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ABSTRACT 
This study investigated the effect of cognitive instructional strategy on students’ interest and achievement 

in Basic Science at the junior secondary school level in Nasarawa State, Nigeria. A quasi-experimental 

design involving pre-test, post-test control group was employed. The sample comprised 300 Junior 

Secondary School II students selected from two co-educational schools. Participants were randomly 

assigned into experimental and control groups. The experimental group was taught using cognitive 

instructional strategies such as concept mapping and metacognitive prompts, while the control group 

received instruction through the conventional lecture method. Two validated instruments were used for 

data collection: the Basic Science Achievement Test (BSAT) and the Students’ Interest Inventory in Basic 

Science (SIIBS). Data collected were analyzed using mean, standard deviation, and Analysis of 

Covariance (ANCOVA) at 0.05 level of significance. Findings revealed that students taught using 

cognitive instructional strategies significantly outperformed those taught with the conventional method in 

both achievement and interest scores. The study concluded that cognitive instructional strategies are 

effective tools for enhancing students’ engagement and academic performance in Basic Science. Based on 

these findings, it was recommended that science teachers be trained and encouraged to adopt cognitive 

instructional approaches to improve science education outcomes in junior secondary schools. 
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INTRODUCTION 

Basic Science serves as the foundation for scientific literacy and a gateway to science-related careers. In 

the Nigerian context, Basic Science is a compulsory subject at the junior secondary level, designed to 

develop students’ curiosity, creativity, and problem-solving skills (Federal Republic of Nigeria, 2013). 

Despite its importance, students’ interest and achievement in Basic Science have remained persistently 

low (Okebukola, 2015; Udo & Udofia, 2021). Several factors contribute to this problem, one of which is 

the continued use of conventional, teacher-centered instructional approaches that fail to actively engage 

learners (Achor, Imoko, & Uloko, 2009). Cognitive instructional strategies, which emphasize learners’ 

active mental processing and metacognition, have gained attention as effective methods for improving 

students’ understanding, interest, and performance (Bruning, Schraw, & Norby, 2013). Therefore, this 

study investigates the effect of a cognitive instructional strategy on students’ interest and achievement in 

Basic Science. 

Statement of the Problem 

Despite various reforms in science education, persistent poor performance and declining interest in Basic 

Science among students remain worrisome. Studies such as WAEC Chief Examiners’ Reports (2018–

2022) consistently indicate that students perform below average in science subjects, citing poor 

International Journal of Innovative Social & Science Education Research 13(3):86-94, July-Sept., 2025 
 

  © SEAHI PUBLICATIONS, 2025    www.seahipublications.org                     ISSN: 2360-8978 

http://www.seahipublications.org/


87 

 

conceptual understanding, low motivation, and rote learning as major challenges. Conventional 

instructional methods still dominate classrooms, often neglecting students’ cognitive engagement and 

self-regulation skills that are crucial for meaningful learning (Achor et al., 2009). This gap calls for the 

adoption of learner-centered strategies that stimulate thinking, reflection, and active participation. 

Although cognitive instructional strategies have proven effective in other subjects and contexts (Schunk, 

2012; Mayer, 2014), empirical evidence on their effect on students’ interest and achievement in Basic 

Science, particularly within the Nigerian junior secondary school context, is limited. This study, therefore, 

seeks to fill this gap. 

Research Questions 

1. Is there any difference in achievement between students taught Basic Science using cognitive 

instructional strategy and those taught using the conventional method? 

2. Is there any difference in interest between students taught Basic Science using cognitive 

instructional strategy and those taught using the conventional method? 

Research Hypotheses 

1. H₀₁: There is no significant difference in the mean achievement scores of students taught Basic 

Science using cognitive instructional strategy and those taught using the conventional method. 

2. H₀₂: There is no significant difference in the mean interest scores of students taught Basic 

Science using cognitive instructional strategy and those taught using the conventional method. 

