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Abstract

This study determined the effectiveness of Practice-based Inquiry Cycle on students'
performance in practical skill tasks, in the NCE (Technical) programme in Colleges of
Education in Nigeria. One research question and one null hypothesis were developed to guide
the study. Quasi experimental design with pre-test, post-test, experimental and control groups
design was used. The population consisted of 467 NCE II Technical students in the 2014/2015
academic session from two purposively selected Colleges of Education. Intact class sizes of 30
were used for the treatment for six weeks. The instrument was Practice Based Inquiry Student
Test (PBIST) which contained 70 adapted NABTEB items in building technology. The PBIST was
validated by experts, trial tested and subjected to reliability test using PPMC, and a value of
0.84 was obtained as the reliability index. The collated results were analysed using descriptive
statistics, and line graphs. The null hypothesis was tested using independent sample t-test. at
0.05 level of significance, which was rejected because,  the p-value of 0.001 obtained  was less
than the Alpha values at 95% confidence level. The findings revealed positive performance in
practical skill task as a result of the effects of the PBI used during the treatment in the Colleges
of Education. The study recommended the injection of the PBI in teaching trade subjects in the
NCE (Technical) programme in Nigeria.
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Introduction

The wind for change in the educational sector in Nigeria, started far back with the

curriculum conference of 1969, followed by the curriculum seminar of experts in 1973. The

outcome of the two activities gave birth to the National Policy on Education of 1977 and

consequently, the 6-3-3-4 system of education in Nigeria. The system came with a lot of pre-

vocational and technical packages aimed at facilitating technological growth from the grass root.
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The National Policy on Education (2009) revised, outlined the specific goals of technology

education, which captured the NCE(Technical) programme as to; Give training and impart the

necessary skill for the production of technicians, technologist and other skilled personnel who

shall be enterprising and self-reliant; Train people who can apply scientific knowledge to solve

environmental problems for the convenience of man and to; Give exposure on professional

studies in the technologies.(NPC, 2009, P.44).

The innovation in the educational system came with the problem of, grossly inadequate

technical teachers, to handle Introductory Technology (basic technology) at the Junior Secondary

School (lower basic) level. In response, eight new Colleges of Education (Technical) were

established to train technical teachers at the NCE (Technical) level by the Government with the

National Commission for Colleges of Education (NCCE) as the regulatory agency. The NCCE

periodically reviewed the Minimum Standards (curriculum) in 1990, 1996, 2002, 2008 and 2012

but, the outcome after implementation left much to be desired in practical skill development of

the NCE (Technical) students. The pre-service teachers therefore, graduate without the required

technical skill to teach the basic technology subject in the lower education level in the country,

as found by (Aina, 2008) and (Atsumbe, Raymond, Idris & Mele, 2012). The need for practical

proficiency of pre-service technical teachers inspired this study on; The Impact of the Practice-

based Inquiry Cycle on practical skill acquisition in the NCE (Technical) programme in Nigeria.

The practice based inquiry cycle (PBI) is a learner based method, that was used and

found effective, at lower basic level (primary and junior secondary schools) in Kano during the

State Education Sector Project (SESP) in 2010. The project was a World Bank intervention in

Teacher Professional Development in Kano, Kaduna and Kwara States. In addition, the PBI is a

Practical method, it promotes cooperative-learning, facilitates problem-solving, eases conceptual

understanding, improves critical thinking skill of students and have measurable learning

outcomes. The method was used for practical instruction in the Building Technology component

of the NCE (Technical) programme in Nigeria, hoping that it will be an alternative instructional

method that could enhance practical skill acquisition in Building Technology and consequently

improving the practical standards of the NCE (Technical) programme.
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PBI Cycle

Source: Adapted from, Core Module Component 2 SESP Kano participant hand book 2009

The cycle starts with the selection of the practical activity the teacher intend to expose the

students to from the minimum standards (curriculum), the next stage is the development of an

action plan, which entails mobilizing all resources needed for the instruction. The next stage is

the implementation, which is conduct of the practical activity with the students. The evaluation

of the implementation is jointly done with the students to identify weaknesses, failures and why?

