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Abstract 

Gifted persons in mathematics and other fields of endeavour are globally 
recognized as their nations most valuable natural resources, they are 
capable of boosting the greatly needed and advocated technological 
development in their country. Instruction in learning is the bridge that links 
the learner to the desired outcome. Mathematics learning occupies a critical 
and important position in the development of intellectual skills needed for 
technology and breakthrough in the transformation of the global economy. 
Creative and innovative modular instruction in college mathematics is 
aimed at developing the gifted and talented students of mathematics so as to 
bring out the best in them and channel that to scientific and technological 
development that will usher in transformation of the global economy in this 
21st century. This study was quasi experimental and of equivalent group 
study in design. It was carried out to assess the effectiveness of modular 
instruction on gifted and talented mathematics students of Cross River State 
College of Education, Akamkpa. Through a pre-test in the areas of algebra 
and statistics on the entire group of year one mathematics students of the 
college, 60 high scorers in the test were selected for this study. The study 
sample was further split into two sub-groups of which 30 students were in 
control sub-group while the experimental sub-group comprised of the other 
30 students. The data from the pre-test and post-test scores of the two sub-
groups were collected, collated, analyzed and interpreted with the use of 
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means, standard deviation via a student’s t-test. The results of the analyzed 
data favoured the students taught mathematics with modular approach. 
Suggestions based on the results were made for the application of modular 
instructional strategy in schools and institutions of higher learning. 

 
 
Keywords: Technological development, creativity and innovation, intellectual skills, 
modular instruction, transformation, global economy. 
 

Mathematics is globally acknowledged as a very important subject. In 
Nigeria, it is made compulsory in the primary and secondary schools and 
Incorporated in the General Studies (GS) of many tertiary institutions. Inspite of all 
these, Mathematics is dreaded, hated and as well revered by students. 
 

A global survey of national development efforts would to a large extent 
reveal the importance of Mathematics, beginning from the basic idea of numbers to 
the sorphiscated calculus oriented aspects. The contributions of Mathematics to the 
global economic process are not in doubt, because in the aggregate, mathematics has 
permeated every facet of human endeavour, including scientific and technological 
breakthroughs. Modern technological innovations have enhanced communication, 
transport, education, industrial growth and virtually every known economic activity 
by a magnitude previously unimagined. 
 
 The world today is witnessing growing integration of countries and sporadic 
economic growth. A lot has happened to bring revolutionary changes in the world, 
especially in the Sciences, Mathematics, Information and Communication 
Technology(ICT) that ushered in the process that led to the villagization of the globe. 
 
 Central to these achievements all over the world is mathematics which is 
crucial and critical to the development of intellectual skills needed for technology and 
transformation of the global economy. Imperative for the learning of mathematics is 
instruction which is the bridge that links the learner to desired goals and outcome. 
The skilled, talented and gifted in mathematics who are regarded as the nation’s 
valuable natural resources are products of the very best instruction in mathematics. 
 

Anderson and Block(1997) stated/opined that instruction must begin where 
the learner is and help him to move to where he should be. If there are enough 
qualified mathematics teachers in Nigerian schools, enough equipment and facilities, 
one  is inclined to ask, according to Okon(1990) what is that workable instructional 
format that would prepare the teacher to lay a ground work for a successful 
impartation of mathematical ideas to the learner of mathematics? 
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 It is the main goal and objective of this study to assess the impact of modular 
instruction in college mathematics on the achievement of respondents of this study. 
Modular instruction is concerned about each learner as an individual with a special 
aptitude and interest, it has the goal of helping each learner to think for 
himself/herself of and conceding the individuality to each learner. In modular 
instruction, the emphasis is on the one to one learner with unique abilities, aspiration 
and exceedingly influencing experiences. To be successful and provide quality 
instruction, the teacher must personalize and individualize the instructional 
programme. When a teacher is devoted to individualized instruction, he devotes time 
for personal discussions with learners and offers them individual help. Manlove and 
David(1985) agreed that individual learning helps in developing many notable and 
self reliant characters especially in the modern era when learners enjoy periods in 
which they pursue their interests and satisfy their curiosities. 
 
 A module is a specific type of learning resource. Okon(1990) accepted that a 
module deals with each unit of instruction at a time and enables each student advance 
towards the attainment of the unit objectives and the overall goals of a course.  
 
