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Abstract

This study was on computer based instruction and assessment of students’ acquisition of basic skills in developing
graphics for teaching Science subjects and Mathematics. Before-and-After design was used for the study, and the
sample size for the study was 205 students. The instrument used for data collection was Basic skills in developing
graphics rating scale (BSDGRS) and it has 15 items with a three points rating. The reliability of the instrument was
determined using estimate of temporal stability and the coefficient of 0.87 was obtained. Paired-sampled t-test and
ANOVA were used for data analysis. The findings show that computer based instruction has improved students’
basic skills in graphic designs among others results. It was concluded that Computer Based Instruction should be
used in training tertiary students in order to equip them with new skills that will guarantee their efficiencies and

fitness to handle the 21 century classroom.
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Introduction

Teaching with computer is not a new practice,
but has been in used for over 80 years. The computer
technology has proven to be a candle that brightens the
way of learning because it has now become a powerful
tool for educational purposes. The computer-based
instructional strategy has proven positive effect on
learners learning difficulties (Kdigclkalkan, et al.,
2019).

Computer-Based Instruction (CBI) is a
teaching approach that integrates computer software
with other teaching facilities in the classroom
(WikiEducator, 2008). In broadest term, Computer-
Based Instruction (CBI) or Computer-Based Education
(CBE) can refer to virtually any kind of computer used
in the educational setting. CBI can be used by teachers
in the classrooms or as standalone learning tools for
drills and practices, tutorials, simulations, and
instructional games (Neerja, 2009). Studies on
computer usage in schools and as well as teaching of
subjects such as English (Gilakjani, et al., 2019; Guan,
et al., 2018; Pourhosein et al., 2017), science subjects
(Zulfiani et al., 2018; Mihindo et al., 2017) and
Mathematics (Hsu, 2020; Zhang, & Wang, 2020;
Kicukalkan et al., 2019) abound. Studies have been
conducted to identify the innovative ways of teaching
these difficult topics in Science subjects and
Mathematics (van der Wal et al., 2019; Xiao, 2018;

Xu, 2016), and the use of computer-based instructional
strategy was found to be a very effective way of
enhancing students’ achievement.

To further explore the use of educational
technology in the classroom, some authors have
focused on the use of computer to teach specific topics
(Okorie & Agah 2014; Flores & Cruz, 2020; Garcia, &
Cano, 2018), and others have examined explicitly the
innovative situations of delivering instructions using
the computer (Zydney et al., 2019; Kron et al., 2017).
Furthermore, some authors have predominantly
focused on student cognition and machine interaction
(Zheng, & Greenberg, 2018; Chatzara et al., 2016)
while some have investigated the pedagogical
perspectives and practices of teachers participating in
development projects, curriculum reforms and in-
service courses promoting use of particular computer-
based resources and tools, For example, use of diverse
interactive video materials to support a range of
mathematical tasks, at secondary schools level (Guan
et al. 2018; lbrahim & Hmaid, 2017); use of Logo
programming to mediate mathematical problem
solving and investigation (Benton et al., 2018;
Burleson et al. 2017), and use of programming,
simulations, data handling and graphing tools help to
operationalize basic ideas and processes (Hsu, 2020;
Mihindo et al., 2017; Kron et al., 2017). It has also
been proven that students learned better when they are
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presented with graphics of what they are learning
about (Garcia & Cano, 2018) in all subjects.

Graphics are virtual images or designs on
some surfaces. These surfaces could be paper, screen,
wall or even stone to illustrate or entertain. In the
current usage it includes pictorial representation of
data, graphic arts, educational and recreational
software. Examples  of  graphics  includes
photographs, drawings, graphs, diagrams, line art,
typography, numbers, symbols, geometric designs,
maps, engineering drawings, or
other images. Graphics can combine text, illustration,
and color. The graphics generated by a computer are
called computer graphics. The objectives sought with
elements of graphics are clarity, effective
communication or a creation of a distinctive style.
The use of these graphics to teach Sciences and
Mathematics reduced the abstract nature of learning
the subjects (Widada et al., 2018; Widodo, 2018).
Some of the basic skills in developing graphic for
teaching Science subjects and Mathematics are;
creating a new document, selecting object from the
tool bar, drawing shapes, shaping / tracing / welding
/trimming /intersecting objects as well as applying
colours. Others are; applying transparency, importing
files, exporting files among others. Hence, when
tertiary education students are trained and equipped
with the skills of developing their own graphics; it will
facilitate teaching and learning, increase efficiency in
instructional delivery and could be a sources of
income to the students during and after graduation.

