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This study was designed to assess the comparative effectiveness of project 
and demonstration teaching methods in improving students’ retention 
ability in basic electricity in technical colleges. The study adopted quasi-
experimental design; specifically, the pre-test, post-test and delayed posttest 
for non-equivalent groups were used. One research question and one 
hypothesis tested at 0.05 level of significance guided the study. There are 4 
technical colleges in Ebonyi State and each technical college offers basic 
electricity. A total of 141 Technical College II (TC II) students formed the 
population of the study. The instruments used in the study were Basic 
Electricity Achievement Test (BEAT), Project Method Instructional Manual 
(PMIM) and Demonstration Method Instructional Manual (DMIM), which 
were validated by three experts. Two experts were from Technology 
Education and the other expert from Measurement and Evaluation, Nnamdi 
Azikiwe Universty, Awka. Data collected was analyzed using mean and 
standard deviation, while the hypothesis was tested using Analysis of 
Covariance (ANCOVA). The study found that students taught basic electricity 
with project teaching method performed significantly higher in the mean 
retention ability than their counterparts taught with demonstration teaching 
method. This shows further that project teaching method was more effective 
than demonstration teaching method in improving students’ retention 
ability in basic electricity. The researchers recommends that since project 
teaching method has been found to be more effective in improving students’ 
retention ability in basic electricity, teachers should be encouraged, trained 
and motivated to apply project method in teaching basic electricity so as to 
improve their retention ability. 

 
Keywords: Basic electricity, demonstration teaching method, project teaching 
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INTRODUCTION 
 
One of the goals of technical education programme is to 
provide trained manpower in technical skills that will lead 
students to the industry or self-reliant economically 
(Robinson, 2017). This type of educational training enables 
students to gain entrance ability in their areas of study. It 

also prepares students with the skills, knowledge, and 
competencies needed to progress in their areas of study. 
The training is usually carried out in technical institutions 
that have facilities like: universities, technical colleges and 
colleges of education (technical). Basic electricity is  one  of  
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the subjects taught in technical colleges that equips 
students which skills and knowledge for industrial 
production and self- reliance. Basic electricity as one of the 
modules that cuts across the entire engineering and related 
technical subjects, ought to be taught well using effective 
teaching method to ensure that students acquire the 
necessary knowledge and skills for employment after 
graduation (Eze et al., 2019). 

Many of our standard methods of teaching have been 
shown to be comparatively unproductive in students’ 
ability to master and retain vital concepts (Giridharan and 
Raju, 2016). The traditional methods of teaching (for 
example lecture and recitation method) do not foster 
collaborative problem- solving, critical thinking and 
creative reasoning. The poor performance of students in 
engineering education may be attributed to poor teaching 
strategies (Vincent and Akpan, 2014).  

Teaching methods according to Ogbuanya et al. (2017), 
are steps, means and procedures engaged by teachers to 
impart skills and knowledge to students.Teaching methods 
are those processes and strategies that aid students to 
acquire appropriate and functional skills in an environment 
to function effectively in meeting the demands of the 
society. Similarly, teaching method involves complex 
activities teachers use to guide students through variety of 
experiences geared towards achieving the development of 
human capacity in ideas, knowledge, principles, attitudes 
and experiences. Teaching methods help teachers to impart 
the basic scientific knowledge, trade theories and trade 
practices capable of making technical education students 
creative at the completion of their programme. Teaching 
methods facilitate students’ learning and satisfaction 
(Dorgu, 2015). Effective teaching method will no doubt 
promote the practical experiences of the students in basic 
electricity. Hains and Smith (2012) opined that teaching 
methods train students to solve problems, adapt 
information to real life, work collaboratively and become 
lifelong learners. Teaching methods are generally used to 
foster students’ participation in learning activities, provide 
the sense of reasonability and direct application of learning 
principles to the achievement of stated educational 
objectives. This could enhance students’ retention ability in 
the learning process. Furthermore, Kennedy (2011) 
maintained that proper selection of teaching methods could 
help teachers accomplish specific goals in their subject 
areas like basic electricity. Valls and Ponce (2013) affirmed 
that effective learning hardly occurs in teacher-centered 
teaching methods and calls for the use of effective teaching 
strategies like project and demonstration teaching 
methods. 

