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PREFACE

The electronic book (e-book) acknowledges that traditional methods in VVocational,
Science, Technology and Mathematics Education: Classroom Practices may not be
sufficient to equip students with the necessary skills for a rapidly evolving
technological landscape.

Therefore, it advocates for the adoption of Innovative teaching approaches that
promote a more dynamic and effective learning experience.

Prof. Josephine N. Okoli

Faculty of Education,

Science Education Department,

Nnamdi Azikiwe University Awka, Anambra State, Nigeria.
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FOREWORD

This book entitled “Innovative Strategies for Teaching Vocational, Science, Technology and
Mathematics Education: Classroom Practices”, is a book of readings on various innovative
classroom pedagogies. It is a welcome literature for Education System and a very important
resource book for teachers who are functioning in the disciplines of Vocational Education, Science,
Mathematics and Technology education and training. It is a compendium of most of the active
learning strategies aimed at producing graduates who have been prepared for adaptation to the
conditions of the 21% century world of fluidity. The 21% century world accommodates soft skills
which the individual can edit from time to time as the conditions of socio-cultural, economic and
technological environments change constantly and uncontrollably. A century in which cross-
border job openings are important means of employment, a century where attitude is more
important than subject-based excellence, a century where collaboration, innovation and creativity
are irreducible demands by employers of labour, a century where adaptive skills are critical for
entrepreneurship, creation of jobs and wealth.

All categories of teachers at all levels of education would find this resource book interesting and
professionally helpful for their teaching practice. Because conditions of the modern world are in
perpetual flux, teachers have to re-skill in order to produce adaptive graduates and the era of lecture
method is literally over. It is these modern innovative instructional strategies that would enable
teachers to produce such graduates who would survive and then succeed in the 21 century global
economy.

This book would also be very useful to researchers and innovators in the envisioned pedagogic
paradigm shift of this era. | therefore, proudly recommend this book, a compendium on innovative
pedagogies to all classes of teachers and researchers on pedagogies and curriculum reforms in the
modern era.

Prof. Zephrinus C. Njoku

Faculty of Education,

Science Education Department,
University of Nigeria, Nsukka, Nigeria.
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CHAPTER 3

EFFECT OF FRAMING INSTRUCTIONAL STRATEGY ON STUDENTS’
MOTIVATION AND ACADEMIC ACHIEVEMENT IN MATHEMATICS
IN ORON LOCAL GOVERNMENT AREA OF AKWA IBOM STATE,
NIGERIA

Ekpenyong Effiong 1bok
Idaka Etta Idaka
Iwuala Patricia Ebere Chilebe

Abstract

This study adopted pretest —post-test control quasi experimental design to examine the effect of
framing instructional method on SS2 students’ motivation and academic achievement in
Mathematics in Oron Local Government Area of Akwa Ibom State, Nigeria. Two research
questions was posed which was converted into two null hypotheses. Simple random sampling
technique was used to select a sample of 121 students for the study. The instruments used for
data collection were Mathematics Motivation Scale (MMS) and Mathematics Achievement Test
(MAT).. These were developed by the researcher and validated by experts and was used for data
collection. The reliability coefficient obtained for MAT  using Kuder-Richardson formula 20
(KR-20) was .87 while that of MMA was established using Chrobach Alpha gives reliability
index of .89. The research questions were answer using mean and the hypotheses were tested
using One Way Analysis of Covariance were used to test the two hypotheses at .05 level of
significance. The findings of the study revealed that there is a significant difference between the
mean Mathematics motivation and achievement score of SS2 students who were taught
using framing instructional strategy and those taught with lecture method. It therefore
concluded that the motivation and achievement students in Mathematics depend on effective
use of framing instructional strategy in teaching. It was therefore recommended amongst
other that framing instructional method should be adopted in teaching students in secondary
schools inorder to enhance their motivation and academic achievement in Mathematics.