Despite these benefits which computer
technology could offered, not much is known about
how tertiary education students are taught on the use
of technology to enhance their teaching. Also, the
curriculum of teacher training programmes in most
universities and other teachers training institutions
appears not to have a clear roadmap or course structure
which is aimed at equipping students with these new
skills also known as the 21% century skills. Hence
making the students unfit to handle the 21 century
classroom after graduation. Because of this concern,
the department of Science Education, University of
Nigeria, Nsukka developed a two (2) credit unit course
(SED 301) titled “Computer Based Instruction” with
the objective of offering general computer
appreciation and uses for various purposes in Science
and Mathematics instructional processes as its main
thrusts. The course also deals with development of
basic skills in the use of the computer for instructional
purposes: graphic skills and designs, simulation and

animation, on-line teaching and assessment,
distribution of course materials, the smart board and
uses of computer networks for teaching large classes
and distance learning. The Department of Science
Education is made up of five programme areas at
undergraduate level and these include: Biology
Education, Chemistry Education, Integrated Science
Education, Mathematics Education, Physics
Education. All students in these five programme areas
are taught SED 301 at their third-year (300 level).
Therefore, this study assessed the practical skills
acquired by tertiary education students in developing
graphics for teaching Science subjects and
Mathematics after undergoing Computer Based
Instruction. Specifically, the researchers determined
the significant difference between before-and-after
training of students in developing graphics as well as
significant difference among students of the various
programme areas involved in the study.

Method

The one group pre-test and post-test design
was used for the study. This design is also called
Before-and-after design (Kothari, 2004) and has a
pretest and posttest measures but no comparison group
The one group pre-test and post-test design was used
for the study (Campbell and Stanley, 1963). The
students were exposed to the graphic designs training
(treatment). The design was appropriate for the study
because it enable the researchers to ascertain the : (i)
situations before the training of students on basic skills
in developing graphic for teaching Science subjects
and Mathematics, (ii) progress made after the training
on basic skills in developing graphic (iii) outcome of
the training {difference between before-and-after
training}.The actual contribution of the training is
equal to the scores after the training (post-test) on
basic skills in developing graphic minus scores at
pretest stage. However, this design may not be able to
indicate whether the changes brought among the
students are due to intervention or to other factors
outside the remit of the training. This pitfall was
overcome by the researchers through active
engagement of the students in a lot of computer
graphic designs activities that allowed them little or no
time to participate in other things. Through this active
engagement in computer graphic designs, all
distracting events were minimized.

The study was carried out in University of
Nigeria, Nsukka (UNN), Enugu State Nigeria. The
population of the study was 282. This was the entire
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population of 300 level students of the Department of
Science Education, 2019/2020 academic session who
offered SED 301 (Computer Based Instruction). This
population of students was appropriate for the study
because they were trained on graphic designs. The
sample size for the study was 205 students. These are
the students who participated in the pretest measure,
attended all classroom graphic training activities, and
also took the posttest.

The instrument used for data collection was
Basic skills in developing graphics rating scale
(BSDGRS) and it has 15 items with a three points
rating. The items of the instrument were specifically
on basic skills in developing graphics for teaching
Sciences and Mathematics. The items of the rating
scale were gotten from the list of requisite skills
needed for designing Science subjects and
Mathematics based instructional materials using
CorelDraw as content in SED 301 manual. Students
were assessed through direct observation during
practical activities and defense of their individual
assignments. The rubric had these scores: 0 = Student
unable to identify the appropriate told or procedure for
the operation, 1 = Student identified the correct tool or
procedure but failed to accomplish the desired
operation, 2 = Student used the correct tool or
followed the desired procedure and accomplished the
desired operation. Maximum obtainable mark was 30.
The instrument was validated by three experts, two
from computer and robotic education and one from
measurement and evaluation from University of
Nigeria, Nsukka. The reliability of the instrument was
determined using estimate of temporal stability and the
reliability coefficient of 0.87 was obtained.

