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Abstract: 

This study examined the effects of peer-led, inquiry-based, and lecture instructional 

strategies on students’ achievement and retention in basic science in Delta Central 

Senatorial District. 5 research questions and 5 hypotheses guide the study. The pretest-

posttest delayed-posttest planned variation quasi-experimental design was employed for 

the study. The population of the study consisted of 82,712 JSII basic science students in 

the 183 public secondary schools. The sample size is 292 basic science students selected 

from 6 public mixed junior secondary schools. The instrument for data collection, which 

was duly face and content validated, was the Basic Science Achievement Test (BSAT). 

The instrument, with a reliability coefficient of 0.79, was established using the Kuder-

Richardson Formula – 21 (K-R-21). All research questions were answered using mean 

and standard deviation, while the hypotheses were tested at a 0.05 level of significance 

with t-test, and ANCOVA. The study found that; there is a significant difference in the 

mean achievement scores among students taught basic science using peer-led, inquiry-

based and lecture instructional strategies, there is a significant difference in the mean 

retention scores among students taught basic science using peer-led, inquiry-based and 

lecture instructional strategies, there is no significant difference in the mean achievement 

scores of male and female students taught basic science using peer-led, inquiry-based 
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and lecture instructional strategies, there is no significant interaction effect of method and 

gender on basic science students’ achievement, and there is a significant interaction effect 

of method and gender on basic science students’ retention. the study, therefore, 

concluded that the peer-led instructional strategy and the inquiry-based instructional 

strategy are more effective in enhancing basic science students’ achievement and 

retention than the lecture method. The study also, amongst others, recommends that 

basic science teachers should adopt the use of peer-led instructional strategy in teaching 

basic science in junior and senior secondary schools. 

 

Keywords: peer-led, inquiry-based, lecture, instructional strategy, students, 

achievement, retention, basic science 

 

1. Introduction 

 

Basic science combines all other science subjects, such as physics, chemistry, biology, 

health science, information technology, and agricultural science. The National Policy on 

Education introduced basic science and technology as a core subject at the junior 

secondary school level to introduce students to the world of science and technology, and 

to prepare them for higher education in science and technology (Federal Republic of 

Nigeria, 2013). Basic science equips learners with essential knowledge and skills needed 

to understand scientific concepts, processes, and phenomena in their environment. It 

develops the ability to observe, ask questions, and interpret natural events. It serves as a 

stepping stone to specialized subjects such as physics, chemistry, and biology. Through 

basic science, students develop interest and readiness for careers in medicine, 

engineering, technology, agriculture, and other STEM fields. The importance of basic 

science to the national development of any country cannot be overemphasized. This is 

because knowledge and skills in basic science are vital in the development of any society. 

The fast-changing applications of science and technology and the global reliance on its 

processes and products in all areas of human endeavor have made them so invaluable 

that any society or country without them risks being alienated from the global village. 

This means that for an individual to be well-grounded in science and competent enough 

to face the challenges of life in his society, he or she must have gone through a basic 

science programme that is well planned, assessed, and implemented.  

 According to the National Policy on Education (FRN, 2013), the aims of basic 

science is directed at enabling students who are exposed to it, to acquire the following 

skills: observe carefully and thoroughly; report completely and accurately what is 

observed; organize information acquired; generalize based on the acquired information; 

predict as a result of the generalization; design experiments (including control where 

necessary) to check predictions; use models to explain phenomena where appropriate; 

and continue the process of inquiry when new data do not conform to predictions. To 

achieve these aims, appropriate opportunities should be provided during basic science 
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and technology instruction for students to learn through direct experience by 

manipulating materials and engaging in scientific processes. Invariably, the objectives of 

basic science can be effectively achieved when teachers adopt appropriate innovative 

instructional strategies, learning activities, and classroom practices that promote 

scientific understanding, inquiry, and application. Some such innovative instructional 

strategies include peer-led and inquiry-based strategies. 

 Peer-led instructional strategy is a strategy that consists of students teaching other 

students of the same or different ages, on a one-on-one basis or one tutor working with 

two or three students simultaneously (Digest, 2002). Peer-led instructional strategy has 

been broadly used across academic subjects, and has been found to result in academic 

achievement for a diversity of learners within a wide range of content areas, just like 

academic and cognitive gain. Peer-led instructional strategy is a systematic process where 

the teacher sets the environment for learning, while the learners play the teacher role to 

a small group of learners for a short or long-time duration. This can be made possible if 

the teacher relinquishes a great part of his role and authority to the learners and assumes 

more responsibility as a facilitator of learning. Al-Hebaishi (2017) defined peer-led 

instruction as a method where students are able to acquire knowledge through 

observation, study, teaching of other students, or through their own experiences. 

