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ABSTRACT
This study compared the Effects of Scaffolding Instructional Strategy, Cognitive Learning Styles and
Intelligence on Students’ Achievement in Genetics in South Senatorial District, Sokoto State, Nigeria.
Quasi-experimental, non-equivalent pretest and post-test control group design was employed for the
study. The population of the study comprised 5,207 SS1 students in public coeducational schools
in South Senatorial District, Sokoto State, Nigeria. The sample of the study comprised 125 SS 1
students from two intact classes randomly selected from public coeducational science secondary
schools in Sokoto State, Nigeria. Two instruments were employed for data collection, namely;
Students’ Cognitive Learning Style Questionnaire (SCSQ) and Genetics Achievement Test (GAT).
The reliability of SCSQ was determined using Cronbach Alpha and the coefficient obtained was 0.77
and the reliability of GAT was determined using Kuder-Richardson formula 21 (KR21) and this
yielded a reliability coefficient of 0.79. 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. The findings of this study revealed that Scaffolding Instructional
Strategy is more effective than Conventional Method. Also, the findings revealed that students taught
Genetics concept using Scaffolding Instructional Strategy in the Field Independence (FI) group
achieved better than Field Dependence (FD) group. Based on the findings of the study it was
recommended that scaffolding instructional strategy should be used by Biology teachers in teaching
Genetics.
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INTRODUCTION
Genetics is the study of heredity and variation in living organisms. The passing on and expression of
traits or characters from parents to offspring is termed heredity or inheritance. Heredity or inheritance
may give rise to differences among individual organisms, this is term hereditary variations (Latta,
2010; Mader, Umeh, 2011; Nworgu, 2012; Tian, 2014 and Bayers, 2015). The genetical knowledge
acquired by man enable him to embark on series of technologies for his utilization such as the
selection of different strains of plants or animal species for the purpose of cross breeding to improve
the structure, function, or yield of organism for economic importance to human life. The knowledge
has enabled geneticists to determine blood groups paternity there by leading to counselling of patient,
finger prints detection often used in crime detection, production of test tube baby, rhesus factors in
sex determination, drugs and medical preparations obtained from animal tissues and other organic
sources for human utilization. It has also enabled geneticist to discovered diabetes, sickle cell anemia,
human DNA, blood group of individual donors and recipients using genetics crossing and
agglutination or blood transfusion in human beings (Mader, Umeh, 2011; Simon, 2015 & Mader,
2016).
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The problems associated with low achievement in genetics are students’ lack of interest and inability
to retain most genetics concepts learnt, as identified by (Nworgu, 2012; Stephen, 2014) which
according to them, can be traced to both teachers and students related problems. Studies revealed that
low achievement in genetics has been attributed to attitudinal problem of students, superstitions belief,
cognitive and socio-economic problem of teachers, administrative policy makers and instructional
strategy among others (NECO, 2018; Stephen, 2014).
Scaffolding is an instructional strategy that emphasizes the teaching of new skills by engaging
students collaboratively in tasks that would be too difficult for them to complete on their
own. The teaching strategy emphasizes on the role of teachers and other more skillful persons
in supporting the learner’s development and providing support structures to get to that next
stage or level (Nonye & Nwosu, 2011). The instructional strategy originated from Lev
Vygotsky socio-culture theory and his concept of Zone of Proximal Development (ZPD). His
socio-cultural theory spelt out that social interaction plays an important role in the development
of cognition. In his view, the learner does not learn in isolation, rather learning is strongly
influenced by social interactions, which take place in meaningful contexts.
Scaffolding as an instructional strategy depends heavily on the ideas that learners come to any
educational setting with a great deal of pre-existing knowledge, some of which may be
incorrect. It is the process of building on what a learner already knows that makes
scaffolding an effective instructional technique. According to Olson and Prath (2000) and
Casem (2013), in scaffolding instruction, a more knowledgeable person provides scaffolds to
facilitate the learner's development. These can be in the form of support which may include
resources, a compelling task, templates, and guides, guidance on the development of cognitive
and social skills. The scaffolds facilitate a students’ ability to build on prior knowledge and
internalize new information. The activities provided in scaffolding instruction are just beyond
the level of what the learner can do alone. An important aspect of scaffolding is that the
scaffolds are temporary. Ibritam, Udofia, and Onweh (2015) asserted that as the learners’
abilities increases, the scaffolding provided by the more knowledgeable person is
progressively withdrawn. Finally, the learner is able to complete the task or master the concept
independently.
Cognitive learning style is a psychological construct which is concerned with how an individual
learns, thinks, solve problems, remembers and relates to others. It represents the individual differences
in the various subcomponents of an information-processing model of three main cognitive processes:
perception, memory and thought. Cognitive learning style is considered to be personality dimension
that influences attitudes, values and social interaction. It is an individual characteristic mode of
perceiving and processing information in the environment (Hall, 2000). An individual is either Fieldindependent (FI) or Field-dependent (FD). A Field-independent (FI) cognitive learning style learner is