The project teaching method is widely applied in many 
educational areas but unfortunately in practice, it is still of 
little priority in technical colleges. Literature sparsely 
presents effectiveness of project teaching method and its 
application in enhancing students’ retention ability in basic 
electricity. Kołodziejski et al. (2017) opined that the 
application of project teaching method at the level of pre-
school,  early-school  education  and  higher  education  is  

 
 
 
 
hardly visible. This entails that more work needed to be 
done in creating awareness on the effectiveness of project 
teaching method and to enforcing its application in schools 
especially in technical schools. Moreover, in educational 
institutions, effective and innovative teaching methods that 
could provide students with an opportunity to practise 
what they have learned could trigger students to be more 
active at all levels of education. The teachers should 
support students’ projects, assist in decision making, define 
the expectations, and support students in related areas of 
perceiving, discovering, defining, verifying, applying and 
mastering the project. It is important to identify the 
benefits arising from the effectiveness of project teaching 
method and its application in teaching basic electricity in 
technical colleges so as to enhance students understanding 
and retention in basic electricity. 

Meanwhile, Mills and Treagust (2013) opined that 
project-oriented and project-based learning offer the 
students an opportunity to learn the needed skills and 
knowledge that can easily be retained. Kuntalp et al. (2010) 
affirmed that project- oriented learning provides a 
simulated work environment in which the students 
observe, practice and produce a product. This is because 
the students are exposed to various projects and their 
corresponding specifications in which they choose project 
topics depending on their interest and experiences (Zhang 
et al., 2015). In other words, the teacher supplies 
specifications to students on how to handle the chosen 
project and the students adhere to the specifications in 
order to achieve the desired product (Diise et al., 2018). 
This affirms the fact that using project teaching method to 
teach students will help to achieve effective instructional 
delivery that will improve students’ retention ability in 
technical colleges (Ogbuanya et al., 2017). However, this 
can be compared with demonstration teaching method.   

Demonstration teaching method according to Akinbobola 
and Iktde (2011) is a strategy used to teach concepts and 
principles of the real thing, by combining explanation with 
handling or manipulation of real things, materials and 
equipment. The purpose of using demonstration teaching 
method is to show the process of occurrence of an event 
according to the teaching materials, how they are attained 
and an ease to the understanding for students in 
teaching/learning process (Ramadhan and Surya, 2018). 
Stefaniak and Tracey (2015) opined that learning should be 
designed to create permanent changes in students’ 
knowledge and behavior by utilizing available information 
and resources to improve students’ retention. Furthermore, 
Price and Brooks (2012) opined that demonstration 
teaching method improves students’ performance on 
practice, assignment, laboratory investigation and 
examination; as well as in enhancing  students’ 
understanding of concepts. It is clear from the above 
discussion that project and demonstration teaching 
methods are student-centered method of teaching which 
promote students’ active participation in learning and 
teachers should facilitate the learning process. However, 
one   of   these  two  methods  could  be  more  effective  in 



 
 
 
 
improving students’ retention ability in basic electricity. 

Academic retention according to Safo et al. (2013), is the 
ability of the students to keep or retain the knowledge of 
what was learned, and be able to recall it when it is 
required. It is the ability of students to demonstrate what 
they learned long time ago. Retention entails the ability of a 
student to recall or remember what has been taught after a 
given period especially with respect to measuring students’ 
progress (Eze et al., 2016). Retention ability is a vital 
component in the educational process, as it tells the worth 
of a student in subject areas in terms of skills and 
knowledge acquired overtime. Retention in basic electricity 
could be seen as a repeated performance of skills and 
knowledge acquired by a student after an interval of time. 
Academic retention help students to gain academic ground, 
improve maturity, and build a stronger skill base (Leeds et 
al., 2013). Retention ability could either be poor or high. 
Poor retention ability is an ever present problem among 
higher education all over the world, and high student’s 
retention ability is vital for the survival of educational 
institutions (Cotter, 2013). Students who do not present 
satisfactory academic performance in prescribed 
promotion examinations are likely to be retained in the 
grade, and when more students are retained in the grades 
to the extent that they do not graduate when due, the 
educational institutions are likely to retain less students in 
the schools (Eze et al., 2020). Any technical college that has 
students with poor retention ability is at risk of becoming 
unprofitable. Despite the focused attention on various 
teaching methods, student’s retention ability continues to 
be one of the largest challenges technical educators face. 
Students’ dropout rate, low enrolment capacity and under-
utilized resources in educational system are the cause and 
effect of low retention ability of students (Leeds et al., 
2013). Retention ability in basic electricity is not acquired 
by mere memorization rather through students 
participation rooted in appropriate teaching methods (Eze 
et al., 2019).  

