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Abstract   

This paper analyzed how Mathematics teachers in secondary schools in Enugu State improvise 

materials for functional teaching and learning of Mathematics in Enugu North Local 

Government Area (LGA). The design of the study was survey design. Five (5) out of nine (9) 

secondary schools in the Local Government Area were randomly sampled for the study. 

Seventy trained Mathematics Education teachers in the schools selected formed the sample for 

the study, which comprised 49 female and 21 male Mathematics teachers. This study was 

guided by five research questions and one null hypothesis. Mean and standard deviations were 

used to answer research questions while chi square (X2) test statistics was used to test the 

research hypothesis. The study revealed that teachers of Mathematics are not well exposed in 

the use of improvised materials in the teaching and learning of Mathematics.  
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Introduction 

The selection of Mathematics as one of the core subjects offered in primary and post primary 

institutions in Nigeria, as well as its status as part of mandatory requirement for admission into 

post-secondary institutions in the country (i.e., attainment of pass or credit level) are clear 

indications of the relevance of the subject in Nigerian education. Mathematics is regarded as a 

discipline which is the communication system of the concepts of shapes, quantity, size and 

order used to describe diverse phenomenon, in Physics, Biology and economic situation. 

Usman (2002) regarded Mathematics as a subject that encroaches into all aspects of human 

endeavors and further described mathematics as the life wire in the studies of various 

disciplines. Ezeugo and Agwagah (2000) stated that Mathematics is a scientific tool in realizing 

the nation’s scientific and technological aspirations. The relevance of Mathematics is, therefore, 

multi-dimensional, global and undisputable. 

Yet in Nigeria Mathematics has become the students’ worst nightmare, to the extent 

that, according to the West African Examination Council (WAEC) Chief Examiners’ Annual 

Reports of 2012 to 2015 only, 38.81% in 2012, 36.57% in 2013, 31.28% in 2014 and 38.68% in 

2015 of the total enrolment were able to make up to credit passes in the Senior School 

Certificate Examination Mathematics for those years stated (WAEC 2012 – 2015).  

The statistics of students’ poor performances in Mathematics is a bad omen and will be 

an impediment to Nigeria’s development especially in the teaching and learning of 

Mathematics. The observed poor achievement in Mathematics at West African Senior School 

Certificate Examination (WASSCE) is a good pointer to the failure of the teachers of 
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Mathematics to use appropriate methods of teaching (Alio, 1997; Onoh, 2000; Ogbu, 2006; 

Adebayo, 2010; Ali, 2010; Nwankwo, 2012). According to these scholars, the teachers of 

Mathematics predominantly make use of expository methods. The teacher dominates the class 

session, does all the talking; thereby leaving the students to do all the passive listening. The 

teacher becomes the repertoire of all knowledge. The teacher may ask little standardized 

questions or none.  

Smith (2005) stated that the method used by a teacher can either motivationally force a 

student who has made up his mind not to learn mathematics to begin to learn Mathematics or 

can even distance him further from learning Mathematics. Ade (2005) stated that one of the 

means of imparting and motivationally forcing the students to learn is to use the instrument 

which the students like to manipulate most. Ogundu (2012) discovered that one of such 

instruments is the improvisation of the instructional material during teaching and learning of 

Mathematics. 

Purpose of the Study 

This study is generally designed to analyze the improvisation of instructional materials by 

Mathematics teachers for the functional teaching and learning of Mathematics in the Enugu 

North LGA in the 21st Century. Specifically, the study is to determine: 

1. The mean and standard deviation rate at which teachers of Mathematics are well 

exposed and effective in the use of improvised materials in the teaching and learning of 

Mathematics, 

2. The mean and standard deviation rate at which students are incorporated into the act of 

improvisation in the teaching and learning of Mathematics, 

3. The mean and standard deviation rate at which school authorities support Mathematics 

teachers in the provision of improvised materials in the teaching and learning of 

Mathematics, 

4. The mean and standard deviation rate at which Government support Mathematics 

teachers in the use of improvised materials in the teaching and learning of Mathematics, 

and 

5. The problems secondary school Mathematics teachers encounter in the process of 

improvising instructional materials. 

Research Questions 

1. What are the mean and standard deviation rate at which teachers of Mathematics are 

well exposed and effective in the use of improvised materials in the teaching and 

learning of Mathematics? 

