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ABSTRACT 

This study investigated the effects of Explicit Learning Strategy and learning styles on students’ 

achievement in Basic Science. Quasi experimental procedure was adopted for this study. Four research 

questions and four null hypotheses guided the study. The population of this study comprised 2321 Senior 

Secondary school students in North Senatorial District of Nasarawa State, Nigeria. The sample consisted 

of 82 (35 students for the experimental groups and 47 students for the control groups). Index of Learning 

Style Questionnaire (ILSQ) and Biology Achievement Test (BAT) were the instruments used to gather 

data for this study. Test-retest approach was used to establish the reliability of ILSQ and the results 

obtained were subjected to Pearson Product Moment Correlation. The result showed that ILSQ has a 

reliability coefficient of 0.77. The results obtained from BAT were subjected to Kuder-Richardson 

formula -21 (KR21) and the result showed a reliability coefficient of 0.83. Data collected were analyzed 

using mean and standard deviation to answer the research questions and ANCOVA was used to test the 

hypotheses at 0.05 level of significance. The result obtained revealed that there was significant difference 

in the mean achievement scores of students exposed to Explicit learning strategy and Conventional 

method.  Students in the Explicit learning strategy achieved more than the Control group. Also, findings 

from this study revealed that the Biology students with the four (Sensing/Intuitive, Active/Reflective, 

Visual/Verbal and Sequential/Global) learning style differed significantly in their achievement after being 

exposed to Explicit learning strategy and Conventional method. Based on the findings of this study, the 

following recommendations are made. Explicit learning strategy should be adopted in secondary schools 

to improve students’ achievement in Biology and teachers of Biology should find out about the learning 

styles of their students and bear these varied styles in mind when planning and executing instruction in 

Biology classes.   
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INTRODUCTION 

Biology as a science subject occupies a central position in the science curriculum (FRN, 2014). This is 

because Biology is a life science subject concerned with the study of living organisms with regards to 

their structure, function, growth, evolution, distribution, identification and taxonomy. Nnorom (2015) 

explains that the study of Biology enables man to understand the diversity of life forms, conservation and 

sustainable use of natural resources. The benefits of Biology for the development of any nation are too 

numerous to mention, and this is because Biology plays a key role in industrialization and other sectors of 

the economy. It also serves as a prerequisite subject for most science and related professions like 

Biochemistry, Pharmacy, Medicine, Nursing, Environmental sciences amongst others. In addition, the 

basic knowledge and skills acquired from the subject can be of tremendous help to man and the society 

(Umoru & Onoja, 2017). The impact of Biology on the life of living organisms is wide; all ensuring that 
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the required standard of living for both plants and animals are maintained (Uqwadu & Joda, 2015). There 

is no doubt about the immense contribution of Biology to the economic growth and development of a 

nation. However, research studies (Etobro & Fabinu, 2017; Joda & Mohammed, 2017, Joda, 2018) have 

shown that there is a persistent low achievement in SSCE Biology examinations annually. This low 

achievement in Biology could be attributed to poor instructional delivery approaches adopted by teachers, 

students' attitudinal problems, teachers' laxity towards teaching, concentration on few topics for 

examination purpose and students’ inability to recall previously learnt materials (Umoru & Onoja, 2017). 

The West African Examination Council (WAEC) chief Examiner's Report (2018-2019) points out that 

among the factors that cause low achievement of students in Biology; poor instructional delivery 

approach to teaching by teachers is the most prominent factor.  

 In pursuance of the objectives, content, and context of Biology, curriculum developers had recommended 

some teaching approaches which are learned-centered for the effective teaching and learning of the 

subject so as to bring the expected desired learning outcomes. The recommended approaches include; 

inquiry, concept mapping, Laboratory techniques and discovery teaching/ learning amongst others. 

Despite the recommendation for the use of these approaches by curriculum developers in teaching 

Biology, students’ achievement in the subject is still not encouraging (Ugwuadu & Joda, 2015).  

