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Abstract

This study determined the effect of use of innovative improvised instructional materials on
students’ achievement and interest in basic technology in upper basic level in Cross River State.
Quasi-experimental design was adopted in the study. The population of the study was 12,846 out
of which 400 students were sampled for the study (200 students each for the treatment group and
control group). Basic technology achievement test (BTAT) and Basic Technology Interest
Inventory Questionnaire (BTIIQ) were the instruments used to elicit data. The Basic Technology
Achievement Test (BTAT) had a reliability of 0.73 using K-R20 and the Basic Technology
Interest Inventory Questionnaire (BTIIQ) had reliability of 0.69 using Cronbach alpha. Two
research questions and two hypotheses guided the study. The research questions were analyzed
using mean and standard deviation while the Analysis of Covariance (ANCOVA) was used for
the hypotheses at 0.05 level of significance. The findings of study showed that the treatment
group achieves better and had more interest in basic technology subject than the control group.
Based on these results, the following recommendations were made technical teachers should
make substantial effort to embrace the attitude of improvising instructional materials in their
basic technology lessons and the attitude of most school heads locking up instructional materials
(tools/equipment) in cupboards depriving teachers’ access to use them should stop because
teachers may not think of improvisation knowing that the real objects are locked up somewhere
in their school.

Keywords: Basic technology, Innovative, Improvised instructional materials, Interest,
Students’ achievement.

Introduction

Basic technology formally known as introductory technology is an integrate subject comprising
auto mechanic, building construction, electrical/electronics, technical drawing and woodwork
technology. This subject was introduced into the Nigerian education system in 1982 as a result of
the newly defined national policy on education which came into being after the national
curriculum conference in September, 1969. According to Federal republic of Nigeria (2004), the
aim of basic   technology is to offer pre-vocational training at junior secondary school
(preparatory level) for the purposes of acquiring technical skills, exposing students to career
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awareness by exploring usable options in the world of work and enabling young people to have
an intelligent understanding of the increasing complexity of technology. This underlines
government interest in technology, to be achieved through an effective teaching process.

It is sad to note that over the years, the culture of teaching technology without the use of real
objects at secondary schools in Nigeria has remained unchanged. This may be due to some
reasons. One of which may be that we seems to have lost sight of the objectives of basic
technology. It is common belief that in teaching technology, teachers should stress students’
participation in the learning process through series of activities, both within and outside the
classroom. They must be acquitted with alternative means to foster learning in the absent of real
objects. Nwagbo (2006) asserted that in the absence of real objects for teaching, improvisation of
teaching materials is the only way the teacher can provide appropriate media for interaction
because students needs concrete experiences in order to develop intellectually. Information and
facts are better retained, learning seems more meaningful and interesting when teaching material
are locally improvised for both teaching and learning purposes, especially for science and
technology judging from the age and level of the students involved in the learning. It is obvious
that only a professionally competent technology teacher who is vested in the ideal of use of
improvisation of instructional materials can set the foundation for a functional vocational
education when government has fail in the provision of adequate equipment. According to
Martin and Obeng (2010), introducing technology to children at early stages of their
development and at the proper manner has the potentials of bolstering their interest, preventing
them from becoming technophobia and more prepared to face the challenges of a modern
technological world.

Improvisation is the process of providing quickly in time of need, using whatever happens to be
available in the local environment, the materials and equipment for facilitating knowledge from
teachers to students. Adebimpe (1997) vied improvisation as a way of widening inquiry,
curiosity, creativity and productive application of intellect. Ehikioya (2000) defines
improvisation as making of substances from local material found at home or school premises
when the real or original materials are not available. To Bromide (2000), improvisation is an act
of using materials and equipment obtainable from local environment, or designed by the teacher
or with the help of local resource personnel to enhance effective instruction. Improvisation
appeals to the three educational domains the cognitive, affective and psychomotor domains
respectively.