2. What are the mean and standard deviation rate at which students are incorporated into 

the act of improvisation in the teaching and learning of Mathematics? 

3. What are the mean and standard deviation rate at which school authorities support 

Mathematics teachers in the provision of improvised materials in the teaching and 

learning of Mathematics? 

4. What are the mean and standard deviation rate at which Government support 

Mathematics teachers in the use of improvised materials in the teaching and learning of 

Mathematics? 
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5. What are the problems secondary school Mathematics teachers encounter in the 

process of improvising instructional materials? 

 

Research Hypothesis 

1. There is no significant difference between male and female secondary school 

Mathematics teachers in their mean responses on perceived rate of exposure and 

effectiveness in the use of improvised materials in the teaching and learning of 

Mathematics.  

Literature Review 

Improvisation is the act of making science teaching and learning materials from locally 

available resources (Olarewaju, 1994). Eniaiyeju (1985) viewed improvisation as the "art of 

substituting for the real thing". Another important view about improvisation is by Alonge 

(1983) who sees improvisation as not only the production of import-substitution of materials 

or real thing, but also an activity that promotes curiosity, alertness, endurance and 

perseverance, all of which are indispensable to science, scientists and learning as a whole. 

Johnson (1994) defines improvisation as the process of productive thinking that can generate 

tangible outcome or product.   

Similarly, for those concerned with applied fields, improvised productivity means the 

quality of output in the form of socially and technologically recognized products. However, in 

science it implies another kind of quantity output as a result of production. The products in 

improvisation must be less in cost when they are compared with the commercially constructed 

ones. Improvisation could be modeling of an original object, or copying the construction of an 

object or equipment to a high degree of accuracy (Lowe, 1983).  

Researchers such as Eshiet (2001) and Nwosu (2002) have observed that there are 

inadequate instructional materials for the teaching and learning of Mathematics in public 

secondary schools in Nigeria, in general. Teachers have to source for them. This act of sourcing 

for instructional materials when the standard ones are not available is improvisation of the 

instructional material (Eshiet, 2001). Eshiet explained that improvised instructional materials 

are teaching materials designed and produced from the available local materials in order to 

enhance effective teaching and learning in schools. Improvised instructional material is a 

method or way of minimizing loss of equipment and materials and an inexpensive method of 

widening the scope of inquiry.  

Since improvisation tends to remove abstraction(s) in learning theories because the 

products of improvisation are tangible, handy and concrete, this paper, therefore, intends to 

analyze if Mathematics teachers in secondary schools in Enugu State, especially in Enugu North 

Local Government Area, are improvising materials for functional teaching and learning of 

Mathematics in the 21st century.  

 

Methodology   

The design of the study was survey design. The five secondary schools sampled for this study 

were Queens School Enugu, Metropolitan Girls Secondary School Enugu, Urban Girls Secondary 

School Enugu, Independence Layout Secondary School, and Government Secondary School 

Enugu. Seventy trained Mathematics Education teachers in the schools were the sample size of 
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this study, which comprised 49 female and 21 male Mathematics teachers. The instrument, 

Improvised Mathematics Instructional Materials Questionnaire (IMIMQ), was used for data 

collection. The Questionnaire was made up of 33 items that is based on a 4-point rating scale 

thus: Strongly Agree (SA) was scored 4 point, Agree (A) was scored 3 points, Disagree (D) was 

scored 2 points and Strongly Disagree (SD) was scored 1 point. This 4-point rating score gave a 

based-mean of 2.5. An item in the questionnaire was, therefore, considered Agreed if the mean 

of the respondents on the item was 2.5 and above, but if the mean of the respondents on the 

item was below 2.5, it was considered as Disagreed by Mathematics teachers. The Research 

hypotheses were tested using Chi Square (X2) test statistic at 0.05 levels of significance. The 

null hypothesis was only rejected if the calculated x2 statistic is greater than the tabulated x2 

statistic. The instrument was face validated by three experts in Department of Science and 

Computer Education, Enugu State University of Science and Technology (ESUT), and was trial 

tested on twenty Mathematics teachers of Community Secondary School Imezi Owa, Owa Girls 

High School Owa Imezi, Girls Secondary School Aguobu Owa, and Amansi Odo Secondary 

School, all in Ezeagu L.G.A. of Enugu State. The reliability coefficient of the instrument was 

determined using Crombach Alpha was 0.76. This coefficient reliability of 0.76 showed that the 

instrument was reliable and was therefore used for the study. 

