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Effects of Problem and Project-Based Learning
Methods on Students Performance in Building
Technology

Yahaya Ibn Salihu, Mohd Safarin Nordin

Abstract: The study was carried out to investigate comparative
effects of the problem and project-based learning methods on
students’ performance in Building Technology.
Quasi-experimental study strategy of pre-test, post-test and
non-equivalent control group was utilized. The study made use
of 148 NCE 11 students of Building Technology in North-central
Nigeria. This comprised 56 students for problem-based learning
(PrbL), 47 students for project-based learning (PrjL) and 45
students for control group in the respective intact classes. The
task of the teaching methods to classes was completed by simple
balloting. Multiple choice test technique was used for data
collection. The instrument was content-checked by three
specialists while the consistency of the instrument was
ascertained through Kuder Richardson 21 (K-R21) that
produced 0.83 reliability coefficient. The administration of the
pre-test to the three groups took place a week before the
commencement of the treatments., The post-test was done to the
pupils in the three groups after six weeks. mean and Analysis of
Covariance (ANCOVA) at 0.05 level of significance was used to
analyze the collected data. The results showed that both PrbL
and PrjL methods significantly increased academic performance
of students than lecture method. Although the mean
performance gains score of the group exposed to PrjL was
slightly higher than that of the group exposed to PrbL. There was
significant (p < 0.05) difference among the mean performances
of students in experimental groups and those in control group.
Sexual role of the students has no important relationship with
their performance in Building Technology Performance Test.
The study recommended intensified use of PrbL and PrjL

methods for effective instructional delivery in Building
Technology.
Index Terms: Problem-based learning, project-based

learning, lecture method, academic performance, building
technology

I. INTRODUCTION

Vocational and technical learning is a form of education
with the main objective is to prepare the recipients for self or
paid employment in any technical and vocational trade on
graduation from their training institutions. [1] described it as
education designed to impart talents, skills, understanding,
attitude, work routines and thankfulness, knowledge and
information required by employees to enter and make
progress in work on a valuable and creative basis. One of the
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areas of specialization in vocational and technical education,
as presented in Nigerian tertiary education system, is
Building Technology.

Building Technology is designed to be effective and
dynamic with several utility purposes which prepare the
recipients for active participation in building construction
industry in this fast-changing society. Building Technology,
according to [2] is a vocational and technical education trade
that focuses on the application of engineering principles and
technology to design and construct buildings. [3] described
Building Technology as a discipline that focuses on the
teaching of technical procedures, expertise, procedures,
methods, tools and raw materials needed for the construction
and maintenance of buildings. [4] submitted that Building
Technology education coaches learners within the different
building innovation expertise succeed to set up and work
small-scale firms such as square industry, generation of
pre-cast concrete versatile shafts, concrete rings, course,
vases, interlocking tiles, favour squares and bricks among
others. [1] affirmed that the aim of Building Technology is to
offer technical knowledge and vocational aptitudes essential
for industrial development in order to deliver skilled young
males and females who will be enterprising in building
industry for financial improvement. [5] identified some of
the objectives of Building Technology education to include
equipping students to realize how to establish a site and be
aware with earthwork and formwork in the building sector,
be familiar with the techniques involved in solving
sub-structural  problems and erection of frames,
understanding statutory regulation, preliminary works,
concrete work, pre-fabrication and plan requirements and
understanding the construction of transformation and
drainage facilities among others.

In the Nigerian education system, the students of building
technology have the choice of being a foreman, craftsmen,
and technicians in building sector. The complexities and
advancement in present-day building construction and
design have necessitated improvement in skills and
competencies of building technology graduates. Therefore,
greater emphasis must be placed on providing building
technology education to students of higher institutions with
broad learning and problem-solving skills to prepare them
for current technological advancement in building industry.
In affirmation, [6] noted that
Nigerian employers of labor
are looking for workers that
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can flexibly attain, adopt, apply and transfer their
understanding to diverse situations and under changing
technical circumstances and respond autonomously and
innovatively in their place of work. Unfortunately, the
objective of producing independent and creative technical
and vocational education graduates for Nigerian upcoming
firms is far from being achieved due to weak quality of
graduates as a result of ineffective conventional teaching
method mostly use for instructional delivery in our schools.