 The persistent low achievement of students in Biology specifically in Genetics and Evolution concepts at 

senior secondary certificate examination raises doubt about the effectiveness of current teaching 

approaches in use by Biology teachers. More so the two topics are perceived as difficult topics by 

secondary school Biology students (Abubakar, 2013; Ugwuadu & Joda, 2015). Exposing learners to the 

understanding of basic concepts in Biology and achieving desirable outcomes requires the use of creative, 

innovative and interactive teaching approaches such as instructional scaffolding that may arouse the 

interest of the learners and demystify difficult concepts in core subjects like Biology. In addition, it is 

counter-productive to present ideas to learners without fully engaging them in the learning process. 

Explicit teaching involves directing student attention toward specific learning in a highly structured 

environment. It is teaching that is focused on producing specific learning outcomes. Topics and contents 

are broken down into small parts and taught individually. It involves explanation, demonstration and 

practice. Children are provided with guidance and structured frameworks. Topics are taught in a logical 

order and directed by the teacher (Gauthier, Mellouki, Simard, Bissonnette & Richard, 2004).  

Another important characteristic of explicit teaching involves modeling skills and behaviors and modeling 

thinking. This involves the teacher thinking out loud when working through problems and demonstrating 

processes for students. The attention of students is important, hence listening and observation are keys to 

success. Explicit teaching is useful for introducing topics and specific skills. It provides guided 

instruction in the basic understanding of required skills, which students can then build on through 

practice, collaboration, repetition, hands on activities and developmental play (Bissonnette, Richard, 

Gauthier & Bouchard, 2010). Researchers such as Olagunju and Babayemi (2014) and Ajila (2003) found 

that the use of Explicit Instructional strategy is effective in science classroom as it enhances achievement 

among Science students. 

According to Gauthier, Bissonnette and Richard (2013), explicit instruction can be divided into three 

sequential steps: modeling, guided or directed practice, and independent practice. The modeling step 

promotes the understanding of the learning objectives for students. Guided practice allows students to 

practice using the technique and to consolidate their understanding through group work. Independent 

practice provides students with learning opportunities to acquire and master the target skills. 

i. Explicit instruction begins with modeling. This step consists of the teacher demonstrating a task 

for students and describing exactly what is being done as it is being done. The goal of the 

modeling step is for the teacher to explicitly state the what, why, how, when and where of what 

they are doing. The information is presented in small units, in a graduated sequence, usually 

ranging from simple to more complex, not only to meet the working memory limitations of 

students, but also to enhance the connections between new and prior knowledge. The teacher can 

then use examples of what to do and what not to do to more directly highlight the skills they are 
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trying to teach to students, to facilitate their understanding of the learning objectives and thus 

improve the quality of modeling. 

ii. After modeling, the next step of explicit instruction is guided practice, also referred to as directed 

practice, which allows students (with the proper supports) to succeed in achieving the desired 

learning objectives. It also helps students to gain the confidence and motivation necessary to 

continue their learning. This step is conducive to group work activities, which gives the teacher 

the opportunity to circulate and confirm that all students have understood the lesson. It also 

allows students not only the opportunity to try the tasks that were modeled, but ensures that they 

receive feedback on their finished work. Guided practice helps students to “verify, adjust, 

consolidate and to deepen their understanding of the learning taking place, by connecting their 

new learning with that which is already present in their long term memories”. 

iii. Finally, independent practice allows students to put themselves in new learning situations where 

they can apply what they have understood from the modeling and guided practice steps. This final 

learning step provides students an opportunity to test out their understanding in order to obtain 

the highest level of mastery possible, with the goal of consolidating their learning. This step also 

identifies any students who may be in need of some additional support before they move on. 