Several studies (Klegeris and Hurren, 2011; Hoidn and 
Karkkainen, 2014) reviewed the effects of different 
teaching strategies on students’ academic achievement and 
retention in the learning process. For instance, Animezie 
(2015) affirmed that constructivist instructional methods 
are more effective in enhancing students’ retention ability 
in physics than the conventional teaching method. 
Similarly, Eze and Osuyi (2018) summited that problem-
based teaching method improves students’ academic 
performance and retention in electrical installation and 
maintenance work. These affirm the fact that student’s 
retention ability is affected by teaching methods. 
Furthermore, the study conducted by Leeds et al. (2013) 
posited that teaching method is an important predictor of 
students’ academic achievement and retention in technical 
subjects.  On the other hand, if the findings of research 
studies conducted on project and demonstration teaching 
methods on students’ academic achievement and retention 
ability in some subjects other than basic electricity revealed 
an   improvement   in   students’   retention    ability,  it    is  
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therefore imperative to ascertain the comparative 
effectiveness of project and demonstration teaching 
methods in improving students’ retention ability in basic 
electricity in Technical Colleges. When this is done, it will 
encourage technical teachers to train and motivate students 
to use these more effective teaching methods in learning 
basic electricity. The findings of this study could also serve 
as a guide to technical teachers and other educational 
institutions on the selection and utilization of effective 
teaching methods that could promote students’ retention 
ability in basic electricity.  
 
Purpose of the study 
 
The purpose of this study precisely is to determine the 
comparative effectiveness of retention ability of basic 
electricity students when they are taught with project 
teaching method and when they are taught with 
demonstration teaching method 
 
Research Question 
 
The study was guided by a research question: 
What is the comparative effectiveness of retention ability of 
basic electricity students when they are taught with project 
teaching method and when they are taught with 
demonstration teaching method? 
 
Hypothesis 
 
One null hypothesis was tested at 0.05 level of significance: 
There is no statistical significant difference between the 
retention ability of basic electricity students when they are 
taught with project teaching method and when they are 
taught with demonstration teaching method. 
 
 
MATERIALS AND METHODS 
 
The study adopted quasi-experimental design. Specifically, 
pre-test, posttest, delayed posttest, for non-randomized, 
unequal groups design were used.  One research question 
guided the study and one hypothesis was tested at 0.05 
level of significance. There are 4 technical colleges in 
Ebonyi State and each technical college offers basic 
electricity. A total of One hundred and forty one (141) 
Technical College II (TC II) students offer basic electricity in 
Ebonyi State. The entire population was used for the study, 
since the population was small. Simple random sampling 
(balloting) was used to assign two intact classes to Project 
Method Group and the other two intact classes to 
demonstration method group. Project method group 
comprised of 75 students, while demonstration method 
group comprised of 66 students.  

The Instruments used for study were the Basic Electricity 
Achievement Test (BEAT), Project Method Instructional 
Manual (PMIM), and Demonstration Method Instructional 
Manual (DMIM). The   instrument   was   developed  by   the  
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Table 1. Mean and Standard Deviation of Students’ Scores in Project and Demonstration Teaching Methods 
  

Method Pre-test (a) Post-test (b) Delayed post-test ( c) Mean difference 
Mean                 Std Mean Std Mean Std b- c mean 

Project method  32.80 4.59 73.47 9.14 77.41 8.37 3.94 
Demonstration method  32.88 5.07 66.00 7.27 68.12 7.53 2.12 

 
 
 
researchers based on the content areas in basic electricity, 
which includes; conductors and insulators, electric current 
and potential difference, resistance, capacitors and 
capacitance. The table of specifications was used to allocate 
questions to content areas. BEAT consisted of two sections 
A and B. Section A elicited the background information of 
the students, while section B was a multiple-choice test 
comprising of 50-items with four options (A – D) per item 
adapted from NABTEB and WAEC past questions from 
2005-2018.  