The conventional method of instruction according to [7]
does not substitute critical, creative thinking and
collaborative ability to solve problems among students.
Similarly, [8] commented that conventional methods of
instruction which are mostly used by teachers of technical
and vocational education are only content-driven and
certainly not learner-centred. [9] also noted that
conventional teaching methods are one-way communication
methods of instruction that are mainly employed for
instructional transfer in Nigerian schools. Therefore, in
order to avert the observed poor performance and interest of
students in building technology, the use of interactive and
learners-centred methods of instruction, for example,
problem-based and project-based learning techniques should
be more intensified.

Problem-based learning, according to [10] is an approach
that is student-oriented through which they study, clarify,
and collaborate with the purpose of finding significant way
outs to the real-world problems. [11] described
problem-based learning as instructional approach that
transforms learners into active independent learner instead
of passive information receiver. [12] noted that
problem-based learning is effective for students to learn,
retain, integrate, and apply acquired information. [13]
argued that with the use of problem-based learning, students
are capable to discover further means of learning to stimulate
understanding on how to discover data that are related to the
problem and this increases their thinking ability. In
affirmation, [14] reported that problem-based learning is
made of several steps which include presentation of a
real-life problem to students; discussion of the problem and
formulation of hypothesis by the students, retrieval of
previous understanding and skill relative to the problem,
identification of knowledge deficiencies and making
research effort to find a solution. Importantly, [15] submitted
that problem-based learning authorizes students to conduct
research, integrate theory and exercise. Additionally, use
understanding and expertise to find a feasible answer to a
definite problem and it is an instructional (and curricular)
learner-centred approach. Apart from problem-based
learning, another notable interactive teaching technique
capable of stimulating students’ interest and performance as
documented in the literature is project-based learning.

Project-based learning has become a preferred teaching
technique especially given its attention to real-world
scenarios, students’ involvement, collaboration and other
elements that stimulate active learning. [16] depicted
project-based learning as a great strategy for students who
don't like just sitting and listening to lectures and it makes
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strides the basic considering and thought union capacities of
the understudies. Project-based learning requires active
participation of students and ensures the correlation of the
lessons. [17] stated that through project-based learning
approach, students find solutions to their problems by asking
questions, discussing their opinions, designing experiments,
getting and inspecting data, finding results, assigning their
opinions and answers to other people and asking new
questions. Corroborating its significance in skill acquisition,
[18] submitted that project-based learning helps individual
learner to improve their group activity expertise, approach,
sense of self-concept and studying skills in learning
environments based on individual cooperation. Summarily,
[19] observed that the key objective of project-based learning
is to assist students take responsibility for their own
education and boost them to work with others jointly. The
projects must be associated with real-life states and students
must understand what and why they are learning. In relation
to this study, therefore, problem-based learning and
project-based learning instructional techniques are highly
interactive and learners-centred instructional techniques that
can be adopted by building technology lecturers to enhance
students” academic performance in Nigerian tertiary
institutions.

Academic performance of students, according to [20] is
their learning effects which consist of the knowledge, the
expertise and involvements learned in lecture hall and
laboratory practices. [21] viewed academic performance as a
process that involves the students developing on their mental
and intellectual capacity. [22] argued that students’
achievement is measured by classroom tests or other forms of
assessment and is a clear indicator of performances in school
subjects. Unfortunately, there seems to be a growing gap
between industrial skill needs and the acquired skill
performance of most Nigerian graduates of technical and
vocational education, building technology inclusive.
Interaction by the researchers with both students and
graduates of building technology education in north-central
Nigeria revealed their obvious deficiency in basic knowledge
and skills needed for effective performance in the
contemporary building technology industry.

The recent decline in interest and academic performance
of students in building technology examinations is
worrisome. Often times, poor educational performance of
pupils is a product of ineffective instructional delivery
methods used by the teachers. For instance, [23] emphasized
that learning through conventional methods such as lecture
and demonstration methods rather passive but not active.
The increasing rates of roads and bridges collapse couple
with the current rising trend of building structural defects,
failures and collapse that characterized Nigerian building
industry has revealed the poor level of competence of most
building technicians in the industry. Hence, efforts must be
made to strategize building technology education in Nigerian
schools through quality and
skill-based instructions to
produce competent actors in
the Nigerian building
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industry. It was based on this yardstick that this study was
carried out to investigate effects of problem and project-based
learning methods on students’ performance in building
technology in North-central Nigeria.