Emmanuel (2019) opined that peer-led strategy is a method of teaching in which one 

student (or a small group of students) receives personalized and individualized 

instruction. It is a process by which a pupil (learner called the tutor) with minimal 

training and with the teacher’s guidance helps one or more students at the same grade 

level (called the tutees) (Eskay, Onu, Obiyo, Obidoa, 2012). Through the use of peer-led 

strategy, being a learner-centered strategy with the capacity to promote inquiry, critical 

thinking, and problem-solving skills, the objectives of the basic science education 

mentioned earlier may be achieved, because as students experience certain phenomena 

that will expose them to certain knowledge, in a real-life situation.  

 Inquiry-based instructional strategy is another strategy that has been found 

empirically to enhance students’ academic achievement. Inquiry instructional strategy is 

a student–centered, activity–oriented teaching strategy in which the teacher directs 

students through a problem-solving approach to discover answers to an instructional 

topic. Nwanze (2016) opined that inquiry instructional strategy is a method of teaching 

where the learner, with minimal guidance from the teacher, seeks to discover and create 

an answer to a recognized problem through the procedure of making a diligent search. 

Furtak (2006) asserted that scientific teaching stands somewhere between the boundaries 

of the traditional method, in which certain answers known by the teachers are transferred 

to the students, and the open inquiry method, in which students construct their own 

problems and problem solutions. Inquiry-based instructional strategy integrates the 

scientific and constructivist rationales together with the facts, principles, and rules 

accepted as scientific and stressed by contemporary science education reforms. Inquiry-

based instructional strategy requires a high degree of communication among the 
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environment, content, materials, and learners and teachers. The most important feature 

of this method is to enable both teachers and learners to be researchers, idea propagators, 

and problem solvers. Furthermore, it has some positive consequences, such as making 

students active, developing their understanding, improving their research skills, and 

understanding the nature of science  

 Another method whose characteristics differ from peer-led and inquiry-based 

instructional strategies is the lecture method. The lecture method is a teacher-centred 

approach in which the instructor presents facts and principles orally. Ajaja (2009) referred 

to the lecture method as an address, a talk, a lesson, or other types of verbal presentation 

to students by a teacher. Some of the advantages of the lecture method, as highlighted by 

Ajaja, include: being economical as it saves time, coverage of large content and syllabus, 

teaching of a large number of students, as well as presenting students with new 

information. In this method, the teacher dominates the lesson procedure and takes the 

lead in coordinating the classroom activities as regards what to do. According to 

Akpoghol, Samba, and Asemave (2013), the lecture method is one of the conventional 

methods of teaching in Nigeria’s secondary schools. The teacher does most of the 

activities in the form of talking, while the students are passive listeners or slightly 

involved. This kind of method leads to rote learning. This method, which involves mostly 

a talk-chalk approach, may not have been effective for teaching basic science since it does 

not promote meaningful learning, hence lacks a retentive quality. In view of this, the 

lecture method has been criticized as a poor method of teaching hands-on skills in 

science, although it provides for effective use of time and manpower, especially in 

presenting ideas to a large group of people. The continuous usage of the lecture method 

in the teaching and learning of basic science in secondary schools may be connected to 

students’ poor academic achievement and retention in basic science. 

 Academic achievement basically is the product of the extent to which educational 

or instructional goals and objectives have been attained (Ovuworie, 2024). Academic 

achievement refers to the extent to which a student has internalized, leading to a degree 

of success in a given educational task, which can serve as a predictive measure of 

students’ future academic excellence. Academic achievement is the level of success 

attained by students in school subjects. Olorode and Jimoh (2016) asserted that academic 

achievement can be used to indicate students’ level of success in a particular task 

previously exposed to. In other words, academic achievement is the extent to which 

students recall facts previously exposed to. Therefore, academic achievement and 

retention are closely related. 

 Retention is the ability of students to remember or recognize the content that has 

been taught and learned, which is very critical in teaching and learning. There are 

different ways in which one can easily retain knowledge. Nikos (2017) opined that active 

learning increases engagement and leads to much better retention. It is thought that 

students’ retention of lesson content is a function of students' ability to conceptualize 

what is learnt or being taught (Nwanze, 2016). This can happen if the instructional 
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strategy provides enough learning experience for the students to make many connections 

between the concept being learnt and their previous knowledge of similar concepts. Also, 

retention may take place when there are provisions for active interaction and self-

discovery of knowledge. Retention, therefore, may be enhanced by students’ active 

involvement in the teaching-learning process and by providing many learning 

experiences during the process of learning, irrespective of their gender. 

 Gender in this study refers to the state of being male or female. It is the 

characteristics by means of which people define male or female. Gender is one of the 

factors that has been empirically reported to influence students’ achievement in science 

subjects. While some studies have proven that male students performed significantly 

better than their female counterparts (Effiom & Abdullahi, 2021), others have shown that 

female students performed better than their male counterparts (Ademola & Nadaraj, 

2018). However, studies have equally revealed no significant difference in the mean 

achievement and retention scores of male and female students (Ovuworie, & Ajaja, 2024; 

Umar, Ossom, & Egbita, 2021). This study, therefore, seeks to investigate the effects of 

peer-led, inquiry-based, and lecture instructional strategies on students’ achievement 

and retention in basic science in the Delta Central Senatorial District. 