Result   

Table 1: The Mean and Standard Deviation Rate at which Teachers of Mathematics 

are well Exposed and Effective in the Use of Improvised Materials in the Teaching and 

Learning of Mathematics 

S/N ITEM SA A D SD  𝒙 𝒙  𝒔 DEC 

1 Mathematics teachers improvise regularly 8 14 15 33 70 1.96 1.06 D 

2 

Mathematics teachers are reluctant to 

improvise because of their poor knowledge of 

improvisation 

5 15 25 25 70 2.00 0.93 D 

3 

Mathematics teachers have never attended 

improvisation workshop since you started 

teaching 

0 3 28 39 70 1.49 0.58 D 

4 
Mathematics teachers are using source book 

on improvisation 

12 18 5 35 12 2.10 1.20 D 

5 

Mathematics teachers improvise when 

teaching mathematical technical topics to 

compensate for insufficient equipment and 

materials 

10 12 18 30 70 2.03 1.08 D 

6 
Mathematics teachers have spare time to 

improvise 

7 15 20 28 70 2.01 1.01 D 

7 
Mathematics teachers have difficulties in 

improvisation 

25 10 13 22 70 2.54 1.26 A 

8 

Mathematics teachers carry out both theory 

and practical lessons in the classroom using 

the improvised materials 

15 10 18 27 70 2.19 1.16 D 
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9 

Mathematics teachers find it easier to teach 

theory lesson than to improvise for practical 

lesson 

25 18 16 11 70 2.81 1.09 A 

10 
Mathematics teachers have sufficient 

materials for practical 

12 16 22 20 70 2.29 1.06 D 

11 
Mathematics teachers encourage students to 

improvise 

16 19 16 17 68 2.50 1.10 A 

12 
Improvisation prevent Mathematics teachers 

from covering their syllabus 

16 15 18 21 70 2.37 1.14 D 

13 
Mathematics teachers are enthusiastic about 

improvisation 

17 20 18 15 70 2.56 1.08 A 

14 

Mathematics teachers can list at least 20 

equipment materials or tools they have 

improvised and topics taught with the 

improvised materials. 

10 12 23 25 70 2.10 1.04 D 

 𝒙 13 14 18 25 70 2.21 1.12 D 

Table 1 above revealed that Mathematics teachers disagreed that teachers of Mathematics are 

well exposed and effective in the use of improvised materials in the teaching and learning of 

Mathematics with the mean score of 2.21 and standard deviation of 1.12.  

 

Table 2: The Mean and Standard Deviation Rate at which Students are Incorporated 

into the Act of of Improvisation in the Teaching and Learning of Mathematics 

S/N ITEM SA A D SD  𝒙 𝒙  𝑺 DEC 

15 
Teachers develop in students with the 

adequate skill for improvisation. 

22 18 14 16 70 2.66 1.15 A 

16 

Students are sensitized on the alternatives for 

some of the conventional science teaching 

materials are possible. 

12 13 23 22 70 2.21 1.07 D 

17 

Students are engaged in the collection, 

assembling, and fixing, of some basic and non-

injurious items for improvisation. 

18 10 17 25 70 2.30 1.20 D 

 𝒙 17 14 18 21 70 2.39 1.15 D 

Table 2 above revealed that it was generally disagreed that students are incorporated into the 

act of supporting mathematics teachers in the use of improvised materials in the teaching and 

learning of mathematics with the mean score of 2.39 and standard deviation of 1.15. 
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Table 3: The Mean and Standard Deviation Rate at which School Authorities support 

Mathematics Teachers in the Provision of Improvised Materials in the Teaching and 

Learning of Mathematics 

S/N ITEM SA A D SD  𝒙 𝒙  𝑺 DEC 

18 

School authorities assist the teachers 

financially in the production of improvised 

materials. 

0 20 25 25 70 1.93 0.80 D 

19 

School authorities solicit the support of 

parents to assist to procure improvised 

materials or materials meant for 

improvisation. 

15 13 12 30 70 2.19 1.20 D 

20 
School authorities render motivations to 

deserving teachers 

10 14 21 25 70 2.13 1.05 D 

21 

School authorities provide storage facilities 

for the improvised materials in order to 

maximize usage within their life span. 