1. METHODS

A. Design

This research implemented quasi-experimental research
design which is pre-test, post-test, non-equivalent control
group design. [24] defined quasi-experimental research
design as a design that permits the use of intact classes. [25]
stated that quasi-experimental designs recognize a
comparison group that is as similar as possible to the
treatment group in terms of baseline (pre-intervention)
characteristics. The design is illustrated as follows:

X1 0, O, (Experimental Group 1:
Problem-based learning)
X 0, 0O, (Experimental Group 2:

Project-based learning)
X3 0, O, (Control Group)
Where: X = treatment using Problem-based learning
X, = treatment using Project-based learning
X3 = Control group (Conventional lecture
method)
O, = represents test before treatment (pre-test)
O, = represents test after treatment (post-test)
The research was completed in the North-central region
of Nigeria consist of following six states: Kogi, Niger, Benue,
Kwara, Plateau, Nassarawa and the Federal Capital
Territory.

B. Population and Sampling Procedures

Three provinces (Niger, Kogi and Plateau) were arbitrarily
chosen out the current six states in North-central Nigeria.
From the three nominated provinces, the three colleges
which offer Building Technology were examined and one
college belonged to each of the three chosen provinces.
Therefore, the three selected colleges of education are:

I. Niger State College of Education, Minna with 47 students

Il. Federal College of Education, Pankshin, Plateau State
with 56 students

I11. Kogi State College of Education, Ankpa with 45 students.

Therefore, 148 students were selected as a sample for the
study from 2017-2018 session.

The assignment of the classes for teaching methods was
prepared through balloting. Hence, Federal College of
Education, Pankshin was allocated problem-based learning
(PrbL), Niger State College of Education was assigned
project-based learning (PrjL) ande Kogi State College of
Education was allotted to the conventional lecture method.

C. Instrument

Total 50 multiple choice questions were used with the help
of Building Technology Performance Test (BTPT)
instrument to derive the Data for this research. Every
questions were composed of four choices (i), (ii), (iii) and (iv)
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out of which one choice was the right answer. It was
content-validated by three specialists and the reliability was
recognized through Kuder Richardson 21 (K-R21) that
produced 0.83 reliability coefficient.

I1l. EXPERIMENTAL PROCEDURES

In advance to the beginning of the treatments, all students
together in dual experimental sections (PrbL and PrjL) and
control group were exposed to pretest to attain the pre-test
performance marks. The marks got by students from these
three groups denoted their pre-test marks. Afterwards, the
real treatment started and continued for six weeks in which
students in PrbL groups were educated using Problem-based
learning, students in PrjL were trained using Project-based
learning whereas students in the control group were educated
by conventional lecture method. Everyone has taught
Building Technology. After the sixth week of the treatments,
the post-test was managed to the students in their particular
groups to get the post-test performance marks. The scripts
were gathered and marked by the scholar and the students
were scored more than 50; because any right solution out of
the 50 questions is 1 mark. The data gathered from the three
groups in the pre-test and post-test were arranged for
analysis.

IV. ANALYTICAL TECHNIQUES
Data collected were analyzed using mean, standard

deviation Analysis of Covariance (ANCOVA) at 0.05 level of
significance.

V. RESULTS AND DISCUSSION

TABLE: MEAN PERFORMANCE SCORES OF BUILDING TECHNOLOGY
STUDENTS TAUGHT WITH PROBLEM AND PROJECT-BASED LEARNING
METHODS AND THOSE TAUGHT WITH CONVENTIONAL METHOD

Post-test

Groups Pre-test  Pre/Post-test

" X SD X SD

Gain Scores

Problem-based 56 23. 4.4 4118 3.48
Learning 11 5 18.07
Project-based 47 228 43 43.04 3.28
Learning 1 1 20.23
Conventional 45 229 4.2 29.24 4.20
(Control) 3 6 6.31

920

The result in Table 1 reveals that NCE students taught
problem-based learning method had pre-test mean
performance score of 23.11, post-test mean score of 41.18
and mean performance gain score of 18.07. [13] affirmed
that problem-based learning is an effective method to explain
chemistry so as to develop
students’ critical thinking and
problem-solving capabilities.
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The result of [12] revealed that students exposed to
problem-based learning method considerably presented high
level of accomplishment enthusiasm than the students of
control group. A substantial and positive correlation was
found between pre and post achievement motivation marks,
and substantial change was found in the gain achievement
motivation scores of students taught through problem-based
learning. [26] confirmed that problem-based learning
instruction significantly increases achievement of students in
Physics than the use of conventional method. [14] also
determined that influence of problem-based learning on
performance of students and found that the problem-based
learning approach is effective in terms of increased academic
achievement of students.

