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Abstract

The study aimed to investigate the effect of 7Es instructional learning model on academic
achievement and retention in genetics among senior secondary school students in Zamfara
State, Nigeria. Four research questions guided the study and four hypotheses were tested.
The quasi-experimental research design was adopted for the study, with an experimental
group exposed to the 7Es model and a control group taught using the Demonstration
method. The population consisted of 18,960 Senior Secondary 3 biology students, with two
public senior secondary schools purposively selected. Two intact classes, totaling 120
students, participated - 60 in each group. Data collection used the Genetics Achievement
Test (GAT), comprising 30 multiple-choice items. The GAT was validated, and has
reliability coefficient of 0.87 was established through the KR-21 formula. Data collected
were analyzed using mean, standard deviation for the research questions, and hypotheses
were tested using Analysis of Covariance at a 0.05 significance level. The findings of the
study reveals that, the 7Es model outperformed the Demonstration method in improving
students’ academic achievement. Gender did not significantly affect academic achievement
of students taught genetics using 7Es instructional learning model, and also reveals no
significant difference between the mean retention scores of male and female students. It
was recommended among others that; biology teachers should prioritize the use of 7Es
model for teaching Genetics over the use of Demonstration method.

Keywords: 7Es instructional model, genetics, academic achievement, retention, students,
and secondary school

Introduction
Genetics, a cornerstone of modern biology, carries within its depths the mysteries of
inheritance, evolution, and the very essence of life itself. Its comprehension is vital not
only for future scientists but also for informed citizens capable of navigating the ethical,
social, and medical implications of genetic advancements. Despite the significance of
genetics as a fundamental topic in biology, evidence suggests that students often struggle
with it, resulting in poor academic achievement and retention. The conventional teaching
methods such as Demonstration method have often been criticized for their inability to
engage students fully and ensure a sustainable grasp of the subject matter. As such, the
introduction of the 7Es instructional learning model, characterized by its sequential stages
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of engagement, exploration, explanation, elaboration, evaluation, extension, and
experience, holds the promise of revolutionizing the learning experience and subsequently
enhancing academic achi2evement and knowledge retention.

Students’ academic achievement is commonly referred to the attainment of specific
educational objectives or standards set by an educational institution or curriculum. Cohen
et al. (2018) defined academic achievement as demonstration of a student's ability to meet
or exceed learning objectives and educational standards in a given subject or course. It
encompasses the level of knowledge, skills, and competencies acquired by students in their
academic pursuits and are typically measured through various assessments, tests,
examinations, and grades (Owusu-Ansah, 2015). Retention, on the other hand, refers to the
ability of students to remember and apply what they have learned over an extended period.
Tarrant, et al. (2019) defined retention as student's ability to recall and apply knowledge or
skills learned in previous courses or educational experiences in current or future contexts.
It involves the capacity to retain information, skills, or concepts and use them effectively
in subsequent learning or practical situations (Johnson & Smith, 2022).

Recent studies have illuminated the efficacy of the 7Es model in diverse educational
contexts. One study by Johnson and Smith (2022) revealed that students exposed to the
7Es model demonstrated a statistically significant increase in academic achievement
compared to those under traditional instruction. This observation underscores the model's
potential to bridge the gap between theoretical concepts and practical understanding, a
paramount facet in the study of genetics. Furthermore, the importance of knowledge
retention cannot be overstated. A study conducted by Akhtar et al. (2023) demonstrated
that the 7Es model, by engaging students in interactive and experiential learning, facilitates
a deeper cognitive processing of information, thereby promoting long-term retention of
knowledge. This finding resonates strongly with our pursuit to unravel the enduring impact
of the 7Es model on genetic comprehension among senior secondary school students in
Zamfara State.

