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ABSTRACT.

This study examined the extent fo which feckinical feachers produced and utilized
ir arsctionad minterials for feeching Technical Drawing. It also identificd ihe pmblmﬁ
militating ageizst the production of needed maievials. One fadred and Siﬂy-fipé
techrical ixichers i Ec‘it!fa bm'ze .wenz involved in the .stady_ M cans, fl‘ equencies and
DETCOUCTEN WEFE used in analyzing the daia, The resulf showed that instructional
matericls were xot usad 1o wack essential slilis.

INTRCDUCTION

Technicai drawing is a vital subject that ia required for the engineering and
aliied subiacts, it is a necessary background to other technical subjects and the Etudy
of any technical subjact may be difficult without a pnod knowledge of technical
drawing. The knowledae gain: . from the subject may be used fo:

(1)  Viualise and understand graphical information and ideas;

(2)  Select and use appropriale graphical methods;

(3)  Amange ideas and information systematically and accurately;

{4)  Design, reason critically and be creative; and

(5) Acquire basic saleable skills in Building and Mechanica! Drawing (West
African Examinations Cooncil, 1990).

The subject is taught as part of Intraductory Technolegy in Junior Secondary Schoals
(J58) and as a subject at the Seaior Secondary Sciool (S85) level

S4udies have shown that teachers of technical drawing encounter 2 lot of
difficuities deveioping in the students the sense far shapes, dimensional pmp.artifms:
apaiiz] percapiion and meikod of drawing projeciions (Gkor?, 1960; {Xga_jﬁm, Mﬁ?z‘u
and Rhavaar, 1976). hdkpa {1939} recammended the use of real objects m.real life
situation Zor insiruction. This implies the use of real ohjects or representations that
will be tesaineful 10 the lcamer, Howsvel, instruciional materials that m3y be used.
in teaching and lesrning technical courses have b—e&n. found‘ to be mac}equate
(Anyakeha, 1992 Odoh, 1993; Mkpa, 1989). These imstructional matgnal; arﬁ
devices which hasten knowledge trausier processes and/or 31_11131‘0\’?:53‘%2 i‘;‘ﬂm“: ' ept
of understanding of the subject being taught. Nnadi (1989) classificd them as:

(1)  sophisticated standard instructional matcrials;
(2) mprovised instructionzl ma“.'cﬂ:_ﬂs; and _ e
(3)  scmistandard-semi immrovised ipstructional materials.

0
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Aoy out of s geablom of nasigrese mstestional Ml B G
scicace and technology educational materiah [0o' BT i o probiem,
equipment centres. Unfo:tunately, .ﬂme ce_n.‘t.l'e!f ainst cptimum productiq
Osemeikhian (1989) highlighicd certain factoss mzl{mtmgag o
of instructional materials by these centres: They include:

—quote inntruct

| L] - l' - nt:
1)  Limited capacity and versatility of machisery and equipment;
ide range of raw materials;

2)  Non-availabilityof a w _ ,
3 it : 1 . stimes
3)  Public service meniality of some of the wo;l-;crs which somiet
reiards the rates at which jobs are esecuted; ' .
4) Some of their methods tend to be labour-intensive and not suitable {g;

speedy mass production.

An 2iernative is for teachers to improvise teaching mater ials. Good choug h, the
imtroduction of pre-vocational and vocational subjects into the sscondary schools
brought about the existence of workshop with basic tools and machinery. Teacher
are expected to utifize the workshop facilities for the production of simple teacking
aids, |

Nradi (1989) remarked that the use of improvised gadgets can asmist in
demystifying the unreal "mystery” commonly associated with ready-made or mnported
equipmeut, Eesides, a well imagined improvization can lead to the development of
patentabls standard equipment. He opined that local production of educational
mazterizis will kave a bright future if teachers and learners are serious about
improvisation of simple educational materials while Iadustriz! organisations engage
in the development and manufacture of sophisticated ones. In realisation of the vital
role of the teachers in the production of instructiona! materials, the National Policy
on LEducation (1981) stated that "teachers will be required to participate more
(actively) in the production siud assessment of educational materials and feaching aids
- and the evaluation of fechmical innovations and new technigues.  These
recponsibilitics make toachers producers and consumers (users) of irstructional
maieriale. '

The Vest African Examination Councit (1991) advised technical drawing
teachess o onsvre good understanding and coverage of the topics through practical
exposurs of thets students {o real Iifo situations as well as the use of modsk, charts
and oibzr resources snatetials, The WAEC result showed that for four congsscutive
years (1988 to 1991) caly 38 percent got at least a credit pass in Technical Drawing
Examinatiops m the defunct Beadel State (Now Delta znd Fdo States). This i an
indicaiion cf low achievement. This could be caused by 2 number of factors incl uding
poor teaching. Teachers may be faced with the challenges of getting and using
instructional materials, There is the need, therefoie, to determine ihe extent o?
vtilization of iestructional maierials for teaching Technical Drawing.