NCE students taught with project-based learning method
had pre-test mean performance score of 22.81, post-test mean
performance score of 43.04 making their mean performance
gain score to be 20.23. In agreement with the findings of this
study, [27] established that the project-based learning
approach had significantly higher academic achievement
effects on students’ academic performance than those taught
with classical teaching technique. Similarly, [28] observed
that students in the project-based learning made superior
academic performance than those in control group. This is
because students in the treatment group stated typically
positive views about the usage of the project-based learning
method. [29] found that the use of project-based learning
improved students understanding of concepts and helps them
to achieve higher behaviour and academic achievement than
the use of conventional teaching method.

For the control group that was taught Building Technology
with conventional lecture method, their pre-test mean
performance score was 22.93, post-test mean score of 29.24
and mean performance gain score of 6.31. The results
noticeably display that the use of problem and project-based
learning methods appreciably increased academic
performance of NCE students in Building Technology than
using classical lecture method for instructional delivery. [30]
carried out a study and found that students taught with
project-based learning significantly outperformed students
taught with discussion, self-regulated learning and the
lecture (control) groups. [31] carried out a study by
comparing the effects of project-based learning method with
lecture method and found that students who were taught with
project-based learning method could produce equipment
capable of innovative skills needed in meeting global

competitiveness.

TABLE: MEAN PERFORMANCE SCORES OF MALE AND FEMALE
STUDENTS TAUGHT BUILDING TECHNOLOGY WITH PROBLEM AND
PROJECT-BASED LEARNING METHODS AND THOSE TAUGHT WITH

CONVENTIONAL METHOD

Fema 8 23.0 456 41. 3.1 1825
les 0 25 9
2 Project-based  Males 41 22.8 460 43. 3.2 20.22
Learning 2 04 6
Fema 6 226 436 43. 3.7 2233
les 7 00 4
3 Conventional  Males 39 23.0 452 30. 40 7.11
(Control) 6 17 1
Fema 6 220 3.78 29. 45 7.10
les 1 11 3

The results presented in Table 2 show the effect of gender
on the performance scores of NCE students taught Building
Technology using problem and project-based learning
methods and those taught with conventional lecture method.
The results show that male students taught Building
Technology with problem-based learning method had
pre-test mean performance score of 23.13, post-test mean
performance score of 41.17 and mean performance gain of
18.04. Female students taught with problem-based learning
method had pre-test mean performance score of 23.00,
post-test mean performance score of 41.25 and mean
performance gain of 18.25 in Building Technology
performance test. [32] studied gender differences in
electricity interest and achievement scores using
problem-based learning. The results showed that there was
no significant difference between the mean achievement
scores of gender-based students when taught electricity using
problem-based learning approach. [33] investigated
problem-based learning and students' academic achievement
on thermodynamics and found that gender had no significant
effect on the students’ mean achievement scores when taught
with problem-based learning approach.

On the other hand, male students taught Building
Technology with project-based learning method had a mean
performance score of 22.82 in the pre-test, 43.04 in the
post-test making their mean performance gain to be 20.22.
The female students taught with project-based learning had
pre-test mean performance score of 22.67, post-test score of
43.00 and performance gain score of 22.33 in Building
Technology test. The result of [34] showed no significant
gender difference as project-based learning had a positive
effect on both male and female students. [35] investigated
inquiry project-based learning and found that gender (male
and female) differences and academic abilities had no
significant moderating effects on the learning dimensions.

For the control group, male students taught Building

S Treatments Gend N Pre-test Gain Technology with conventional lecture method had a mean
N er . Post-tes  Scores  performance score of 23.06 in pre-test, 30.17 in post-test,
X t therefore making their mean performance gain to be 7.11.
Sb — The female students in control group had mean performance
sD score of 22.01 in pre-test, 29.11 in post-test and mean
1 Problem-based Males 48 23.1 442 41. 35 1804  Performance gain of 7.10.
Learning This outcome specifies that
3 17 2
both problem and
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project-based learning methods considerably increased
academic performance of male and female students in
Building Technology than conventional lecture method.
Although, students taught with project-based learning had
relatively higher performance gain score than those taught

with problem-based learning.