Ali, Rehman, Khan, Hussian & Faitma (2010), stressed that modules are essentially 
self contained, self-instructional packages, with learning paced by each student 
according to his/her ability and individual needs. Module is strictly linked to the idea 
of a flexible mathematics curriculum which should provide all those concerned with 
mathematics, primarily learners and teachers, but also parents and administrators as 
well as society at large with a framework to establish clear and realistic mathematics 
learning objectives. A mathematics module is a set of learning opportunities 
organized around a well-defined topic in mathematics which contains the elements of 
instruction, specific objectives, teaching-learning activities, and evaluation using 
criterion-referenced measures. Daries (1981) had it that a module covers either a 
single element of subject matter content or a group of content elements forming a 
discrete unit of subject matter or area of skill and that a module has clearly defined 
objective, preferably in behavioural terms. 
 

In agreement, Taneja (1989) saw a module as a unit of work in a course of 
instruction that is virtually self-contained and a method of teaching that is based on 
the concept of building up skills and knowledge in discrete units. 
 
 Modules are relatively autonomous, because, especially in the early stages of 
mathematics learning, one cannot give up the ideas of a sequence of learning steps 
and of a spiral, recessive approach to mathematics learning. It is legitimate to talk 
about the integration of basic, intermediate and advanced modules. However, the 
basic idea of modularity is that at all levels there should be the opportunity to choose 
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and combine modules in different ways according to the context of each particular 
mathematics teaching situation. In the same vein Ali (2010) agree that most learning 
packages are entirely individualized but group experiences can be built in it. The main 
driving force behind the introduction of modules in teaching-learning mathematics 
process lies in the fact that they have roles that can help to solve key educational 
problems vis-à-vis directing the talented and gifted.  This is to a great level because 
they satisfy the basic conditions for promoting effective learning and are extremely 
flexible in application. The use of such package takes into cognizance individual 
differences and permits learners of mathematics to work at their own pace. Loughran 
and Berry(2000) support the view that individuals learn more at their own pace, 
because to them and truly so “Telling is not teaching and listening is not learning” 
and that it is important to realize that it is a process of first absorbing and then 
expression of concepts. So it is best achieved by self-learning. 
 
 Brown (1977) enunciated that module has advantages in their administration 
among which are that 
1. Users can study modules within their own environment. This is to say they can be 

used not only within the teaching institution but also on the job. 
2. Users can study modules with minimum disruption to their normal duties and 

responsibilities. This in effect applies to both learners and teachers and it is 
particularly true for teachers who can use modules as resources for staff 
development. 

3. Module may be administered to a single user, small groups or large groups 
according to need. 

4. Modules course of  instruction can be easily revised, upgraded, modified by 
replacing one module by another, and by amending some aspects of a single 
module. 

5. Module programs are flexible in the sense that they can be implemented through a 
variety of scheduling patterns  

6. Modules are economical to use. Though initial costs of desig developments are 
high, they are ultimately cost effective. 
 

 It is agreed that a module is a unit of instruction or a procedure by which a 
learner can interact with learning experiences with the view of achieving a given 
objective or a set of objectives. However, to build a module, it is pertinent to be 
versed in the steps to follow in building a module. 
 
(1) Identifier: This is a set or series of information used to identify a program 
 
(a) Topic-------------------------------------------------------------------------------------- 
 
(b) Subject matter---------------------------------------------------------------------------- 
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(c) Serial/identification number------------------------------------------------------------ 
 
(d) The class for which the module is intended------------------------------------------ 
 
(2) Rationale: This is a clear statement of why the learner should undertake the 

lesson 
 
(3) Instructions on how to use the module: The module structure has to be 

explained, especially if it is in units. 
 

Procedure for working with the module needs to be described and any color-
coding vividly explained. Standard symbols need to be used to represent 
sections such as objectives, input, practice task, feedback, evaluation, and so 
on and they are to be defined and explained. 
 

(4) Purpose and Aims 
 Purpose here explains for whom the module is intended and where it fits into 

a program and course instructions within the program. Very useful here is a 
curriculum or syllabus grid, which precisely locates the module in the overall 
course. 
The aim is to capture the broad statement about the anticipated learning 
outcomes such as to develop understanding or to enhance appreciation in 
some area of knowledge or skill. The statements are deemed important 
because they clarify for the end user and the general populace areas covered 
by the module in question. 
 