The stedy sought answers to the following questions: ) ‘

1) To what extent do technical teachers produce instructional materials to
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Curh Wechmicn! drawing skills:

<0 what exteut do techuical teactiers usc ’lmp"v)'-‘io"'i mate: s to teach

webinical drawing?

L} What are the probiens mili2ting spamst the preducton of mprovised
mstructicnal maseriais?

to

METHODOLOGY
Yopulation

—'T'nc popitlation for the study v/as made up of all rechnical w.cken teaching
Technicul Lrawing in S-.-coud.'xr;' Schools w Delta State. These teachers were made

up of 39 in Technical Colleges and 126 in Secondary Schook. The entire population
was involved in the study.

Rescarch listrunmsent

Questionnaire was the instrument for the study. ldeas and reps in the
questionnaire were generated from performance objectives stated in e syllabus for
Senior Secondary Schoois and Nazional Techn 4] Cenucute vixalum and module
specifications. Fach structured item had o Spomt wale of very witin aficn, rarely,
and not au all; represecting, 4, 3,2 and | respectniely, Teachems were 10 indicate the
frequency vith which they produce und ulilzed ustrucuonsl material 1o each of the
22 competencies Inted.. The instrumeat wes face and content validated by two
vweationai edicuton and ose measurement and evalnation cxpert from Delta State
Uamvemsity, Abraka. A pilot test of the instrument was conducted ou a sanple ot
file s oondary schoo! wachers ot Techaxal Dizwing wiich are not used 1n the
sudv. b retiabilny of the insirument wes determined using ihe Cronbach's Alpha
(@ ). The vorrehtion wnalysis yielded o cocficier of 0.8Y, ndeating that the
instrrment aas reliable.

Data Collection and Anaivsis

The distrilution of the questiounaire amd coliection of data were earried out
by ibe . cearcher aod tour trained 2ssistants who were undergradaate studeats. One
nundred and sixty-five conics of the instrument were distribited by Land and a tcial
of one hunidred and fifty-two were compicicly filled and retamed for analysis after
a period ol two weeks. This represcuts Y2 percent retura rate. 'the duws was analysed
using frequencics and mean. The first and second reseureh questions were analysed
by computing the mean sceres for cach item on the guestionaaire. A cut-off poin
was determiined by finding the mean of the nominal values umg.ncd {o the options.
Using the intcval scale of 0.05 thic upper limit of the cut-off point & 2.55 while the
lower limit & ~45. Any responsc witi 3 mean of 2.55 and above was regarded as a
skili where adequate instructional material was used.

1‘md“‘%hc findings of this study arc presented in tables 1, 2 and 3. Rescarch
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questions 1 and 2 sought information on the findings f©

. H > 1 ts
use insiruciional materials. Table 1 p ¢ siruc
and ut1irze 1ASiiuctions)

, roduce
Tabie 1; Teachers Response on the Extent to which they p

materials. xp Xu
Jechnica) Drawing Skills 3.50
A Geometrical Construction . 3.34 ".)1
1. Dividing a line into any aiven scale: 2.69 .;-28
2. Constructing and reading plane scales Yane figure 2.91 3.
3. Reducing or enlarging to scale a glven pia
R.  Loci 2.43 2.41
4. Constructina ellipse, parabola and hYP‘?-"'b‘-‘]" e '2'_49 72.36
5. constructing helix, involute and cycloid cprV-:m 536 2.20
6. Solving problems involving simple T1nk mecnanis o
€. Freehsnd Sketching 2 53 2.03
7. Making tsoeetric sketches of simpie objecis ;28 3.29
8. Making oblique sketches of objectsh =i
@, Making perspective pictorial sketches ) 5 2%
of bui iding detail 2.51 b b
D Descriptive Geometry T -
10. Locating points and ltnes in space 1.60 2.01
11. Drawing projected view of inclined lines on . a7
principal planes 2.41 ,2.
12, Determining the true length of a 1ine in space 2.75 - 2.91
E. Sectional Views ' .
12. Orawing of sectional views of cutting pianes 2.73 2.91%
14. Projecting 1st and 2nd auxiliary plans from
normal views 2.10 2.27
15. Projecting ist and 2nd auxiliary seievaiion
from normal Z2.07 ' 2.19
views
F. Davelopment
16, puxiliary pmjection of prism out by incline plane  2.05 2.33
17. Devalopaent of right and oblique prism 2.24 5.77
18. Devolspment of intersecting hexagonal prism maeting
at right angies ' 1.14 2.07
13. Developmant of intersecting cylinder ' 3.82 3.53
6. Machine / Butlding Drawing
20, Constructing detalled drawing of machine
camponen is 2.41 3.28
21. Constructing detafled drawing of residential )
butlding 3.02 2.18
22. Constructing Locking devices 1.28 2.87