Students have their differences in learning styles and the function of the teacher is to identify these 

leaning styles and find appropriate instructional strategies that will match the preferred styles in order to 

enhance effective teaching and learning process. Learning style is the adoption of a habitual and distinct 

mode of acquiring knowledge. Riding and Rayner (1998) defined learning style as a tendency to approach 

cognitive tasks with a preferred mental set. Gregorc (1979) describes learning style as consisting of 

distinctive behaviours which serve as indicators of how a person learns from and adapts to his/her 

environment. It also gives clues as to how a person’s mind operates. Dunn (1990) describes learning style 

as the way each learner begins to concentrate, process and retain new and difficult information. Learning 

style also represents both inherited characteristics and environmental influences.  Keefe and Monk (1986) 

viewed learning style as being characteristic of the cognitive, affective, and physiological behaviours that 

serve as relatively stable indicators of how learners perceive, interact with, and respond to the learning 

environment. Sternburg (1990) indicates that an individual’s learning style can be compared to his/her 

ability and is therefore not etched in stone at birth.  

A learning style model classifies students according to where they fit on a number of scales pertaining to 

the ways they receive and process information (Zywno & Waalen, 2002). This study focuses on the 

learning style model developed by Felder and Soloman (1998). These are Sensing/Intuitive, 

Visual/Verbal, Active/Reflective and Sequential/Global.  The Sensing/Intuitive learning style deals with 

the way information is perceived. Sensing learners get information through their senses. They solve 

problem by well-established methods but dislike complication. They are oriented towards procedures and 

facts and are practical. The learning styles of those who prefer sensing are characterized by a preference 

for direct, concrete experience; moderate to high degrees of structure; linear, sequential learning; and 

often, a need to know why before doing something. They lack confidence in their intellectual abilities and 

uncomfortable with abstract ideas. The path to educational excellence for sensing learners is usually from 

a practice-to-theory route. Intuitive learners get information through imagination, reflection and memory 

(Felder, 1988). They are innovative, creative, independent, conceptual and oriented towards theories and 

meaning but dislike repetition. Intuitives love the world of concepts, ideas, and abstractions. Their path to 

excellence is from theory- to- practice and they often prefer open-ended instruction to highly structured 

instruction. They usually demonstrate a high degree of autonomy in their learning and value knowledge 

for its own sake. They prefer diversity in ideas.   

The Visual/Verbal learning style deals with the way information is presented. Visual learners get more 

information from visual images (schematics, graphs, diagrams, pictures and demonstrations). Verbal 

learners prefer written or spoken explanations and formulae. They learn information best by hearing, 

explanation and discussion (Akinbobola, 2011a). The Active /Reflective learning style deals with the way 

information is processed. Active learners learn best through participation, working in a group, trying 
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things out and require body movement and action for optional results. Reflective learners understand 

lesson best by thinking about it quietly and prefer working alone.  The Sequential/Global learning style 

deals with understanding. Sequential learners gain understanding in an orderly manner in linear steps and 

go through logical stepwise path in finding solutions to problems. Global learners learn in large jumps. 

They solve complex problems quickly once they have grasp of the big picture (Zywno & Waalen, 2002). 

The persistent underachievement of Biology students is alarming. Biology students have different 

learning styles and the function of the teacher is to identify these leaning styles and find appropriate 

instructional strategies that will match the preferred styles in order to enhance effective teaching and 

learning process. Scholars have thus recommended the use of instructional strategies that could help 

students learn; engage in thought-provoking activities and acquire problem solving skills. One of such 

strategies is Explicit learning strategy. The aim of this study was to determine the extent to which 

classroom exposures of students to Explicit learning strategy in connection with their learning styles 

could enhance students’ achievement in Biology.   

Research Questions 

The following questions guided the study: 

2. What is the mean achievement scores of Biology students with Sensing/Intuitive learning style 

when exposed to Explicit learning strategy and conventional method? 

3. What is the mean achievement scores of Biology students with Active/Reflective learning style 

when exposed to Explicit learning strategy and conventional method? 