(5) Pre-requisites: These are knowledge, skills or attitudes which a learner must 
acquire to facilitate his or her learning of the new lesson. For example, if the 
module is about multiplication of fractions, it is necessary for the learner to 
know about fraction facts and have some skills in simplifying fractions. 

 
(6) Instructional Objectives: As a critical and crucial part of the module, 

instructional objectives have to be expressed in behavioural terms, that is, in 
terms of what the learner is to do to demonstrate performance, competence 
which can be observed or measured at the completion of the instruction. The 
general objectives should be listed at the beginning and any units within the 
module should start with lists of their own specific objectives. 

 
(7) Pre-assessment:  At times it is not sufficient to only list pre-requisite skills, it 

may be necessary to have a diagnostic test which is administered on learners 
to check if they have the necessary background to understand the module. It 
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actually determines the entry behaviour of a learner. If a learner fails the test, 
it shows a handicap, in which case he/she is advised on how to catch up by 
means of reading, solving problems or completing specified practical tasks. 

 
(8) Sequenced instructional tasks: This is the core of the module. It comprises 

the learner direction which instructs the learner on what to do and the lists of 
learning activities which learners must perform in order to achieve the 
objectives. Subsumed in it are the lists of alternative modes of instruction, list 
of materials required, their location and sources from where required 
information may be obtained. This is to say that here lies the set out of the 
input-processing output, or the input-practice task-feedback sequence for 
each activity in turn. All in text questions, self-assessment and feedback 
quizzes should be included as part of this sequence. 

 
(9) Post-assessment/test: This is a test administered on learners at the 

completion of each module in order to evaluate each student’s performance 
vis-à-vis the objective of the module. A learner moves to another module 
only when he/she has met a given criterion level. 

 
(10) Feedback/reinforcement: As the module is a self-instructional package, it 

lacks face-to-face interaction between the teacher and the learner. The 
teacher’s role is assumed to be in-built in the module when the learner has 
attempted the post-test, there is feedback and reinforcement. 

 
(11) Remediation: This forms a list of correctives which a teacher gives as a 

means of remedying learner’s weakness so as to enable him/her achieve the 
objective. 

 

 Modular instruction as a delivery system has a plan, content, learner direction 
and quality control or a feedback loop. Instruction offered in a module 
proceeds from known to unknown and gives considerable attention to what 
the learner has already known as a basis for learning a new lesson. Its design 
is guided by principles of learning, the nature of a learner, and how learning 
outcome is assessed. 

 

 In this perspective, it is suitable to as a tendency to be creative and 
innovative, test and implement modular instruction in college mathematics. 
The importance of mathematics notwithstanding, it is important to try out 
creative and innovative instructional strategies to spur talented and gifted 
learners of mathematics to greater heights capable of transforming the global 
economy in the 21st century. 

 

ASPROAEDU, Volume 1 No. 1, March, 2015,  ISSN: 2408 – 6452  
 



 
 

7 
 

Objectives of the Study 
 The main objectives of this study are: 
(a) to determine the role of modular instruction in mathematics in the academic 

achievement of students in CRS colleges of education Akamkpa, Nigeria. 
(b) to determine whether the modular instruction is more effective than the 

traditional method. 
(c) to justify and recommend it for the improvement and promotion of suitable 

method of teaching mathematics at the college level. 
 
Hypotheses 
The following hypotheses were advanced to guide the study 
(i) at pre-test, there is no significant difference between the mean scores of 

experimental and control groups. 
(ii) at post-test, there is no significant difference between the mean scores of 

experimental and control groups. 
 
Research Methodology 
Design: The quasi-experimental design was used for the study. They were the 
treatment (experimental) and control groups. The experimental group received 
instructions in mathematics in modules while the control group was given instruction 
through the traditional lecture method. The experiment lasted for 5 weeks at the rate 
of ten (10) hours a week. The respondents were given a pre-test before the 
commencement of treatment. At the end of the experiment both the experimental and 
control groups were post-tested by the use of researcher made test instruments. Their 
answer scripts in the test were collected, marked and scores collated for the necessary 
statistical analysis.  
 