According to Ikwuas and Onwiodiket (2006) improvise materials involve selection and
deployment of relevant instructional elements of the teaching and learning process in absence or
shortage of standard teaching and learning materials for meaningful realization of specified
educational goals and objectives. Improvising instructional materials in schools will help to
develop in students and teachers adequate skill for improvisation which will generate interest and
motivation for indigenous technology, have practical and physical links between science and
theory, eradicate the menace of lack of or inadequate instructional materials for science, sensitize
both students and teachers that alternatives for some of the conventional science teaching
materials are possible and achieve the set out educational objectives through the use of
improvised instructional materials in teaching (Ahmed, 2008).
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Studies have consistently showed students’ academic achievement gain in schools when
improvised instructional materials are employed in teaching. Akinbobola (2007) observed that
physics students taught with improvised equipment performed significantly better than those
taught without standard equipment. In congruent to the above, Dogora and Ammadu (2000)
observed that students’ achievement in science differ with those taught with and without
improvised materials in schools. Haugland (2000) maintained that children who used computer
with activities that reinforce educational objectives achieved improved developmental gains. The
Science Teachers’ Association of Nigeria, STAN (2006) maintained that, a child at any stage of
development is capable of abstract thinking if the teacher can guide him/her properly using
materials that reinforce techniques. The author suspects that the use of improvised instructional
materials is capable of enhancing innovative creativity and resourcefulness among children.

Odu (2013) carried out a study to investigate how teachers of introductory technology improvise
instructional materials for teaching and learning in Delta State. The survey research design was
adopted. 150 introductory technology teachers in Delta State secondary schools were sampled. A
self-develop 22-items questionnaire which measured five sub-variables namely perception of the
introductory technology teachers towards improvisation, degree of awareness of improvised
materials by the introductory technology teachers, extent of utilization of improvised materials,
obstacles hindering improvisation of teaching materials in introductory technology and extent of
improvisation of introductory materials. Data were analyzed using frequency count and
percentage. The result of the study indicates that introductory technology teachers have positive
perceptions towards improvisation, teachers’ awareness for improvisation and the level of
utilization of improved materials is very low, a lot of obstacles confronted teachers from
improvising and teachers find it difficult to improvise instructional materials.

Statement of the Problem

To achieve an industrialize nation of our dream, a sound technological background is a necessary
mechanism to drive economic and technological development. Recently, the Cross River State
government has made attempts to re-awaken young people’s interest in technology. One of such
practical moves was the establishment of fifteen (15) technical colleges in addition to the exiting
three (3) technical colleges bringing the number of technical colleges in the state to eighteen (18)
and the regular recruitment of technical teachers to savage the death of technical manpower in
schools. These some people feel by now ought to have launched the state into technological
limelight. Rather, the problem of students’ poor achievement and lack of interest in basic
technology has been a recurring decimal.

This problem could be due to lack of instructional materials or partly due to teachers’ un-
willingness or inability to improvise instructional materials in teaching basic technology.
Consequently, students who are expected to pass basic technology and show further interest in
technical subjects to become technologist or engineers later in life are shying away technical
related subject because they were not exposed to both real and improvised objects at early stage.
It therefore becomes needful to carry out this study to investigate the effect of teachers’
utilization of instructional materials on students’ achievement and interest

in basic technology.
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Purpose of the Study

The purpose of the study was to investigate the use of innovative improvised instructional
materials on student’s achievement, interest and competence. Specifically the study was aimed at
investigating the;

1. use of innovative improvised instructional materials on students’ achievement in basic
technology in junior secondary schools.

2. use of innovative improvised instructional material on students’ interest in basic
technology in junior secondary schools.

Research Questions

The following research questions were raised to direct the study.

1. what is the effect of teachers’ use of innovative improvised instructional material on
students’ achievement in basic technology?

2. to what extent does the teachers’ use of innovative improvised instructional material
influence students’ interest towards technology?