The students were trained on computer
graphic designs in a Two-week intensive computer
based science instruction classes. 41 groups were form
and there were a minimum of 5 and maximum of 7
students per group. Each group was assigned a
particular graphic design task based on a topic in
science subjects or Mathematics. After the works and
assignments, the students were giving one hour each to
design the task given to them. All the students were
observed and rated using Basic skills in developing
graphics. All the students in the study participated in
the one-on-one interview session immediately after the
defense of their assignments (task). The scores after
the training (post-test) on basic skills in developing
graphic minus scores before the training (at pretest
stage) was used for data analysis. This is because the
effect of the training is equal to the level of the

phenomenon (basic skills acquired in developing
graphics) after the treatment minus the level of
phenomenon (basic skills possessed in developing
graphics) before the treatment.

Data Analysis

Paired-sampled t-test and Analysis of variance
(ANOVA) were used to analyze the data and result
tested at 0.05 level of significance. Paired-sampled t-
test was used because it was a single group study and
the researchers determined what happened before and
after the training. Conversely, ANOVA was used
because the researchers determined whether the
student in the five programme areas used in the study
display the basic skills in developing graphics
differently.

Results

Table 1: Paired sample t-test of mean graphic design
basic skills score of students before and after
exposure to Computer based instruction

N X sp df t Sig

Posttest 205 24.48 4.74 204 76.90 0.00
Pretest 8.77 241

Table 1 shows at pretest (before the training), students
had a mean score of (& = 8.77, SD = 2.41) whereas at
posttest stage (after the training), the mean scores was
(x = 24.48, SD = 4.74). Furthermore, a t-value of
76.90 with associated probability value of 0.00 was
obtained. Since this associated probability of 0.00 was
less than 0.05 set by the researchers for decision rule,
it was inferred that there was a significant difference in
the mean attitude scores of students before and after
exposure computer based instruction. This indicates
that computer based instruction has improved
students’ basic skills in graphic designs.

Table 2: Mean and Standard deviation of the effect of
computer based instruction on acquisition of basic
skills in developing graphics

Programme Area — Std
N X SD Error
Biology 83 1445 220 024
Chemistry 65 16.38 275 0.34
Integrated Science 15  13.33 2.72 0.70
Mathematics 16 1844 167 042
Physics 26 1777 312 061
Total 205 1571 293 0.20

469

Computer-Based Instruction and Assessment of Practical Skills Acquired ...... Agah, Utibe & Fadip


https://www.ajstme.com.ng/

AJSTME, Vol. 8, Special Issue No. 1, 467-473, August, 2022. https://www.ajstme.com.ng
ISSN: 2251-0141

Result in Table 2 shows the mean responses and  source of Sum of Mean
standard deviations of the effect of computer based  variation Squares df Square F  Sig. Dec
instruction on acquisition of basic skills in developing
graphics. The result shows that Biology Students had a gmegn 476.243 4 119.061 18.753 .000 S
mean response of (¥ = 14.45, SD = 2.20), Chemistry W'th!o ' 200 6.349
= = _ - ithin .
udents (¥ = 1333 = 272), Mathematics o 1746020 204

Students (& = 18.44, SD = 1.67), and Physics Students
(¥ = 17.71, SD = 2.93). Furthermore, the result  Result in Table 3 show that an F-ratio of 18.75 with an
indicates that Mathematics Students had the highest  associated exact probability value of 0.00 was obtained
mean score, followed by students in Physics,  With respect to the effect of computer based instruction
Chemistry, Biology and Integrated Science being the ~ On acquisition of basic skills in developing graphics.
least. This implies that the effect of computer based ~ Given that the significant or exact probability value of
instruction on students’ acquisition of basic skills in ~ 0.00 when cqmpa_red with 0.705 (a p_rlof'_Vame) set as
deve|oping graphics was more for Mathematics the level of 5|gn|flcance was found Slgnlflcant because

Students than other programme areas. it is less, inference drawn was that there was a
Table 3: ANOVA analysis of the effect of computer significant effect of computer based instruction on
based instruction on acquisition of basic skills in students’ acquisition of basic skills in developing

graphics. This is further explained by the result from a
Post-Hoc test present in Table 4.