 

2. Statement of the Problem 

 

The basic science academic achievement among junior secondary school students has 

been below standard (Delta State Ministry of Basic and Secondary Education Reports, 

2020-2024). Students' poor academic achievement in basic science has been attributed to 

a variety of factors by various scholars. Some factors that they attributed the students’ 

poor achievement in basic science to include: lack of qualified teachers and inappropriate 

teaching methods, among others. Most teachers prefer the lecture method in teaching, 

perhaps because it is easier to implement compared to other teaching strategies that may 

encourage active learning by students. The lecture method of teaching promotes rote 

learning and a lack of opportunity for students to manipulate materials and reflect on 

what they do during the teaching and learning processes. For students to achieve better 

academic outcomes, the teacher must use teaching methods that will enable the students 

to participate actively during learning, reason logically, and also link the lesson to true-

life phenomena. It is assumed that peer-led and inquiry-based instructional strategies 

will enhance active participation of students irrespective of gender and consequently lead 

to better academic achievement and retention during teaching and learning of basic 

science than the lecture method. Therefore, the statement of the problem of this study, 

put in a question form, is: Will the use of peer-led and inquiry-based instructional 

strategies improve students’ academic achievement and retention in basic science in the 

Delta Central Senatorial Districts more than the lecture method? 
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2.1 Research Questions  

The following research questions guided the study:  

1) What is the difference in the mean achievement scores among students taught 

basic science using peer-led, inquiry-based, and lecture instructional strategies? 

2) What is the difference in the mean retention scores among students taught basic 

science using peer-led, inquiry-based, and lecture instructional strategies? 

3) What is the difference in the mean achievement scores of male and female students 

taught basic science using peer-led, inquiry-based, and lecture instructional 

strategies? 

4) What is the interaction effect of teaching strategies and gender on students’ 

achievement in basic science? 

5) What is the interaction effect of teaching strategies and gender on students’ 

retention in basic science? 

 

2.2 Hypotheses  

The following hypotheses were tested at the 0.05 level of significance:  

1) There is no significant difference in the mean achievement scores among students 

taught basic science using peer-led, inquiry-based, and lecture instructional 

strategies 

2) There is no significant difference in the mean retention scores among students 

taught basic science using peer-led, inquiry-based, and lecture instructional 

strategies 

3) There is no significant difference in the mean achievement scores of male and 

female students taught basic science using peer-led, inquiry-based, and lecture 

instructional strategies 

4) There is no significant interaction effect of teaching strategies and sex on students’ 

achievement in basic science. 

5) There is no significant interaction effect of teaching strategies and sex on students’ 

retention in basic science. 

 

3. Methodology  

 

The pretest-posttest delayed-posttest planned variation quasi-experimental design was 

employed for this study. The population of the study consisted of 82,712 JSII basic science 

students in the 183 public secondary schools. The sample size is 292 basic science students 

from 6 intact classes from 6 randomly selected public mixed junior secondary schools. 

The instrument for data collection, which was duly face and content validated, was the 

Basic Science Achievement Test (BSAT), which consisted of 50 multiple-choice test items. 

The instrument, with a reliability coefficient of 0.79, was established using the Kuder-

Richardson Formula – 21 (K-R-21). Before the commencement of the treatment, the six (6) 

schools randomly selected for the study were randomly assigned into groups: the peer-
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led, inquiry-based, and lecture instructional strategy groups. The groups were pre-tested 

to establish equivalence and to ensure that any observed changes at post-test could be 

attributed to the treatment administered. Following the pre-test, the groups underwent 

the treatment, where one group was taught using the peer-led instructional strategy, the 

inquiry-based instructional strategy, and the other with the lecture method. Post-tests 

were then conducted immediately after the treatment. Thereafter, a delayed posttest was 

conducted four weeks after the posttest. Data collected were analyzed with mean, 

standard deviation for the research questions, while the hypotheses were tested at a 0.05 

level of significance using t-test, and Analysis of Covariance (ANCOVA). 

 

4. Results  

 

Research Question 1: What is the difference in the mean achievement scores among 

students taught basic science using peer-led, inquiry-based, and lecture instructional 

strategies? 

