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ABSTRACT

The study investigated the Relationship between Self — Regulated
Learning Strategy and Academic Performance of 100 level NCE
Science Students in Kaduna State College of Education, Gidan Waya,
Nigeria. The study adopted Quasi experimental design of pre —
test/post —test control group. The population of the study consisted of
(1,179) students comprising of six hundred and seventy-three (673)
males and five hundred and six (506) females. A Sample of (120)
students consisting of (60) each for male and female were selected
using the Purposive and Stratified Sampling techniques. The
experimental and control groups each has 60 students (30 males and
30 females). The Experimental Group were taught topics drawn from
NCE | contents of Basic General Mathematics using Self — Regulated
Learning Strategy while the Control Group were taught the same
contents using the Lecture method within a treatment period of six
weeks. Self - Regulated Learning Strategy Questionnaire (SRLQ) with
a reliability co-efficient of 0.94, and the Basic General Mathematics
Performance Test (BGMPT) with reliability coefficient of 0.61 were
used as data collection instruments. The data collected were analyzed
using Descriptive Statistics, Pearson Product Moment Correlation
Coefficient, and the t- test at a significant level of p < 0.05. The finding
revealed a slight relationship (r=0.486) between SRLS and Academic
Performance of Science students in Mathematics. The study
concluded that teachers of Mathematics can help their students to self
— regulate in their learning, thereby improving their Academic
Performance in Mathematics generally. Recommendations were
made base on the findings of the study.
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in their ability to do

Teaching and learning of Mathematics
involves a cognitive interaction between the
teacher and learner. (Schoenfeld, 2009) states
that this interaction provides learners with a sense
of the discipline, scope, power, uses, and history
of Mathematics. It gives them a sense of what
Mathematics is and how it is done, at a level
appropriate  for them to experience and
understand. As a result of their instructional
experience, students learn to value Mathematics

Mathematics.

Academic performance of science
students at the NCE level is fundamental to the
human resource development and provision of
qualified Science teachers at the primary and
junior secondary schools’ level of our educational
system. Hence Mathematics educators must
adopt proven instructional strategies in their
impartation of Mathematical knowledge (Miciano,
2005).
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Cognitive Strategies

Cognitive Strategy Instruction is based
on the assumptions that there are identifiable
cognitive strategies, previously believed to be
utilized by only the best and the brightest students
which can be taught to most students. The use of
these strategies has been associated with
successful learning (Borkowski, Carr, & Pressley,
1997). According to (Read, 2005), Cognitive
Strategy Instruction is effective for a variety of
learners, but particularly students with learning
disabilities. However, research has shown that
normal students who are actively involved in the
education process, have better retention,
motivation, and overall attitude towards learning.
BEESS (2010) gave the following as examples of
Cognitive Strategies; SQR (Survey, Question,
Read), Frayer Model (Concept Mapping),
Mnemonic Device, Graphic Organizers, Self -
Regulated Learning (SRL), Cooperative Learning,
Thinking Aloud, Problem Solving, and Modeling.

Self - Regulated Learning Strategy (SRL) or
Monitoring and Control

Self -Regulated Learning or Monitoring
and Control is one of the broad arenas of
Cognitive Strategy in Metacognition (Schoenfeld,
2009). It deals with resource allocation during
cognitive activity, and or problem solving.
Zimmerman (2001) defines Self — Regulatory
Learning as “Learning that occurs largely from the
influence of students’ self-generated thoughts,
feelings, strategies, and behaviours, which are
systematically oriented towards the attainment of
goals”.

Self — Regulated Learning (SRL) is
recognized as an important predictor of student
academic motivation and achievement. This
process requires students to independently plan,
monitor, and assess their learning. (Anyichie and
Onyedike, 2012) conducted research to determine
the effect of Self — Instructional learning strategy
on secondary school students’ academic
achievement in solving mathematical word
problems in Nigeria. The study utilized the non -
randomized control group pre — test post — test
experimental design, while the sample consisted

of 131 students randomly selected from four
schools.

Students of the experimental group
were instructed in four units of Mathematics
syllabus using Self — Instructional method and on
the other hand, the control group was taught the
same topics in Mathematics syllabus using the
conventional teaching method. Mathematics
Achievement test instrument was used to collect
data which was analyzed using the two — way
ANCOVA at p < 0.05 level of significance. Major
findings of the study indicated there was
significant main effect of the treatment (SRL) on
the students’ Mathematical word problem
achievement, and it also concluded that there is a
significant interactional effect between gender and
learning strategy of students trained in Self —
Instructional strategy as male subjects achieved
higher than females.