 

Literature Review 

Cognitive instructional strategies are learner-centered approaches that emphasize mental processes such 

as comprehension, organization, elaboration, and Cognitive control (Bruning et al., 2013). Examples 

include concept mapping, advance organizers, self-explanation, and reflective questioning (Novak & 

Cañas, 2008). Interest is a motivational variable that drives students’ engagement and persistence in 

learning (Hidi & Renninger, 2006). Achievement, on the other hand, reflects students’ measurable 

academic outcomes. Studies show a strong positive relationship between students’ interest and 

achievement in science subjects (Taiwo, 2020). Research indicates that when students are actively 

involved through cognitive strategies, their interest and performance improve significantly (Abungu, 

Okere, & Wachanga, 2014; Imoko & Agwagah, 2006). For instance, Yusuf (2014) found that concept 

mapping increased students’ retention and achievement in Basic Science. Similarly, Oludipe and 

Awokoya (2014) reported that cognitive strategies enhance problem-solving skills and foster meaningful 

learning. However, these studies mainly focused on specific strategies in isolation. There is still a need to 

comprehensively examine the combined effect of cognitive instructional approaches on both interest and 

achievement in Basic Science in the Nigerian junior secondary school setting. 

 

Theoretical Framework 

This study is anchored on Ausubel’s Assimilation Theory of Meaningful Learning and Piaget’s Theory of 

Cognitive Development. Ausubel (1963) posited that meaningful learning occurs when new information 

is consciously linked to relevant existing concepts in the learner’s cognitive structure. Cognitive 

instructional strategies such as advance organizers and concept mapping directly align with this theory, as 

they help students connect prior knowledge with new information. Piaget’s (1970) Cognitive 

Development Theory emphasizes that learners actively construct knowledge through mental processes of 

assimilation and accommodation. Cognitive strategies facilitate these processes by engaging students in 

organizing, restructuring, and internalizing scientific concepts, thereby promoting deeper understanding 

and retention. Together, these theories support the rationale for using cognitive instructional strategies to 

enhance students’ interest and achievement in Basic Science. 

 

METHODOLOGY 
The study adopted a quasi-experimental, pretest-posttest control group design, which was appropriate 

because it allowed for a meaningful comparison between an experimental group exposed to the cognitive 
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instructional strategy and a control group taught with the conventional method, all within the natural 

classroom setting (Creswell, 2012). The population for the study consisted of all Junior Secondary School 

II (JSS II) Basic Science students in Nasarawa State for the 2024/2025 academic session. This level was 

suitable because Basic Science is a core subject at this stage and the concepts were appropriate for testing 

the effect of cognitive instructional strategies. A sample of approximately 120 students was selected from 

four intact classes drawn from two comparable co-educational secondary schools. Purposive sampling 

was used to choose schools with similar facilities, qualified teachers, and comparable academic standards. 

The students were then randomly assigned to either an experimental group or a control group through 

simple balloting to ensure fairness. 

Two main instruments were employed for data collection. The Basic Science Achievement Test (BSAT) 

was a researcher-developed multiple-choice test consisting of 40 items covering selected Basic Science 

topics. The Students’ Interest Inventory in Basic Science (SIIBS) was a 20-item Likert-type questionnaire 

designed to gauge students’ interest in Basic Science. Both instruments were validated by experts in 

Science Education and Measurement and Evaluation, and a pilot test was conducted to determine their 

reliability. The reliability of the BSAT was determined using the Kuder-Richardson 20 (KR-20) method, 

while Cronbach’s Alpha was used for the SIIBS. Prior to the treatment, both groups were given a pre-test 

using the BSAT and SIIBS to establish baseline equivalence. The experimental group was then taught 

selected Basic Science concepts using a cognitive instructional strategy, which included methods such as 

concept mapping and advance organizers, over a period of six weeks. The control group covered the same 

content during the same period but was taught using the conventional lecture method. To control for 

teacher variability, the same teacher handled instruction for both groups, following standardized lesson 

plans. Fidelity of treatment was ensured through classroom observations and regular monitoring. After the 

intervention, both groups were administered the same instruments as post-tests to measure their 

achievement and interest in Basic Science. Descriptive statistics such as mean and standard deviation 

were used to answer the research questions, while inferential statistics, specifically Analysis of 

Covariance (ANCOVA), were used to test the hypotheses at the 0.05 level of significance. The pre-test 

scores served as covariates to control for any initial differences between the groups. 

 

RESULTS 

Research Question One: Is there any difference in achievement between students taught Basic Science 

using cognitive instructional strategy and those taught using the conventional method? 