M2an rating of frequency of producing mprovised matarials
"’31‘35"“2'"9 of frequency of uti1lizing Instructional materials

" LU L)
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From the above table the mean rating of 8 itens on the extent to which they produce
instructional materials are above the upper limit of 2.55 while 14 items are belm.v the
limit. This implies that the respondents did not improvise enough instruc_nonal
materials for teaching technical drawing. Research question 2 sought information on
the extent to which teachers utilized instructional material. The teachers response on
the extent to which they utilize instructional materialkshowed that 12 iienm are above
the upper limit of 2.55 while 10 items are below this limit. This presupposes that
more instructional materials were utilised than improvised.

Table 2 showed the teachers responses on the extent of producing and utilizing
instructional materials under each major category. The calculated grand means
showed that teachers production and utilization of instructional materials were low
in major skills like Loci; Descriptive Geometry and Sectional Views. More
instructional materiaks were utilized but not improvised in machine/building drawing
cluster.

Table 2: Grand Means of Teachers’ Responses on the Extent of Producing and
Using Instructional materials for Technical drawing.
' Grand Means

Technical Drawing Clusters Xp Xu Remarks
A. Geometrical construction 298 3.30 High
B. Loci ‘ 242 234 Low
C. Freechand sketching 274 AV High
D. Descriptive Geometry 236 233 Low
E. Sectional Views 230 242 Low
¥. Development 3.08 3.90 High
G. Machine / Building Drawing 224 311 High
' ' Utilization

Research question 3 sought infonfiation on the problem inilitating against the
production of instructional materials. Table presents the findings related to this

. question.
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i terizla for Tecknical
ot Teachers’ reasons for not producing instructional ma

rawing
‘ entage Rank
;}rcquc ncy II;Z:PLOD dgms

L. Teacher beam all the e 8

avolved " SO 33 20.00 2
2 Maizcrials needed are not available

for improvivation 37 2242 1
3. Many of the instructional aids take

alot 30 18.18 >

of lime to produce 6
4. The environment is not encouraging 9 5.45 3
5. Too much labour and problem 6 3.64

fore finishing,

6. Lack of motivation to work 26 15.76 4
7. Local materials that are suitsble 5 3.03 8

are expensive
8. Lack of resources outside the school 11 6.67 5

community. :
9. Improvised materials have rough and 4 2.42 9

poor finishing. | |
10 Frustrations associated with 4 2.42 Q-

Fabrication of parts and tools.

From the above table, non-availability of material was ranked first with 22
percent among all other reasons. Three other reasons that followed in descending
order arc :

(a)  Teacher bears all the expenses iuvolved;

(b)  Many of the instructional aids take a lot of time to produce: and

(<) Lack of motivation to work.

The least reasons are rough/poor finishing and frustrations associated with fabricstion
of parts and tools.

DISCUSSION

The findings of this study reveal that many technical drawi
adequatcly taught the topics using imtructional}materials as pre:cgrmh;;s t::"%;"g
African Examination Council. Also, many have not takeq active role in the
production of instructional materials as stipulated by the National Poli
Education. This is confirmed by the fact that the teachers rarely produce instr <y ou
matcrials for 14 skills out of the 22 skills considered, Ten of the skills mu’cet;::::

taught using instructional materials. This may be : -
of students in the technical drawing examinz’tion: major cause of poor achicvement
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The findings reveal that teachers hardly utilize | mtructiona
major skill clusters such as Loci, Descriptive Geometry and
Machine/Building drawing cluster, more technical tecachers
material than they produced. A powible reason & that the schoo
ready made materials and tcachers did not need to produce sj
The findings on problems militating ag
matesials reveal that majority of the teache
improvisation. In such a case, the teachers wants to utilize mstructional materials but
they are handiczpped. The sans: argument goes for the fund 1c procurs ucc‘dcd
malerials, Other reasons advanced by the teachers have beeq highlight=d in a stud
conducted by Mkpa (1989). This implies that the reasons for not producin;
insiructionz! aids by technical drawing teachers apply to otler sebject areas such as
arts and scicnce related courses.