Models/Phases of SRL

From the available literature consulted,
four major models of SRL were identified namely
Zimmerman (2009), Pintrich (2004), Winne &
Hadwin (1998), and Boekaerts (1996) models.
These models describe SRL as a continuum of
three to four learning phases that lead to students’
SRL by building on the previous phase. It is
assumed that these phases can occur multiple
times during a single learning situation or across
several learning episodes, but they do not
necessarily unfold in order. The Zimmerman SRL
model was chosen specifically for this research
and subjects were trained in the use and
application of the model.

Zimmerman Model of SRL.
This model consists of the following:

Forethought/Pre-action:

This phase precedes the actual
performance, sets the stage for action, maps out
tasks to minimize the unknown, and helps to
develop a positive mindset. Realistic expectations
can make the task more appealing. Goals must be
set as specific outcomes, arranged in order from
short to long term. Here, learners consider the
following questions; when will | start? Where will |
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do the work? How will | get there? And What
conditions will help or hinder my learning activities
are part of this phase.

Performance control:

This phase involves processes during
learning and the active attempt to utilize specific
strategies to help a student/learner become more
successful. The following questions becomes
relevant at this phase;

1. Are the learners accomplishing what they
hoped to do?

2. Are they being distracted?

3. Is the task taking more time than they
thought?

4. Under what conditions do they accomplish
the most?

5. What questions can they ask themselves
while they are working?

6. How can they encouraged themselves to
keep working?

Self - reflection:

This level involves reflection after the
performance, a self — evaluation of outcomes
compared to the goals set. The following
questions should be addressed;

1. Did the learners accomplish what they
planned to do?

2. Where they distracted and how did they
get back to work?

3. Did they plan enough time or did they
need more time than they thought?

4. Under what conditions do they
accomplish the most work?

STATEMENT OF PROBLEM

The Performance of Integrated Science
students in Mathematics was assessed based on
the grades obtained by the students and it was
discovered that a high percentage of these
Integrated Science students end up with average
and lower grades of C, D, E, and F. The interest
of the researchers was kindled by (Bergstresser,
2005) in her work “Metacognition and its Effect on
Learning High School Calculus” in which twenty-
seven students (12 males and 15 females) were
involved and it was the first time any of the
students had taken a Calculus course. A pre and
post — tests were administered to the subjects and
the result obtained showed a highly significant
performance in High School Calculus (See table
1). Thus, the researchers felt moved to investigate
further the effect of Self — Regulated Learning
Strategy (SRL) on the Mathematics Academic
Performance of NCE | Science students.

Pre - Test Post - Test result of 27 students in High School Calculus.
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Figure 1: Bar chart showing pre — test post — test result of 27 students in High School Calculus.
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Objectives of the Study

The main objective of this research was
to investigate the effect of Self — Regulated
Learning Strategy on Academic Performance in
Basic General Mathematics among NCE | Science
students of Kaduna state College of Education.
Specifically, the study sought to:

1  Examine the relationship between Self —
Regulated Learning (SRL) Strategy and
the Academic Performance in Basic
General Mathematics of NCE | Science
students.

2  Determine if SRL Strategy results in any
differences in the mean score of male and

female NCE | Science Students’
Academic Performance in Basic General
Mathematics.

Research Questions

The following research questions were
formulated to help the researcher in achieving the
objectives stated above.

1  To what extent does SRL Strategy relate
to Mathematics Academic Performance of
NCE | Science students in Basic General
Mathematics?

2 Does SRL Strategy influence gender
Academic Performance in Basic General
Mathematics among NCE | Science
Students?

Null Hypotheses
The following null hypotheses were

formulated for the purpose of this research and

tested at p < 0.05 level of significance

Ho1 : There is no significant relationship between
SRL and Academic Performance of NCE |
Science students taught using SRL Strategy
and those taught using the Lecture method.

Ho2: There is no significant gender difference in
the mean score of Academic Performance of
NCE | Science students taught Basic General
Mathematics using SRL Strategy and those
taught using the Lecture method.

Scope of the Study
The research was delimited to NCE |
Science students of Kaduna State College of

Education, Gidan Waya, the Basic General
Mathematics contents and the data collection
instruments and the procedure for data analysis.