Revise areas of
weaknesses in the
action plan, and re

implement

Implement your
action plan and

monitor progress
you are making

Jointly evaluate
implementation, reflect on;
what is tried, achieved, not

achieved and why?

select an area of practical
task, the students will be

exposed to

Develop an Action plan, which
contain all the instructional
resource needed, the target
group, contact hours needed

and date(s)



Benchmark Journals
INTERNATIONAL JOURNAL OF EDUCATIONAL BENCHMARK (IJEB),

eISSN: 2489-0170 pISSN:2489-4162 University of Uyo

Vol. 7(1)  2017 www.benchmarkjournals.com Page 4

And finally revision and re-implementation of the action plan when the weaknesses/failures are

addressed.

Statement of the Problem

Both the philosophy of the NCCE Minimum Standards (curriculum), (1990-2012) on the

NCE (Technical) programme and the National Policy on Education (2009) revised, stated the

need for adequate practical skills to teach technical subjects by the pre-service technical teachers.

The curriculum document further provides that, the NCE (Technical) programme be taught

through lectures and practical for the technical courses. Presently the volume of the curriculum

contents  of the five trade subjects; automobile, building, electrical/electronics, metal work and

wood work technology that made up the NCE (Technical) programme, the contact hours

provided and the methods used presently in teaching building technology, (lecture methods) left

much to be desired. Consequently, most of the graduates are not able to efficiently and

effectively teach basic technology which involves practical activities in Junior Secondary

Schools in Nigeria (Aina, 2008) and (Atsumbe et al, 2012). This has also created gap between

the practical proficiency of the NCE (Technical) graduates in the instructional process and the

expectations of technological progress and development of Nigeria.

The PBI was adapted and used in exposing students to practical activities in the NCE (Technical)

programme in Nigeria, hoping that it will be an alternative instructional method that could

enhance the acquisition of practical skill and consequently improving the standard of the NCE

(Technical) programme in Nigeria.

Research Question

The research question developed to guide the study was;

What is the effect of Practice-based Inquiry Cycle on performance in practical skill task of

Building Technology students in the NCE (Technical) programme in Colleges of Education in

Nigeria?

Null Hypothesis

A Null Hypothesis was developed in line with the research question and was tested at

0.05 alpha level of significance;
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There is no significant difference between the effects of practice-based inquiry cycle and

conventional lecture method on performance of NCE (Technical) students in practical skill tasks

in Building Technology in Colleges of Education in Nigeria.

Theoretical Framework

This study was based on the Constructivist Learning Theory, many scholars in the realm

of education have written extensively on constructivism as a new learning paradigm, prominent

amongst them in this century are; Jean Piaget who posited that humans learn through

construction of one logical structure after another. while John Dewey  posited that education/

learning happens through inquiries, he viewed that, for learning to take place one should engage

in sustained inquiry, study, ponder, consider alternative possibilities and arrive at a conclusion,

which is the new knowledge.

An appraisal of the works of Wnet Education (2016), in the Faculty of Education

University of Sydney on Constructivism package contained the position of the above scholars,

and revealed further that; As a learning theory, it provides solids conceptual basis for learning, it

viewed that, learners are not blank slates, but rather construct their understanding and knowledge

of the world through experiencing new things, reflecting and integrating of the new experiences

with the past. The theory further considered learning to be an active technique/process where real

world are explored to solve problems. The learners are guided to learn how to learn, through the

exploration of their innate curiosity and potentials. They are not instructed to "reinvent the

wheel" but are rather guided to discover how the wheel turns through real activities, developing

hypothesis, testing theories and drawing conclusions.

