategies can make ab-
stract scientific concepts more relatable and
meaningful to learners. The findings serve as
the basis for developing a lesson exemplar that
promotes contextualized, hands-on, and stu-
dent-centered learning in Senior High School
biology.

Table 1. Baseline knowledge of the students in general biology 2 based on their pre-test scores

N Mean

Standard deviation

Variance

30 11.933 5.247

27.529

The data in Table 1 shows the baseline
knowledge of 30 Grade 11 STEM students in
General Biology 2, as measured by their pre-

test scores. The mean score of 11.93 indicates
that students had a relatively low initial under-
standing of reproduction, adaptation,
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ecological relationships, and evolution. The
standard deviation of 5.247 reflects moderate
variability, suggesting that while some stu-
dents had a better grasp of the material, others
possessed significantly less knowledge. The
variance, being the square of the standard de-
viation, further highlights the spread of scores,
confirming that prior knowledge among learn-
ers was diverse but generally low.

These findings underscore the need for tar-
geted instructional strategies to elevate stu-
dents’ comprehension of biology concepts. The

moderate spread of scores emphasizes the im-
portance of differentiated teaching approaches
to address varying baseline knowledge levels,
ensuring that both lower- and higher-perform-
ing learners benefit from the intervention. Es-
tablishing this baseline through pretests pro-
vides a valuable reference point for measuring
future learning gains and evaluating the effec-
tiveness of contextualized and inquiry-based
instructional methods, consistent with
Fraenkel et al. (2019), who emphasize the role
of baseline data in quasi-experimental designs.

Table 2. Academic performance of students after exposure to lessons integrating the cichlid’s life cy-

cle, based on their post-test score

N Mean

Standard deviation

Variance

30 26.367

2.810 7.899

The data in Table 2 highlight the academic
performance of 30 Grade 11 STEM students af-
ter exposure to lessons integrating the Flower-
horn cichlid life cycle. The mean post-test score
of 26.367 indicates a marked improvement in
mastery of reproduction, adaptation, ecological
relationships, and evolution compared to their
baseline performance. The standard deviation
of 2.810 and variance of 7.899 suggest moder-
ate variability, showing that most scores clus-
tered closely around the mean. This con-
sistency implies that the instructional ap-
proach was effective across the majority of
learners, with few outliers deviating signifi-
cantly from the group’s performance.

To sum it up, these results confirm that the
contextualized and inquiry-based lesson strat-
egy contributed positively to student achieve-
ment. The high mean score demonstrates im-
proved comprehension, while the moderate
spread of scores reflects uniform learning gains
among the class. As Fraenkel and Wallen
(2020) emphasize, posttest results in a one-
group pretest-posttest design are critical indi-
cators of instructional effectiveness, validating
that the observed learning gains can be at-
tributed to the intervention.

Table 3. Significant difference between the pre-test and post-test scores of students after exposure to

lessons integrating the cichlid’s life cycle

Standard t- p- Mean . . .
Group  Mean deviation calculated value Difference Interpretation  Decision
Pretest 11.933 5.247 . Reject the
Posttest 26367 2810 13.282 0.0001 14.434 Significant Hypothesis

The data in Table 3 show that the pretest
mean score of 11.933 with a high standard de-
viation of 5.247 reflected students’ low initial
understanding of biology concepts and consid-
erable variability in their performance. After
the intervention, the posttest mean rose
sharply to 26.367, with a smaller standard de-
viation of 2.810, indicating significant improve-
ment and more consistent scores across the
group. The mean gain of 14.434 points

demonstrates a substantial learning effect, con-
firming that the integration of the Flowerhorn
cichlid life cycle into lessons enhanced compre-
hension and reduced score variability.
Inferential statistics further validate these
findings. The calculated t-value of 13.282 far
exceeded the critical threshold at the 0.05 level,
while the p-value of 0.0001 confirmed that the
observed difference was highly unlikely to be
due to chance. These results provide strong
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evidence that the instructional approach had a
significant positive impact on student learning
outcomes. Consistent with Shadish et al.
(2021), the large mean difference, high t-value,
and extremely low p-value highlight the effec-
tiveness of quasi-experimental pretest—post-
test designs in demonstrating causal relation-
ships, thereby affirming the success of life-cy-
cle-based instructional strategies in teaching
complex biological concepts.

Challenges Encountered by the Learners in
the Previous Cichlid Lesson

Difficulties in Understanding the Lesson.
Conceptual Confusion in Fertilization. Partici-
pant 1 struggled to distinguish external from
internal fertilization, particularly in under-
standing zygote protection. This highlights the
difficulty of grasping abstract reproductive
processes without reinforcement. Using the
cichlid life cycle and multimedia visuals can
clarify these differences (Mayer, 2021).