described as analytic, competitive, individualistic, task-oriented, internally referent, intrinsically
motivated (self-study), self-structuring, detail oriented and visually perceptive, prefers individual
project work and has poor social skills; while Field-dependent (FD) cognitive learner is described as
global (wholistic), group-oriented, sensitive to social interactions and criticisms, externally motivated,
externally referential, not visually perceptive, a non-verbal and passive learner who prefers external
information and group projects (Hall, 2000; Calcaterra, Antonetti & Underwood, 2005; Guisande,
Paramo, Tinajero & Almedida, 2007).
Cognitive process styles affect how one stores knowledge and retrieves it when the need arises
(Tinajero & Paramo, 2000). The students’ cognitive styles may hinder or facilitate the acquisition of
knowledge in Science, Technology and Mathematics (Okwo & Otuba, 2007). The achievement of
students with different cognitive learning styles in a given task will determine how effective the
teacher is in delivering instruction that are related to the tasks and whether the objectives of the
learning is achieved.
Literature Review
Casem (2013) studied the effects of scaffolding strategy on students' performance in
Mathematics. The study revealed that the students taught mathematics concepts through
scaffolding performed better than those taught through lecture method. Equally, Olatubosun
(2013) investigated the effects of using scaffolding strategy on the academic achievement of
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students in integrated science in Junior secondary school (JSS). Results showed that students
exposed to scaffolding strategy performed significantly better than their counterparts who were
exposed to the traditional method. Akani (2015) conducted research on the effects of
instructional scaffolding on the achievement of senior secondary students in Chemistry. The
result obtained revealed that there is a significant difference in the mean score of students
exposed to scaffolding instructional strategy and conventional method of instruction.
Ibritam, Udofia, and Onweh (2015) conducted a study to determine the difference in students'
achievement in Block-laying and concreting using Scaffolding and Demonstration instructional
methods in technical colleges. The result showed that there is no significant difference in the
mean achievement scores of the students taught using scaffolding instructional strategy and
those taught using instructional demonstration method. Uduafemhe (2015) undertook a study to
determine the comparative effects of scaffolding and collaborative instructional approach on
secondary school students' psychomotor achievement in Basic Electronics. Findings revealed
that instructional scaffolding and collaborative instructional approaches are effective in
improving students' achievement in Basic Electronics. However, the collaborative instructional
approach was more effective than instructional scaffolding strategy. Adamu (2017) studied the
effects of Analogy and scaffolding instructional strategies on senior secondary school Physics
students' academic achievement. The two experimental groups were taught using Analogy and
Scaffolding instructional strategies while the control group was taught using the lecture method.
The finding of the study showed that there is a significant effect of treatment on students'
academic achievement.
Atsumbe, Owodunni, Raymond and Uduafemhe (2018) carried out a study to determine the effects of
scaffolding and collaborative instructional approaches on students’ achievement in Basic Electronics.
Results revealed that a collaborative instructional approach is more effective in improving student
achievement in Basic Electronics than a scaffolding instructional approach. Also, gender had no
significant influence on students’ achievement in Basic Electronics when taught using scaffolding and
collaborative instructional approaches. It was concluded that the collaborative instructional
approach is a viable teaching method for improving students’ achievement in Basic Electronics. Joda
(2019) carried out a study to determine the effect of instructional scaffolding strategy on
senior secondary school Biology Students' academic achievement and retention of concepts.
The findings show that the students taught with instructional scaffolding strategy have
significantly higher academic achievement than those taught with lecture method. Pandhu (2018)
investigated the effect of Instruction with Scaffolding on achievement in Science in relation to
cognitive styles and intelligence. The results revealed that, the achievement of the group through
scaffolding instructional strategy was found to be significantly higher than the group taught through
traditional method of teaching; the difference of achievement was not significant at two levels of
cognitive styles and that the achievement gain score of high intelligence group were significantly
higher in comparison to low intelligence group.
Studies by Bassey, Umoren and Udida, (2013); Agboghoroma, (2015); Okoye, (2016); Owoduni,
Sanni, Nwokolo and Igwe, (2016); Ezeugwu, Nji, Anyaugbunam, Enyi and Eneja, (2016); Idika,
(2017); Musa and Samuel, (2019); Samuel and Musa (2019) and Agu and Samuel (2019) in their
various researches reported that there is a difference between the mean achievement of Science and
Mathematics students with analytical (FI) cognitive styles and those with relational and inferential
(FD) cognitive styles while Ndirika (2013), opined that ability levels have no significant effect on
the achievement of students. Also, Okereke (2011), Anidoh and Eze (2014) reported that cognitive
styles and gender have influence of students’ achievement. Panhdu (2018) investigated the effect of
instruction with scaffolding on school students’ achievement in science in relation to cognitive styles
and intelligence, the result revealed that cognitive styles and intelligence affect students’
achievement. Nevertheless, there is no specific study on Effects of Scaffolding Instructional
Strategy and Cognitive Learning Styles on Students’ Achievement in Genetics in South Senatorial
District, Sokoto State, Nigeria, hence the need for this study.