TABLE 3: ANALYSIS OF COVARIANCE (ANCOVA) OF NO SIGNIFICANT
EFFECTS OF TREATMENTS (PROBLEM AND PROJECT-BASED LEARNING
METHODS) AND GENDER ON ACADEMIC PERFORMANCE OF STUDENTS IN
BUILDING TECHNOLOGY TEST.

Source Type Il | DF | Mea | F-c | Sig. | Dec
Sum of n al isio
Squares Squ n
are
Correcte | 5767.335 961. 80.
6 .000
d Model @ 222 | 452
516 | 431
Intercept | 5161.416 1] 141 .99 | .000
6 8
139. | 11.
Pretest 139.739 1 .001
739 | 696
123 | 103 S*
Groups 2468.371 2| 418 | .29 | .000
5 8
2.02 | .17 NS
Gender 2.026 1 .681
6 0
Groups * 142 ] .11 NS
2.847 2 .888
Gender 3 9
11.9
Error 1684.638 | 141
48
221012.0
Total 148
00
Correcte
7451.973 | 147
d Total

Note: R? = 0.774; Adjusted R? = 0.764; S* =
Significant, NS = Not Significant at 0.05.

The result presented in Table 3 shows that treatment
(Groups) as the main factor had an important effect on
students’ performance. The F-calculated (F-cal) value of
103.298 and the p-value of 0.000 that is less than 0.05 level
of significance specify important modification in the mean
performance scores of students taught with problem and
project-based learning methods and conventional lecture
method based on the treatments given. For the effect of
gender on academic performance in Building Technology,
the result shows that the F-calculated value of 0.170 and
p-value of 0.681 which was greater than 0.05 level of
significance indicate that there was no significant difference
in the mean achievement scores of male and female students
in the Building Technology performance test. [32] reported
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that gender is not a significant factor in respect to effects of
problem-based learning on students’ academic performance.
[36] found that there is no important difference among the
mean achievement scores of male and female students taught
algebra using problem-based learning approach. [34] found
that project-based learning had a positive effect on both male
and female students, hence, suggesting that project-based
learning is not gender-sensitive.

The result of interaction effects of gender and teaching
methods (Group*Gender) shows F-calculated (F-cal) value
of 0.119 with a p-value of 0.888 which is greater than 0.05
level of significance. This indicates that there was no
significant interaction effect between the treatments
(Groups) and gender of the students with respect to Building
Technology performance test.

VI. CONCLUSION

The current unemployability status of most graduates of
Building Technology and incessant cases of building failure
and collapse in Nigeria had revealed beyond doubt that the
competence of most of the technicians in Nigerian Building
industry is questionable. Hence, the objective of producing
competent Building Technology graduates as quality
manpower in the Nigerian building industry has not been
achieved. Therefore, greater emphasis must be placed on
providing quality Building Technology education to students
through interactive, broad learning and skill-based methods
of instruction. Therefore, this study was carried out to
comparatively investigate effects of problem-based learning
and project-based learning methods on students’
performance in Building Technology using North-central
Nigeria as case study. The results showed that both
problem-based learning and project-based learning methods
significantly increased academic performance of students
than lecture method. Although, the mean performance gains
score of the group exposed to project-based learning was
slightly higher than that of the group exposed to
project-based learning. The result of the study further shows
that problem and project-based learning are not
gender-sensitive as the two learning methods showed no
significant interaction with gender of students. There was
significant difference between the mean performances of
students in experimental groups (problem and project-based
learning methods) and those in control group. The study
recommended:

1. Increased use of problem-based and project-based
learning methods by technical and vocational
education teachers for effective instructional delivery in
Building Technology.

2. Government at all levels should formulate applicable
strategies to reinforce problem-based and project-based
learning methods in Nigerian technical and vocational.

3. Efforts should be made by government and school
administrators for the acceptable facility of relevant
instructional materials
to help quality teaching
and learning  with
project-based and
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project-based learning techniques.

4. There should be skill update and timely in-service

training to teachers and lecturers of technical and
vocational education for effective application of
problem-based and project-based learning methods that
are interactive and student-centred.
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