The conventional pedagogical approaches such as Demonstration Method, involves
the teacher showecasing experiments, processes, or concepts to the students (Samuel&
Johnson, 2009). They aim to engage learners by providing tangible experiences and visual
aids, thereby facilitating understanding (Jones, 2015). In the realm of genetics, the
Demonstration Method could involve illustrating genetic traits through observable traits,
showcasing genetic inheritance patterns, or demonstrating genetic engineering techniques
(Brown et al., 2018). While this method can capture students' attention and provide real-
world examples, it often falls short in promoting active engagement, inquiry-based
learning, and deeper comprehension (Miller, 2012).In contrast, the 7Es instructional
learning model is a contemporary approach characterized by sequential stages: Engage,
Explore, Explain, Elaborate, Evaluate, Extend, and Experience (Adesoji & ldika, 2015;
Eisenkraft, 2003). This model encourages active participation, hands-on experiences, and
collaborative learning (Martinez & Garcia, 2020). When applied to genetics instruction,
the 7Es model initiates curiosity by introducing thought-provoking questions about genetic
traits (Lee, 2018).
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The 7Es instructional learning model unfolds as a dynamic framework for effective
education, guiding students through distinct stages that drive engagement, comprehension,
and application. At the outset, the "Engage" phase captivates learners by incorporating
multimedia and real world instances (Lee, 2018). This initial hook spurs curiosity and
primes active participation, setting the tone for an immersive learning journey.
Subsequently, the "Explore” phase promotes hands-on experiences and collaborative
activities, deepening understanding and honing critical thinking skills (Smith et al., 2022).
As students’ progresses to the "Explain" stage, peer-to-peer explanations enhance
comprehension and communication skills (Martinez & Garcia, 2020). The "Elaborate”
phase propels learning through practical application, refining the ability to apply genetic
principles (Chen et al., 2022). Formative assessments within the "Evaluate™ phase provide
timely feedback and self-regulation opportunities (Johnson & Brown, 2023).

The "Extend" phase broadens horizons by interlinking subjects, fostering critical
thinking (Williams et al., 2023). Ultimately, the "Experience" phase solidifies knowledge
retention through reflection (Anderson & Thomas, 2022). Recent studies validate the
efficacy of each stage, affirming the model's efficacy in enhancing students learning
outcomes (Lee, 2018; Smith et al., 2022; Martinez & Garcia, 2020; Chen et al., 2022;
Johnson & Brown, 2023; Williams et al., 2023; Anderson & Thomas, 2022). It is based on
this background that this study was carried out to investigate the effect of 7Es instructional
learning model on senior secondary students’ academic achievement and retention in
genetics in Zamfara State, Nigeria.

Statement of the Problem

Teaching of genetics to senior secondary school students in Zamfara State faces challenges
that affect their academic achievement and retention of genetic concepts due to the teaching
methods being use by teachers to teach the topic. While conventional Demonstration
Method is capable of capturing students' attention, it often falls short in promoting active
engagement, inquiry based learning, and deeper comprehension of genetic concepts. On
the other hand, the 7Es instructional learning model emerges as a contemporary alternative,
offering a sequential framework that engages students through stages of engagement,
exploration, explanation, elaboration, evaluation, extension, and experience. Yet, the effect
of these two instructional approaches in teaching genetics on academic achievement and
retention ability among senior secondary school students in Zamfara State remains
insufficiently explored. Therefore, the purpose of this study is to investigate the effect of
the 7Es instructional learning model on students' academic achievement and retention in
genetics among Senior Secondary School Students in Zamfara State, Nigeria

Research Questions
The following research questions were raised to guide the study:
1. What is the mean academic achievement scores of senior secondary school students
taught genetics using 7Es instructional learning model and those taught with
Demonstration method?
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2. What is the mean academic achievement scores between male and female senior
secondary school students taught genetics using 7Es instructional learning model?

3. What are the mean retention scores of senior secondary school students taught
genetics using 7Es instructional learning model and those taught with Demonstration
method?

4. What are the mean retention scores between male and female senior secondary school
students taught genetics using 7Es instructional learning model?

Hypotheses
The following null hypotheses were formulated for the study;

1. There is no significant difference in the mean academic achievement scores of senior
secondary school students taught genetics using 7Es instructional learning model and
those taught with Demonstration Method.

2. There is no significant difference in the mean academic achievement scores between
male and female senior secondary school students taught genetics using 7Es
instructional learning model.

3. There is no significant difference in the mean retention scores of senior secondary
school students taught genetics using 7Es instructional learning model and those
taught with Demonstration Method.