4. What is the mean achievement scores of Biology students with Visual/Verbal learning style when 

exposed to Explicit learning strategy and conventional method? 

5. What is the mean achievement scores of Biology students with Sequential/Global learning style 

when exposed to Explicit learning strategy and conventional method? 

Research Hypotheses  

The following hypotheses were formulated and tested at 0.05 level of significance.  

HO1: There is no significant difference in the mean achievement scores of Biology students with 

Sensing/Intuitive learning style exposed to Explicit learning strategy and conventional method. 

HO2: There is no significant difference in the mean achievement scores of Biology students with 

Active/Reflective learning style exposed to Explicit learning strategy and conventional method. 

HO3: There is no significant difference in the mean achievement scores of Biology students with 

Visual/Verbal learning style exposed to Explicit learning strategy and conventional method. 

HO4: There is no significant difference in the mean achievement scores of Biology students with 

Sequential/Global learning style exposed to Explicit learning strategy and conventional method. 

 

METHODOLOGY 

Quasi-experimental, non-equivalent pretest, post-test, post-post-test control group design was employed 

for the study. Only public Senior Secondary schools in North Senatorial District of Nasarawa State, 

Nigeria were used for the study. The content coverage was limited to two concepts in the SS 3 Biology: 

Genetics and Evolution. The population of this study comprised 2321 Senior Secondary school students 

in North Senatorial District of Nasarawa State, Nigeria. The sample of the study comprised 82 Biology 

students randomly sampled from two intact classes randomly selected from the schools in North 

Senatorial District of Nasarawa State, Nigeria. The experimental group I (n=35) and control (n=47) were 

taught using Explicit Learning Strategy and Conventional Method respectively.  

Index of Learning Style Questionnaire (ILSQ) and Biology Achievement Test (BAT) were the 

instruments used to gather data for this study. The ILSQ was adapted from Felder and Solomon (1998) 

and consisted of 44 items with options A and B. The students were required to choose options that apply 

frequently to their learning styles. The questionnaire was used to determine students’ individual learning 

styles (Sensing/Intuitive, Active/Reflective, Visual/Verbal and Sequential/Global). BAT consisted of 40 

multiple choice achievement test items with 4-options A-D designed to measure students’ achievement in 

Biology concepts taught. The validation of ILSQ was ascertained by three psychologists while that of 
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BAT was ascertained by three science educators. The instruments were trial tested with 40 students in a 

school that was not used for the main study. Test-retest approach was used to establish the reliability of 

ILSQ and the results obtained were subjected to Pearson Product Moment Correlation. The result showed 

that ILSQ has a reliability coefficient of 0.77. The results obtained from BAT were subjected to Kuder-

Richardson formula -21 (KR21) and the result showed a reliability coefficient of 0.83. 

The researchers prepared Learning Guide for Explicit Learning Strategy (LGELS) and Teachers’ 

Instructional Guide for Conventional Lecture Method (control) (TIGCLM). These instruments contained 

the lessons for the eight weeks of treatment. Research assistants were seasoned Basic Science teachers of 

the sampled schools and trained for two weeks. Training was done step by step using the teaching guides 

on Explicit Learning Strategy and Conventional Lecture Method.  During the first week of the 

experiment, Index of Learning Style Questionnaire (ILSQ) was used to determine students’ individual 

learning styles (Sensing/Intuitive, Active/Reflective, Visual/Verbal and Sequential/Global) and a pretest 

was administered. The treatment was carried out on the experimental and control groups. During this 

period, students were taught six selected concepts in Basic Science using a double period lasting for 80 

minutes for eight weeks.  The last one week was used for the administration of posttest after treatment 

using Basic Science achievement test. This makes a total of twelve (12) weeks.   

Mean and Standard Deviation were used to answer the research questions while Analysis of Covariance 

(ANCOVA) was used to test the research hypotheses at 0.05 alpha level of significance. 

