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Abstract

The study investigated the effect of AutoCAD ondstuts’ interest and level of engagement in Technica
Drawing in Unity Schools in Rivers State. The stuatjopted the 2-group post-test only quasi-expetiaten
design. Ninety-two (92) Technical Drawing studefntsn two Unity Schools drawn from a population1df71
were purposively sampled. Two research questione waswered while two hypotheses were tested & 0.0
level of significance. The instrument used for datdlection was Technical Drawing Structured Quastaire
(TDSQ). The TDSQ was made up of two sections, ABndhich measured students’ interest and engagemen
towards AutoCAD usage in Technical Drawing. A relidy co-efficient of 0.72 was obtained using Chach
Alpha. Mean and standard deviation were used twemnthe research questions, while Independent twas
used to test the hypotheses. The findings reveatedng others that AutoCAD had a significant effent
students’ interest and level of engagement in TieahiDrawing. Based on the findings, it was recomdexl
that Technical Drawing teachers, and school Adrratisrs should employ necessary measures to subin
positive attitude of students towards the use db&4D in Technical Drawing.
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1. Introduction

The 21st century student uses different digitalstosuch as; laptops, computers, tablets and spimantes to
communicate and access information. Since studdni@ys carry these devices on them, incorporatiege
devices into the teaching-learning process woultdlyi arouse students’ interest in subjects taugich sas
Technical Drawing (TD). For the teacher, this isa#l for quick adaptation to technological trendsother to
meet the learning needs of the digital learnershmigal Drawing has existed for many centuriesngaback to
4000 B.C (Kamrani & Nasr 2010). TD then was mogtle pictorial illustrations of parts which did not
necessarily include details like dimensions andufes, as most manufacturing then was done manbglly
skilled workers (Kamrani & Nasr 2010). TD beforewnsimply meant drawings created by draftsmen (when
people participated directly in parts productiod #ime assembly of products).

But over the years, with the use of Personal CoerpuPC) in design processing and manufacturiregwbrd
‘Technical Drawing’ has broadened to include comioation graphics. Technical Drawing is taught in
Universities, Polytechnics, and some other tertimstitutions in Nigeria. It is also taught in Gajles of
Education, Unity Colleges, and Technical Colledess a core subject offered by technology studémtsenior
classes in secondary schools in Nigeria, with thenary objective of equipping students with bagchnical
and technological skills required in pursuit of Ex@gring courses in higher institutions. It is adspre-requisite
subject for engineering and related courses indrighstitutions in Nigeria. The importance of eregring
technology in any nation cannot be overemphasiasdiechnology is the bed rock of any nation (Igfmda
2011). So if in a country, such as Nigeria, there f@aw students who graduate from higher instingi@as
engineering students every year, it will eventualffect national development considering the réagineers
play in national development of any country.

2. Technical Drawing
The concept of technical drawing as posited by (Sieet al. 2000):
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Technical Drawing is a graphic illustration of ancept, or an entity that exists in real life. sitai method used to
convey information; example an idea or concept amgtaphic illustration of parts of machines, housetool.
Drawing is one of the oldest ways of communicatibetting back much more than verbal message. Thiéidam
proverb ‘A picture is worth a thousand words’ il stbasis for Technical drawing.

2.1 Application of Technical Drawing

Technical Drawing (TD) has wide application in méaaturing, engineering, architecture and constouncti
Architects document their designs of residentiaimmercial as well as industrial buildings using HArmEcal

Drawing. TD serves as records or plan for the mactufe of products; erection of building; constimctof

roads; and maps for navigation or geological surddy serves as blueprints in transforming the aectiral

and engineering designs into reality.

2.2 Technical Drawing Curriculum

The general objectives of Technical Drawing cultiou as highlighted by the Nigerian Educational Reske
and Development Council (NERDC 2013)) are to:

i). Provide accepted theoretical and applied cotscepating to utilization of ICT to facilitate carunication of
ideas in construction and production industries;

i). Provide introduction to modern drawing stughiactice;

iii).Lay foundation for technological developmerand (iv) stimulate, develop and enhance entrepreieu
skills.