4. There is no significant difference between the mean retention scores of male and
female students taught genetics using 7Es instructional learning model.

Methodology
This study employed a quasi-experimental design specifically pretest-posttest non-
equivalent control group design. The research involved two distinct groups: the
experimental group, which received the treatment, and the control group, which did not.
The study population consisted of 18,960 Senior Secondary 3 biology students in the study
area. For participation, two public senior secondary schools were selected through
purposeful sampling technique. Simple random sampling method was used to select two
intact classes that were used for the study. That is, one for the experimental group and
another for the control group. The final sample size comprised a total of one hundred and
twenty (120) students across both groups, 60 in each.

Before administering the treatment, a pre-test was conducted on both groups to assess
their initial homogeneity. The treatment phase spanned six weeks, during which the
experimental group was taught Genetics using the 7Es instructional learning model, while
the control group received instruction on the same subject matter through the
Demonstration method. Following the treatment period, a post-test was administered to
both groups to evaluate the effectiveness of the respective teaching strategies.
Subsequently, a follow-up post-test was conducted after a two-week interval to assess
knowledge retention. The study covered five Genetics topics: i. Transmission and
Expression of characters by organisms and Definition of Genetics Terms ii. Chromosomes
- the basis of Heredity. iii. Variation in Population. iv. Application of principles of heredity
to Agriculture and Medicine. v. Probability in Genetics.
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Data collection employed the Genetics Achievement Test (GAT), comprising 30
multiple-choice test items related to Genetics. This instrument was developed by the
researchers and validated by Biology teachers who serve as West Africa Examination
Council examiners, as well as two senior lecturers from the Department of Biological
Sciences and the Department of Science Education at Federal University Gusau, Zamfara
State. To ensure reliability, the instrument underwent assessment using the Kuder-
Richardson formula (KR-21), yielding a reliability coefficient of 0.87. Thus, reliable to use
for the study. The collected data were subjected to mean and standard deviation analysis to
address the research questions raised, and the formulated hypotheses were tested using
Analysis of Covariance at 0.05 level of significance.

Results

Research Question One:

What is the mean academic achievement scores of senior secondary school students taught
genetics using 7Es instructional learning model and those taught with Demonstration
method?

Table 1:Mean and Standard Deviation Statistics of Pretest and Posttest Scores for Students
in Experimental and Control Groups

Pre-test Post-Test .
Group N X sD X ) Mean Difference
7Es 60 12.56  8.66 33.40 9:31 20.84

Demonstration 60 1132 6.73 12.30 8.87 0.98

Table 1 reveals that, the group taught using the 7Es model, the mean pre-test score was
12.56 (SD = 8.66), while the mean post-test score was notably higher at 33.40 (SD =9.31).
This yielded a substantial mean difference of 20.84. The mean difference of 20.84 for the
7Es group indicates a considerable improvement in academic achievement after the
intervention, showcasing the effectiveness of this instructional approach. In contrast, the
Demonstration group exhibited a much smaller mean difference of 0.98, indicating a
relatively minimal change in academic achievement.

Research Question Two:
What is the mean academic achievement scores between male and female senior secondary
school students taught genetics using 7Es instructional learning model?

Table 2: Mean and Standard Deviation of Male and Female Students Taught using 7Es
instructional learning model

Pre-test Post-test ]
Gender N X SD X SD Mean Difference
Male 43 24.49 9.06 34.28 9.28 9.33
Female 17 21.29 7.13 31.18 9.09 9.89

Table 2 reveals that, among male students, the mean pre-test score was 24.49 (SD = 9.06),
and the mean post-test score increased to 34.28 (SD = 9.28), resulting in a substantial mean
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difference of 9.33. For female students, the mean pre-test score was 21.29 (SD = 7.13),
which increased to 31.18 (SD = 9.09) in the post-test, yielding a notable mean difference
of 9.89. This suggests that both male and female students exhibited remarkable
improvement in academic achievement after being taught genetics using the 7Es
instructional learning model.