Purpose of Study 
The study aimed at finding out the effectiveness of modular instruction in 
mathematics on year one gifted and talented mathematics students of Cross River 
State College of Education, Akamkpa 
 
Population and Sample 

The population was the one hundred and thirty six(136) year one mathematics 
students of the college. Through a pretest in the area of algebra and statistics, 60 high 
scorers in the test were selected as sample for the study. The study sample was further 
split, through a random sampling exercise, into two subgroups of 30 students in the 
experimental group and the other 30 students in the control group. 
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Research Instruments 
 To collect data for analysis from the subjects, the researchers made the test 
instrument which consisted of 50 items of multiple choice questions with five options 
lettered A-E. The test instrument consisted of items from algebra and statistics that 
conformed to a combination of cognitive, affective and psychomotor domains of 
learning. The questions were put in clear and understandable language devoid of 
ambiguity. Test instructions were simple and easy to follow. The respondents were 
asked to attempt all the questions within a test period of 85 minutes. Table of 
specification was used to ensure content validity; item analysis was employed to 
verify the discriminating and difficulty indices. The analysis helped in the direction of 
choice made of sustained test items, those replaced and the ones dropped. 
 

The test instrument was given face validation by two experts in mathematics 
and one expert in test, measurement and evaluation drawn from a sister tertiary 
institution. They screened the items in terms of scope, clarity and ambiguity. 
Following their comments, and item analysis, some test items were restructured while 
some were completely eliminated and replaced by items that ensured simplicity and 
clearer understanding. Reliability of the test instrument was achieved through a 
parallel study in which some 40 students not involved in the study were tested with 
the instrument. Correlating the comparable halves of their test results by use of the 
Karl Pearson Moment coefficient approach, the yield was r=0.81 value which 
indicates a high rate of reliability and internal consistency. 

 

Analysis of Data 
 The raw scores collected from pre-test and post-test were analyzed. The 
statistical approach involved the computation of the means, standard deviations, and 
differences of means of the two groups. Significance of difference between the mean 
scores of both the experimental and control groups on the variables of pretest scores 
and post-test scores was tested at 0.05 level of significance by applying student’s t-
test at 58 degrees of freedom. 
 

Results  
Table I: Comparison of Mean Scores of the Experimental and Control Groups at 
Pre-Test of College Students before Being Taught Mathematics through 
Modular Instruction 
 

Groups N Mean scores SD tcal. tcrit df -level 
Experimental group 30 38.60 7.42  

0.28* 
 
2.03 

 
58 

 
0.05 Control group 30 38.24 7.32 

Differences  0.36 0.10     
           *Not significant     tcal. 0.28* < tcrit 2.03 
 
tcrit value = 2.03 at 0.05 level of significance and 58 degrees of freedom(df) 
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Table 1 indicates that the difference between the mean scores of the experimental 
group and control group at pre-test was not significant at 0.05 level. This is because 
the calculated value of 0.28* was less than the table value of 2.03. The differences in 
both mean and standard deviation of the groups was also insignificant. The mean 
score of the experimental group was 0.36 (MSD) higher than the mean score of the 
control group, the standard deviation difference was (0.10)(SDD). These are pointers 
to the homogeneity of the group. From these facts, emerge the acceptance of the null 
hypothesis of no significant difference between the mean scores of experimental and 
control group on pre-test. Both groups apparently are to be treated equally. 
 
Table 2: Comparison of Mean Score of the Experimental and Control 
Groups at Post-Test of College Students after Being Taught With 
Modular and Traditional Instructions Respectively 
 

Groups N Mean scores SD tcal. tcrit df -level 
Experimental 
group 

30 69.52 9.98  
4.49* 

 
2.03 

 
58 

 
0.05 

Control group 30 57.20 11.03 
Gains  2.32 (1.05)     

           *Significant     tcal. 4.49* < tcrit 2.03 
 
tcrit value = 2.03 at 0.05 level of significance and 58 degrees of freedom(df) 
 
From table 2, it is indicated that the difference between mean scores of the 
experimental and control groups on post-test at 0.05 level is significant. The null 
hypothesis of no significance between the mean scores of the two group is rejected 
based on the table t-value of 2.03 which is less than the calculated t-value of 4.49 at 
0.5 level of significance and 58 degrees of freedom. The gains in the mean scores 
show 12.95(MSD) from the experimental and control groups. This is explained by the 
superiority of the modular instructional approach to the traditional lecture approach in 
the teaching of college mathematics. 
 