NERDC (2013) Technical Drawing curriculum contergsabasically enriched with hands-on practical @@
such as computer applications which provide platfofor competency, active teaching, learning andkwo
experiences. Among the demands required for suttesglementation of the curriculum are: the pigh of
drawing studios, computers equipped with Computéded Design (CAD) application software such as
AutoCAD, Corel draw, Harvard graphic and well tednand motivated teachers who are computer literate

3. AutoCAD

The term “AutoCAD” stands for ‘Automatic Computerd&d Design’ (tutorial 45.com, 2017).

It is a computer-aided drafting software prograreduso create blueprints, buildings, bridges, anchpater
chips among others things (study.com, 2017). &nsnteractive drafting software package for cardton of
object on a graphic display. AutoCAD is a standammiongst the most capable Computer Aided Design (CAD
programming which can perform nearly any graphsktdJimoh 2010). It is a commercial software aggilon
used to draft 2-dimensional and 3-dimensional n&d€he software is utilized over variety of indiesrby
draftsmen, engineers, graphics designers and pthéssionals.

3.1. Advantages of AutoCAD

The following are some advantages of using AutoGésthighlighted by (Grabowski 2002):

Accuracy: computer-generated drawings are drawrpéotted to an accuracy of up to 14 decimal pladfeake
units used. The numerical entry of critical dimemnsi and tolerance is more reliable than the ti@uwhii methods
of manual scaling.

This means the use of the software @ tdaching and learning of Technical Drawing can make
drawing to accuracy which always pose problem aorlers, very easy and so motivating their intesasthence
increasing their performance and level of engagémen
Speed: the ability of CAD operator to copy, offggtn, array items and edits the work on the scrgmeds up
the drawing process. When the operator customimesytstem for specific tasks, speed of work greatly
increases. Another factor that poses a problemtiwéhmanual drawing techniques is speed, as drawgimg
the manual drawing instruments is time consumionghs application of the AutoCAD software package c
enhance speed in the drawing process.

Neatness and Legibility: the capability of the fdoto produce exact and legible drawings is anaats/
advantage of the software package over conventioe#tiods of hand-drawn work. CAD drawing is uniform
contains lines of constant thickness, evenly- spéatch patterns, and print quality lettering. C&awings are
neat; free of smudges and other editing marks.0@AD application can enable the students not anlgraw
legibly, but it also makes room for neat and cldrawing, as legibility of letters is of utmost impance in
technical drawing (Parker & Pickup, 2009).
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Consistency: the application of AutoCAD technigiredrawing eliminates the problem of individuaflss as
the software is constant in its approach. For exanam industry may have various draftsmen carrginigsame
projects and still create constant set of grapfibss therefore suggests that application of tHenswe packages
in drawing can make students consistent and thegyedypote uniformity in drawing.

4. Students’ Interest

Since there are lots of advantages in the use 6d@AD, it is likely that using it to teach TD wi#nhance
students’ interest and engagement in learning. esiisd interest holds much power in a subject. Adtay to
(Schiefele 2011), interest is a content-specifidimadional characteristic made out of inherent ifegl related
and esteem- related values. This means that wheaching relates to what students are keen on gtteg
intensity of interest of the students deepens e kibenly invest time considering, dialoguing arehting ideas

in useful ways which imply that students’ interesirks well with instructional planning based ondie@ss and
learning profiles. In agreement to this, (McCar2914) posited that matching learning profiles vathdents’
interest such as watching videos, and the use afpater aided instructions, allow learners to preces
understanding of concepts through different moigalit

Udoekoriko (cited in Oyenuga 2010) posited thaegyclose relationship exists between a student&sest and
academic performance. This means student’s acadmemiormance is tied to interest in the subjeatd&nts’
interest in a subject such as TD can go a long iwayotivating them to learn. This motivation on tbénher
hand, enables students to get fully engaged ife8son being taught.

5. Students’ Engagement

Students’ engagement refers to the level of atianinterest, optimism and zeal that students sivben they
are learning or being taught, which extends to lthel of motivation they have to learn and imprame
education (glossary 2017). The concept of studegagement is based on the belief that learninglisueced
when learners are inquisitive, interested, andiiadp This means students’ engagement can be nezhbyrthe
level of commitments the students exhibit in leagnprocesses. Fletcher (2015) defined studentgigarmgent as
constant relationship a learner has towards anygbdearning, schools or education. Fletcher'sitims implies
that students’ engagement depends to a large extetfite students’ mind-set towards the learninghodkt For
students to be engaged, it is expected that tleheéeahould create a condition that can encoutagsttidents to
learn. So it is the duty of the teacher to creatabéng condition or environment to encourage stigle
engagement. The different types of students’ engegé as stated by (Taylor & Parsons (2011) include:
intellectual, institutional, emotional, behaviorsdcial, and psychological.