The face and content validity of the instruments were 
ascertained by three experts; two from Technology 
Education programme, and one from Measurement and 
Evaluation unit, Nnamdi Azikiwe University, Awka. The 
recommendations, suggestions and corrections where 
appropriate were used to modify the final copies of the 
instruments. The reliability of the BEAT was established 
using a test- retest method in which the instrument was 
administered twice to twenty (20) TC11 students in Enugu 
State and Pearson’s Product Moment Correlation was used 
to compute the reliability coefficient which yielded an index 
of 0.89. Project Method Instructional Manual (PMIM) was a 
set of lesson plans based on project teaching method, 
whereas, the Demonstration Method Instructional Manual 
(DMIM) was a set of lesson plans based on demonstration 
teaching method. 

Before the commencement of the experiments, the 
researchers took permission from the school authority to 
involve the staff and students in the study and a 2-day 
training conference was organized for the teachers on the 
use of project method instructional manual and 
demonstration method instructional manual. The teachers 
were exposed to detailed explanations on the use of project 
and demonstration teaching methods and other research 
expectations. The training programme was based on the 
aims and objectives of the research, the topics to be taught, 
use of lesson plans/manuals, the method of administration 
of Basic Electricity Achievement Test (BEAT) and general 
conduct of the study.  

Moreover, the study took place during the normal school 
lesson periods. The normal time table of the school was 
strictly followed during the study. The regular school basic 
electricity teachers were used as research assistants. The 
students involved in the study were within the same age 
bracket and academic ability and were also the prospective 
candidate for NABTAB and WAEC examinations.  

On the first week, before the lessons commenced, the 
instrument BEAT was administered as pre-test to the two 
groups after which the proper teaching commenced by 
using the prepared instructional manuals/lesson plans. The 

two groups were taught the selected topics by the research 
assistants who were the regular class teachers, using 
project and demonstration teaching techniques. The 
teaching lasted for four weeks, after which the post-test 
was administered, their scores recorded and after two 
weeks of no activity, delayed post-test was administered in 
order to determine the retention ability. The content of 
BEAT was reshuffled and the colour of the paper changed 
each time the BEAT was used for data collection. The 
retention abilities of students were determined in terms of 
mean scores and mean gain. Differences in the delayed 
post-test mean scores and post-test mean scores indicate 
retention mean gain. The scores obtained from both groups 
were compared to determine if there was any statistical 
significant difference in the two methods on students’ 
retention abilities in basic electricity. Thus, the research 
question was answered using mean with standard 
deviation and the hypothesis was tested at 0.05 level of 
significance using Analysis of Covariance (ANCOVA).  
 
 
RESULTS  
 
Research Question: What is the comparative effectiveness 
of retention ability of basic electricity students when they 
are taught with project teaching method and when they are 
taught with demonstration teaching method?In answering 
the research question, Table 1 was used.  

In this study, the focus is on the post-test scores (b) 
obtained after the treatment and the delayed post-test 
score (c) obtained after an interval of two weeks of no 
activity. The results of data analysis presented in Table 1 
above reveals that students taught basic electricity with 
project teaching method had post-test mean score of 73.47 
with a standard deviation of 9.14, and a delayed posttest 
mean score of 77.41 with a standard deviation of 8.37, 
whereas, students taught with demonstration teaching 
method had post-test mean score of 66.00 with a standard 
deviation of 7.27, and a delayed posttest mean score of 
68.12 with a standard deviation of 7.53. The table therefore 
shows that the project teaching method had retention mean 
gain score of 3.94 which is relatively higher than 2.12 
retention mean gain score obtained with the demonstration 
teaching method. However, the table did not show whether 
the observed difference in the mean retention ability of 
students taught with project teaching method and those 
taught with demonstration teaching method was 
statistically significant or can be attributed to error 
variance. In order to determine the significance or 
otherwise   the   observed   differences,   the    result    was 
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Table 2. ANCOVA of Students’ Retention Ability in Project and Demonstration Teaching Methods 
 

Source Type III Sum of 
Squares 

df Mean Square F Sig. 