The role of the teacher is still very significant, he needs the mastery of his subject matter

but, should be flexible and be willing to accept new knowledge discovered during interactions

with his learners. His new role is to facilitate, guide, coach, prompt and reinforce inquiries and

promote collaborative learning through jigsaw and other grouping strategies. The constructivist

learning arena is constructive since knowledge is acquired through construction by learners;

Active through experiments and practical activities; Reflective through referral to past

experiences; Collaborative through interactions among peers and Inquiry based through

questions and revisiting conclusions by learners.
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Shortcomings of this theory includes overload of knowledge, tyranny of the majority in

group work, elitism due the resource required which could be available in only privileged

schools and unaccountable evaluation method. An overview of the Practice-Based Inquiry Cycle,

starting from the identification and selection of a practical instructional task, the development of

an action plan which is simply an elaborate plans for practical activities, implementation and

evaluation of the implemented action plan are in tandem with the principles and provision of

constructivism learning theory.  Therefore this principle was used in the design of the lesson plan

used in both the experimental and control schools used for the study.

Methodology

The study used the quasi-experimental design. Cohen (2007), identified quasi

experimental design for use in educational experimentation in the natural setting rather than the

laboratory. The Pre-test Post-test, control and experimental non equivalent groups design was

used. In this design there was a pre-test, to both the control and the experimental groups at the

beginning of the study while the experimental group received the treatment, which was using the

Practice- based Inquiry Cycle to teach selected topics in one of the trade subjects (building

technology) for six weeks, in the experimental school by the researcher. The control groups were

equally taught the same topics using the traditional lecture methods being the practice. All the

groups (control and experimental) were afterwards subjected to a Post-test using the same items

earlier pre-tested at the beginning of the study. The research was carried out without affecting the

academic programme of the institutions selected for the study and the existing classes of the

subjects. The study used two institutions, one for the control and the second as the experimental

group.

The population for this study comprised of all the regular NCE II (Technical) students in

the 2015/2016 academic session from Federal Colleges of Education (Technical) Bichi and

Gombe, , numbering four hundred and sixty seven. The institutions offer the NCE (Technical)

programme.

Table 1: Population of the Study
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S/N Institution NCEII (Technical) students
1 Federal College of Education (technical) Bichi 220
2 Federal College of Education (Technical) Gombe 247

Total 467
Source; Deans Offices of the Institutions

Intact class sizes of the students were used. This is to avoid disruption of normal
academic programme of the institutions. Purposive sampling was used in the choice of the
institutions to allow the researcher to effectively carry out the study being an experimental
design, and the sampled institutions have all the characteristics being sought for the study, this is
in line with, Louis, Lawrence and Keith (2007). The sampled institution use the same curriculum
which is the NCCE Minimum Standards, by implication they employ the same category of staff,
admit students with same entry qualifications.

A teacher made achievement test measuring practical task performance (PBIST) was
developed and used for the pre-test and post-test in both the control and experimental
institutions. The topics used in the treatment were; setting out of simple building plans,
foundations, walls and basic safety skill required in building technology. These topics are
contained in the (NCCE) Minimum Standards (curriculum) for NCE II (Technical) students. The
test items consisted of seventy multiple choice items measuring building technology skill in the
affective and psychomotor learning domains. The items were sourced from past National Board
for Technical and Business Examination (NABTEB) question papers, and were adapted using
actions verbs that measures achievement in learning as contained in the improved bloom
taxonomy of measurable verbs in the three learning domains.

The teacher made achievement test (PBIST) sourced and adapted from past questions of
an already validated examination body (NABTEB), was further  validated by Principal and Chief
lecturers in Building Technology, Measurement and Evaluation, English and Technical
Education. The outcome of the validation improved the construct of the items and simplified
vague questions. The result of the test items obtained during pilot study conducted at Abubakar
Tatari Polytechnic Bauchi which also offers the NCE(Technical) programme, was computed to
determine the reliability coefficient using, Pearson Product Moment Correlation PPMC and a
value of .84 was obtained as the index of reliability which indicates good reliability of the
instrument used for the study.