This research is anchored on the theory of engagerimgagement theory according to (Daway 2014 is
model for learning in technology-based environmdihie engagement theory is based on motivation idite
that when students find lessons meaningful and havigh level of interest in the tasks, they stauyre, likely
to keep the information, as well as transfer ihéov contexts. This suggests that when a teachipgaph used
by the teacher motivates the students, they geé mommitted and involved in the learning procedraway
(2014) views engagement theory as framework degidoe technology-based instructions. The fundanenta
thought underlying engagement theory is that learmeust be genuinely occupied with learning exesis
through connection with others and meaningful taSke theory can be associated with situated Iegritieory
because it stresses collaboration between peergran@ of learners. The present study is therefelevant to
the principle of engagement theory because thizatiibn of the software in Technical Drawing carate room
for collaboration among the students and therebrearse their motivation to learn. Also the use ofo€£AD in
teaching-learning of Technical Drawing can makedteving more creative and purposeful and so helgents
develop problems solving abilities and thereby gnt@athe learners.

On empirical studies, (Jimoh 2010) investigateddffect of AutoCAD on National Diploma studentsterest
in Engineering Graphics in a Nigerian Polytechiie. used a sample of 227 students and Engineeriaghtar
Interest Inventory as instrument for collectingadat

The reliability coefficient computed for the Inveny was 0.91. Findings showed AutoCAD was effeciive
stimulating learners’ interest in Engineering Graph Jimoh (2010) noted that students’ interest and
achievement in any learning activity is sustaingdabtive participation of the learner. Similarh@dwo &
Oranu 2006), in a study titled “innovative methad teaching informal and formal Technical and Vomadi
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Education in University of Nsukka”, employed quagperimental design, and multi-phase sampling tecies
to select 80 students. Their findings revealed thdéss the teachers stimulate students’ interes&adrning,
learners’ success can be minimal. They added thdadilitate learning, teachers must secure andasus
attention and interest of the learners, they alsphasized that unless attention is maintained ateteist
sustained, learning can hardly take place.

Akpan and Umobong (2013) studied impact of achiemnand motivation on students’ engagement in senio
secondary schools. They used 540 students as saimpleand Academic Engagement Questionnaire (AdsQ)
instrument for data collection. Their findings reled that achievement and motivation have sigmficapact

on the level of student’s engagement with the lyighbtivated students being more engaged. In thee sagim,
(Gunuc 2014) studied the relationship between emmgegt and students’ Academic Achievement in higher
education in Turkey. He collected data using sttelémgagement Scale and Demographic Variables Form
(SESVF) from 304 students which were drawn throtsgtdom sampling. To analyze the data collectedseel
descriptive statistics and two-step cluster analyBiesult revealed that there were significantticiahips
between the students’ performance and studentsigemgent.

Statement of the Problem

The paucity of students offering TD in secondartyosds in Nigeria is a cause of concern. This ibescause TD
is a pre-requisite subject for studying engineeimmgertiary Institutions in Nigeria. Therefore,fédwer students
offer TD, then the numbers that eventually enroldagineering courses at the tertiary institutiongikely to
decrease. Engineers are known as the ‘backbonatiohrbuilding’ (Mr. Teacher 2016). The Technicabi¥ing
and engineering students today are the engineersrtow. This means, if the learners at this level aot
motivated by way of teaching approach to show @gein technology subjects such as Technical Drgwitn
could continue to have adverse effect on the nurobstudents who enrol for engineering coursesitiary
institutions. This could in turn give rise to inggate engineering graduates in the country, leading
insufficient manpower in the industries and consdtan companies, and thus affecting national dgueient.
The authors wonder whether incorporating Compuideé Design (CAD) software in teaching and learnifig
Technical Drawing can arouse students’ interestkaagh them engaged.