Hormonal Regulation Challenges. Partici-
pant 2 found it difficult to connect hormones
like estrogen and testosterone to fish reproduc-
tion compared to humans. Linking hormonal
regulation to observable traits in cichlids, such
as male coloration, can anchor abstract pro-
cesses in tangible evidence (Kinchin & Win-
stone, 2020).

Reproductive Adaptation Difficulty. Partici-
pant 3 was surprised by mouthbrooding, show-
ing how unique adaptations challenge prior as-
sumptions but spark curiosity. Visual rein-
forcement of such strategies can heighten en-
gagement and retention (Mayer, 2021).

Cross-Species Comparisons. Participants 4
and 9 struggled with analogies between cichlid
systems and plant processes. While challeng-
ing, analogical reasoning can deepen under-
standing when carefully scaffolded (Gentner &
Hoyos, 2021).

Environmental Context in Learning. Partic-
ipants 5 and 10 had difficulty linking ecological
factors like water temperature and conserva-
tion to reproduction. Situating lessons within
environmental frameworks enhances motiva-
tion and comprehension (Monroe et al., 2020).

Sensory System Challenges. Participant 6
struggled with the lateral line system, while
Participant 7 was confused about fish immun-
ity versus plant defenses. Diagrammatic and

hands-on strategies can make hidden biological
processes clearer (Kinchin & Winstone, 2020).

Observable Traits as Anchors. Participant 8
found sexual selection abstract, questioning
why bright male coloration is adaptive. Anchor-
ing evolutionary processes in observable traits
helps learners connect theory to evidence
(Gentner & Hoyos, 2021).

Learner challenges—ranging from fertiliza-
tion and hormonal regulation to adaptations,
analogies, environmental links, sensory sys-
tems, and sexual selection—underscore the
complexity of integrating the cichlid life cycle
into biology lessons. Strategies such as visual
reinforcement, observable trait anchoring, an-
alogical reasoning, and environmental context
can address these difficulties, affirming the
pedagogical value of the cichlid life cycle in
strengthening STEM learners’ comprehension
(2020-2025 studies).

Helpful but Still Challenging Parts of the Les-
son

Use of Visuals and Examples. Participants 1,
3, and 6 noted that abstract processes such as
fertilization, mouthbrooding, and sensory sys-
tems were difficult to grasp without visual sup-
port. Examples, videos, and diagrams helped
them overcome these challenges, showing that
multimedia reinforcement makes invisible
phenomena more understandable (Mayer,
2021).

Observable Traits as Anchors. Participants
2 and 8 struggled with hormonal regulation
and sexual selection until these were linked to
visible traits like coloration. Anchoring ab-
stract processes in observable evidence eased
cognitive load and clarified reproductive be-
haviors (Kinchin & Winstone, 2020).

Cross-Species Comparisons. Participants 4
and 9 found analogies between fish and plant
systems challenging but useful. Comparing
sperm to pollen and blood vessels to xylem
helped them transfer knowledge across do-
mains, supporting the role of analogical reason-
ing in deepening understanding (Gentner &
Hoyos, 2021).

Environmental Context in Learning. Partic-
ipants 5 and 10 initially struggled to connect
ecological factors with reproduction. Realizing
that climate change disrupts breeding cycles
and that conservation sustains biodiversity
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showed how situating biology in environmen-
tal contexts enhances relevance and motivation
(Monroe et al., 2020).

Human-Fish Biological Connection. Partici-
pant 7 found fish immunity difficult until it was
linked to human physiology through white
blood cells. This connection activated prior
knowledge and strengthened comprehension,
consistent with findings that linking new ideas
to familiar systems improves retention (Na-
tional Research Council, 2021).

Learners faced challenges with abstract, in-
visible, and cross-species processes, as well as
ecological and physiological connections.
These difficulties were eased through visual re-
inforcement, observable trait anchoring, ana-
logical reasoning, environmental framing, and
human-biological links, affirming the pedagog-
ical value of the cichlid life cycle in strengthen-
ing STEM learners’ comprehension.

Unexpected Problems Encountered

Conceptual Confusion in Fertilization. Par-
ticipant 1 struggled to distinguish external
from internal fertilization, often mixing them
up during assessments. This reflects the diffi-
culty of grasping abstract reproductive pro-
cesses without reinforcement, highlighting the
need for visual aids and contextual examples
(Mayer, 2021).