Significance of the Study

This research identified SRL as one way
to improve teaching and learning of Mathematics
for better Academic Performance in Mathematics
among Science students in particular and the
study of Mathematics generally. This study was
conducted in Kaduna State College of Education,
Gidan Waya and the findings will provide
Mathematics instructors the evidence on what the
implication of SRL Strategy on learning
Mathematics. The findings as well will provide
beneficial and convincing information to Colleges
of Education and Institutions of higher learning to
include SRL Strategy in the preparation of course
and study material in Mathematics. Other benefits
from the research include the followings:

Mathematics Teachers:

SRL learning strategy will lead to
developing effective Mathematics teachers who
will be responsive to the diverse academic needs
of learners. SRL will improve their quality of
instructions, which in turn will result in better
academic performance in learners.

Students/Learners:

The findings of this study will expose
learners and students to become active users of
SRL Strategy, and will equip them to plan (Fore —
thought), control (Performance), and reflect (Self
- reflective) in their own learning process
(Zimmerman, 2010) which transform them into
better Academic Performers in Mathematics.

Curriculum Planners:

Self — Regulated Learning strategy can
be used by Curriculum planners for capacity
building in Mathematics curriculum to enhance
reform in schools and institution of higher learning.

Professional Bodies/Organizations:

This research will provide helpful
information to associations, research institutes
and organizations such as MAN, STAN, NERDC,
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NTI, to include SRL strategy in Mathematics
teaching innovation. Theoretically, the findings of
this study will have a strong implication for
Mathematics instruction in order to promote Self —
Regulation among learners. It is desired that this
work will add to existing literature and shall serve
as a landmark for further research on the effect of
SRL Strategy on Mathematics Self — Concept and
Academic Performance of students.

Educational Publishers:

Teachers  guide in  teaching
Mathematics especially at the Secondary schools
and Colleges of Education can be improved by
publishers to include the findings of this research
in order to enhance new innovation. Also,
textbooks on Mathematics can be improved based
on SRL strategy.

Researchers:

Researchers may find the new
information in this dissertation which can be added
to existing literatures to encourage further
research on the Self — Regulated Learning
Strategy in the teaching/learning process.

METHODOLOGY

The researchers adopted Correlational
research design to find out if there is any
relationship between SRL capacity and Academic
performance of NCE | Science students in Basic
General Mathematics. The population of the study
is 1,179 students from 22 Science combinations in
the 2018/2019 academic session made up of 673
males and 506 females. A sample of 60 males and
60 females were randomly selected for the study
using the Purposive and Stratified sampling
technique (Gupta, 2013 & Tuckman, 1975). Two
instruments were used for data collection and
these are the Self - Regulated Learner
Questionnaire (SRLQ) developed by Callan
(2014) which was adopted and is on a 5 — point
Likert scale. It has a reliability Coefficient a = 0.94.

The questionnaire requires that subject rate SRL
Strategy used in an academic setting and
assessed how they often apply or implement
certain SRL Strategies when they study Basic
General Mathematics for tests, examinations,
homework, or assignments and how they also
apply SRL techniques during written tests,
assessment, or examinations. The reliability
Coefficient of SRLQ is a = 0.94 (Callan, 2014).

The second instrument is the Basic
General  Mathematics  Performance  Test
(BGMPT) which was sourced and compiled by the
researchers  from  standardized  semester
examinations test items and it measured learners’
level of Academic Performance in Basic General
Mathematics. It consists of objective test items
(Multiple choice, True/False, and Fill in the blank
spaces) which is in line with the National
Commission for Colleges of Education (NCCE,
2012) Minimum standard.

The BGMPT covered some topics
extracted from the syllabus for the Basic General
Mathematics course and was validated by experts
in the Department of Science Education, Ahmadu
Bello University, Zaria and its reliability index was
calculated using the split — half reliability test
which gave a Cronbach alpha value of a = 0.61.
Data analysis was done using the Pearson
product moment Correlation coefficient to test for
degree of relationship between SRL and BGMPT
of subjects while the t — test was used to test for
mean difference in the BGMPT result for male and
females.