 
Table 1: Descriptive statistics of mean and standard deviation showing  

the difference at post-test on the achievement scores of students taught basic  

science using peer-led, inquiry-based, and lecture instructional strategies 

Groups N 𝑿̅ SD 

PLIS 97 34.65 4.82 

IBIS 96 33.35 4.68 

LM 99 25.86 3.66 

 

Table 1 shows that at posttest, scores of students taught basic science using peer-led 

instructional strategy had a mean score of 34.65 with a standard deviation of 4.82, and 

those taught with inquiry-based instructional strategy had a mean score of 33.35 with a 

standard deviation of 4.68 while, students taught using the lecture method had a mean 

score of 31.24, with a standard deviation of 3.66. The result indicates that the group 

exposed to the peer-led instructional strategy achieved higher posttest scores, followed 

by the group exposed to the inquiry-based instructional strategy, while the group 

exposed to the lecture method had the lowest score. The mean scores of the three groups 

also indicate a difference among the groups. To determine if the difference is significant, 

Hypothesis 1 was tested.  

 

Hypothesis 1: There is no significant difference in the mean achievement scores among 

students taught basic science using peer-led, inquiry-based, and lecture instructional 

strategies. 
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Table 2: Analysis of Covariance (ANCOVA) conducted  

to determine the effect of peer-led, inquiry-based, and lecture  

instructional strategies on students’ posttest basic science achievement scores 

Dependent Variable: Post Test  

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 5055.234a 3 1685.078 97.245 .000 

Intercept 7414.158 1 7414.158 427.868 .000 

Pre-Test 631.559 1 631.559 36.447 .000 

Group 4488.179 2 2244.090 129.506 .000 

Error 4990.502 288 17.328   

Total 295077.000 292    

Corrected Total 10045.736 291    

a. R Squared = .503 (Adjusted R Squared = .498) 

 

Table 2 shows that the calculated F-value for teaching methods is 129.506, and its p-value 

is 0.000. Since the p-value of 0.000 is less than the 0.05 level of significance, F(2, 288) = 

129.506, p = .000. The null hypothesis, which states that there is no significant difference 

in the mean achievement scores among students taught basic science using peer-led, 

inquiry-based, and lecture instructional strategies, is rejected. Therefore, there is a 

statistically significant difference in the post-test scores of students taught with the three 

instructional strategies, after adjusting for pre-test scores. Scheffe’s post-hoc test was 

therefore employed to show the direction of the difference and significance among the 

three groups. 

 
Table 3: Scheffe’s post-hoc analysis comparison of peer-led, inquiry,  

and lecture instructional strategies on basic science students’ achievement 

(I) Group (J) Group 

Mean 

Difference  

(I-J) 

Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

PLIS 
Inquiry 1.29532 .63497 .127 -.2670 2.8577 

Lecture 8.79090* .63012 .000 7.2405 10.3413 

IBIS 
Peer -1.29532 .63497 .127 -2.8577 .2670 

Lecture 7.49558* .63178 .000 5.9411 9.0501 

LM 
Peer -8.79090* .63012 .000 -10.3413 -7.2405 

Inquiry -7.49558* .63178 .000 -9.0501 -5.9411 

*. The mean difference is significant at the 0.05 level. 

 

The Scheffe post-hoc test was conducted to determine which pairs of instructional 

strategies differed significantly in students’ basic science achievement after the treatment. 

The analysis compared: peer-led, inquiry-based, and lecture instructional strategies. For 

peer-led vs inquiry-based instructional strategy, the mean difference = 1.29532, the Sig. = 

.127 (not significant) and the confidence interval = [-0.2670, 2.8577]. For peer-led 

instructional strategy vs the lecture method, the mean difference = 8.79090, the Sig. = .000 

(significant), and the confidence interval = [7.2405, 10.3413]. Finally, for the inquiry-based 
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instructional strategy vs the lecture method, the mean difference = 7.49558, the Sig. = .000 

(significant), and confidence interval = [5.9411, 9.0501]. 

 

Research Question 2: What is the difference in the mean retention scores among students 

taught basic science using peer-led, inquiry-based, and lecture instructional strategies? 

 
Table 4: Descriptive statistics of mean and standard deviation  

comparing the mean retention scores of students taught basic science  

using peer-led, inquiry-based, and lecture instructional strategies 

Groups N 𝑿̅ SD 

PLIS 97 27.53 7.46 

IIS 96 24.73 6.61 

LM 99 18.47 6.69 

 

Table 4 presents the mean and standard deviation of basic science delayed posttest 

achievement scores of students taught using peer-led, inquiry-based, and lecture 

instructional strategies. The table indicated that basic science students taught with peer-

led instructional strategy had a mean delayed posttest score of 27.53 with a standard 

deviation of 7.46, basic science students taught with inquiry-based instructional strategy 

had a mean delayed posttest score of 24.73 with a standard deviation of 6.61, while 

students taught with lecture method had a mean delayed posttest score of 18.47 with a 

standard deviation of 6.69. This shows that basic science students taught with a peer-led 

instructional strategy had the highest mean delayed posttest score, followed by basic 

science students taught with an inquiry-based instructional strategy, and lastly, students 

taught with the lecture method. To determine if the difference is significant, hypothesis 

2 was tested. 