Finding strategies to maintain students’ achievement and retention in learning genetics and
improving their problem solving skills is important for national development. So far, the
instructional strategies employed in teaching genetics have not improved students’
achievement and motivation in the subject to a considerable extent. As a result, developing
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better strategies of teaching genetics has become one of the core issues that scholars deal with
in Biology education.
Objectives of the Study
The purpose of this study was to investigate the effect of Scaffolding Instructional Strategy on
students’ cognitive learning styles and achievement in Genetics in Sokoto State, Nigeria. Specifically,
the study sought to:
1. determine the mean achievement scores of field independent students taught Genetics using
Scaffolding Instructional Strategy and conventional method.
2. determine the mean achievement scores of field dependent students taught Genetics using
Scaffolding Instructional Strategy and conventional method.
Research Questions
1. What are the mean achievement scores of field independent students taught Genetics using
Scaffolding Instructional Strategy and conventional method?
2. What are the mean achievement scores of field dependent students taught Genetics using
Scaffolding Instructional Strategy and conventional method?
Hypotheses
HO1: There is no significance difference between the mean achievement scores of field independent
students taught Genetics using Scaffolding Instructional Strategy with those taught using
conventional method.
HO2: There is no significance difference between the mean achievement scores of field dependent
students taught Genetics using Scaffolding Instructional Strategy with those taught using
conventional method.
METHODOLOGY
Quasi-experimental, non-equivalent pretest and post-test control group design was employed for the
study. The population of the study comprised 5,207 SS1 students in public coeducational schools
in South Senatorial District, Sokoto State, Nigeria. The sample of the study comprised 125 SS 1
students from two intact classes randomly selected from public coeducational science secondary
schools in Sokoto State, Nigeria. The experimental group I (n=60 (FI=28, FD=32)) and control group
(n=65 (FI=28, FD=37)) were taught using Scaffolding Instructional Strategy instructional strategy and
conventional method respectively for six weeks. Students’ Cognitive Learning Style Questionnaire
(SCSQ) and Genetics Achievement Test (GAT) were used as instruments for data collection. The
Students’ Cognitive Learning Style Questionnaire (SCSC) was adapted from Robert Wyss (2002)
Cognitive Style Checklist, it consists of 18 simple statements SCSQ is a rated using a four-point
Likert scale. The options are; Strongly agreed (SA) = 4 points, Agree (A) = 3 points, Disagree (D) = 2
points and Strongly Disagreed (SD) = 1 point. The questionnaire was used to categorize students
based on their cognitive styles. Those who will score 1-36 will be categorized as field dependent and
those who will score 37-72 will be categorized as field independent. GAT consisted of 30 multiple
choice achievement test items with 4-options A-D designed to measure students’ achievement. The
instrument was subjected to content and face validity by two experts in Usman Fodio University,
Sokoto and one from Nasarawa State University, Keffi. The reliability of SCSQ was determined using
Cronbach Alpha and the coefficient obtained was 0.77 and the reliability of GAT was determined
using Kuder-Richardson formula 21 (KR21) and this yielded a reliability coefficient of 0.79.
Experimental Procedure
During the first week of the experiment, the students were divided into Field independent (FI) and
Field dependent (FD) using SCSQ thereafter, a pretest was administered. The treatment lasted for six
weeks. The control group was taught using the conventional method. The last one week was used for
the administration of posttest after treatment using GAT. This made a total of eight weeks.
DATA ANALYSIS/RESULTS
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.
Research Question One
What are the mean achievement scores of field independent students taught Genetics using
Scaffolding Instructional Strategy and conventional method?
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Table 1. Mean Scores and Standard Deviations of Field Independent Students taught Genetics
using Scaffolding Instructional Strategy and Conventional Method
Field Independent
Pre-test
Post-test
Mean Difference
4.50
Mean
10.93
15.43
N
28
28
SIS
Std. Deviation
2.071
2.080
0.61
Mean
10.50
11.11
CM
N
28
28
Std. Deviation
1.139
1.449
Table 1 reveals that for the field independent students taught Genetics using the field trip, the mean
score for the pre-test is 10.93 and for the post-test is 15.43 with a mean difference of 4.50 and for the
field independent students taught Genetics in the conventional method, the mean score for the pre-test
is 10.50 and for the post-test is 11.11 with a mean difference of 0.61.
Hypothesis One
There is no significance difference between the mean achievement scores of field independent
students taught Genetics using Scaffolding Instructional Strategy with those taught using conventional
method.
The data to test this hypothesis is presented in Table 2.
Table 2. ANCOVA Result of Field Independent Students taught Genetics using Scaffolding
Instructional Strategy and Conventional Method
Source
Type III Sum of Df
Mean Square F
Sig.
Squares
Corrected Model

