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Abstract

The problem of poor achievement of students in Technical Drawing in external examinations has beena
matter of concern to the nation. As part of the contribution to arrest the situation, this study was designed
to de{ermine the effect of multimedia projection on technical college students achievement in technical
drawing, To carry out the study, two research questions and two null hypotheses were formulated. Des; ;n
Jor the study is a quasi-experimental non-equivalent control group pre-test and post-test desx.' 1 Tie
study was carried out in four technical colleges in Niger State. Sample for the study consisted of }g(’SO (TC
11) students from four randomly selected schools. Data JSor the study were collected through one research
developed instruments: Technical Drawing Achievement Test (TDAT). Four intact classes of 40 students
each were assigned to experimental group and control group. The experimental group were exposed 10

multimedia and control group were taught with lecture » 1
nethod of teaching respectiv
study were analyzed using mean, standard deviation and anal 4 e

lysis of covariance (ANCOVA statistics.
The null ﬁypotheses were lested at (.05 level of significance, Findings of the( study re\)'eaied that
multimedia method of teaching enhanced students' achievement in T echnical Drawing more than lecture

method. The study also revealed that there was no significant difference in the achievement of male and
female students in Technical Drawing. Recommendations weremade based on the findings
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Introduction
Technical Drawing is one of the core subjects in technical i

. . ; . school cu is justi i
Technical Drawing as being essential in the national developmentm';gl:;u _T;hlls I_;)ustlﬁes the 1;]rn;iortan; o:'
used to express furlxcp?nal ideas of arts and science, technology. Thc. import al Urawing is the langu gn
our day-to-day activities such as building construction, tailoring i ey ool VochnicalDr Wit

. ! . oring industry, etc c. b hasized.
In fact, anything that has to do with contraction is ex : S, annot be over emphas
Chea (2016), DES (2014) asserted that Technies] ]I;rrzs‘; In Drawing. Abd-El-Aziz & Hassan (2017),

A Ing do not on] dation for
technological advancement, but also serve as useful too] j 0y serve as a foundation
. ? ol in the . : ;

Drawxpg was thcrefor_'e devc!oped as amean for solving the quantitgzigage?f o .aﬂ-?u‘ Techn_l;la ;

changing and expanding society. problems that arise in our rapialy

It has been stated that the conventional/traditional
. ; : method : )
teacher is the only custodian of what is being leamnt using c?xf tcaar;}grll)go g:c(l)x‘lilgttgs ltcanuln.g. wl‘ner:hlilllg
alk 1thout multimedia v
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multimedia promotes all the senses of hearing, seeing and doing. Multimedia, therefore, has a practical
approach to teaching and leaming and has a lot of advantages. Multimadia support education or training
of }‘F\‘plej that instructional multimedia are basically used in one or two ways; either they provide a
straight forward presentation of data or they fill a tutorial role in which the student is tested on
comprehension (Chang, 2003).

However, performance in Technical Drawing has not been encouraging. Several factors ranging from the
abstract nature of the subject. the leamers themselves, the teachers. curmiculum. method of instruction and
instructional matenials, and the school environments have been identifiad through eariier studies (Hassan,
Kareem &Bala. 2016) as contributing to poor achievements of the students in Technical Drawing. This
situation of under achievement is unaccepiable to the government. parents. Technical Drawing teachers
and other stakeholders. In fact, attempts have been made by researchers in Technical Drawing to solve the
problem of under achievement in school Technical Drawing. These antempts include concretization of
learning. the use of multimedia instruction. curmiculum reform to reflect the neads of the leamers and the
sociery at large (Abd-El-Aziz & Hassan. 2017). Multimedia as an electronic device has revealad new
ways of looking at and solving problems. Some useful applications of multimadia are in the field of
education, science. engineering. technology. agriculture. the introduction of mulumedia in educanon has
improved the quality of leaming in schools, raduced the burden of workload on teachers, provides
relevant data for research arnd allows individualized instruction. multimadia can be use as teaching tool
through the installation of educational software such as AuteCAD, Pro-e, CAlL CBI, CAD, CAM. This
provide bases for creative leamning. Research has not adeguately exhaustad the use of mulumedia in the
teaching and leaming of Technical Drawing. This study is an attempt to determine the impact of
multumedia on technical college students achievement in technical drawing performance in Technical
Drawing.