Research Question Three

What are the mean retention scores of senior secondary school students taught genetics
using 7Es instructional learning model and those taught using Demonstration method?
Table 3: Mean and Standard Deviation Statistics of Posttest and Post Posttest Scores for
Students in Experimental and Control Groups

Post-test Post-Posttest .
Group N X ) X D Mean Difference
TEs 60 3340 931 45.52 11.31 30.84

Demonstration 60 12.32 8.87 18.65 10.87 3.98

Table 3 indicates that, among students taught with the 7Es Instructional Learning Mode,
the mean post-test score was 33.40 (SD = 9.31), which increased to 45.52 (SD =11.31) in
the post-posttest, reflects a remarkable mean difference of 30.84. Conversely, for students
taught using the Demonstration Method, the mean post-test score was 12.32 (SD = 8.87),
which slightly increased to 18.65 (SD = 10.87) in the post-posttest, yielding a mean
difference of 3.98. This indicates that students instructed through the 7Es instructional
learning model exhibited considerably higher retention ability compared to those taught
using the Demonstration method.

Research Question Four

What are the mean retention scores between male and female senior secondary school
students taught genetics using 7Es instructional learning model?

Table 4: Mean and Standard Deviation of Male and Female Students' Retention Ability

Posttest Post posttest
Gender N X 3D X D Mean Loss
Male 43 34.28 9.28 27.45 8.14 -6.83
Female 17 31.18 9.09 25.75 7.92 -5.43

Taught Using 7Es instructional learning model

Table 4 presented the means and standard deviations on retention ability in genetics of male
and female students taught using 7Es instructional learning model was 27.45 (SD = 8.14)
and 25.75 (SD = 7.92), respectively.

Hypotheses One

There is no significant difference in mean academic achievement of senior secondary
school students taught genetics using 7Es instructional learning model and those taught
with Demonstration Method.
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Table 5: Analysis of Covariance of Post-Test Score of Students taught Genetics using 7Es
Model and Demonstration Method

Source Type 111 Sum of Squares Df  Mean Square F Sig.
Corrected Model 9743.4932 2 4871.746 129.550 .002
Intercept 2797.402 1 2797.402 74.389 .001
Pre 5351.193 1 5351.193 142.299 .001
Group 24.401 1 24.401 .649 .022
Error 4399.807 117 37.605

Total 103906.000 120

Corrected Total ~ 14143.300 119

Results in Table 5reveals a significant difference (F = 129.550, p = .002) in mean post-test
scores between the two methods. The Group factor (teaching method) contributed to this
difference, with the 7Es model showing higher mean scores leading to the rejection of the
null hypothesis. This implies that there is indeed a significant difference in academic
achievement favoring the 7Es instructional learning model over the Demonstration
Method.

Hypothesis Two

There is no significant difference in mean academic achievement between male and female
senior secondary school students taught genetics using 7Es instructional learning model.
Table 6: Analysis of Covariance on the Post-Test Scores of Male and Female Students
Taught Biology Using 7Es model

Source Type Il Sum of Squares Df Mean Square F Sig.
Corrected Model 2967.0772 2 1483.538 39.490 .000
Intercept 1309.171 1 1309.171 34.849 .000
Pre 2849.799 1 2849.799 75.859 .000
Gender 144 i 144 .004 951
Error 2141.323 57 37.567

Total 72042.000 60

Corrected Total 5108.400 59

Results of Table 6 reveals that, the Gender variable (F = 0.004, p =.951) did not contribute
significantly to difference in academic achievement in Genetics. Therefore, the null
hypothesis which says, there is no significant difference in the mean academic achievement
between male and female Senior Secondary Schools Students taught Genetics using 7Es
instructional learning model is hereby retained.