| matesialy to tcach
Sectional Vicws, In
utilized mprovised
I have improvised of
: milar onea,

ainst the production of instructional
s cnnot get the materials needed for

CONCLUSION

The findings of this study have important implications for the administrators,
the teachers of technical drawing and the students offering technical subjects in
schools and colleges. The study has identificd the extent to which teachers produce
and utilize improvised materials. Based on these, the school administrators will have
betier understanding of the preparation and wtilization of instructional materials in
teachirg and learning technical drawing skills. If fund is provided to teachers for the
needed materials, they are more likely to produce good instructional aids. They also
need 1o bz motivated to do the work to the best of their abilitics.

Teachers have crucial part to play in the teaching-learning process. The use
of instnictionsl materials will increase the rate of learning and save teachers the time
and eflorts put into teachirg for learning to take place. The succesa of the students
in examination will depend, toc a large extent, on the ability of the teacher to
effectively utilize the instructional materials. If the problems militating against the
production of the 2ids are taken care of, teachers will produce and use the teaching
aide and that will improve students’ achievement in technical drawing.

It is' recommended that the Vocational and Technical division of Ministry of
Education should encourage teachers by providing matcrials necded for improvisation
and reward teachers who implement their directives in the classrooms. Further
research should be directed toward the extent of improvisation and utilisation of
teaching nraterials needs in Applied Electricity, Electronics. Auto-Mechanics and
Buildirg Coustruction.

Nig VocJoumal: NVA Vol VI Noveaber 1954, =



AXins=inds, S.I

. REFERENCES g < yn,o
Agarwal, D. D., Mittal, H. X. & Bhavsar, V. C. (1979) Machine Dirawitg:New

Delhi: Vikas Publishing House Pvt. Ltd

Anyakoha, E. U. (1992) Development and Utilization of Facilities for Home
Economics Education Programme in Nigerian Schooks and Collegey for
Manpower Developm=ut. Vocational/Technical Education and Manpowar
Dewvelopment. Nsukka: Nigerian Vocational Association. 67 - 74, :

Ezugn, L. C. (19%9) "Selecting appropriate Instructional Equipinent for Vocational:
Technicai Programmes: A Challenge for Nigevian Vocational and Technical
Education. Nigerian Vocational Journal. 3 95 - 102,

Federal Republic of Nigeria (1981) National Policy on Education (Rev. ed.)Lagos:
NERC Press. A

Mkpa, M. A. (1989) Status of Implementation of the National Policy as it Relates to
Instructional Materials. In E.T. Ehiametalor, M.A. Izuagie and S.Q. Qlaftan
(Eids.) Implementation of National Policy on Education: Theoretical &
Empirical Analysis. 253 - 261,

Nnadi, L L (1989, September) " Development and Manufacture of Science
and Technology Educational Materials in the Context of a Developing
Sconomy " . Paper Presented at the UNESCO ¢/ NERDC Science and
Technolegy Materials  Fair/Symposium Held at University of Lagos. 11 - 15,
Sept. 1939, -

. ]

Odoh, C. M. (1990) Availabilily and Utilization of Polytechnic Resonrces in

Trefi:tng Small Scale Industrialists in Selected Accounting SkilisNigerian

Voczitonal Journal 3. pp. 9 - 16, |

Okoro, 0. M. (1999) "A Comparative Study of Two Methods of ’Teachingg
Ortsographic Projection in Technical Drawing, " A Seminar Paper Presemed
at the Univorsity of Nigeria, Nsukka, i

Osemeikhiza, . £ (1989, September) Conceptualization Production, Standardizatios
and IMairienance of Educational Materials. Keynote Address Delivered atthe
NERDCKEDA/Symposium Fair on Science and Technology Educational
Materials. University of Lagos 11 - 15 September 1989 ,

West African Examinations Council (1990) Regulations and Syllabuses for the Senidf

School Certificate Examination (Nigeria). Lagos: Author. pp.213-218.

Nig.VocJournal: NVA Vol VII November 1894,