261.637

2

130.818

39.997

.000

Intercept
Pretest
FIinSISnCM
Error
Total
Corrected Total

213.253
.190
255.257
173.345
10293.000
434.982

1
1
1
53
56
55

213.253
.190
255.257
3.271

65.202
.058
78.044

.000
.810
.000

Table 2 reveals a significant difference in the mean achievement scores of field independent students
taught Genetics using Scaffolding Instructional Strategy and conventional method. F = ratio of 78.044
was obtained with associated exact probability value of 0.000 (F = 78.044; P = 0.000 < α = 0.05).
Since the associated probability (0.000) is less than 0.05 set as level of significance, the null
hypothesis was rejected. The result implies that the Scaffolding Instructional Strategy group produced
a significant effect on the post-test achievement scores of students when covariate effect (pre-test)
was controlled. This indicates that there was a significant difference in the mean achievement scores
of field independent students taught Genetics using Scaffolding Instructional Strategy and
conventional method. This indicates that there was a significant difference in the mean achievement
scores of field independent students taught Genetics using Scaffolding Instructional Strategy and
conventional method in favour of the Scaffolding Instructional Strategy group.
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Research Question Two
What are the mean achievement scores of field dependent students taught Genetics using Scaffolding
Instructional Strategy and conventional method?
Table 3. Mean Scores and Standard Deviations of Field Dependent Students taught Genetics
using Scaffolding Instructional Strategy and Conventional Method
Field Dependent
Pre-test
Post-test
Mean Difference

SIS

CM

Mean
N
Std. Deviation
Mean
N
Std. Deviation

10.91
32
2.176
10.59
37
1.066

13.03
32
1.379
11.27
37
1.347

2.12

0.68

Table 3 reveals that for the field dependent students taught Genetics using the Scaffolding Strategy,
the mean score for the pre-test is 10.91 and for the post-test is 13.03 with a mean difference of 2.12
and for the field dependent students taught Genetics in the conventional method, the mean score for
the pre-test is 10.59 and for the post-test is 11.27 with a mean difference of 0.68.
Hypothesis Two
There is no significance difference between the mean achievement scores of field dependent students
taught Genetics using Scaffolding Instructional Strategy with those taught using conventional method.
The data to test this hypothesis is presented in Table 4.
Table 4. ANCOVA Result of Field Dependent Students taught Genetics using Scaffolding
Instructional Strategy and Conventional Method
Source
Type III Sum of df
Mean Square
F
Sig.
Squares
Corrected Model