 

Hypothesis 2: There is no significant difference in the mean retention scores among 

students taught basic science using peer-led, inquiry-based, and lecture instructional 

strategies 
 

Table 5: Analysis of Covariance (ANCOVA) conducted to determine  

to determine the effect of peer-led, inquiry-based, and lecture instructional  

strategies for students’ delayed posttest basic science achievement scores 

Dependent Variable: Delayed Post-test  

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 4300.101a 3 1433.367 29.900 .000 

Intercept 4167.843 1 4167.843 86.941 .000 

Post-test 75.363 1 75.363 1.572 .211 

Group 3002.406 2 1501.203 31.315 .000 

Error 13806.406 288 47.939   

Total 179928.000 292 
 

Corrected Total 18106.507 291 

a. R Squared = .237 (Adjusted R Squared = .230) 
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Table 5 shows that the calculated F-value for teaching methods is 31.315, and its p-value 

is 0.000. Since the p-value of 0.000 is less than the 0.05 level of significance, F(2, 288) = 

31.315, p = 0.000, the null hypothesis, which states that there is no significant difference 

in the mean retention scores among students taught basic science using peer-led, inquiry-

based, and lecture instructional strategies, is rejected. Therefore, there are statistically 

significant differences among the three instructional strategies in terms of how well 

students retained basic science knowledge over time. Scheffe’s post-hoc test was 

therefore employed to show the direction of the difference among the three groups. 

 
Table 6: Scheffe’s post-hoc analysis showing the direction of significance among peer-led, 

inquiry-based, and lecture instructional strategies on basic science students’ retention 

(I) Group (J) Group 
Mean Difference  

(I-J) 

Std.  

Error 
Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

PLIS 
Inquiry 2.80692* .99777 .020 .3519 5.2619 

Lecture 9.06133* .99014 .000 6.6251 11.4976 

IBIS 
Peer -2.80692* .99777 .020 -5.2619 -.3519 

Lecture 6.25442* .99274 .000 3.8118 8.6971 

LM 
Peer -9.06133* .99014 .000 -11.4976 -6.6251 

Inquiry -6.25442* .99274 .000 -8.6971 -3.8118 

*. The mean difference is significant at the 0.05 level. 

 

The Scheffe post-hoc test was conducted to identify which pairs of instructional strategies 

differed significantly in students’ retention of basic science concepts after some time had 

passed (delayed posttest). For peer-led vs inquiry-based instructional strategy, the mean 

difference = 2.80692, the Sig. = .020 (significant) with a 95% confidence interval = [.3519, 

5.2619]. This indicates that students taught with the peer-led instructional strategy 

retained significantly more basic science concepts than those taught with the inquiry-

based instructional strategy. For peer-led instructional strategy vs lecture method, the 

mean difference = 9.06133, the Sig. = .000 (highly significant) with 95% confidence interval 

= [6.6251, 11.4976]. This indicates that students taught using a peer-led instructional 

strategy retained far more basic science content than those taught using the lecture 

method. For inquiry-based instructional strategy vs lecture method, the mean difference 

= 6.25442, the Sig. = .000 (highly significant) with 95% confidence interval = [3.8118, 

8.6971]. This indicates that students taught with the inquiry-based instructional strategy 

also retained significantly more than those taught using the lecture. 

 

Research Question 3: What is the difference in the mean achievement scores of male and 

female students taught basic science using peer-led, inquiry-based, and lecture 

instructional strategies? 
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Table 7: Descriptive statistics of mean and standard deviation  

comparing the male and female mean achievement scores of students taught  

basic science using peer-led, inquiry-based, and lecture instructional strategies 

Group Gender N 𝑿̅ SD 

PLIS 
Male 44 35.80 4.63 

Female 53 33.70 4.80 

IBIS 
Male 41 35.20 4.69 

Female 55 31.98 4.21 

LM 
Male 40 27.10 4.65 

Female 59 25.02 2.53 

 

Table 7 compares the mean achievement scores of male and female students taught basic 

science using peer-led, inquiry-based, and lecture instructional strategies. The table 

indicates that the male students taught using peer-led instructional strategy had a mean 

score of 35.80 with a standard deviation of 4.63, while their female counterparts had a 

mean score of 33.70 with a standard deviation of 4.80. For the inquiry-based instructional 

strategy group, the male students had a mean score of 35.20 with a standard deviation of 

4.69, while their female counterparts had a mean score of 31.98 with a standard deviation 

of 4.21. On the other hand, male students taught with the lecture method had a mean 

score of 27.10 with a standard deviation of 4.65, while their female counterparts had a 

mean score of 25.02 with a standard deviation of 2.53. These indicate that there are 

differences in the mean achievement scores of male and female students taught basic 

science using peer-led, inquiry-based, and lecture instructional strategies. Hypothesis 

three was therefore tested to determine if the differences were significant.  