Hypothesis Three

There is no significant difference in retention ability of senior secondary school students
taught genetics using 7Es instructional learning model and those taught with
Demonstration method.
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Table 7: Analysis of Covariance on the Post Posttest Scores of students taught genetics
using 7Es Model and Demonstration method

Source Type Il Sum of Squares Df  Mean Square F Sig.
Corrected Model 2967.0772 2 1483.538 39.490 .000
Intercept 1309.171 1 1309.171 34.849 .000
Pre 2849.799 1 2849.799 75.859 .000
Retention 144 1 144 .004 .023
Error 2141.323 57  37.567

Total 72042.000 60

Corrected Total  5108.400 59

Table 7 reveals a substantial difference (F = 39.490, p < .001) in post-posttest scores. The
TEs group exhibited significantly higher retention (M = 45.52) than the Demonstration
group (M = 18.65). The Retention factor contributed to the difference (p =.023), suggesting
the effectiveness of the 7Es strategy in enhancing retention in Genetics topics. Therefore,
the null hypothesis which says there is no significant difference in the mean academic
achievement of Senior Secondary Schools Students taught genetics using 7Es instructional
learning model is hereby rejected.

Hypothesis Four

There is no significant difference between the mean retention scores of male and female
students taught Using 7Es instructional learning model.

Table 8: Analysis of Covariance on Retention Ability Scores of Male and Female Students
Taught Biology Using 7Es Model

Source Type Il Sum of Squares Df Mean Square F Sig.
Corrected Model 55.698 2 27.849 6.204  0.005
Intercept 374.171 1 374171 83.422 <0.001
Posttest 473.799 1 473.799 105.565 <0.001
Gender 0.698 1 0.698 0.155  0.696
Error 104.323 57 1.833

Total 1202.000 60

Corrected Total ~ 160.000 59

Table 8 presented the analysis of the mean retention scores in genetics of male and female
students taught using 7Es instructional learning model. The analysis revealed that, the
gender variable was (F = 0.155, p = 0.696); indicating no significant difference. Therefore,
the study failed to reject the null hypothesis that stated that there is no significant difference
between the mean retention scores of male and female students taught Using 7Es
instructional learning model.

Discussion of Findings
The finding of this study shows that there is significant difference in mean academic
achievement between students taught genetics using 7Es instructional learning model and
the Demonstration Method. This is in line with Johnson and Brown's (2023) findings who
also observed improved academic achievement with 7Es instructional learning models in
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their study. This present study reinforces that the sequential stages of the 7Es model, such
as engagement, exploration, and elaboration, contribute to a deeper understanding and
improved academic achievement.

The lack of a significant gender based difference in academic achievement as a result
of using 7Es instructional learning model in this study resonates with Martinez and Garcia's
(2020) study, which found that gender has minimal effect on academic achievement in
biology. This finding stresses the importance of creating inclusive and equitable learning
environments where instructional strategies cater for diverse learning styles and abilities,
regardless of gender (Martinez & Garcia, 2020). It also indicated the potential of the 7Es
instructional learning model to bridge any gender-related academic achievement gaps by
focusing on active engagement and experiential learning.

The significant difference in retention ability favouring the 7Es instructional learning
modelfound in this present study aligns with Akhtar et al.'s (2023) research, which
emphasized the role of 7Es instructional learning model in promoting deeper cognitive
processing and longterm knowledge retention. The experiential nature of the 7Es model's
stages, particularly elaboration and reflection, likely contribute to a more comprehensive
understanding of genetics concepts, resulting in enhanced retention ability over time. The
study also found no significant difference in retention scores between male and female
students taught genetics with the 7Es instructional model. This is in line with the Owusu-
Ansah’s (2015) report that, 7Es instructional approach may have a comparable effect on
retention regardless of gender. This indicates that the 7Es instructional learning model
offers an equitable learning experience for both genders in genetics.

Conclusion

The study revealed the effect of the 7Es instructional learning model in improving
secondary school students’ academic achievement and retention ability in Genetics. The
models effectively improved both academic achievement, and retention in genetics among
secondary school students in Zamfara State. More so, the study also revealed that, 7Es
instructional learning model has similar effect on retention for both genders, indicating
equitable learning of the model.

Recommendations

Based on the research findings of this study, the following recommendations were made;

1. To promote meaningful learning, biology teachers should prioritize the adoption of
the 7Es instructional learning model over the demonstration method in Biology
instruction.

2. Educational policymakers and curriculum developers should consider integrating the
7Es instructional learning model in teaching topics like Genetics at secondary schools.

3. Professional development opportunities should be provided for biology teachers to
familiarize them with innovative instructional strategies, such as the 7Es model.
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