56.856

2

28.428

15.555

.000

Intercept
Pretest
FDinSISnCM
Error
Total
Corrected Total

179.983
3.644
50.174
120.622
10258.000
177.478

1
1
1
66
69
68

179.983
3.644
50.174
1.828

98.480
1.994
27.453

.000
.163
.000

Table 4 reveals a significant difference in the mean achievement scores of field dependent students
taught Genetics using Scaffolding Instructional Strategy and conventional method. F = ratio of 27.453
was obtained with associated exact probability value of 0.000 (F = 27.453; P = 0.000 < α = 0.05).
Since the associated probability (0.000) is less than 0.05 set as level of significance, the null
hypothesis was rejected. The result implies that the Scaffolding Instructional Strategy group produced
a significant effect on the post-test achievement scores of students when covariate effect (pre-test)
was controlled. This indicates that there was a significant difference in the mean achievement scores
of field dependent students taught Genetics using Scaffolding Instructional Strategy and conventional
method. This indicates that there was a significant difference in the mean achievement scores of field
dependent students taught Genetics using Scaffolding strategy and conventional method in favour of
the Scaffolding strategy group.
DISCUSSION OF FINDINGS
The findings of this study revealed that the achievement of the group through scaffolding
instructional strategy was found to be significantly higher than the group taught through
conventional method of teaching. This finding is in agreement with the findings of Joda (2019);
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Panhdu (2018); Ibritam, Udofia, and Onweh (2015); Casem (2013); Olatubosun (2013); Akani
(2015); Uduafemhe (2015) and Adamu (2017) who in their different researches asserted that
instructional scaffolding strategy has a better effect on academic achievement.
The findings of this study reveals a significant difference in the mean achievement scores of field
independent and field dependent students taught Genetics using Scaffolding Instructional Strategy and
conventional method in favour of the Scaffolding Instructional Strategy group and on field
independent students. This is in agreement with findings of Samuel and Musa (2019), Musa and
Samuel (2019), Agu and Samuel (2019), Idika (2017) Okoye (2016) Agboghoroma (2015) Owoduni,
Sanni, Nwokolo and Igwe (2016) Ezeugwu, Nji, Anyaugbunam, Enyi & Eneja (2016), Musya (2015),
Bassey, Umoren and Udida (2013), and Okereke (2011) who reported that there is a difference
between the mean achievement of students with analytical (FI) cognitive styles and those with
relational and inferential (FD) cognitive styles in Science and other related subjects. But in contrast
with the findings of Okoye (2016) who in their different researches reported that cognitive styles are
not affected by intelligence and that Field Dependence/Independence focuses on the process of
learning rather than ability.
The reason for better achievement experienced by the treatment groups could be because the students
were captivated, more focused, attentive and interested in what they were doing. This no doubt
offered slow learners opportunity to catch up with the fast learners. Basic Science students’
achievement could greatly improve if they are allowed to take charge of their learning. Interaction
among the students provides a better opportunity to develop cognition. This is in agreement with
Kolb’s experiential learning theory which states that knowledge is created through the transformation
of experience resulting from the combinations of grasping and transforming the experience. It is also
in conformity with field dependence/ field independence theory of Witkin, Moore, Goodenough and
Cox (1977) who opined that learner’s perception or comprehension of information is affected by the
surrounding environment
CONCLUSION
The findings of this study have shown that Scaffolding Instructional Strategy is more effective than
Conventional Method. Also, the findings revealed that students taught Genetics concept using
Scaffolding Instructional Strategy in the Field Independence (FI) group achieved better than Field
Dependence (FD) group.
RECOMMENDATION
Based on the findings of the study it was recommended that:
1. Scaffolding instructional strategy should be used by Biology teachers in teaching Genetics.
REFERENCES
Adamu, J. (2017). Effects of analogy and scaffolding instructional strategies on senior secondary
school physics students’ academic achievement in Adamawa State, Nigeria.
Unpublished M. Tech research thesis. Modibbo Adama University of Technology Yola,
Adamawa State.
Afolabi, F., & Akinbobola, A. O. (2009). Constructivist problem based learning technique and the
academic achievement of physics students with low ability level in Nigerian secondary
schools. Eurasian Journal of Physics and Chemistry Education, 1(1), 45‒51.
Agboghoroma, T. E. (2015). Interaction effects of cognitive style and instructional mode on students’
knowledge of Integrated Science. European Journal of Research and Refection in
Educational Sciences, 3(1), 47-54.
Agu, P. A., & Samuel, I. R. (2019). Influence of cognitive learning styles on achievement of science
and technical college students in Nasarawa State, Nigeria. East African Journal of
Engineering
and
Computer
Sciences,
2(9),
232-238.
DOI:10.36349/EASJECS.2019.v02i09.001
Akani, O. (2015). Impact of instructional scaffolding on students’ achievement in Chemistry in
Secondary School in Ebonyi State, Nigeria. International Journal of Education,
Learning and Development, 3(7), 74-83.