Keywords: Framing instructional strategy, Students motivation, Academic achievement

Introduction

Mathematics is a crucial discipline that influences various aspects of life, education, and career
opportunities. Its importance extends beyond academic contexts, impacting critical thinking,
technological advancement, and informed decision-making in both personal and societal realms.
Mathematics is a systematic field of study that deals with numbers, quantities, shapes, structures,
and patterns. It encompasses various branches, including arithmetic, algebra, geometry, calculus,
and statistics, among others. It is not only a tool for solving problems but also a language that
describes relationships and changes in the physical and abstract worlds (Ibok, Unoh & Asuquo,
2024). It provides the tools for modeling scientific phenomena and analyzing data. In the age of
technology, mathematics is fundamental in computer science, data analysis, artificial intelligence,
and cryptography. It underpins algorithms and computational methods that drive innovation (Smith
& Johnson, 2018). Despite the high position offered to Mathematics in Nigerian education
system, it is disheartening that approaches and strategies for teaching and learning of this subject
at secondary are not probably being put to use effectively to promote learners’ activity and provide
learners’ guided practice enabling them to retain concepts taught and solve problems. The lecture
methods have been a longstanding approach in mathematics education, several challenges hinder
their effectiveness in promoting deep learning, motivation and retention. The traditional lectures
often result in passive learning, where students are merely recipients of information rather than

2025 Electronic Book(e-book) of Association of Science Educators Anambra (ASEA) 13



active participants. This passivity can lead to lower engagement, motivation and retention rates
which resulted to poor achievement in schools (Patel, & Roberts, 2021).

The persistent poor performance and motivation of students inlearning Mathematics is a
major source of concern for educators and parents. In Nigeria The National Examination
Council (NECO) reported that only about 35% of students passed mathematics in the Senior
Secondary School Certificate Examination (SSCE) in recent years (NECO, 2022).This  poor
Mathematics achievement and motivation in learning Mathematics concepts may seriously
jeopardize the aim and objectives of the government on the education for secondary students
provided for the interest of the nation’s economic and technological development. This might been
the reason for shortages of  manpower in Mathematics, science- and technology-related
disciplines since the knowledge of Mathematics is at the heart of all these (Ogar, Ibok &
Williams, 2024).

The need for improved achievement in Mathematics and motivation in learning has driven
teachers and researchers to seek appropriate teaching strategies. Framing instructional teaching
strategy is ones the approach that will allow students to control their learning process as
well as developthe required interest, motivation and improve their achievement in Mathematics
(Ekpenyong, Ogar, Obogo, & Unoh, 2024). Framing instructional strategy refers to the
structured approach educators or teachers use to present and organize learning experiences,
guiding students in how to interpret and engage with mathematical content. This strategy
encompasses various techniques, including setting clear learning goals, providing context for
mathematical concepts, and utilizing specific pedagogical methods to enhance student
understanding (Garcia & Chen, 2020). By framing instruction effectively, educators can create a
supportive learning environment that fosters deeper engagement, motivation and comprehension
of mathematical principles. A well-framed instruction can enhance students' understanding of
mathematical concepts, leading to improved performance and motivation to learn(Lee, Thomas,
& Chen, 2021).