RESULTS
The results of the analysis were
presented in Table 2

Research Question One:

To what extent does SRL Strategy relate to
Mathematics Academic Performance of 100 level
Science students in Basic General Mathematics?
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Table 2: Descriptive Statistics Summary for Pre — test Post — test of SRL Capacity and BGMPT

Group Pre-test Post-test

N Mean  Std. Deviation S.E N Mean Std. Deviation S.E
SRL 60 112.23 10.97 2.00 60 123.71 16.19 1.48
BGMPT 60 58.70 8.17 1.49 60 65.24 12.82 117

Source: Statistical Package for Social Science (SPSS 26)

Table 2 clearly shows an improvement
of SRL capacity in the subjects with a mean
difference of 11.48 in favour of post-test while a
difference can also be observed in their academic
performance in BGMPT where the mean
difference is 6.54 in favour of post-test. Thus, SRL
may relate to Academic Performance, however,
the null hypothesis will be tested by applying the
Pearson Product Moment Correlation Coefficient

to determine the degree of relationship between
SRL and Academic performance of science
students.

Null hypothesis One:

There is no significant relationship between SRL
and Academic Performance of 100 level Science
students taught using SRL Strategy and those
taught using the Lecture method.

Table 3: Pearson Product Moment Correlation Coefficient of Post — Test SRL capacity and BGMPT Score

Source N Mean Std. D. r
SRL 60 123.71 16.19

0.486
BGMPT 60 65.24 12.82

Source: Statistical Package for Social Science (SPSS version 26)

Table 3 presented the results of the
Pearson Product Moment Correlation analysis
and the coefficient of correlation r = 0.486 was
obtained. The result shows a positive but not
strong correlation between SRL capacity in the
subject and their corresponding score in Basic
General Mathematics. Thus, it can be concluded
that there is a slight positive but weak correlation
between the SRL capacity of science students and
their academic performance in Basic General

Mathematics course. This result is in complete
agreement with Olaoye (2012), Anyichie and
Onyedike (2012), Bozpolat (2016), and
Zimmerman (1990).

Research Question Two:

Does SRL Strategy influence gender Academic
Performance in Basic General Mathematics
among 100 level Science Students?

Table 4: Descriptive Statistics summary of Post — Test SRL and BGMPT showing Gender Performance in

the Experimental Group.

SRL Capacity

BGMPT

Source N Mean Std.D. S.E M.Diff.

Male 30 12350 1738 2.24
Female 30 12392 1506 1.94

Mean Std. D. S.E  M.Diff.
64.30 14.38 1.86
66.18 11.12 1.44

Source: Statistical Package for Social Science (SPSS 26)

Table 4 shows the summary of Post —
Test SRL and BGMPT showing gender
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performance in the Experimental Group. From
Table 3, there is virtually no difference in the SRL
capacity for both males and females as mean
difference is 0.42 while the BGMPT mean for
males is 64.30(14.38) which is less the mean of
the females 66.18(11.12) with a mean difference
of 1.88. This indicates that SRL Strategy
influences better Academic Performance in
female than in male students of NCE | Science
students. However, this influence may not be of

significant effect until a t —test analysis is done on
hypothesis two.

Hypothesis Two:

There is no significant gender difference in the
mean score of Academic Performance of NCE |
Science students taught Basic General
Mathematics using SRL Strategy and those taught
using the Lecture method.

Table 5: Summary of { — test on BGMPT Average Score of Male and Female Students

Source (EG) N Mean  Std. Dev

t-value p-value Decision

Male 30  64.30 14.38

Female 30  66.18 11.12

-1.107 273

Retain Ho2

Significance level at 0.05 Source: Statistical Package for Social Science (SPSS 26)

Table 5 presented the Summary of t -
test on BGMPT average score of male and female
students taught using SRL. From Table 4 reveals
that p — value is 0.273 and is greater than alpha —
value = 0.05. Thus, hypothesis two is retained
which means that there is no significant difference
in gender mean score of NCE | Science students
in BGMPT.

CONCLUSION

This research concluded that Students
taught BGM through SRL strategy attain a higher
and better level of Academic Performance than
those taught through the Lecture method and they
also exhibited certain Cognitive skill associated
with SRL such as Problem-Solving capacity.
Again, Male and female students in the treatment
group fared slightly different in their Mathematics
Performance with virtually equal SRL capacity.
However, female students have an edge over their
male counterparts in the BGMPT score.

RECOMMENDATIONS

The following recommendations are
made from the findings and conclusion of the
study. Teachers of Mathematics could use SRL
training guide/manual to enhance and improve
their instructional skills which encourage students’
participation and engagement in becoming Self —

Regulated in their learning of Mathematics. Also,
Findings can be used to develop/design
course/workshop manuals and or books for the
purpose of teaching SRL skills to students for
higher performance in Mathematics.
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