Table 1: Mean Interest Rating Score and Standard Deviation of Students Taught Basic Science 

Using Cognitive Instructional Strategy and Conventional Teaching Method   

Group N Pre-test 

X         SD 

Post-test 

X          SD 

Mean 

Gain 

Total 

 

Mean 

Difference 

Experiment

al   

150 12.2    43.176 34.09   9.017   21.85 46.31  

      10.56 

Control 150 13.04   3.483 22.75 10.374 9.71 35.79  

 

Table 1 presents data on the interest levels of students taught Basic Science using two instructional 

approaches: the Cognitive instructional strategy (experimental group) and the conventional teaching 

method (control group). Each group comprised 150 students. The results show a marked difference in 

students' interest based on the teaching strategy employed. For the experimental group exposed to the 

Cognitive instructional strategy, the mean interest score before the intervention was 12.2 with a high 

standard deviation of 43.176, indicating a wide variation in students’ initial interest levels. After the 

intervention, the mean interest score rose significantly to 34.09, while the standard deviation dropped 

sharply to 9.017. This results in a mean gain of 21.85, suggesting a substantial improvement in students' 
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interest in Basic Science as a result of the Cognitive approach. The reduced standard deviation after the 

intervention also indicates increased consistency in students’ interest levels. 

In contrast, the control group, which was taught using the conventional teaching method, recorded a pre-

test mean interest score of 13.04 with a standard deviation of 3.483. After the intervention, the post-test 

mean increased to 22.75, with a standard deviation of 10.374. This reflects a mean gain of 9.71, which is 

noticeably lower than that of the experimental group. The increase in standard deviation from pre-test to 

post-test in the control group suggests more variability in interest among students after the instruction. 

Overall, the experimental group showed a higher total mean interest score of 46.31 compared to the 

control group’s 35.79, resulting in a mean difference of 10.56 between the two groups. This indicates that 

students taught using the Cognitive instructional strategy developed significantly greater interest in Basic 

Science than those taught with the conventional method. Therefore, the data clearly support the 

effectiveness of Cognitive strategies in enhancing students' interest in the subject. 

Research Question Two: Is there any difference in interest between students taught Basic Science using 

cognitive instructional strategy and those taught using the conventional method? 

Table 2:  Mean and Standard Deviation of Students’ Achievement Score Taught Basic Science 

Using MCIS AND CTM 

Group N Pre-test 

X         SD 

Post-test 

X        SD 

Mean 

Gain 

Total 

 

Mean 

Difference  
Experimental  150 7.47    3.060 23.15   3.241   13.6 30.6  

      13.95 

Control 150 5.05   2.110 11.62    3.43 6.57 16.67  

 

Table 2 presents the mean achievement scores and standard deviations of students taught Basic Science 

using two different instructional strategies: the Cognitive Instructional Strategy (MCIS) for the 

experimental group, and the Conventional Teaching Method (CTM) for the control group. Each group 

consisted of 150 students. The experimental group, which received instruction through MCIS, had a pre-

test mean achievement score of 7.47 with a standard deviation of 3.060, indicating relatively low but 

moderately dispersed achievement levels before the intervention. After the treatment, the post-test mean 

achievement score increased significantly to 23.15, with a slightly higher standard deviation of 3.241. 

This reflects a substantial mean gain of 13.6 in achievement scores. The total score recorded by the group 

was 30.6. 

On the other hand, the control group, taught using the conventional method, had a pre-test mean score of 

5.05 and a standard deviation of 2.110. Following the treatment, the post-test mean score increased to 

11.62, with a higher standard deviation of 3.43, resulting in a mean gain of 6.57. The total score for the 

control group was 16.67. The difference in total mean achievement scores between the two groups is 

13.95, showing that the experimental group outperformed the control group by a significant margin. 

These findings clearly indicate that students taught using the Cognitive instructional strategy achieved 

higher learning outcomes in Basic Science compared to those taught using the conventional teaching 

method. Thus, the data supports the effectiveness of MCIS in enhancing students' academic achievement. 
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Hypothesis One 

H₀₁: There is no significant difference in the mean achievement scores of students taught Basic Science 

using cognitive instructional strategy and those taught using the conventional method. 