 

RESULT 

Research Questions 

Means and SDs for achievement scores with respect to Sensing/Intuitive, Visual/Verbal, 

Active/Reflective and Sequential/Global learning styles and total scores of experimental and control groups is 

presented in Table 1. 

Table 1. Means and Standard Deviations of Scores for the Different Sub-groups 

Variable Experimental Group Control Group 

Learning styles N Mean SD N Mean SD 

Sensing/Intuitive 10 19.61 1.40 11 15.10 1.17 

Visual/Verbal 10 21.12 1.45 11 14.11 1.13 

Active/Reflective 8 19.92 1.58 12 15.31 1.13 

Sequential/Global 7 20.77 1.72 13 13.71 1.03 

Total 35   47   

 

Table 1 shows that the mean achievement scores of Biology students with Sensing/Intuitive learning style 

when exposed to Explicit learning strategy is 19.61 and the conventional method 15.10. The mean 

achievement scores of Biology students with Visual/Verbal learning style when exposed to Explicit 

learning strategy is 21.12 and the conventional method is 14.11. The mean achievement scores of Biology 

students with Active/Reflective learning style when exposed to Explicit learning strategy is 19.92 and the 

conventional method 15.31. The mean achievement scores of Biology students with Sequential/Global 

learning style when exposed to Explicit learning strategy is 20.77 and the conventional method is 13.71. 
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Hypothesis One 

There is no significant difference in the mean achievement scores of Biology students with 

Sensing/Intuitive learning style exposed to Explicit learning strategy and conventional method. 

The data to test for this hypothesis is presented in Table 2. 

Table 2. ANCOVA Result of Biology Students with Sensing/Intuitive Learning Style exposed to 

Explicit Learning Strategy and Conventional Method 

Source of Variation Sum of Square df Mean Square F Sig 

Corrected Model 3542.486 2 126.141 3.203 .000 

Intercept 2611.711 1 2611.711 278.951 .000 

Pre-test 9.879 1 9.879 2.010 .000 

Group* 28.171 1 28.171 19.105 .000 

Error 401.741 77    

Total 6593.988 82    

S=Significant at P<.05 alpha level  

 

The result of the effect of treatment on students’ achievement in Biology as shown in Table 2 was 

significant at p<.05 alpha level (F=19.105, p<.05). Hence, the hypothesis is rejected. This implies that the 

Biology students with Sensing/Intuitive learning style differ significantly in their enhancement of 

achievement after being exposed to Explicit learning strategy and Conventional Method. 

Hypothesis Two 

There is no significant difference in the mean achievement scores of Biology students with Visual/Verbal 

learning style exposed to Explicit learning strategy and conventional method. 

The data to test for this hypothesis is presented in Table 3. 

Table 3. ANCOVA Result of Biology Students with Visual/Verbal Learning Style exposed to 

Explicit Learning Strategy and Conventional Method  

 

Source of Variation Sum of Square df Mean Square F Sig 

Corrected Model 498.117 2 140.131 5.003 .001 

Intercept 147.071 1 147.071 121.210 .003 

Post-test 17.821 1 17.821 4.707 .000 

Group* 34.053 1 34.053 28.629 .001 

Error 428.040 77    

Total 1125.102 82    

S=Significant at P<.05 alpha level  

 

The result of the effect of treatment on students’ achievement in Biology as shown in Table 3 was 

significant at p<.05 alpha level (F=28.629, p<.05). Hence, the hypothesis is rejected. This implies that the 

Biology students with Visual/Verbal learning style differ significantly in their enhancement of 

achievement after being exposed to Explicit learning strategy and Conventional Method. 
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Hypothesis Three 

There is no significant difference in the mean achievement scores of Biology students with 

Active/Reflective learning style exposed to Explicit learning strategy and conventional method. 

The data to test for this hypothesis is presented in Table 4. 