20 23 14 13 70 2.71 1.07 A 

22 

School authorities solicit  the   support  of 

experts  within  the   community  to   assist   

in  the improvisation exercise 

18 16 14 19 67 2.49 1.16 D 

 𝒙 13 17 17 22 69 2.23 1.10 D 

Table 3 revealed that it was generally agreed that school authorities does not support 

Mathematics teachers in the provision of improvised materials in the teaching and learning of 

Mathematics with the mean score of 2.23 and standard deviation of 1.10. 

 

Table 4: The Mean and Standard Deviation Rate at which Government Support 

Mathematics Teachers in the Use of Improvised Materials in the Teaching and Learning 

of Mathematics 

S/N ITEM SA A D SD  𝒙 𝒙  𝑺 DEC 

23 

Government has made Improvisation of 

instructional material to be a core course in all 

fields of sciences by curriculum developers 

12 10 14 34 70 2.00 1.15 D 

24 
Government provide fund/cash to motivate 

teachers and book authors on improvisation 

0 19 23 28 70 1.87 0.81 D 

25 

Government has mount public enlightenment 

campaign on the importance improvisation to 

the society as an integral part of technological 

development. 

1 17 20 32 70 1.81 0.85 D 

 𝒙 4 15 19 31 70 1.86 0.93 D 
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Table 4 revealed that it was generally agreed that government does not support Mathematics 

teachers in the use of improvised materials in the teaching and learning of Mathematics with 

the mean score of 1.86 and standard deviation of 0.93.  

Table 5: The Problems Secondary School Mathematics Teachers Encounter in the 

Process of Improvising Instructional Materials 

S/N ITEM SA A D SD  𝒙 𝒙  𝑺 DEC 

26 Financial constraints 43 27 0 0 70 3.61 0.49 A 

27 
Lack of Skills and strategies on 

improvisation 

27 21 17 5 70 3.00 0.96 A 

28 Time Constraint 26 25 14 5 70 3.03 0.93 A 

29 Large class size 41 14 12 3 70 3.33 0.91 A 

30 Lack of exposure on improvisation 28 19 12 9 68 2.97 1.06 A 

31 Inability to identify local materials 20 14 14 20 68 2.50 1.19 A 

32 Unavailability of tools 19 21 15 14 69 2.65 1.09 A 

33 School location 23 21 14 12 70 2.79 1.08 A 

 𝒙  28 20 12 9 69 2.97 1.05 A 

Table 5 revealed that it was generally agreed that there are problems secondary school 

mathematics teachers encounter in the process of improvising instructional materials with the 

mean score of 2.97 and standard deviation of 1.05.  

Testing of the Null Hypothesis 

Table 6: Chi Square (X2) Test Statistic Analysis Determining if there is No Significant 

Difference between Male and Female Secondary School Mathematics Teachers in their 

Mean Responses on Perceived Rate of Exposure and Effectiveness in the Use of 

Improvised Materials in the Teaching and Learning of Mathematics  

S/N0 Observed value Expected value 
∝  Df 𝐗𝐜𝐚𝐥

𝟐   𝐗𝐭𝐚𝐛𝐥𝐞
𝟐   

Decision 

 MALE FEMALE MALE FEMALE 

1.  1.58 2.34 2.175714286 2.245714286 0.05 13 1.8589 29.6194 Accepted 

2.  2.48 1.52 2.175714286 2.245714286 

3.  1.44 1.54 2.175714286 2.245714286 

4.  2.44 1.76 2.175714286 2.245714286 

5.  1.9 2.16 2.175714286 2.245714286 

6.  1.87 2.15 2.175714286 2.245714286 

7.  2.46 2.62 2.175714286 2.245714286 

8.  2.19 2.19 2.175714286 2.245714286 

9.  2.84 2.78 2.175714286 2.245714286 

10.  2.09 2.49 2.175714286 2.245714286 

11.  2.43 2.57 2.175714286 2.245714286 

12.  2.41 2.33 2.175714286 2.245714286 

13.  2.34 2.78 2.175714286 2.245714286 

14.  1.99 2.21 2.175714286 2.245714286 
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Table 6 revealed that the null hypothesis was accepted because the calculated X2 statistic (i.e. 

1.8589) was less than the tabulated X2 statistic (i.e. 29.6194), which implied that there is no 

significant difference between male and female secondary school Mathematics teachers in their 

mean responses on perceived rate of exposure and effectiveness in the use of improvised 

materials in the teaching and learning of Mathematics. 