Mathematics achievement refers to students' performance and proficiency in mathematical
concepts and skills. Studies have shown that various instructional strategies can positively impact
student outcomes. Smith and Johnson (2018) investigated the effects of problem-based learning
(PBL) on high school students’ mathematics achievement and found that students engaged in
framing instructional strategy scored significantly higher on standardized tests compared to those
in traditional instruction settings, suggesting that framing instructional strategy fosters deeper
understanding and retention of mathematical concepts. Lee, Thomas, and Chen, (2020) found that
students who participated in structured collaborative activities framing instructional strategy
showed improved problem-solving skills and higher overall achievement in mathematics
compared to those who learned individually. Garcia, and Chen (2021) examined the effects of
differentiated instruction on student achievement in mathematics. The findings indicated that
students receiving differentiated instruction in framing instructional strategy demonstrated higher
levels of engagement and improved test scores compared to their peers in non-differentiated
classrooms. Patel and Roberts, (2022) assessed the effectiveness of integrating technology into
mathematics instruction. Results showed that the use of framing instructional strategy led to
significant improvements in student achievement, highlighting the importance of technology in
modern mathematics education. Thompson, (2023) research focused on the impact of growth
mindset interventions on mathematics achievement. The study found that students who
participated in mindset training using framing instructional strategy showed increased resilience
and improved performance in mathematics assessments, indicating that fostering a growth mindset
can positively affect achievement. These empirical studies underscore the significance of framing
effective instructional strategies to enhance mathematics achievement among secondary school
students.
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Motivation plays a critical role in students' willingness to engage with mathematics. Intrinsic
motivation, which stems from a genuine interest in the subject, and extrinsic motivation, driven by
external rewards, both influence how students approach learning. Research highlights that
instructional strategies that promote a positive learning environment and encourage student
autonomy can enhance motivation levels. Freeman, Eddy, McDonough, Smith, Okoroafor,
Wenderoth & Dirks (2017) conducted a meta-analysis examined the effectiveness of active
learning strategies on student motivation in STEM fields, including mathematics. The results
indicated that active learning or framing instructional strategy significantly increased student
motivation and engagement compared to traditional lecture-based approaches. Johnson and
Johnson (2019) study explored the effects of cooperative learning on student motivation in
mathematics. The findings showed that students who participated in cooperative learning
environments using framing instructional strategy reported higher levels of motivation and
satisfaction with their learning experiences. Tomlinson and Imbeau (2017) investigated the impact
of differentiated instruction on student motivation in mathematics. The study found that framing
instructional strategy was tailored to meet individual student needs, motivation levels increased
significantly, leading to better engagement and achievement. Paunesku, Walton, Romero, Smith,
& Dweck (2019) conducted a study to assessed the effects of growth mindset interventions on
student motivation in mathematics. Results indicated that students who received mindset training
through framing instructional strategy exhibited higher motivation levels and a greater willingness
to tackle challenging mathematical problems. Hwang, and Chang (2020) research explored the
impact of technology-enhanced learning environments on student motivation in mathematics.
Findings revealed that the use of digital tools and interactive platforms with framing instructional
strategy significantly boosted student motivation and engagement compared to traditional
methods. These empirical studies highlight the importance of framing instructional strategies that
effectively enhance mathematics motivation among secondary school students. Motivation is a
critical factor influencing students' performance in mathematics. Motivated of students are more
likely to engage in learning activities, persist in the face of challenges, and achieve higher academic
outcomes.

The global and Nigerian contexts reveal a pressing need to address the challenges of mathematics
achievement and motivation among secondary school students. By framing effective instructional
strategies that engage students and foster a positive attitude towards mathematics, educators can
significantly enhance learning outcomes. Framing effective instructional strategies is essential for
enhancing mathematics achievement and motivation among secondary school students. Ongoing
research continues to shed light on the best practices that educators can implement to foster a
positive learning environment, ultimately leading to improved outcomes in mathematics education.
Framing Instructional strategies encompass the methods and techniques educators use to facilitate
learning. It can help demystify mathematical concepts, making them more accessible and engaging
for students. Well-framed instructional strategies can lead to improved mathematical
understanding and higher achievement levels.

Statement of the Problem

Mathematics education plays a pivotal role in shaping students' academic trajectories and future
career opportunities. However, globally, there is a persistent challenge in improving mathematics
achievement and motivation among secondary school students. This issue is particularly
pronounced in Nigeria, where educational disparities and socio-economic factors further
complicate the learning environment. The effective teaching of mathematics in secondary schools
is essential for fostering student achievement and motivation. However, many students report a
lack of interest and motivation in mathematics, which can be attributed to traditional teaching
methods that fail to connect with students' interests and real-world applications. Many educators
lack adequate training in contemporary instructional strategies tailored for mathematics.
Insufficient professional development leads to ineffective teaching methods, ultimately impacting
student achievement and motivation. Even when effective strategies are identified, their
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implementation often varies significantly among teachers. Inconsistent application of collaborative
learning techniques resulted in varied student outcomes, indicating a need for more structured
frameworks. Traditional instructional methods often fail to engage students effectively. Many
secondary school students experience disengagement in mathematics classes, which directly
correlates with lower motivation and achievement levels. The traditional lecture method do
not allow the students to be fully engage with learning process, limiting their achievement
potential.

Purpose of the Study

The main purpose of the study was to examine the effect of framing instructional strategy on
SS 2 students” motivation and academic achievement in Mathematics in Oron Local
Government Area of Akwa Ibom State, Nigeria. Specifically, the study seek to examine:

1. Whether the exists differences in mean mathematics motivation score of students
who were taught using the framing instructional strategy and those taught using lecture
method

2. Whether the exists differences in mean mathematics achievement score of students
who were taught using the framing instructional strategy and those taught using lecture
method

Research Questions

The following questions were posed to guide the study;

1. What difference exists in the mean mathematics motivation score of students who were
taught using the framing instructional strategy and those taught using lecture method?