Null Hypotheses

1. there is no significant main effect of treatment on students’ achievement in basic
technology

2. there is no significant main effect of treatment in students’ interest in technology

Methodology
The study adopted a quasi-experimental design. The area of the study, Cross River State with
capital in Calabar, is one of the thirty six (36) states of the Federal Republic of Nigeria, situated
in the oil-rich south-south geo-political zone. It has eighteen local government areas and lies
between latitude 5032' and 4027' North of the Equator and longitude 7050' and 9028' East of the
Greenwich meridian. The State lies between the tropical regions of Nigeria sharing common
boundaries in the east with the Republic of Cameroon, Benue State in the North, bounded in the
west by Abia and Ebonyi States and south by Akwa Ibom State and it is a leading tourist haven
in Nigeria, with attractions like the Tinapa, Calabar Export Processing Zone (EPZ), the
International Obudu Cattle Ranch, the Old Residency museum and Agbokim and Kwa
waterfalls.The population of the study was at 12,846 public upper basic three (JSS3) students in
cross River State. Two intact groups consisting of four hundred (400) students assigned to two
levels of treatments and drawn through random sampling were involved in the study. The
schools were those that uses improvised and others not using improvised instructional materials.
Two hundred (200) students were in the treatment group and two hundred in the control group.
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Both groups were administered a pretest to ascertain their achievement, area of interest and
competence in basic technology.

The instruments were designed after carefully studying the basic technology curriculum and
were pre-tested for face, construct, content and wording of items by two experts in technical
education and measurement. The Basic Technology Achievement Test (BTAT) had a reliability
of 0.73 using K-R20 and the Basic Technology Interest Inventory Questionnaire (BTIIQ) had
reliability of 0.69 using Cronbach alpha.Basic technology achievement test (BTAT) and Basic
Technology Interest Inventory Questionnaire (BTIIQ) were used to obtain data on students’
achievement and interest in basic technology. The BTAT consisting of 30 items multiple choice
questions was divided into two sections A & B while, the BTIIQ had 20 items. Section A of both
instruments elicited information on respondents personal data while, section B elicited data on
the achievement test for BTAT and Interest for BTIIQ instrument. The BTIIQ was constructed
using a 4-point Likert scale question items of strongly Agreed (SA), Agreed (A), Disagreed (D)
and Strongly Disagreed (SD) with weight 4, 3, 2 and 1 respectively for all positively worded
items. The instruments were administered personally by the researcher over a period of
12days.Mean and standard deviation were used to analyze the descriptive statistics. The Analysis
of Covariance (ANCOVA) was used to test the hypotheses at 0.05 level of significance in order
to ascertain the significant difference between levels of treatment on post-test scores while
retaining the pre-test scores as covariates.

Result

Table 1:Mean scores of treatment and control group of students based on students’
achievement

N Mean SD
With improvised instructional materials 200 58.233 4.321

Without improvised instructional materials 200 47.796 3.445

The result on table 1, present the mean achievement scores of 58.233 for students taught with
improvised instructional materials and 47.796 for students taught without improvised
instructional materials. From the result, the treatment group had mean score greater than the
control group (i.e XTG > XCG). This implied that students taught with improvised instructional
materials performed better than those taught without improvised instructional materials in basic
technology.

Table 2: Mean scores of treatment and control group of students based on interest

N Mean SD
With improvised instructional materials 200 43.263 5.201

Without improvised instructional materials 200 39.761 4.166



The result on table 2, present the mean scores of 43.263 for students taught with improvised
instructional materials and 39.761 for students taught without improvised instructional materials.
From the result, the treatment group had mean score greater than the control group (i.e XTG>
XCG). This implied that students taught with improvised instructional materials have greater
interest in basic technology subject than those taught without improvised instructional materials in
basic technology.

Table 3: ANCOVA of students’ achievement in basic technology

Sources of variation Sum of squares DF MS F-val Sig.

Covariate 62.836 1 62.836 0.400 0.299
Pretest 62.836 1 62.836 0.400 0.299
Main Effects 32563.456 1 32563.456 230.331 0.132*
Trt Level 28531.234 1 28531.2346 230.331 0.132
Explained 33460.306 2 16730.153 115.166 0.574
Residual 31866.824 397 80.269
Total 65327.130 399 163.727
*Significant at 0.05 level.