Findings 

The study discovered the followings: 

1. Improvisation enables Mathematics teachers to cover the syllabus. 

2. Teachers of Mathematics are not well exposed in the use of improvised materials in the 

teaching and learning of Mathematics. 

3. Teachers of Mathematics are not effective in the use of improvised materials in the 

teaching and learning of Mathematics.  

4. Despite the fact that Mathematics teachers encourage students to improvise, students, 

school authorities and government do not support Mathematics teachers in the use and 

provision of improvised materials in the teaching and learning of Mathematics. The only 

support the School authorities provide is the storage facilities for the improvised 

materials in order to maximize usage within their life span. 

5. Mathematics teachers have difficulties in improvisation, from the foregoing. Other 

problems secondary school Mathematics teachers encounter in the process of 

improvising instructional materials are: financial constraints, lack of skills and 

strategies on improvisation, time constraint, large class size, lack of exposure on 

improvisation, inability to identify local materials, unavailability of tools, and school 

location. 

Discussion of the Findings  

This study was generally designed to analyze the improvisation of instructional materials by 

Mathematics teachers for the functional teaching and learning of Mathematics in Enugu North 

LGA in the 21st Century. This study was guided by five (5) research questions and one (1) null 

hypothesis. Table 1 examined the mean and standard deviation rate at which teachers of 

Mathematics are well exposed and effective in the use of improvised materials in the teaching 

and learning of Mathematics. The table revealed that it was generally agreed that teachers of 

Mathematics are not well exposed and effective in the improvisation of materials in the 

teaching and learning of Mathematics. It implies that the Mathematics teachers are not well 

grounded in the exposition of improvised instructional materials – if not, the teachers won’t 

have accepted that teachers find it easier to teach theory lesson than to improvise for practical 

lesson (as contained in Item 9 of Table 1) – and are not effective in the use of improvised 

instructional material not necessarily because they have poor knowledge of improvisation but 

because of the problems that they encounter as contained in Table 5. 

This finding is in line with Ede’s (2004) findings, which discovered that lack of finance, 

control of large class, time constraint and lack of skills and strategies on improvisation have 

been the major problems that confront teachers and have made it impossible for teachers to 

improvise instructional materials. The little amount paid to the teachers cannot solve the 

teachers’ basic needs not to talk about using small part of it to improvise. Even when the 
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instructional materials have been improvised, time factor in adopting it is another major 

problem. A Mathematics lesson is allocated a maximum time interval of 90 minutes per lesson. 

For a teacher to maximize 90 minutes using instructional materials, the teacher must possess 

skill and strategies on improvisation. Eshiet (2001), and Igwe, Arop and Ibe (2013) revealed 

that the problems teachers have in improvisation of instructional materials relate mostly to 

their failure to give a thought on what to construct, functionality and precision of the 

instructional materials, motivational and financial problems.    

Ani (2014) revealed that for teaching and learning of Mathematics to be enhanced and 

effective, the students, school authority and the government must be incorporated. This is 

because teaching and learning of Mathematics doesn’t solely rest on the teacher alone but on 

collective effort. This tallied with Scholes (2001) who stated that the exclusion of government, 

parents, school authority and students have made teaching difficult for Mathematics teachers, 

as contained in Item 7 of Table 1.  

Conclusion 

From the findings of this study, it is deduced that teachers of Mathematics are not well exposed 

in the use of improvised materials in the teaching and learning of Mathematics, and students, 

school authorities and government do not support Mathematics teachers in the use and 

provision of improvised materials in the teaching and learning of Mathematics.  

Recommendations 

Based on the findings of this study, it is recommended that: 

1. Teachers should not embark on poor teaching as an excuse for lack of materials but 

should cultivate the habit of improvisation. 

2. Team work on design and improvisation should be encouraged among Mathematics 

teachers and be supported by school administrators, governments and parents. 

3. The State Government should sponsor all Mathematics teachers to attend seminars and 

workshop on the improvisation of instructional materials.  

4. Attendance at such seminars and workshop should be made compulsory for all 

Mathematics teachers. This attendance should be used as one of the criteria for the 

promotion and appointment of Secondary School Principals.  

5. The students’ population in a class should not be too large. 

6. Government and school authorities should introduce and strategize on ways and 

policies that will compel students to study Mathematics and Mathematics teachers to 

improvise instructional materials in the teaching of Mathematics. 
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