 A look at these results indicates that at post-test achievement of the 
experimental group, vis-à-vis the learners that followed modular instruction in 
learning college mathematics was better than that of control group who were not 
exposed to modular instruction. The result supports Okon(1990), Piatt(1970), Pareek 
and Rao (1981), that modular approach to instruction creates interest in the 
individuals, rules out competition, encourages each learner to move to another unit 
only when he/she has met a given performance standard. 
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Discussion  
 From the observations and results depicted in table 2, the calculated (tcal) t-
test score was 4.49 and the empirical t-value (tcrit) was 2.03 at 0.05 significance level 
and 58 degrees of freedom. This leads to the rejection of the null hypothesis and 
upholding the alternative hypothesis. This is interpreted that the mean achievement of 
college mathematics students who received instruction in modules differs 
significantly from that of those who did not use modular instructional approach. 
Proponents of modular instruction technique are vindicated in this sense. Morris 
(1999), Rayner (1999), Thornes & Greer(1999) advocated for the use of modular 
instruction in mathematics learning in that it would enable each learner to move at 
his/her own rate along the mastery learning scale. The approach involves breaking a 
subject into parts, organizing the parts to make each a pre-requisite to the next thereby 
sequencing the units. 
 
 Modular instruction is a creative and innovative mode of teaching 
mathematics in a typical classroom setting. It is now receiving attention and it is 
integrated in all levels of teaching. Ali (2010) agree that it can be used in any setting 
convenient to the learner and may be completed at the learners own pace. 
 
 Barnes, Mayer, Alfred & Hayman (2000) investigated that operationalization 
of modular approach helped in motivating the students (learners) and they benefited 
more from this approach. Generally, modular learning group performs significantly 
better than the group taught by traditional method of teaching. This increased 
motivation was linked with the setting of short-term objectives and the intensity of 
teaching approach (Ali, Rehman, Khan, Hussian & Faitma 2010). Modularization has 
the capacity to promote positive changes in teaching style. 
 
Implications 

This study has implications for the learners, teachers and educators in the 
sphere of mathematics. The teaching of mathematics as an important subject needs to 
be sequenced, broken into units and integrated with other modules so that each 
module will seek to consolidate and improve learners’ mathematical knowledge. 
Analytical and problem solving strategies will be developed with emphasis on 
accuracy and dependability. 
 
Conclusion   

Based on the statistical evidence and the findings of the study, the following 
conclusions were drawn 
(i) All things being equal, modular instruction in mathematics is more effective as 

a strategy for learning/teaching as compared to traditional lecture method. In 

ASPROAEDU, Volume 1 No. 1, March, 2015,  ISSN: 2408 – 6452  
 



 
 

11 
 

modular instruction the students are provided the opportunities of learning 
mathematics at their own pace, needs and capacity. 

 
(ii) Students of mathematics in the modular instruction outscored the students 

working with the traditional lecture mode, inspite of the fact that both groups 
were on the same pedestal at the pre-test period. This is an indication that in the 
overall, modular approach is more effective as compared with traditional 
method of instruction.    

 
(iii) Available evidence shows that modular mode of instruction is a self-learning 

style in which immediate reinforcement is provided in the form of feedback to 
practice task and this motivates the student. Interestingly, the modular approach 
has in built interest creating capacity which stimulates the learners to freely 
tackle tasks at their own rate, understanding and direction. 

 
Suggestions  
 Modularization seems to be positively impacting on the teaching style of 
teachers of mathematics. This positive effect can be further examined by conducting 
this type of research in other colleges, schools and universities and also to widen the 
scope to include other subjects. 
 
 As an innovative teaching style, let the widespread of it be matched with 
resources and manpower to effectively drive home the benefits of the style. Let the 
rural areas and female schools be involved in further research on the effectiveness of 
modular instructional strategy. 
 
Recommendations   
 In view of the findings and conclusions of the study, the following 
recommendations were made. 
(i) The study has revealed that modular instruction in mathematics is more 

effective as compared to the traditional lecture mode of instruction. This 
method should be applied to all levels of the Nigerian educational system in the 
teaching of mathematics. It is also recommended that teachers of mathematics 
should always use modular teaching to improve the academic achievements of 
their students. 

 
(ii) Modular instruction is an innovation in pedagogical strategy, hence 

mathematics teachers should be exposed to training in module writing, 
preparation and teaching. 
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(iii) Instructional materials that best suit the modular approach of teaching 
mathematics should be developed by curriculum designers and made reachable 
to the classroom teachers. 

 
(iv)  School administrators, principals and headmasters should receive training in the 

monitoring of instructions in modules. This will strengthen and improve the 
capabilities of their category to effectively supervise and monitor performance 
of their teachers. 
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