Statement of the Problem

Technical Drawing has to do with the study of activities that relate to science, technology and
engineering. It is an applied science and a vocational subject offered at the technical colleges, secondary
school level and tertiary. Despite, its rich content as stated in the curriculum, there are poor students'
achievement in technical drawing.

The result of students of National Business and Technical Examination Board (NABTEB) as shown by
Niger State Science and Technical School Board (NSSTSB) (2016), reveals that the academic
achievement of students especially in Technical Drawing has reduced drastically. This may be due to the
nature of teaching method adopted by teachers in teaching the subject such as lecture method,
demonstration method which do not foster cntical thinking & creative thinking.

Basically, teaching — learning process in Technical Drawing should be leamer—centred because it is a
practically oriented subject mandatory for students to engage in active practical activities. Technical
Drawing is susceptible to change, and as society is changing rapidly in the 215t century new ways of
thinking are required. especially entical and retlective thinking skalls and metacognition. Research has
shown that multimedia encourages cntical and reflective thinking, which helps to motivate and promote
academic achievement of students. Hence mulimedia could be used to enhance students' academic
achievement. The problem of the study therefore, is to determune its impact on Technical Colleyge students
academic achievement in Technical Drawing

Purpose of the Study

The main purpose of this study was to determine the impact of multimedia instructional method on

technical college students achievement in technical drawing. Specifically the study sought to

determine:

1.  The effect of multimedia on students’ academic achievement in Techmical Drawing.

2. The influence of gender on the academic achievement of Techmical College students taught
Technical Drawing with multimedia method.

Research Questions _ ‘

The following rescarch questions guided the study, ‘ ‘

1. Whatisthe effect of multimedia onachievement in Technical Drawing?

2 What is the mean achievement score of male and female students taught Technical Drawing using

multimedia method?
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typotheses . -
'l‘l‘wI following null lypotheses were formutated and testedd at 0.081evel vl nigntl\vnm ol
HO.: There is no significant ditterence in the mean achievement seores o students taught Teehniea)
l. R N\

Drawing with multimedizand those taught witheonventional method, ‘ ‘
HO,: There is no signiticant ditference in the mean achievement seoted of male and temale students
ll Al )

taught Technical Drawing withmultimedia method,

Methodology ‘
The design of the study is quasi experimental study, Specitically the study applied prestest, post-test nog.

equivalent control group design. Quasi- experimental design 18 considered approprinte tor the sty
because intact classes was used to avoid distuption of normal elass lexson, The pre-test was nsed 1o
identify initial difference in the two groups and to controlselection bias which ina threat to inftinl validity,

The study was carried out in Niger State. The population for this study consisted of all the technioal
college two (TC 11) students, The number of students was 2761 fom the vix technieal colleges, The choiee
of TC I1 was because it is not examination  class and teachers can co-operato with the rexearchers, Snmplo
size for this study was 160 students using a multi=stage sampling technique, Out ol the six technical
colleges in the state, four (4) technical colleges were purposively selected, A total ol four intact elasses o[
160 Technical Drawing students from the four schools participants in the study,

Out of the four intact classes of 160 students from four schools, two of the intact elasses consisting of 80
students from two of the sampled schools were nssigned to group 1 and were treated using multiniedin
teaching method while the other intact classes from diflerent sampled sehools were nssigned to group 11
and were treated using lecture method respectively. Instrument used Tor data collection was ‘Technleal
Drawing Achievement Test (TDAT)

The TDAT was based on two topics which were drawn from the technical college 11 scheme ol work and
taught to students.