Corrected Model 10371.526a 4 2592.881 229.444 .000 
Intercept 273.202 1 273.202 24.176 .000 
POSTTEST 7290.103 1 7290.103 645.100 .000 
METHOD 118.689 1 118.689 10.503 .001 
Error 1536.900 136 11.301   
Total 764612.000 141    
Corrected Total 11908.426 140    

 
 
 
subjected to inferential testing as shown in the hypothesis. 
 
Hypothesis 
 
There is no statistical significant difference between the 
retention ability of basic electricity students when they are 
taught with project teaching method and when they are 
taught with demonstration teaching method.The answers 
to the hypothesis are presented in Table 2 

The aim of testing the hypothesis using ANCOVA above; is 
to determine the significant difference in the retention 
abilities of basic electricity students after they have been 
exposed to the two teaching methods. Table 2 shows that at 
.05 level of significance, the value of F-calculated is 10.50 
with p-value of .001 which is less than .05. The hypothesis 
is therefore rejected. This means that there is a statistical 
significant difference between the mean retention ability of 
basic electricity students when they are taught with project 
teaching method and when they are taught with 
demonstration teaching method.This implies that the 
observed difference in the students’ retention ability in 
project and demonstration teaching methods were 
significant which cannot be attributed to error variance. 
With this result and the one shown in Table 1 above, it 
could be deduced that both project and demonstration 
teaching methods improved students’ retention ability as 
shown in the difference in the post-test and delayed post-
test mean retention scores. However, project teaching 
method had higher mean retention score than 
demonstration teaching method, suggesting that project 
teaching method was relatively more effective in improving 
students’ retention ability in basic electricity than 
demonstration teaching method. 
 
 
DISCUSSION  
 
The findings of this study revealed that project teaching 
method is comparatively more effective than 
demonstration teaching method in improving students’ 
retention ability in basic electricity. This was further 
confirmed by the fact that this study found a statistical 
significant difference in the mean retention ability scores of 
basic electricity students when they are taught with project 
teaching method and when they are taught with 

demonstration teaching method. The implication of this 
finding is that the project teaching method was more 
effective in enhancing students’ retention ability in basic 
electricity than demonstration teaching method. This 
finding is in agreement with Awotua-Efebo (2011), who 
stated that student-centered teaching method like project 
teaching method enhances students’ ability to retain ideas 
in practical subjects. The finding was also supported by 
Animezie (2015), who further opined that student-centered 
instructional method like project teaching method is more 
effective in enhancing students’ academic retention in 
physic more than the conventional teaching method. If 
project teaching method improves students’ retention 
ability in other subjects, it can therefore improve students’ 
ability in basic electricity. In addition, the findings of the 
present study is in line with Ntui and Ben (2015) who 
posited that project teaching method is more effective on 
students’ retention, as it provides students with practical 
experiences and interactive orientation for retention of 
ideas, facts and principles for immediate recall and 
application to new and related situations. Furthermore, 
Project teaching method provides the students with the 
opportunity to develop communication skills, computation 
skills and report writing skills which enhances retention of 
ideas. The principle and procedures in project teaching 
method allow students learn, practise and develop skills in 
basic electricity that greatly improves their retention 
ability. 
 
 
Conclusion 
 
The conclusion is that the two teaching methods are 
effective in improving retention abilities of students in 
basic electricity in technical college, however, project based 
teaching method is more effective in improving students’ 
retention ability than demonstration teaching method. 
Furthermore, the statistical significant difference in the 
mean retention ability of students taught basic electricity 
with project teaching method and those taught with 
demonstration teaching method proves that project 
teaching method is highly more effective in students’ 
retention abilities. Thus, when project teaching method is 
appropriately utilized in teaching basic electricity, it will 
solve the problem of students’ poor retention   abilities   in 
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basic electricity.  
 
Recommendations 
 
1. Since project teaching method has been found to be 
more effective in improving students’ retention ability in 
basic electricity, teachers should be encouraged, trained 
and motivated to apply project method in teaching basic 
electricity so as to improve their retention ability. 
2. The researchers recommend that teachers should 
use project teaching method to teach basic electricity in 
order to improve students’ retention ability in basic 
electricity in the technical colleges. 
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