The data collected were analysed using descriptive statistics; mean, standard deviation,
and line graphs; these were used to answer the research question raised for the study. The
hypothesis developed in relation to the research question was tested using independent sample t-
test at 0.05 level of significance that is 95% confidence level. The SPSS package 22.0 was used
in the computation

Results and Discussion
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In response to the research question , thirty selected pre-test and post-test scores based on full
participation during treatment session were analysed, indicating the values obtained in both the
control and experimental groups as contained in table 3. Thirty subjects are adequate for
experimental research as stated by Lusford and Lusford (1995); Ogunleye (2000).

Table 3: Performance Means in Practical task performance in Building Technology
Status N Pre-test mean Post-test mean Mean difference Std. pre Std. post
Exp. group 30 8.26 12.33 4.07 3.59 3.03
Cont. group 30 7.36 9.03 1.67 3.02 3.23

Table 3 indicated that, the performance mean difference between the pre-test and post-test in the
experimental group (4.07) is higher than the value obtained in the control group (1.67).

The outcome indicates positive effects of the PBI in enhancing performance in practical
skill tasks, on the NCE (Technical) Students in the experimental group. While the insignificant
mean difference obtained in the control group (1.67), could be attributed to the weakness of the
traditional methods of instruction used in teaching practical skills in the control group. This
outcome is vividly shown in line graphs (figures; 2 & 3) respectively.

Figure 2: Line graph of Performance Scores in Practical Skill tasks Experimental Group

The red graph line in  figure 2, indicates post-test results while the blue graph line indicates the
pre-test results. The red line located at the upper continuum has a wide margin with the blue
line, which displays better performance in the experimental group as a result of the integration of
the PBI cycle in  practical  skill instructions. This is   comparatively different with  the margin
obtained in figure 3, where the traditional lecture method was used in practical instruction.
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Figure 3: Line graph of Performance Scores in Practical Skill tasks of Students in  Control
Group

The red graph line in  figure 3, indicates post-test results while the blue graph line
indicates the pre-test results. The red  line have almost merged with little margin at some points
with the blue  line, which displays poor performance in the control group as a result of the use of
the traditional method in practical instructions. This is glaringly different with figure 2, where
the PBI was used for instruction.

Null Hypothesis Testing

The null hypothesis tested the performance of the students in practical skill tasks, in the NCE
(Technical) programme, the hypothesis was tested at 0.05 level of significance using the
independent sample t-test in the experimental group as contained in Table 4.

Table 4: Independent Sample t-test on the performance of Students taught using the
PBI Method in the Practical Skills Tasks

Status N Mean Std Deviation Std error t-value(critical) DF p-value  decision

Pre-test 30 8.27 3.59 0.86 -4.74 58 .001 rejection
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Post-test 30 12.33 3.03 0.86
P<α (0.05), absolute t-value > t crit.(2.000) at DF of 58, Hence, reject null hypothesis

Table 4: showed that, t (58) = 4.74, p<(0.05). Based on the above evidence, the null
hypothesis was rejected, which implies there is significant difference between the pre-test, post-
test performance of students taught using the PBI in practical skill tasks in Colleges of Education
in Nigeria. This has established significant impact of the PBI as an enhanced method of
instruction in the institution which enhanced performance in practical skill tasks as evident in
this study.

Conclusion

Based on the outcome of the analysis of results and test of hypothesis, the study
concluded that; The use of the PBI Cycle in teaching (Building Technology) trade component of
the NCE (Technical) programme has enhanced the performance of the students in practical skill
tasks in Colleges of Education in Nigeria. Consequently this will improve the potentials of the
pre-service teachers, eventually becoming more effective and efficient Basic Technology
Teachers on graduation.

Recommendations

In view of the findings from the hypothesis tested, the study recommended that;

1. Teachers should adopt PBI Cycle as an instructional method in the NCE (Technical)
programme, especially in teaching trades subjects that requires practical skill acquisition.

2. Curriculum planners could inject the PBI as an instructional strategy at all levels, which will
facilitate the paradigm shift to resource based and collaborative instruction in our institutions.

3. Further studies be made in specific instructional areas using the PBI, so as to identify salient
components that requires value addition.
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