Table 3 shows F-val (230.331) and sig-value (0.132) of main effects of treatment on students’
achievement in basic technology. With the F-val (230.331) > sig- val (0.132) at 0.05 level of
significance, the null hypothesis was not accepted. This implied that treatment was effective in
improving students’ achievement in basic technology.

Table 4:Multiple Classifications Analysis on Students’ Achievement in Basic Technology
Grand mean = 53.01 and adjusted mean = 49.78
Variable Unadjusted Adjusted

N Dev’n Eta independent covariates Beta

With improvised
Materials 200 -13.46 -11.49
Without improvised 0.74 0.74
Materials 200 15.02 14.33
Multiple R2 0.54
Multiple R 0.74

Table 4 shows the amount of variation accounted for by utilization of improvised materials on
students’ achievement. With grand mean 53.01 and adjusted mean 49.78, treatment contributed
54.76 (0.74)2 of variation in students’ achievement in basic technology.

Table 5:ANCOVA of Students’ Interest in Basic Technology

Sources of variation Sum of squares DF MS F-val Sig.

Covariate 89.335 1 89.335 1.652 0.902
Pretest 89.335 1 89.335 1.652 0.902
Main Effects 243332.015 1 243332.015 217.662 2.016*
Trt Level 243332.015 1 243332.015 217.662 2.016
Explained 242131.205 2 121065.605 108.831 2.016
Residual 12834.443 397 32.3286
Total 254965.648 399 639.01165
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*Significant at 0.05 level.

Table 5 shows F-val (217.662) and sig-value (2.016) of main effects of treatment on students’
interest in basic technology. With the F-val > sig- val  (230.331 > 0.132) at 0.05 level of
significance, the null hypothesis was not accepted. This implies that treatment was effective in
improving students’ interest in basic technology.

Table 6:Multiple Classifications Analysis on Students’ Interest in Basic Technology
Grand mean = 41.51 and adjusted mean = 40.34
Variable Unadjusted Adjusted

N Dev’n Eta independent covariates Beta

With improvised
Materials 200 18.76 9.80
Without improvised 0.83 0.83
Materials 200 20.31 12.73
Multiple R2 0.67
Multiple R 0.83

Table 6 shows the amount of variation accounted for by utilization of improvised materials on
students’ interest. With grand mean 41.51 and adjusted mean 40.34. Treatment contributed 68.89
(0.83)2 of variation in students’ interest in basic technology.

Discussion of Findings

From the study and results obtained, at the pretest level the students taught without innovative
improvised instructional materials do not have better achievement, interest and competence in basic
technology. Exposure to innovative improvised instructional materials in basic technology led to
significant change in students’ achievement, interest and competence.On achievement, the result
collaborated with the study of Inyang-Abia (1996), Akinbobola (2007) and Nwanweulo (2009)
which revealed that students learn better with the use of improvised instructional materials. They
observed that students’ achievement in science and technology differ when taught with or without
improvised materials. In interest, the finding agrees with that of (Ubana, 2010 & Usoro, 2010)
which studies revealed that students taught with improvised material had more interest in integrated
science than those taught without. This finding is also supported by Akano (2005) which attributed
students’ lack of interest and subsequent poor quality learning to unavailability of teaching
materials in science and technology.

Conclusion

Based on the data analyzed, findings and discussion made, it was concluded that the use of
improvised method of teaching practically oriented subjects such as basic technology has shown
that learners exposed to such method had better academic achievement and show high interest in
the subjects.

Recommendations

Based on the conclusion drawn, the following recommendations were made
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1. Technical teachers should make substantial effort to embrace the attitude of improvising
instructional materials in their basic technology lessons.

2. Teachers should be trained on the production of instructional materials and adequacy in
using them and their relevant to concepts that they will be used.

3. The attitude of most school heads locking up instructional materials (tools /equipment) in
cupboards depriving teachers’ access to use them should stop because teachers may not think of
improvising knowing that objects are locked up somewhere in the school.
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