 

Hypothesis 3: There is no significant difference in the mean achievement scores of male 

and female students taught basic science using peer-led, inquiry-based, and lecture 

instructional strategies. 

 
Table 8: Analysis of Covariance (ANCOVA) conducted to 

determine the mean achievement scores of male and female students taught  

basic science using peer-led, inquiry-based, and lecture instructional strategies 

Dependent Variable: Post-test  

Source Type III Sum of Squares df Mean Square F Sig. 

Intercept 
Hypothesis 7336.741 1 7336.741 205.883 .001 

Error 106.722 2.995 35.636a   

Pre-test 
Hypothesis 680.856 1 680.856 43.222 .000 

Error 4489.477 285 15.753b   

Group 
Hypothesis 4311.725 2 2155.863 127.426 .008 

Error 33.779 1.997 16.919c   

Gender 
Hypothesis 469.895 1 469.895 27.775 .034 

Error 33.810 1.998 16.918d   

Group * 

Gender 

Hypothesis 33.835 2 16.917 1.074 .343 

Error 4489.477 285 15.753b   
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Table 8 shows an ANCOVA statistic conducted to determine the effects of peer-led, 

inquiry-based, and lecture instructional strategies on male and female students’ mean 

achievement scores in basic science. The table showed that the calculated F-value is 1.074 

and its p-value is 0.343. Since the p-value of 0.343 is greater than the 0.05 level of 

significance, F(2, 285) = 1.074, p = 0.343, the null hypothesis, which states that there is no 

significant difference in the mean achievement scores of male and female students taught 

basic science using peer-led, inquiry-based, and lecture instructional strategies, is not 

rejected. Therefore, there is no significant difference in the mean achievement scores of 

male and female students taught basic science using peer-led, inquiry-based, and lecture 

instructional strategies. 

 

Research Question 4: What is the interaction effect of teaching strategies and gender on 

students’ achievement in basic science? 

 

Table 9: Descriptive statistics of mean and standard deviation showing the  

effect of the interaction of method and sex on basic science students’ achievement 

Methods Gender N 𝑿̅ SD 

PLIS 
Male 44 35.79 4.63 

Female 53 36.09 5.31 

IBIS 
Male 41 35.19 4.69 

Female 55 34.91 6.28 

LM 
Male 40 27.10 4.46 

Female 59 27.12 4.61 

 

Table 9 presents the mean achievement scores and standard deviations of basic science 

students based on the interaction of teaching method (peer-led, inquiry-based, and 

lecture instructional strategies) and gender (male and female). The result showed that 

male students taught with a peer-led instructional strategy had a mean achievement score 

of 35.79 with a standard deviation of 4.63, while the female students taught with a peer-

led instructional strategy had a mean score of 36.09 with a standard deviation of 5.31. The 

male students taught with an inquiry-based instructional strategy had a mean 

achievement score of 35.19 with a standard deviation of 4.69, while the female students 

taught with an inquiry-based instructional strategy had a mean score of 34.91 with a 

standard deviation of 6.28. The male students taught with the lecture method had a mean 

achievement score of 27.10 with a standard deviation of 4.46, while the female students 

taught with the lecture method had a mean achievement score of 27.12 with a standard 

deviation of 4.61. From the mean scores, it can be seen that female students taught with 

a peer-led instructional strategy had a slightly higher mean score than their male 

counterparts. The male students taught with inquiry-based instructional strategy had a 

higher mean score than their female counterparts, while the female students taught with 

the lecture method had a higher mean score. This shows that there is an interaction effect. 
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To determine if the interaction effect is significant, ANCOVA statistics were used to test 

Hypothesis four. 

 

Hypothesis 4: There is no significant interaction effect of teaching strategies and gender 

on students’ achievement in basic science. 

 
Table 10: Analysis of Covariance (ANCOVA) statistics showing the  

interaction effect of method and gender on basic science students’ achievement 

Dependent Variable: Post-Test  

Source 
Type III Sum 

of Squares 
df Mean Square F Sig. 

Corrected Model 5556.259a 6 926.043 58.787 .000 

Intercept 7336.741 1 7336.741 465.749 .000 

Pretest 680.856 1 680.856 43.222 .000 

Group 4311.725 2 2155.863 136.858 .000 

Gender 469.895 1 469.895 29.830 .000 

Methods * Gender 33.835 2 16.917 1.074 .343 

Error 4489.477 285 15.753   

Total 295077.000 292 
 

Corrected Total 10045.736 291 

a. R Squared = .553 (Adjusted R Squared = .544) 

 

Table 10 shows the result of the Analysis of Covariance (ANCOVA) conducted to show 

the interaction effect of method and gender on basic science students’ achievement. The 

table indicates that the calculated F-value is 1.074 and its p-value is 0.343. Since the p-

value of 0.343 is greater than the 0.05 level of significance, F = 1.074, p = 0.343, the null 

hypothesis, which states that there is no significant interaction effect of teaching strategies 

and gender on students’ achievement in basic science, is not rejected. 