The essence of the (TDAT) was to measure students' achievement in Technical Drawing aller the
application of multimedia to the experimental group, The TDAT is a 25 item multiple objective test, ench
question had four options, in which the students were expected to choose one out of the options which is
the correct answer.

The TDAT was developed by first constructing a test blue print for the difTerent content specified. The
objective of the topics in TC I served as a guide for developing the questions, The items of the instrument
weredevelopedto cover lower order questions and higher order questions.

The researchers issued out instructional guides to the regular Technical Drawing teachers (research
assistants) in sampled schools for both experimental group and control group in order to ensure that the
instructional situation was the same for the four schools selected for the study, Teaching and testing were
conducted in all the Technical Drawing classes of T'C I1 in the various schools selected for the study and
notjust inthe intact classes drawn.

The instrument (TDAD was s_ubjcc!c_d to trinl testing. The trial testing was carried out at Government
Technical Collegc,.Shlroro whichis wnhu.: t_hc study area. Trial testing was donec on n group of 30 selected
TCllI students, the instrument was re-administered to the 30 students after 7 days (Test Re-test).

The intemal consistency of the Technical Drawing Achicvement Test (TDAT) which was determined

}:%';f.l}hc Kuder-Richardson formula (K-R=20). An internal consistency of 0.73 was established for the

g a:ﬁ:";{f sltudg "';’_"’ collected through pre-and post tests using the TDAT, The pre-test was administered
ey Jc:c.sl cfore the treatment to measure the students' group equivalence and to provide the
after :;:‘rrsc;’:nlczi:sgl;:; dcf:;ll:hlnzl :‘hc subject while post-test was administered to the students one week
analysis. ' cted from the two-test (pre and post) after treatment was used for data
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I\gflt\laré gr§ standard de:viatio_n was used to answer the rescarch questions while Analysis of co-variance
( A) was used intesting the hypotheses at 0.05 level of significance.

Results
Research Question One

Whatis the effects of multimedia on students achievement in Technical Drawing?

Table 1: Pre-test and Post test Mean and standard deviation scores of students taught with multimedia
and lecture method.

Methods N Pre-test Post-test Mean Gain
Mean Std.Dev Mean Std.Dev

Multimedia 107 9.85 2.94 15.38 5.23 5.53

Lecture 81 11.14 2.96 10.85 4.86 0.29

The summary of result presented in table 1 shows the mean achievement score of students taught with
multimedia and lecture method. Students in the multimedia had a mean score of 9.85 and standard
deviation of 2.94 for pre-test while a mean score of 15.38 and standard deviation of .23 were obtained in
their post-test. On the other hand, students in the lecture method recorded a mean of 11.14 and standard
deviation of 2.96 in their pre-test and on the post-test they had a mean score of 10.85 and standard
deviation of 4.86. Comparatively the achievement mean of students taught with multimedia is higher
than those taught with lecture method. The mean gain score of multimedia group is higher than the lecture
group which indicates that the multimedia group performed morethan thelecturegroup.

Research Question Two
What is the mean achievement score of male and female students' taught Technical Drawing using

multimedia?

Table 2: Pre-test and Post test mean and standard deviation scores of male and female students' taught
withmultimedia.

Gender N Pre-test Post-test Gain score
Mean SD Mean SD

Female 59 10.22 2.83 15.90 5.01 5.68

Male 48 9.40 3.04 14.75 5.48 5.35

The data in table 2 show the effect of multimedia on male and female students' achievement in Technical
Drawing. The male students had pre-test and post-test mean scores of 9.40 and 14.75 respectively and
standard deviation of 3.04 and 5.48 respectively as opposed to their female counterparts who had pre-test
and post-test mean scores of 10.22 and 15.90 with a corresponding standard deviation of 2.83 and 5.01
respectively. The female students had a higher achievement mean scores thap the male §tudcnts in their
pre-test and post-test. The female students who were taught with multimedia had a gain score of 5.68
while their male students recorded a mean gain score of 5.35. The higher gain score in favour of female
students shows that there is difference in the mean achievement score of male and female students in

Technical Drawing.