Aim and Objectives of the Study

The aim of this study is to find out the impactAftoCAD on students’ Interest and Engagement inhihaal
Drawing in Unity Schools in Rivers State.

In specific terms, the study intend to:

1. Ascertain the effect of AutoCAD on studentgéeimest in Technical Drawing.

2. Determine students’ level of engagement in Ti2mvusing AutoCAD.

Research Questions
i. How does the use of AutoCAD affect student¢erest in Technical Drawing?
ii. What is students’ level of engagement in TD whautoCAD is used?

Hypotheses

The following null hypotheses were formulated aestéd at 0.05 level of significance.

1: There is no significant difference in the intéretthose taught with AutoCAD and those taughthentt
AutoCAD towards Technical Drawing.

2. The level of engagement of students taught witho&AD and those taught without AutoCAD towards
Technical Drawing do not differ significantly.

Methods

The design of this study is the 2-group post-tedy guasi-experimental design. The population @& study
consisted of 1071 Technical Drawing students ie¢h(3) Unity Schools in Rivers State, Nigeria. RivBtate is
one of the 36 states in Nigeria. Its capital, Ptatcourt is the biggest city in the state andnaificially buoyant
as the focal point of Nigeria’s oil industry. Thea5 census conducted by the (Nigeria Bureau Staflétl8),

revealed that Rivers State has an estimated pagulaf 5,185,400, and is the most prominent oilduwing

State. It has two major refineries, two major Setpand various industries, (Encyclopedia 2013).t18®
authors are certain that when students show interemgineering courses, there can be adequatartpiity for

them in the various industries available in theeSta
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The sample of the study was made of 92 SS2 TedHbieaving students from two intact classes in twtested
Unity Colleges (see table 1).Instrument for datdection was Technical Drawing Structured Questains
(TDSQ). The questionnaire consisted of two sectibrand B. Section A was designed to determinetefuse
of computer Aided Design can improve students’regein TD and section B consisted of item desighoetgst
students’ level of engagement in TD. The questiornaas designed based on the authors’ wide knayeleshd
exposure to literature on the variables in questidre face and content validity of the instrumestevdone by
three experts in the field of Educational Technglogechnical Drawing Department and, Measurement an
Evaluation. They assessed the suitability of tamg in the instrument in line with what the studgsvaimed to
measure. Cronbach Alpha was used to ascertairetiadility of the instrument, and a reliability déeient of
0.72 was obtained. The students’ interest sub$wade0.683, and students’ engagement subscale liaioility
coefficient of 0.675.

With respect to the procedures, prior to the taaghiwo lesson plans were prepared; a conventlesabn plan
used in teaching the control group and an intedrééehnology lesson plan for the experimental groihpe
lessons lasted for three (3) weeks, the controligrneas taught by the subject teacher using theheptan,
while the experimental group was taught by both ghbject teacher and a CISCO (Computer Information
System Company) staff. At the end of the threeksethe questionnaires were administered to theghwaps

for data collection. The 92 copies of the questiras were administered and retrieved by the asthor

The research questions were answered using medustamdard deviation, while Independent t-test used to
test the hypotheses at 0.05 significant level.

Tablel: Sample Distribution

Groups School female Male Total
EXP. A 40 12 52
CONTROL B 33 7 40
Total 73 19 92

Results and Discussion
Research Question 1How does the use of AutoCAD affect students’ iestiin Technical Drawing?

Table 2: Mean and standard deviation analysis showg the interest of TD students taught with AutoCAD
and those taught without AutoCAD.

Interest N Mean S/D
Interest

AutoCAD Group 52 55.9423 5.073

Non-AutoCAD Group 40 46.2000 8.305

AutoCAD group mean score of 55.94 is higher tNan-AutoCAD group mean of 46.20.
Research Question 2What is the level of students’ engagement in geaf AutoCAD in Technical Drawing?

Table 3: Mean and standard deviation analysis showg the engagement of students taught with AutoCAD
and those taught without AutoCAD towards TechnicaDrawing.

Student Engagement N Mean S/D
engagement

AutoCAD Group 52 58.5962 5.0846

Non-AutoCAD Group 40 46.2750 8.7987

The result shows that engagement of students t@ilgdhnical Drawing in the AutoCAD group (58.60) is
higher than Non-AutoCAD group (46.28).