Table 4: Scheffe Post-Hoc test of the effect of computer based instruction on acquisition of basic

skills in developing graphics

developing graphics

(1) (J) Mean Dec
Programme Programme Difference (I-J) Std. Error Sig.
Biology Chemistry  -1.93883" 41733 .000 S
Int. Sci 1.11245 .70693 .649 Ns
Maths -3.99172" .68797 .000 S
Physics -3.32345" .56629 .000 S
Chemistry  Biology 1.93883" 41733 .000 S
Int. Sci 3.05128" 72176 002 S
Maths -2.05288 .70319 .078 NS
Physics -1.38462 .58469 235 NS
Int. Sci Biology -1.11245 .70693 .649 NS
Chemistry  -3.05128" 72176 002 S
Maths -5.10417" 90557 .000 S
Physics -4.43590" .81697 .000 S
Maths Biology 3.99172" .68797 .000 S
Chemistry  2.05288 .70319 .078 NS
Int. Sci 5.10417" 90557 .000 S
Physics .66827 .80062 951 NS
Physics Biology 3.32345" .56629 .000 S
Chemistry  1.38462 .58469 235 NS
Int. Sci 4.43590" .81697 .000 S
Maths -.66827 .80062 951 NS
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The mean difference is significant at the 0.05 level.

Table 4 shows a Post-Hoc test result for the effect of
computer based instruction on acquisition of basic
skills in developing graphics. The result showed that
there was a significant mean difference (o < 0.05)
between Biology and Chemistry students, Biology and
Mathematics students, Biology and Physics students
but not significant with integrated Science students.
The evidence of significant and non significant effect
of computer based instruction on students’ acquisition
of basic skills in developing graphics is visible in
Table 4. The direction of difference of significant
effect of computer based instruction on students’
acquisition of basic skills in developing graphics was
in favour of Chemistry, Mathematics and Physics
students.

Discussion

The findings of this study have shown that
when Science education students from various
programme areas were trained with computer based
instruction, they were able to acquire basic skills
which are appropriate in developing graphic designs.
These were evident in the students’ posttest scores as
well as score difference between before-and-after
training. This finding add credence to that of Okorie
and Agah (2014) which revealed that higher mean
attitude score was obtained after teachers were
exposure to chemical bonding instructional software
package (CBISP) and CBISP appears to enhance
chemistry teachers’ attitude to the use of computer
instructional software package in teaching chemical
bonding. Conversely, the graphic designs the students
developed are essential for classroom teaching. Since
the students were given sufficient training and
opportunities to apply their knowledge and skills
acquired, they develop fantastic graphic designs that
are useful for teaching-learning process in science
subjects and Mathematics.

The findings further showed that Mathematics
Students had the highest mean score, followed by
students in Physics, Chemistry, Biology and Integrated
Science being the least. This implies that the effect of
computer based instruction on students’ acquisition of
basic skills in developing graphics was more for
Mathematics Students than other programme areas. It
shows that further training leading to knowledge and
skill acquisition in graphic designs for Biology and
Integrated Science group is important. It shows that
the training received by Biology and Integrated
Science students was not enough to guarantee them

acquisition basic skill in graphic designs. This result
justifies the findings that use of programming,
simulations, data handling and graphing tools help to
operationalize basic ideas and processes (Hsu, 2020;
Mihindo et al., 2017; Kron et al., 2017). It has also
been proven that students learned better when they are
presented with graphics of what they are learning
about (Garcia & Cano, 2018) in all subjects. These
findings are highly revealing and could be a way of
making students to meet classroom and societal needs
as well as instilling in them acquisition of productive
and employable skills.

Implication to research and practice

The findings have both curricular and
pedagogical implications. The finding indicate that the
use of computer based instruction enhanced students’
practical skills acquired by tertiary education students
in developing graphics for teaching Science subjects
and Mathematics. The tertiary education students who
were trained and equipped with the skills can now
develop their own graphics. The graphics can be used
to reduce abstraction during teaching and learning and
in turn facilitate teachers’ efficiency in instructional
delivery. The developed graphics could be a source of
income to the students during and after graduation.
The curriculum of teacher training programmes in
most  universities and other teachers training
institutions should have a clear roadmap or course
structure which is aimed at equipping students with
these basic skills in developing graphic designs. The
efforts towards integrating technology into the
curriculum should engage students actively and meet
their 21% century classroom needs.

Conclusion

The use of computer based instruction should
therefore  be  encouraged.  Government and
philanthropists should sponsor massive training of
lecturers who will in turn use the knowledge and skills
to train their students. Computer based instruction
should be integrated into the teaching, learning and
assessment of tertiary students.

Recommendation

This study should be replicated, using more
departments with several programme areas as well as
wider geographical area in Nigeria. The major
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drawbacks of the present study were insufficient raters
and funding.
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