Hypothesis One _ . '
There is no significant difference in the mean achievement scorc of students taught Technical Drawing
with multimedia and those taught with lecture method

Hypothesis Two '
There is no significant difference in the me

Technical Drawing with multimedia.

an achicvement scores of male and female students taught
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Table 3: Summary of ANCOVA for test of significance of the effect of treatment and gender o,
students achievement in Technical Drawing.

Type III Sum of

Squares Mean 4
Source df Square F Sig.
Corrected 3739.715% 5 747.943 68.118 .000
Model
Intercept 896.942 1 896.942 81.688 .000
Pre test 283.964 1 283.964 25.862 .000
Gender 22.276 1 22.276 2.029 .156
Method 724.339 1 724.339 65.968 .000
method * 6.294 1 6.294 .573 450
Error 1998.386182 10.980
Total 39651.000188
Corrected Total 5738.101187

a. R Squared = .652 (Adjusted R Squared =.642)

Table 3 shows the significant difference in the mean achievement score of students exposed to multimedia
and those taught with lecture method. The obtained value of F(1,182) = 65.968 is significant 0.000 for
method main effect (P< 0.05), thus the null hypothesis is rejected and it was concluded that there is
significant difference in the mean achievement score of students taught Technical Drawing using
multimedia and those taught with conventional method.

Table 3 shows the achievement scores of male and female students exposed to multimedia. The obtained
value of F (1, 182) = 2.029 is not significant at 0.156 for gender main effect (P>0.05), thus the null
hypothesis is accepted and the researcher concludes that there is no significant difference in the mean
achievement score of male and female students exposed to multimedia.

Discussion of the Results

The findings of this study reveal that students that used multimedia performed better than the students in
the conventional group. However, there is a significant difference in the mean achievement scores of
students taught Technical Drawing using multimedia and conventional method. The trend of the high
performance by the multimedia could be that the method helped the students to activel y participate inthe
class (to doitthemselves) and to discover new things through their priorknowled ge.

It could have also encouraged the students to intemalize what they have learnt, The findings of this study
i1s in line with the finding of Akpotu and Okonta (2010), Bas and Beyhan (2010), Umar, Idris, Hassan and
Ma'aji (2016) and DES (2014) who in their studies shows that multimedia improves students’
achievement in sciences. And also this study agrees with the findings of Hassan, Okwori and Ojo (2016)
who reported significant effect of treatment on students' achievement inan aspect of agriculture science.

The findings of this study revealed that female students performed better than the male students in
Technical Drawing although; there is a slight mean difference in favour of the female students. A further
analysis was carried out using analysis of covariance (ANCOVA) which indicates that gender has no
influence on students' achievement in Technical Drawing; therefore, the observed difference in
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favour of female students early identified may have occurred as a result of chance. The study has
POV [hf“ gcher does not influence students' achievement in Technical Drawing when taught with
multimedia. This shows that multimedia is not gender biased in Technical Drawing.

Conclusion
Based on the findings of this study, the following conclusions were made:

] Students in the multimedia achieved higher than those in the conventional method

° Female students performed higher than male students' in Technical Drawing when taught using
multimedia.

Recommendations

Onthe basis of the findings of this study, the following recommendations are made:

. Since multimedia has been found to improve students achievement in Technical Drawing, teachers
should be encouraged to employ it more in the teaching of Technical Drawing.

. Technical Drawing teachers should not introduce gender discrepancies in the classroom. They
should as much as possible eliminate contents, instructional techniques and materials that may
bring about gender differences in the classroom.

. The curriculum planners should modify Technical Drawing curriculum to include the use of
innovative teaching method like the multimedia in order to enhance the participation and
achievement of students in Technical Drawing.

. The ministry of education in Nigeria should organize seminars, workshops and conferences for
Technical Drawing teachers onhow to use multimedia in teaching Technical Drawing.
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