Hypothesis 1:There is no significant difference in the intereSTD students taught with AutoCAD and those

taught without AutoCAD.
Table 4: Independent samples t-test analysis shovgrdifference in the interest of those taught TD wh
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AutoCAD and those taught without AutoCAD.

t-test for equality of means
t Df P  Sig (2-tailed) @=ion
6.539 90 0.05 .000 dRegd He

£ (90) = 6.54p < 0.05, i.e. p = 0.000 is l¢w=n 0.05.

Hypothesis 2: The engagement of students taught with AutoCAD thiede taught without AutoCAD towards
Technical Drawing do not differ significantly.

Table 5: Independent samples t-test analysis shovgrdifference in the engagement of students taughtitir
AutoCAD and those taught without AutoCAD towards Technical Drawing.

t-test for equality of means
t Df P  Sig (2-tailed) Dsion
8.674 90 0.05 .000 Rejected Ho

t (90) = 8.674p < 0.05, i.e. p = 0.000 islé=an 0.05.

The findings reveal that the mean interest scorstodents taught with AutoCAD is 55.94 while theame
interest score of students taught without AutoCAD46.20. This shows that students taught with ANDC
software indicated more interest in Technical Draywihan those taught without the AutoCAD softwakgain,
statistical analysis as shown in Table 4 indicatasputed t value at 90 df is 6.54 and p=0.000ess than the
significant level of 0.05, thus, the null hypottesi no significant difference in the interest lobse taught with
AutoCAD and those taught without AutoCAD towardscfieical Drawing is rejected. This indicates tha th
interest of those taught with AutoCAD and thosagtawithout AutoCAD is significantly different. Tifinding
means that those taught with the software indicat®ae interest than those taught without the softwa
implying that the students would want the incorpioraof the AutoCAD software in the teaching andriéng
of Technical Drawing. However, this result was gotprising, because 21st century learners ofteardegl as
‘digital natives’ will always show more concern aimerest when these technological tools are enguldgto
teaching. This finding is in agreement with (Ogwo&ano 2006) who posit that except the teachemsutdie
students’ interest in learning; learners’ successhie minimal.

In terms of students’ engagement, the study rededlat students taught with AutoCAD showed highelesf
engagement than those taught with the conventior@hod. This is evident in their mean score of 686
against 46.28 of the control group. The statistaalysis from Table 5, shows that the t valueGatiBis 8.674,

p < 0.05 i.e. p = 0.000 is less than 0.05, andefbez the null hypothesis of no significant diffiece in the
engagement of students taught with AutoCAD andghasght without the AutoCAD is rejected. Indicgtihat
engagement of students towards Technical Drawinthase taught with the software differs signifidgwith
those taught without the software. The finding iieplthat those taught with AutoCAD with higher |boé
engagement are likely to perform significantly wétlan those taught without the software, as stdent
performance in a subject area can be tied to kedl of engagement in that particular subjectsTdurees with
(Gunuc 2014), who posits that significant relatlipsexist between student's performance and level o
engagement.

Conclusion

From the findings, it can be concluded that the os&utoCAD software in the teaching and learning o
Technical Drawing had a positive impact on studeinterest in Technical Drawing. More so, the stoide
interest in AutoCAD usage created a passion fanieg Technical Drawing and this was reflectedhia high
level of engagement shown by those taught with 8&D. The significant difference between the student
taught with AutoCAD and those taught without thé&ware was attributed to the enabling environmestted
by the AutoCAD environment. This proves that th& @intury learners will always indicate keen intergsen

a technology tool such as AutoCAD is being usedrasnstructional tool in teaching and learning. Bhady
also takes into cognizance the role engineeringni@ogy plays in National Development of any counirhis

is in agreement with (Ighodalo 2011) that technpldg the bed rock of any nation. Creating an emapli
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environment in the teaching and learning of Tecdnrawing will not only arouse students’ interasd level

of engagement, it will also improve their creatadaility in the subject which is very paramount iechinical
Drawing. Furthermore, with the numerous advantagie®utoCAD software usage, more students will be
interested in offering engineering courses in aeytinstitutions leading to more manpower in thauistries and
thereby promoting National Development. So it istipent that the TD teachers make use of the AutdCA
software as instructional tool in teaching, in arttesustain the students’ interest and engagemen¢chnical
Drawing.