159

Mohammed ….. Int. J. Innovative Soc. & Sci. Educ. Res. 9 (3):153-161, 2021
Atsumbe, B., Owodunni, S., Raymond, E., & Uduafemhe, M. (2018). Students’ achievement in basic
electronics: Effects of scaffolding and collaborative instructional approaches. EURASIA Journal of
Mathematics, Science and Technology Education, 14(8), 2-17
Bassey, S. W., Umoren, G., & Udida , L. A. (2013). Cognitive styles, secondary school students’
attitude and performance in Chemistry in Akwa Ibom State-Nigeria. www.hbcse.
tifr.res.in/bassey.
Bayers, A. (2015). Biology life on earth. Retrieved from http://www (2018, May 9th).
Casem, R. Q. (2013). Scaffolding Instructional Strategy in teaching Mathematics: Its
effects on students’ performance and altitude. Comprehensive Journal of Education
Research, 1(1), 9-19
Calcateria, A., Antonetti, A., & Underwood, J. (2005). Cognitive style, hypermedia navigation and
learning. Journal of Computer and Education, 44, 441-457.
Chen, S. Y., & McCredie, R. D. (2004). Cognitive modelling of students learning in web-based
instructional programmes. International Journal of Human-Computer Interaction, 17 (3),
375 402.
Cholewinski, M. (2009). An introduction to constructivism and authentic activity. Journal
of the school of contemporary international studies Nagoya University of Foreign Studies, 5,
283‒316.
De-Ture, M. (2004). Cognitive style and self-efficacy. The American Journal of Distance education,
18 (1), 21-38.
Dooly, M. (2008). Constructing knowledge together. Telecollaborative language learning. A
guidebook to moderating intercultural collaboration online, 3(1), 21‒45.
Elander, K., & Cronje, J. C. (2016). Paradigms revisited: a quantitative investigation into a model to
integrate objectivism and constructivism in instructional design. Educational Technology
Research and Development, 64(3), 389‒405.
Ertmer, P. A., & Newby, T. J. (2013). Behaviorism, cognitivism, constructivism: comparing critical
features from an instructional design perspective. Performance Improvement Quarterly,
26(2), 43‒71.
Ezeugwu, J. O., Nji, G. C., Anyaegbunam, N. J., Enyi, C., & Eneja, R. U. (2016). Influence of
cognitive ability, gender and school location on students’ achievement in senior secondary
school Financial Accounting. European Journal of Economics, Finance and Administrative
Sciences, 89, 1-21.
Federal Republic of Nigeria, (2014). National Policy on Education. Lagos. NERDC Press.
Guisande, M. A., Paramo, M. F., Tinajero, k., & Almedia, S. A. (2007). Field dependenceindependence (FDI) cognitive style. An analysis of Attention Functioning Psicothema,
19(4), 572-577.
Hall, J. K. (2000) Field dependence-independence and computer-based instruction in Geography.
Doctoral Dissertation, Virginia: Polytechnic Institute and State University.
Ibritam, K. S, Udofia, N. & Onweh, V. Z. (2015). Assessing the potency of scaffolding and
Demonstration instructional methods on student’s achievement in Technical
Colleges in Akwa Ibom State. Advances in Research, 3(1), 92- 101.
Idika, M. I. (2017). Influence of cognitive styles and gender on secondary school students
’achievement in and attitude to Chemistry. Advances in Social Sciences Research Journal.
4(1), 129-139.
Jabor, M. K., Machtmes, K., Kungu, K., Buntat, Y., & Nordin, M. S. (2011). The influence of age and
gender on the students’ achievement in mathematics. International Conference on Social
Science and Humanity IPEDR, 5(2011), (pp. 304‒308). Singapore.
Jackson, S. R. (2006). Using constructivist methods to teach social studies to special education
students. Terminal Masters Project Wayne State University, Detroit, Michigan.
Jia, Q. (2010). A brief study on the implication of constructivism teaching theory on classroom
teaching reform in basic education. International Education Studies, 3(2), 197‒199.
Joda, F. M. (2019), Effects of Instructional Scaffolding Strategy on Senior Secondary Biology
Students’ Academic Achievement and Retention in Taraba State, Nigeria. In: Education
Quarterly Reviews, Vol.2, No.2, 269-275.