Table 3: ANCOVA of Interest Rating Score of Students Taught Basic Science Using 

Cognitive Instructional Strategy and Conventional Teaching Method 

Source    Type III sum df Mean  F            Sig 

              of Squares     Square                 

Corrected Model  10391.644  2 5195.822 56.359 .000 

Intercept    9646.840  1        9646.840  104.639 .000 

Pre-interest   769.641  1 769.641   8.348  .004

 Group    10141.558  1 10141.558 110.005 .000 

 Error    27380.926  297 92.192    

 Total    279911.000  300      

 Corrected Total  37772.570  299 

 

The Analysis of Covariance (ANCOVA) result presented in Table 3 assessed whether there was a 

statistically significant difference in students' achievement scores in Basic Science when taught using the 

Cognitive instructional strategy compared to the conventional teaching method. The hypothesis tested 

(H₀₁) stated that there would be no significant difference in the mean achievement scores between the two 

groups. The result showed that the group variable—representing the instructional strategies—had an F-

value of 110.005 with a corresponding p-value of 0.000. Since this p-value is less than the 0.05 level of 

significance, the null hypothesis was rejected. This indicates that there was a significant difference in 

achievement scores between students taught using the Cognitive instructional strategy and those taught 

using the conventional method. In essence, the Cognitive instructional strategy had a statistically 

significant positive effect on students’ achievement in Basic Science compared to the conventional 

teaching method. This suggests that the use of Cognitive strategies in the classroom contributed 

meaningfully to improved academic outcomes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Salisu ….. Int. J.  Innovative Soc. & Sci. Educ. Res. 13 (3):86-94, 2025  

 



91 

 

Hypothesis two 

H₀₂: There is no significant difference in the mean interest scores of students taught Basic Science using 

cognitive instructional strategy and those taught using the conventional method. 

Table 4: ANCOVA of Achievement Score of Students Taught Basic Science Using 

Cognitive Instructional Strategy and Conventional Teaching Method 

Source    Type III sum df Mean  F            Sig 

              of Squares     Square                 

Corrected Model  9975.388  2 4987.694 447.060 .000 

 Intercept   12810.045  1        12810.045  1148.197 .000 

 Pre-test   10.585  1 10.585  .949  .331 

 Group    7967.407  1 7967.407 714.139 .000 

 Error    3313.529  297 11.157    

 Total    103943.000  300      

 Corrected Total  13288.917  299 

 

 

The Analysis of Covariance (ANCOVA) result in Table 4 was conducted to test the second null 

hypothesis (H₀₂), which stated that there is no significant difference in the mean interest scores of students 

taught Basic Science using the cognitive instructional strategy and those taught using the conventional 

method. The ANCOVA output reveals that the main effect of the teaching method (represented by 

"Group") produced an F-value of 714.139 with a p-value of 0.000. Since the p-value is less than the 0.05 

level of significance, the null hypothesis was rejected. This implies that there was a statistically 

significant difference in students' interest scores between the experimental group (taught using the 

cognitive/Cognitive instructional strategy) and the control group (taught using the conventional method). 

Additionally, the pre-test score did not significantly affect the outcome (F = 0.949, p = 0.331), which 

suggests that the observed differences in post-test interest scores were due primarily to the instructional 

strategy and not due to initial interest levels. In conclusion, the cognitive instructional strategy had a 

significant positive effect on students' interest in Basic Science compared to the conventional teaching 

method. 

 

DISCUSSION  

The results from Tables 1 to 4 provide comprehensive insights into the effect of cognitive instructional 

strategies on students’ interest and achievement in Basic Science. The findings reveal significant 

differences in favour of students taught using Cognitive or cognitive-based strategies compared to those 

exposed to conventional teaching methods. Table 1 shows that students in the experimental group 

recorded a higher mean gain in interest (21.85) compared to those in the control group (9.71). The total 

post-test mean score for the experimental group was 34.09, as against 22.75 for the control group. This 

notable difference suggests that the use of cognitive instructional strategies (such as metacognition, 

concept mapping, and advance organizers) effectively stimulated learners’ interest in Basic Science. 

These findings are consistent with those of Okebukola (2012) and Ogunleye (2013), who found that 

innovative teaching strategies that actively engage learners tend to foster greater interest and participation 

in science classrooms. 