Recommendations

Based on the findings of this study, the follownegommendations were made:

i) AutoCAD should be incorporated by teachers itite teaching of Technical Drawing to motivatedstuts’
interest and increase their engagement in Techbi@aking.

i) Technical Drawing teachers should embraceittmvative approach offered by Computer Aided Desig
software package by embarking on self-updatin@ssto make them relevant in the technology era.

iii) The Ministry of Education should make provie® to train and re-train Technical Drawing
teachers/instructors on ICT training programs @ul& basis, so as to equip them in latest teclyyosoftware
in the teaching of Technical Drawing. When the kems are motivated by way of training to meet tedt
trend in the graphic technology they will be aldémhpact same to the learners.

References

Akpan, | & Umobong, M 2013Analysis of Achievement, Motivation and Academigagement of Students in
Nigerian ClassroomAcademic Journal of Interdisplinary studigsl 2. No 3 (2013).

Daway,F.W 2014, ‘Engagement Theory of Ilearning’, ewed 28 March 2012,
https://lwww.slideshare.net/mobile/faithwhitedawangagement-theory-of-learning.

Fletcher,A 2015, ‘Defining students’ engagementeéwed 14 April 2012, https://soundout.org/defom-
student-engagement-a-literature-review.

Glossary 2017, ‘Students Engagement Definitionéwead 9 March 2017, the Glossary of Education Reform
edglossary.org/student-engagement.

Grabowski, R 2002, ‘Using AutoCAD 2002'. Autodedleps Canada.

Gunuc, A. C 2014,The Relationship between Students’ Engagement heinl AcademicAchievement.
International Journal on New Trend in Education ghdir implicationsOctober 2014 Volume: 5 Issue:

Ighodalo,l 2011, ‘Science, Technology Educationy K& National Development’- DG.NISLT, viewed 8 Alpri
2017, http://www.nigeriabestforum.com/blog/scieeeh-education-key-to-national-development.

Jimoh, J. A 2010, ‘Comparative Effects of two ahdee Dimensional Techniques of AutoCAD on Spatial
Ability, Interest and Achievement of National Dipha students in Engineering’, viewed 22 March 2017,
https://www.unn.edu.ng).

Kamrani, A. K., & Nasr, E.A 2010Engineering design and rapid prototypin§pringer new York Dordrecht
Heidelberg London.

McCarthy, J 2014, ‘Learner interest matters’, stgés for empowering student choice, viewed 4 M&@hy7,
https://lwww.edutopia.org/blog/differentiate-insttion-interest-matter-john-maccarthy.

Mr Teacher, 2016, ‘Role of Engineering in Nation ilBimg’, viewed 27 August 2011,
https://studymoose.com/role-of-engineers-in-nabaiiding-easygrigid.

Musa, D.C 2006, ‘Effect of Incorporating practiéato Mathematics Education on Senior Secondaryestisd
Achievement and interest in Mathematics’. UnpuldisiMaster Thesis University of Nigeria.Nsukka.

170



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) ‘-'—.i,'
\ol.9, No.30, 2018 IIS E

NERDC 2013;Technical drawing curriculum for senior secondachsols NERDC printing Pres.

Nigeria Bureau Statistic 2018, ‘10 Most Populatedat&s in Nigeria’, viewed 4 March 2017,
https://nigerianfinder.com/most-populated-statesigeria.

Ogwo, B. A. & Oranu, R. N 2008yliethodology in informal and non format technicabcational education.
Nsukka, University Nigeria Press Ltd.

Parker, M. A. & Pickup, F 200%ngineering drawing with worked examplé3rd ed.) Nelson Thornes Ltd.
ISBN 978-072-881-3.

Schiefele, U 2011interest, Learning, and Motivation: Journal: Eddimaal Psychologist Vol.26,1991-issue
3-4

Taylor,L. &Parsons, J 2011, ‘Improving students aggment’: current issues in education. (14) (19yved 8
April 2017, http://cie.asu.edu/pdf.

Tutorial45.com 2017, ‘what is AutoCAD and its useglewed 8 April 2017, http://tutorial45.com/what-i
autocad-uses-for.

171