Misinterpretation of Biological Structures.
Participant 2 misinterpreted anatomical dia-
grams, at one point linking the swim bladder to
reproduction. This shows how learners can
confuse unfamiliar structures when diagrams
lack clarity, underscoring the importance of ac-
curate and well-designed visual support (Kin-
chin & Winstone, 2020).

Observable Traits as Anchors. Participant 3
found it challenging to connect hormones to re-
production until coloration was explained as a
visible outcome. Linking invisible mechanisms
to observable traits helps learners anchor ab-
stract processes in tangible evidence (Gentner
& Hoyos, 2021).

Environmental Context in Learning. Partic-
ipants 4 and 9 struggled to connect ecological
factors like climate change and conservation
with fish reproduction. Situating lessons within
environmental frameworks enhances motiva-
tion and comprehension, making biology more
relevant (Monroe et al., 2020).

Cross-Species Comparisons. Participants 5
and 10 found it difficult to compare cichlid sys-
tems with plant processes such as pollen and
xylem. While challenging, analogical reasoning
can bridge familiar and unfamiliar domains,
clarifying differences in biological systems
(Gentner & Hoyos, 2021).

Surprising Adaptations in Reproduction.
Participant 6 was initially confused by mouth-
brooding but found it engaging once explained.
Unique adaptations, when contextualized,
spark curiosity and improve retention, rein-
forcing the wvalue of real-world examples
(Mayer, 2021).

Difficulty with Statistical Integration. Par-
ticipant 7 struggled with statistical terms like
variance and standard deviation in biology les-
sons. This reflects the challenge of interdiscipli-
nary integration, requiring scaffolding to ease
cognitive load when blending quantitative and
biological concepts (National Research Council,
2021).

Sensory System Challenges. Participant 8
found the lateral line system difficult to under-
stand, especially how fish detect vibrations
without ears. Clear diagrams and conceptual
anchoring strategies are essential to make hid-
den biological processes more accessible (Kin-
chin & Winstone, 2020).

Participants 1-8 revealed challenges in un-
derstanding fertilization, anatomical struc-
tures, hormonal regulation, environmental
contexts, cross-species comparisons, reproduc-
tive adaptations, statistical integration, and
sensory systems. These difficulties were eased
through strategies such as visual reinforce-
ment, observable trait anchoring, analogical
reasoning, and contextual framing, affirming
the effectiveness of integrating the Flowerhorn
cichlid life cycle in enhancing comprehension
and engagement in General Biology 2.

Conclusions

The present study concluded that integrat-
ing the Flowerhorn cichlid life cycle into Gen-
eral Biology 2 significantly improved student
learning outcomes. The influence of contextual-
ized and inquiry-based strategies was posi-
tively significant, as evidenced by the sharp in-
crease in posttest scores and reduced variabil-
ity compared to pretest results. Thematic anal-
ysis revealed that while learners faced
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challenges in fertilization, hormonal regula-
tion, environmental contexts, cross-species
comparisons, and sensory systems, these were
effectively addressed through visual reinforce-
ment, observable trait anchoring, analogical
reasoning, and ecological framing. This implies
that contextualized instruction using locally fa-
miliar species strengthens comprehension, en-
gagement, and retention, confirming the effec-
tiveness of life-cycle-based pedagogy in Senior
High School biology.

Recommendations
Drawing from the study’s findings, the fol-

lowing recommendations are offered to guide

teachers, administrators, and curriculum plan-
ners in effectively applying contextualized and
inquiry-based strategies in biology instruction.

1. For Teachers: Adopt contextualized lesson
exemplars that integrate locally familiar
species such as Flowerhorn cichlids. Use
multimedia tools, inquiry-based activities,
and scaffolding strategies to address learner
challenges in abstract topics.

2. For School Administrators: Provide profes-
sional development workshops on contex-
tualized and inquiry-driven pedagogy. Allo-
cate resources for multimedia equipment
and laboratory materials to support active
learning.

3. For Curriculum Planners: Incorporate local-
ized species-based modules into General Bi-
ology 2 curriculum guides. Ensure align-
ment with K-12 goals by embedding in-
quiry-based tasks and ecological awareness
components.

4. For Policy Makers: Encourage schools to in-
tegrate contextualized strategies by issuing
guidelines that promote the use of culturally
familiar species in STEM instruction. Sup-
port funding for research-based lesson ex-
emplars.

5. For Future Researchers: Explore the long-
term impacts of life-cycle-based instruction
on ecological literacy and learner perfor-
mance. Extend similar contextualized ap-
proaches to other STEM subjects to evaluate
broader applicability.
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