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Abstract — Students’ disinterest in learning of science
courses at the secondary school level cannot be redied if
effective teaching methods are not employed at thbasic
education level. The study aimed at determining the
difference between pupils’ performance in Basic sence and
technology test based on allotted time and standardf
performance for each behavioural objective by the @acher
during class time activities. The study was an expenental
design. The population comprised all teachers in Aka Ibom
State. The sample was based on the criteria of sefien of
schools under study. One of the schools was kept agontrol
group while another was kept as an experimental giup. The
intact classes in School A(control) had 215 pupilsvhile
School B (Experimental) had 192 pupils. The lessonotes
were researcher-designed for both control and expanental
groups. The teachers in the experimental group wer¢hen
exposed to a pre-demonstration of the lesson plam &agers’

components of time as a constraint and standard of

performance for setting behavioural objectives. Thedinding
revealed that there was significant difference beteen pupils’
performance
experimental group as the calculated t- value (245} was
higher than the critical value (1.97), thus the nulhypothesis
was rejected. It is recommended among others thaf &s in
most instances 35 minutes are allowed for a lessothe
teacher may consider a time chart of 20 minutes for
instruction and 15minutes for evaluation during whicch the
instructor actually teaches, allows time for demortsations
and interaction.
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[. INTRODUCTION

The education system in developing countries iriolyd
Nigeria faces challenges in teaching approachesotreat
multifarious problems of poor quality of teachepmor

in Basic science and technology test in
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of government educational policies. Such decisioay

include:

» the selection of the types of materials to use for
instruction,

» the stating of behavioural or instructional objees,

» the selection of instructional(constraints?) and
strategies,

» the selection of appropriate evaluation practiced a
techniques,

> the selection of students’ and teachers’ activitiees
Bassey (2012).

To assess instructional objectives for a particplace
of instruction to a specific group of learners, the
application of instructional technology principkes a sub-
set of educational technology is needed. Mangaatdal
(2010), submit that instructional technology is camed
with determining and providing appropriate stimualithe
learner to produce certain types of responses fking
learning more effective. They further maintain that
instructional technology determines instructionatdia,
materials, method and subject content requirecthiese
objectives, and ways to improve the lesson based on
evaluation and other constraints. Instructionahnetogy
is highly interactive, learner-centred and systétnab
instructional issues. A well-constructed learnirjective
should communicate the conditions under which the
instructional technology principles are performedting
and at the end of a given instruction.

The application of principles, models, theories and
practices of educational technology should theeefoe
prioritized and adopted in the teaching-learningBasic
Science & Technology in primary schools for effeeti
science instructions. This will provide studentghwihe
opportunity to play a more active role in theirrldag
through teachers’ systematic planning, to measuneme
assessment and improvement of learning out-contes. T

funding, overpopulation in classrooms and obsoletgntire instructional system component involves miale

materials, thereby leading to the production of-baked
graduates from institutions with certificates buithw
virtually no requisite skills. This calls for effiaee

instructional practices with the aim to correctargy poor
teaching-learning methods for the benefit of tharder
right from the lower primary school in science eatian.

Teaching, generally seen as a process of manipgléte
variables of instruction to make things known togle, is
seen by Ibe-Bassey (2012), as an art and crafivimgp
teachers who are part of an ad-hoc decision makioyt
the management of their classroom for the impleatwmt

tests, students and teachers’ guides, developadegt
instructional needs in terms of objectives so thatning
problems can be solved.

According to Inyang-Abia (2004), instructional
objectives being the intents and expectations tifities
deliberately arranged to facilitate learning shadédcribe
the proposed changes in the performance of leaaftans
successfully executing planned activities of |eagni
experiences.  Instructional  objective  should be
implemented in a learner-centred, or student famliss
perspective. Sufficient time should be allowed for
interaction between the teacher, materials used for
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instructiors and learners, if the tenets of basic science and on time limit set for each behavioural objective by

technology education are to be attained.

Mager (1962),-Mager (1979), Gagné (1972), Gagné, & To determine
Briggs,(1974) among others proposed models appr@ach

writing and implementing instructional objectiveboat
observable outcomes (called behavioural objectivies)
can be built up to become a curriculum. Accordimghieir

teachers in the experimental and control groups.

the difference between pupils’
performance in Basic Science & Technology testdhase
on standard of performance for each behavioural
objectives by teachers in the experimental andrabnt
groups.

assessment “an objective is simply the descripba Hypotheses

pattern of behaviour, performance or action tha¢ thi. There is no significant difference between pupils’
teacher wants his learners to achieve using acpati performance in Basic Science & Technology testdhase
action, tool and constraint”. The questions areg Ar on time limits set for each behavioural objective b
primary school teachers teaching basic science andteachers in the experimental and control groups.
technology in such a way that the students’ peréoree 2. There is no significant difference between pupils’
both in class and out of class as proposed by nesers performance in Basic Science & Technology test dhase
meet the general objective of Basic Science & on standard of performance for each behavioural
Technology? Do their teaching intents as indicabgd objective by teachers in the experimental and obntr
their learning objectives allow students to obseavl groups.

explore the environment while using their sensed an
manipulative skills to solve life problems? The Mag
approach considers the condition, standard timstcaint

and mode of performance among other componentsein t proper writing and implementation of instructional

stating of objectives to ensure effective and allind objectives in lesson during (class time) and alfteson

learning. These components serve as the checks aufivery on basic Science & technology using atipatar
balances for accurate evaluation especially instiences 5ction with a particular object, in a given sitoati and

where either of the cognitive, affective nor psylotor \yith a particular tool, learned capabilities anchent
values must not be undermined. constraints”

According to Peter (2013), investments in sciencey The school authorities, classroom teachers, stadent
mathematics and technology at the basic educadiesl | and government will be able to use the result ef th

“will prepare ... citi_zens to be able to qapitaliza _t!ne study to tackle the problem of poor teaching

many high income jobs of the future which are stifien approaches, examination malpractices and an ireleas

and technology literate dependent”. What hopesttegee interest in offering science & technology courses

to actualize this? among university students.