 

Research Question 5: What is the interaction effect of teaching strategies and Gender on 

students’ retention in basic science? 

 

Table 11: Descriptive statistics of mean and standard deviation showing the  

effect of the interaction of method and sex on basic science students’ retention 

Dependent Variable: Delayed Posttest  

Method Gender N 𝑿̅ SD 

PLIS 
Male 44 28.97 7.78 

Female 53 26.33 7.03 

IBIS 
Male 41 28.58 5.55 

Female 55 28.16 5.59 

LM 
Male 40 18.45 6.81 

Female 59 18.49 6.67 

 

Table 11 presents mean retention scores based on the interaction between teaching 

strategy (peer-led, inquiry-based, and lecture instructional strategies) and sex (male, 
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female). The result from the Table shows that the male basic science students taught with 

a peer-led instructional strategy had a higher mean retention score of 28.97 with a 

standard deviation of 7.78. The male basic science students taught with an inquiry-based 

instructional strategy had a higher mean retention score of 28.58 with a standard 

deviation of 5.55, while the female basic science students taught with the lecture method 

had a higher mean retention score of 18.49 with a standard deviation of 6.81. This shows 

that there is an interaction effect. To determine if the interaction effect is significant, 

Hypothesis 5 was tested.  

 

Hypothesis 5: There is no significant interaction effect of teaching strategies and gender 

on students’ retention in basic science. 

 
Table 12: Analysis of Covariance (ANCOVA) statistics showing the  

interaction effect of method and gender on basic science students’ retention 

Dependent Variable: Delayed Post-Test  

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 5912.407a 6 985.401 23.031 .000 

Intercept 6664.296 1 6664.296 155.758 .000 

Pretest 1.328 1 1.328 .031 .860 

Group 4113.382 2 2056.691 48.069 .000 

Gender 233.698 1 233.698 5.462 .020 

Method * Gender 1452.888 2 726.444 16.978 .000 

Error 12194.099 285 42.786   

Total 179928.000 292  

Corrected Total 18106.507 291 

a. R Squared = .327 (Adjusted R Squared = .312) 

 

Table 12 shows the result of the Analysis of Covariance (ANCOVA) conducted to show 

whether teaching method, sex, and their interaction significantly influenced students’ 

retention of basic science concepts. The table indicates that the calculated F-value is 

16.978, and its p-value is 0.001. Since the p-value of 0.001 is less than the critical Sig. value 

of 0.05, F = 16.978, p < .001, the null hypothesis, which states that there is no significant 

interaction effect of method and sex on basic science students’ retention, is rejected. 

Therefore, there is a significant interaction effect between teaching method and gender 

on retention. This also means that the retention pattern of males and females differs 

across methods. Furthermore, the Table indicates that the interaction between teaching 

methods and sex on students’ retention is disordinal.  
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Figure 1: Plot of interaction between teaching methods  

and sex on Students’ Basic Science Retention 

 
 

5. Discussion of Findings  

  

The first finding of the study showed a significant difference among peer-led, inquiry-

based, and lecture instruction strategies on basic science students’ achievement. 

However, Scheffe’s post-hoc test showed that the peer-led instructional strategy yielded 

significantly higher achievement scores in basic science, followed by the inquiry-based 

instructional strategy and then the lecture method. This may be predicated on the fact 

that active learning strategies (peer-led and inquiry-based) were more effective than the 

conventional lecture method in improving students’ achievement. The peer-led 

instructional strategy is more effective because it offers students the opportunity to carry 

out a variety of hands-on activities in the course of learning, with constant interaction 

amongst students with the teacher as a facilitator. This finding is consistent with 

constructivist learning theory, which emphasizes student engagement, collaboration, and 

discovery as key drivers of meaningful learning. The finding of superiority of peer-led 

instructional strategy and inquiry-based instructional strategy over the lecture method 

aligns with findings of other studies in literature such as Joseph, Joel and Elbert (2015), 

Jonas, Bernedeth, Nkiruka, Ome, Adole and Panden (2020) and Irfan, Rabia and 

Muhammad (2018) who reported that peer-led instructional strategy was significantly 

better than the lecture method in achievement of science subjects and the development 

of scientific thinking; Kessy and Irénée (2021) and Azowenunebi, Adeyemo and Babajide 

(2019) who reported statistically significant difference between the mean scores of those 

taught using inquiry-based instructional strategy and those taught using the lecture in 

favour of inquiry-based instructional strategy. 