Table 4. ANCOVA Result of Biology Students with Active/Reflective Learning Style exposed to 

Explicit Learning Strategy and Conventional Method  

Source Type III Sum of 

squares 

df Mean square F Sig. Result 

Corrected model 952.115 2 238.119 21.154 0.000 S 

Intercept 326.127 1 326.127 27.121 0.001 S 

Pretest 75.109 1 75.109 31.201 0.001 S 

Group* 40.776 1 40.776 37.821 0.001 S 

Error 135.019 77     

Total 1529.146 82     

S=Significant at P<.05 alpha level  

 

The result of the effect of treatment on students’ achievement in Biology as shown in Table 4 was 

significant at p<.05 alpha level (F=37.821, p<.05). Hence, the hypothesis is rejected. This implies that the 

Biology students with Active/Reflective learning style differ significantly in their enhancement of 

achievement after being exposed to Crossword Picture Puzzle and Conventional Method. 

Hypothesis Four 

There is no significant difference in the mean achievement scores of Biology students with 

Sequential/Global learning style exposed to Explicit learning strategy and conventional method. 

The data to test for this hypothesis is presented in Table 5. 

 

Table 5. ANCOVA Result of Basic Science Students with Sequential/Global Learning Style exposed 

to Explicit Learning Strategy and Conventional Method  

Source Type III Sum of 

squares 

df Mean square F Sig. Result 

Corrected model 417.211 2 417.211 37.227 0.001 S 

Intercept 278.167 1 278.167 52.910 0.002 S 

Pretest 110.561 1 110.561 49.116 0.001 S 

Group* 87.217 1 87.217 58.007 0.001 S 

Error 295.653 77     

Total 1303.264 82     

S=Significant at P<.05 alpha level  

 

The result of the effect of treatment on students’ achievement in Biology as shown in Table 5 was 

significant at p<.05 alpha level (F=58.007, p<.05). Hence, the hypothesis is rejected. This implies that the 

Biology students with Sequential/Global learning style differ significantly in their enhancement of 

achievement after being exposed to Explicit learning strategy and Conventional Method. 

 

DISCUSSION 

The result obtained revealed that there was significant difference in the mean achievement scores of 

students exposed to Explicit learning strategy learning strategy and Conventional method.  Students in the 

Explicit learning strategy group achieved more than Conventional method group. This is in agreement 

with the findings of Olagunju and Babayemi (2014) and Ajila (2003) who in their various research found 

out that the use of Explicit Instructional strategy is effective in science classroom as it enhances 

achievement among Science students. The reason for the improved achievement could be because, 
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students were provided with guidance and structured frameworks which sustained their interest in 

learning. 

Also, findings from this study revealed that the Biology students with the four (Sensing/Intuitive, 

Active/Reflective, Visual/Verbal and Sequential/Global) learning style differed significantly in their 

enhancement of achievement after being exposed to Explicit learning strategy and Conventional method. 

This finding agrees with that of Samuel and Pindar (2020), Akinbobola (2015) and Akinbobola (2011a) 

who found out that students with the four (Sensing/Intuitive, Active/Reflective, Visual/Verbal and 

Sequential/Global) learning style differed significantly in their enhancement of achievement after being 

exposed to Guided Discovery, Demonstration Method and Conventional method. 

 

CONCLUSION 

The result obtained revealed that there was significant difference in the mean achievement scores of 

students exposed to Explicit learning strategy and Conventional method.  Students in the Explicit learning 

strategy achieved more than the Conventional method group. Also, findings from this study revealed that 

the Basic Science students with the four (Sensing/Intuitive, Active/Reflective, Visual/Verbal and 

Sequential/Global) learning style differed significantly in their achievement after being exposed to 

Crossword-Picture Puzzle and Conventional method. 

 

RECOMMENDATION 

Based on the findings of this study, the following recommendations are made. 

1. Explicit learning strategy should be adopted in secondary schools to improve students’ achievement 

in Biology.  

2. Teachers of Biology should find out about the learning styles of their students and bear these varied 

styles in mind when planning and executing instruction in Biology classes. 
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