160

Mohammed ….. Int. J. Innovative Soc. & Sci. Educ. Res. 9 (3):153-161, 2021
Latta, R.G. (2010). Natural Selection, Variation, Adaptation and Evolution. International Journal of
Plant Science (IJPS) 171 (9), 930–933.
Mader, S. S. & Windelspecht, M. (2016). Human biology. Retrieved from http://www (2018, May
9th).
Mader, S. S. (2011). Essential of biology. Retrieved from http://www (2018, May 9th).
Musa, D. C., & Samuel, I. R. (2019). Influence of cognitive and gender on upper basic III
Mathematics students’ achievement in Keffi, Nasarawa State, Nigeria. International Journal of
Scientific
and
Research
Publications
(IJSRP),
9(8),
566-576.
DOI:10.29322/IJSRP.9.08.2019.p9282.http://dx.doi.org/10.29322/IJSRP.9.08.2019.p9282
National Examinations Council (NECO). (2018). Chief examiners’ report for SSCE June/July 2018.
Ilorin: NECO publication.
Nonye, A. & Nwosu, B. O. (2011). Effects of Instructional Scaffolding on the achievement of
male and female students in Financial Accounting in Secondary Schools in
Abakaliki Urban of Ebonyi State, Nigeria. Current Research Journal of Social
Sciences, 3(2), 66-70.
Nworgu, L. N. (2012). Metacognitive instructional approaches: implication for the implementation of
the senior secondary school biology curriculum. Journal of Educational Studies (JES) 3(1),
114-125.
Okoye, P. O. (2016). Influence of gender and cognitive styles on students’ achievement in Biology.
International Journal of Science and Technology, 5(1), 59-65.
Okwo, F. A., & Otuba, S. (2007). Influence of gender and cognitive style on students’ achievement in
Physics essay test. Journal of Science Techers Association of Nigeria, 41(2), 94-97.
Olatubosun, E. O. (2015). Effects of scaffolding strategy on learners’ academic
achievement in integrated science at the Junior Secondary School level. European
Scientific Journal, 9(19), 149-155.
Owodunni, A. S., Sanni, T. A., Nwokolo-Ojo, J., & Igwe, C. O. (2016). Influence of cognitive styles
on Technical Drawing students’ achievement in senior secondary schools in federal Capital
territory, Abuja. International Journal of Design and Technology Education, 6, 104-115
Pandhu, N. (2018). Effect of instruction with scaffolding on school students’ achievement in science in
relation to cognitive styles and intelligence. Journal of Advanced Research in Psychology &
Psychotherapy, 1(1&2), 53-59
Uduafemhe, M.E. (2015). Comparative effects of scaffolding and collaborative instructional
approaches on secondary school students’ psychomotor achievement in Basic
Electronics in North-central Nigeria. International Organization of Scientific
Research. 5(6), 23-31.
Samuel, I. R., & Musa, D. C. (2019). Influence of cognitive and gender on upper basic III Science
students’ achievement in Keffi, Nasarawa State, Nigeria. The International Journal of
Humanities & Social Studies, 7(8), 20-26. DOI No.: 10.24940/theijhss/2019/v7/i8/HS1908006
Simon, J. E. (2015). Biology the core, 2nd edition. Retrieved from http://www (2018, May 9th).
Stephen, T. S. (2014). The relative effect of cooperative and individualised computer assisted
instructional strategies on secondary school students’ achievement and retention in genetics.
An unpublished Doctor of Philosophy Thesis of Nasarawa State University, Keffi.
Tian, C., Mclean, C.Y., Durand, E.Y., Erikson, N., Tung, J.Y., & Hinds, D.A. (2014). Genes involved
in Brain Development influence crying Habits – a genome wide association study. Retrieved
from http://www.23andme, Inc. (June, 16 2018).
Tinajero, C., & Paramo, M. F. (2010). Field dependence-independence cognitive style and academic
achievement; A review of research and theory. European Journal of Psychology of
Education, 13, 227-251.
Wyss, R. (2002). Field independent and dependent learning styles and L2 acquisition. The weekly

column.

161