 The Second finding of the study showed a significant difference among peer-led, 

inquiry-based, and lecture instruction strategies on basic science students’ retention. The 

findings of the study show that students taught using peer-led instructional strategy had 

the highest retention scores, followed by students taught using inquiry-based 
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instructional strategy, while the students taught using the lecture method had 

significantly the lowest retention scores. The results suggest that active learning 

strategies (peer-led and inquiry-based) are more effective than the lecture method in 

promoting long-term retention of basic science concepts. The non-significant effect of the 

immediate posttest covariate implies that high achievement immediately after instruction 

does not guarantee strong retention; how students interact with content during learning 

is more important for sustaining knowledge over time. These findings align with 

constructivist learning theories, which emphasize that engagement, collaboration, and 

inquiry foster deeper understanding and retention. This finding agrees with those of 

Essien (2016), who reported a significant difference in the retention scores of students 

using the peer-led instructional strategy and the lecture method, in favour of the peer-

led instructional strategy. Furthermore, the finding aligns with that of Emmanuel, Olodu, 

Omebe, Egbe, and Elom (2024), Dauda (2020), and Oluwaseyi (2022), who reported a 

significant difference in students’ retention ability in favour of the group taught using an 

inquiry-based instructional strategy. 

 The third finding of the study showed that there is no significant difference in the 

mean achievement scores of male and female students taught basic science using peer-

led, inquiry-based, and lecture instructional strategies. This indicates that the male and 

female students taught using peer-led instructional strategy, inquiry-based instructional 

strategy, and lecture method benefited equally from the teaching-learning process. The 

explanation for this finding is predicated on the level of involvement of both sexes. Both 

male and female students in the three groups were actively involved during the teaching 

and learning processes. This finding for the peer-led instructional strategy group agrees 

with those of Juweto (2018), Yusuf, Hamdallat, and Adesegun (2017), and Okeya (2022), 

who reported that sex does not have any influence on students’ academic achievement in 

basic science. The findings for the inquiry-based instructional strategy group also 

corroborate those of Kessy and Irénée (2021) and Azowenunebi, Adeyemo, and Babajide 

(2019), who reported no significant difference in the academic achievement scores of male 

and female students in science subjects.  

 The fourth finding of the study showed that there was no significant interaction 

effect of method and sex on basic science students’ achievement. In other words, 

students’ achievement in basic science when taught using peer-led instructional strategy, 

inquiry-based instructional strategy, and lecture method is not dependent on students’ 

sex. This indicates that the combined effects of method and sex did not influence basic 

science students’ achievement scores. Rather, the variables (methods and sex) acted 

independently in affecting basic science students’ achievement scores. This finding is in 

line with the findings of Adeyemi (2012), Ezedinma and Nwosu (2018), Okotcha (2018), 

and Ovuworie and Ajaja (2024), who in their different studies found no significant 

interaction effect between teaching method and sex on students’ achievement.  

 Finally, the fifth finding of the study showed that there was a significant 

interaction effect of method and sex on basic science students’ retention. This means that 
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the retention outcomes for male and female students varied depending on the teaching 

method used. Under a peer-led instructional strategy, males retained more than females, 

under an inquiry-based instructional strategy, males and females had nearly equal 

retention, while under a lecture method, both sexes performed similarly poorly. This 

significant interaction implies that certain teaching strategies favour one sex more than 

the other in terms of long-term memory. The presence of a significant interaction 

disagrees with the earlier study of Ajaja (2013), which found no combined effect of 

method and sex on retention.  

 

6. Conclusion  

 

In conclusion, this study established that the peer-led and inquiry-based instructional 

strategies are more effective in enhancing basic science students’ achievement and 

retention than the lecture method. Learner-centred approaches such as peer-led and 

inquiry-based instructional strategies provide superior learning outcomes compared to 

the conventional lecture method. Furthermore, the peer-led and inquiry-based 

instructional strategies are not sex-biased regarding enhancing basic science students’ 

achievement. Finally, while the methods do not interact with sex to influence basic 

science students’ achievement, sex interacted with methods to influence retention.  

 

6.1 Recommendations  

Arising from the findings, the following recommendations were made: 

1) Basic science teachers should adopt the use of the peer-led instructional strategy 

in teaching basic science in Junior Senior Secondary Schools.  

2) Basic science teachers should adopt the use of an inquiry-based instructional 

strategy as an alternative strategy when the use of a peer-led instructional strategy 

is not possible in teaching basic science in Junior Secondary Schools. This is 

because using the peer-led and inquiry-based instructional strategies, students 

were actively participating in the teaching and learning process. This also led to 

their scoring higher marks compared to their counterparts in the lecture method 

group.  

3) The government and educational administrators should organize seminars and 

workshops through the Ministry of Education to train teachers on how to use the 

peer-led and inquiry-based instructional strategy to teach, as well as furnish 

schools with relevant educational resources to facilitate the implementation of the 

Peer-led instructional strategy 
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