2. What difference exists in the mean mathematics achievement score of students who were
taught using the framing instructional strategy and those taught using lecture method?

Hypotheses

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

1. There is no significant difference between the mean Mathematics motivation scores of
students who were taught using framing instructional strategy and those taught with
lecture method

2. There is no significant difference between the mean Mathematics achievement scores of
students who were taught using framing instructional strategy and those taught with
lecture method

Methodology

Research Design

The research design adopted was pretest — posttest control group quasi-experimental design. Two
intact classes were assigned to the Control group (C) and the Experimental group (E) each.

Sample and Sampling Procedure

The population for the study consisted of all the 879 (478 females and 401 males) SS2 students
in 4 approved public secondary schools in Oron Local Government Area of Akwa Ibom
State, Nigeria. The researchers using all the four (4) schools in the study areas. From each of
the four schools, the researchers adopted the hat and draw method of sampling where  all
the classes orarm of SS2 ineach schools were written on a piece of paper, squeezed and
shuffled in a hat. The researcher closed his eyes and picked any one school in each school from
the hat without replacement. SS2A was picked for the first schools out five arms of classes,
SS2 B was picked for the second school out three armsof classes, SS2 C was picked
for third school out three arms of classes, and SS2 B was picked for the third schools out
four arms of SS2. Two schools were used for the experimental group while the other two
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groups was used for the control group. All the students in intact classes of the four selected
schools were used for the study which gives a total sample of 121 students representing
13.8% of the entire population (62 was used for experimental group while 59 used for
control group).

Instrumentation

The instruments used for data collection was Mathematics Motivation Scale(MMS) used as Pre-
Test (PREMMS), Post-test ( POSTMMS) and Mathematics achievement Test (MAT), used as
Pre-Test (PREMAT). Post-test (POSTMAT) were developed and  used to determine
achievement and motivation respectively after treatment.

Mathematics Motivation Scale(MMS) consisted of 15 items developed by the researcher
to know the level of motivation of students in learning Mathematics concepts before and
after treatment. The MMS was developed based on four points Likert scale and their
corresponding score are shown below strongly agreed (4-pionts), agreed (3-poibts), disagreed
—(2points) and strongly disagreed (1-piont) while the MAT was drawn based on the table
of specification which covers  six(6) specific domains including  remembering,
understanding, Knowledge, comprehension, Applying, analyzing, evaluation and creating.
The Mathematics Achievement Test (MAT) was developed by the researcher based on SS2
Mathematics school syllabus for 2023/2024 academic session. The purpose of the Mathematics
Achievement Test is to find out the extent to which the students grasp the fundamental concepts
in sequence and bearing . A 40 multiple-choice questions with each item had five options A, B,
C,D, E with only one correct answer was used. Each students were asked to give the correct
answer to the questions with the help of research assistants and the students were expected to
answer all the questions . Each correct answers scored 1 mark given a total of 40 marks while
each wrong answer scored 0-mark.

Mathematics Motivation scale (MMS) and Mathematics Achievement Test (MAT) were subjected
to face and content validity. In order to ensure the reliability of the instrument (MMS) and (MAT),
a pilot study was done using 30 SS2 students who were not part of the population for study. The
reliability coefficient obtained for MAT using Kuder-Richardson formula 20 (KR-20) was 0.87
while that of MMA was established using Chrobach Alpha which gives reliability index of
0.89.

Administration of the Instrument

The research assistants who were the Mathematics teachers in the sampled schools were trained
by the researcher on how the teaching was to be carried out. Both pretest PREMAT and pre test
PREMMS. Were administered to subjects in both groups (experiment group and control group)
to determine their academic achievement and motivation in Mathematics. The control group was
taught Mathematics tasks for four weeks using only the conventional method and the
experimental group was taught Mathematics tasks for four weeks with framing instructional
strategy. At the end of the four weeks, the POSTMAT and POSTMMA were administered to
all the same subjects. The researcher with the help of research assistants administered research
instruments ( PREMAT, POSTMAT, PREMMA and POSTMMA) to the subjects. The total
scores were computed and used for data analysis. The research question was answer using
descriptive statistics while research hypotheses were tested using analysis using Analysis
of Covariance(ANCOVA) at .0 level of significance.