As shown in Table 2, the experimental group also outperformed the control group in terms of 

achievement. Students exposed to cognitive instructional strategies had a mean gain of 13.6, while those 

in the control group had a mean gain of 6.57. The post-test mean for the experimental group was 23.15, 

Salisu ….. Int. J.  Innovative Soc. & Sci. Educ. Res. 13 (3):86-94, 2025  

 



92 

 

more than double that of the control group at 11.62. This supports the view that cognitive instructional 

strategies help students process and retain scientific information more effectively. These findings agree 

with those of Yusuf and Afolabi (2014) and Ajaja and Eravwoke (2014), who noted that students taught 

using strategies that require mental engagement and self-regulation performed better academically than 

those taught using traditional lecture methods. The ANCOVA analysis in Table 3 reveals a statistically 

significant difference in students’ interest in Basic Science between the two groups (F = 110.005, p = 

0.000). This confirms that the observed increase in interest levels was not due to chance but was indeed 

attributable to the instructional method employed. The result lends support to the findings of Okebukola 

and Jegede (1990) and Adeyemo (2014), who reported that Cognitive strategies stimulate learners’ 

curiosity and promote a more intrinsic motivation towards learning science. Similarly, the ANCOVA 

result in Table 4 indicates a significant effect of the cognitive instructional strategy on students’ 

achievement (F = 714.139, p = 0.000), further confirming that the strategy had a positive impact beyond 

what could be explained by pre-existing differences. This aligns with the assertions of Chin and Brown 

(2000) and Ezeudu et al. (2013), who emphasized that learners exposed to cognitive scaffolding and 

reflective questioning during science instruction exhibit deeper conceptual understanding and improved 

academic outcomes. 

Together, these findings demonstrate that cognitive instructional strategies significantly enhance both the 

interest and achievement of students in Basic Science. The experimental group consistently outperformed 

the control group in all variables measured. This reinforces the idea that student-centered approaches—

especially those that promote active cognitive engagement—are more effective in science education than 

traditional lecture-based methods. The findings from this study are consistent with contemporary 

pedagogical views, such as those expressed in Bransford, Brown, and Cocking (2000), which advocate for 

learning environments that encourage students to think about their thinking and take responsibility for 

their learning processes. 

These empirical results provide strong justification for integrating cognitive instructional strategies into 

the Basic Science curriculum in Nigerian secondary schools and beyond. 

 

CONCLUSION 

The findings of the study revealed that the use of cognitive instructional strategies, particularly Cognitive 

approaches, significantly enhanced students’ interest and achievement in Basic Science compared to the 

conventional teaching method. Students who were taught using cognitive strategies demonstrated greater 

improvement in both their academic performance and their level of interest in the subject. Specifically, 

students in the experimental group showed higher gains in achievement and interest scores than those in 

the control group, indicating that cognitive strategies such as concept mapping and advance organizers 

facilitated deeper learning and sustained engagement. These strategies encouraged students to take an 

active role in their learning process, which contributed to their improved outcomes. Statistical analyses 

further confirmed that the differences observed between the groups were significant. The cognitive 

instructional approach had a measurable and meaningful effect on students' learning, supporting the 

rejection of the null hypotheses which stated that there would be no significant differences in achievement 

and interest between the two groups. In light of these findings, the study concludes that cognitive 

instructional strategies are more effective than traditional methods in fostering academic achievement and 

interest in Basic Science. Therefore, it is recommended that educators and curriculum developers adopt 

these strategies in science instruction to enhance learning outcomes and promote long-term student 

engagement in scientific inquiry. 

 

RECOMMENDATIONS  

In light of the findings which demonstrated the positive impact of cognitive instructional strategies on 

students’ interest and achievement in Basic Science, the following recommendations are made: 

1. Teachers of Basic Science at the junior secondary school level should be encouraged to integrate 

cognitive instructional strategies such as metacognitive prompts, concept mapping, and advance 
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organizers into their teaching. These strategies foster active learning, critical thinking, and 

improved academic performance. 

2. Workshops, seminars, and in-service training should be organized by educational authorities to 

build teachers’ capacity in the use of cognitive instructional strategies. This will ensure effective 

implementation and sustainability in classroom practice. 

3. The Basic Science curriculum should be reviewed to incorporate activities that promote cognitive 

engagement and metacognitive thinking. This includes encouraging inquiry-based learning, self-

reflection, and strategic thinking in lesson delivery. 

4. Government and school administrators should provide relevant instructional materials and tools 

that support the use of cognitive strategies, such as visual aids, graphic organizers, and interactive 

learning resources. 
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