Results

Research Question 1: What difference exists in the mean mathematics motivation  score of
students who were taught using the framing instructional strategy and those taught using
lecture method?
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Table 1: : Mean of pre-test and post-test of Mathematics motivation scores of students
who were taught using the framing method and those taught using lecture method
(N=121)

Teaching method N Pre-test Post-test Mean
mean score mean score gain score

Framing strategy 62 24.4677 52.3226 27.8549

Lecture method 59 23.1356 31.7119 8.5763

The results presented in Table 1 revealed that the mean gain score of mathematics motivation
for SS2 students who are taught Mathematics tasks using framing instructional method
(27.8549 ) was higher than the mean gain score of those who are taught with lecture method
(8.5763). This implies that SS 2 students who were taught mathematics tasks using the framing
instructional method were highly motivated than those taught using lecture teaching
method.

Research Question 2: What difference exists in the mean mathematics achievement score of
students who were taught using the framing instructional strategy and those taught using
lecture method?

Table 2: Mean of pre-test and post-test of Mathematics achievement scores of students
who were taught using the framing method and those taught using lecture method
(N=121)

Teaching Methods N Pre-test Post-test Mean
mean score mean score gain score

Framing strategy 62 17.3871 30.5484 13.1613

Lecture method 59  17.2881 25.0169 7.7288

In Table 2, it revealed that the mean gain score of Mathematics achievement for SS2 students
who are taught Mathematics tasks using framing instructional method (13.1613) is higher
than the mean gain score of those who are taught with lecture method (7.7288). This implies
that SS2 students who were taught mathematics tasks using the framing instructional method
performed better than those taught using lecture teaching method.

HO1: There is no significant difference between the mean Mathematics motivation scores of
students who were taught using framing instructional strategy and those taught with lecture
method.

Table 3: One-way Analysis of Covariance (ANCOVA) on the mean Mathematics
motivation scores of SS2 students who were taught using the framing instructional
strategy and those taught with lecture method (N=121)

Source Type 111 Sum of Df Mean Square F Sig.  Partial Eta
Squares Squared

Corrected Model  12936.0662 2 6468.033 430.732 .000 .880

Intercept 703.139 1 703.139 46.825 .000 .284

Pre-test 93.716 1 93.716 6.241 014 .050

Gender 10711.610 1 10711.610 713.328 .000 .858

Error 1771.934 118 15.016

Total 230933.000 121

Corrected Total 14708.000 120

a. R Squared =.880 (Adjusted R Squared = .877)
The information in Table 3 shows that there is a significant difference between the mean Mathematics
motivation scores of SS 2 students who were taught using framing instructional strategy and those
taught using lecture method (F=713.328, p=.000). Therefore, the null hypothesis was rejected and the
alternative hypothesis was accepted. The result also shows the partial Eta squared estimate which is a
measure of effect size as .858. This implies that treatment accounted for 85.8 percent of high variance
observed in the post-test scores of the framing instructional strategy influence SS 2 student academic
motivation in mathematics. The R value of .938 which shows that there is a positive high relationship
between the variables of the study which resulted to R squared value of .880 and adjusted R square
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of .877. This implied that about 87.7 percent shows the high variation in the dependent variable (students’
academic motivation) which can be accounted for by pre-test.

HO2: There is no significant difference between the mean Mathematics achievement scores of
students who were taught using framing instructional strategy and those taught with lecture
method.

Table 4: One-way Analysis of Covariance (ANCOVA) on the mean Mathematics
achievement scores of SS2 students who were taught using the framing instructional
strategy and those taught with lecture method(N=121)

Source Type Il Sum Df  Mean F Sig.  Partial Eta
of Squares Square Squared

Corrected Model 951.1482 2 475574 152.422 .000 .721

Intercept 440.291 1 440.291 141.113 .000 .545

Pre-test 26.163 1 26.163  8.385 005 .066

Treatment 913.635 1 913.635 292.820 .000 .713

Error 368.174 118 3.120

Total 95178.000 121

Corrected Total 1319.322 120

a. R Squared = .721 (Adjusted R Squared = .716)

Table 4 points that there is a significant difference between the mean Mathematics achievement
scores of SS 2 students who were taught using framing instructional strategy and those taught using
lecture method (F=292.820, p=.000). Therefore, the null hypothesis was rejected and the alternative
hypothesis was accepted. The result also shows the partial Eta squared estimate which is a measure of effect
size as .713. This implies that treatment accounted for 71.3 percent of high variance observed in the post-
test scores of the framing instructional strategy influence SS 2 student academic achievement in
mathematics. The R value of .849 which shows that there is a positive high relationship between the
variables of the study which resulted to R squared value of .721 and adjusted R square of .716. This
implied that about 71.6 percent shows the high variation in the dependent variable (students’ academic
achievement) which can be accounted for by pre-test.

Discussion

The result  of the first hypothesis shows that there is a significant difference between the
mean Mathematics =~ motivation scores of students who were taught using framing
instructional strategy and those taught with lecture method The finding agreed with Freeman,
Eddy, McDonough, Smith, Okoroafor, Wenderoth and Dirks (2017) who found that framing
instructional strategy significantly increased student motivation and engagement compared to
traditional lecture-based approaches. The finding aligned with the finding of Johnson, and
Johnson (2019) who that students who participated in cooperative learning environments using
framing instructional strategy reported higher levels of motivation and satisfaction with their
learning experiences. In agreement to this finding, Tomlinson and Imbeau (2017) found that
framing instructional strategy was tailored to meet individual student needs, motivation levels
increased significantly, leading to better engagement and achievement. The finding agreed
with Paunesku, et al. (2019) who that students who received mindset training through framing
instructional strategy exhibited higher motivation levels and a greater willingness to tackle
challenging mathematical problems. In agreement to this finding, Hwang, and Chang (2020)
found the use of digital tools and interactive platforms  with framing instructional strategy
significantly boosted student motivation and engagement compared to traditional methods.

The result of hypothesis two revealed that there is a significant difference between the mean
Mathematics achievement scores of students who were taught using framing instructional
strategy and those taught with lecture method. The findings agreed with Smith and Johnson
(2018) who found that students engaged in framing instructional strategy scored significantly
higher on standardized tests compared to those in traditional instruction settings, suggesting that
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framing instructional strategy fosters deeper understanding and retention of mathematical
concepts. In line with above finding Lee, Thomas, and Chen, (2020) found that students who
participated in structured collaborative activities framing instructional strategy showed improved
problem-solving skills and higher overall achievement in mathematics compared to those who
learned individually. In agreement to this work Garcia, and Chen (2021) found that students
receiving differentiated instruction in framing instructional strategy demonstrated higher levels of
engagement and improved test scores compared to their peers in non-differentiated classrooms.
The finding is in agreement with Patel, and Roberts, (2022) who found that the use of framing
instructional strategy led to significant improvements in student achievement. In consonance with
this finding Thompson (2023) found that students who participated in mindset training using
framing instructional strategy showed increased resilience and improved performance in
mathematics assessments, indicating that fostering a growth mindset can positively affect
achievement.

Conclusion

The framing of instructional strategies plays a critical role in influencing students’ mathematics
motivation and achievement. Empirical evidence has consistently shown that well-designed
framing instructional approaches in form of active learning, collaborative techniques,
differentiated instruction, and the integration of technology can significantly enhance both student
motivation and performance in mathematics. As educational environments continue to evolve, it
is essential to prioritize framing instructional strategies that not only aim for academic success but
also cultivate a positive attitude toward learning mathematics.

Recommendations
Based on the findings of the study, the following recommendation were made;

1. Educators should be encourage toimplement framing instructional strategy in order to
foster deeper understanding, motivation and engagement in mathematics.

2. Educators should be given opportunities to apply framing instructional strategy to
enhance motivation and create a supportive learning community.

3. Teachers should be provide professional development opportunities for teachers to learn
about effective instructional strategies and how to implement them in their classrooms. This
can empower educators to adopt innovative practices that positively impact student outcomes
in terms of maintain high levels of motivation and achievement across diverse student
populations.

4. Curriculum planning should incorporate framing instructional strategy into the curriculum
to help students develop resilience and a positive attitude toward challenges. Educators should
emphasize the value of effort and persistence in achieving mathematical success.
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