% The teacher will be able to organize instructional
activities in a way that will maximize learning

] ] outcomes within the given time frame.

The manner teachers are recruited, trained anayisbl . |t will help the teacher to select the materialsohtcan

in schools can play a major role in learning outeem  5ccomplish the desired outcomes. The emphasi®aill
What obtains now is that about ninety percent aft§o  on  accountability of learning rather than grades
corps members posted to various states of thedderin obtained by the end of school terms.

Nigeria is usually deployed compulsorily withouts, Teaching/learning will be learner-centered in dtgtiv
consideration to requisite professional traininigvent to and highly interactive.

teaching methodology as should be applicable imay  theoretical Framework

and secondary schools for their one year primar'YhisWorkis Guided by:

assignment, . While - that practice continues yearl Gestalt cognitive t-heories of learning based on
employment seeking post National Youth Service €orp cognitive perspective relevant to teaching basianee
(NYSC) graduates from tertiary institutional education. Nwagho (2013), presents a ‘cognitive
est.aplishment_s irrespective of the type of protessi psycholog.ist who views ;;eople not as passive
training again, and. mos_tly Iagkmg n classroom recipients who are pushed and pulled by environatent
management styles involving writing of instructibna forces but as active participants who seek expeeih
objectives, and also in time management to accorateod Basic Science and Technology should be taughf in a

lesson evaluation of the set instructional objedieither :
X . I ; way that encourages transfer of learning beyond the
during or after teaching but within the period aial for L
classroom situation.

the lesson. These were some of the disturbing sstha , ,
S X » Robert Gagne’s theory advocates for teachers’ @ise o
aroused the researchers’ minds to carry out thadyst ! . . o .
task analysis of instructional objective for teachiln
applying Gagne'’s theory in science teaching acogrdi
to Peter (2013), the science teacher should dtate t
objective for learning any content. A teacher stoul

) - ., follow the Gagne’ five categories for examining
1. To determlne th_e d_|fference between pupils’ yifferent types of learning outcomes, namely:
performance in Basic Science & Technology testdase nteliectual skills, verbal information, motor dkiland
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[l. STATEMENT OF THE PROBLEM

[ll. O BJECTIVES

The Following Objects Were Set to Guide the Study
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cognitive strategies; Guided classroom and LabpyatoTechnology test based on time constraint set fahea
attitudes in science teaching is favoured by Gagne. behavioural objective by teachers in the experiaiesrd
» This work is further based on a model of evaluattbn control groups.
need assessment on instructional goal postulated by
Mager (1979). An example of a Mager objectives Table 1. t-test: Two-sample assuming unequal veegn
assessment is: “ Given 3 minutes of class time, the N | x | SO | DF |tcal |tcrit| Decision
student will solve 9 out of 10 multiplication prebh of  [School A 215 | 25.03] 12.21
the type : 5*4 = " In applying Mager model to basic|(Control
science teaching, science teaching should be fedusg3roup)
on problem solvmg_durlng class time task actisitie School B 197 [ 60,09 1253
Based on the theories the researchers have adiy@ed [experimentd
need to create a defined time frame and standard fgroup)
performance as components of the instructionalctivg
to motivate the pupils to aim higher in learningeace for Table 1 reveals that there was a significant difference
productivity. between pupils’ performance in Basic Science &
Technology test based on condition (time limit) for
V. METHODOLOGY performance indicated in the behavioural objectibgs
teachers in the experimental and control groupshas
The study was an experimental design. The populaticalculated t- value(26.14) was higher than theicafit
comprised all teachers in Akwa lbom State primaryalue(1.96) . Thus the null hypothesis was rejected
schools with an estimated number of 1,260. The &amp Hypothesis Two : There is no significant difference
for the study was chosen through a criteria conisigeghe between pupils’ performance in Basic Science &

376 | 26.141.97| Significant

following: Technology test based on standard set for each
(i) Availability of basic science and technologygifidies behavioural objective by teachers in the experialesmd
in schools. control groups.
(i) The teachers’ experiences and opportunities fo
continued professional development. Table 2. t-test: Two-sample assuming unequal veeisn
(iii) The schools that have at least two intactssks of N | x | SO |DF| tcal | tcrit | Decision
primary six pupils. School A 215|37.37 4.89

Based on the criteria, the first six schools tHasely |(Control
tallied in rank were chosen as sample for the stutlyin ~ 9'°UP)
Uyo capital city. Thus, f_rqm each of the schoolspt soog 192 164541469
teachers were chosen giving a total of twelve teexh |Experimentd
One of the schools was kept as a control group ewhilgroup)
another was kept as an experimental group. Thetinta
classes in School A(control) had 215 pupils whibh&l Table 2 reveals that there was significant difference
B (Experimental) had 192 pupils. The lesson notesew between pupils’ performance in Basic Science &
researcher-designed for both control and experiaheniTechnology test based on standard for performance
groups on the same topic but divided into threedes. indicated in the behavioural objectives by teacherthe
The only difference is that for the experimentadup the experimental and control groups as the calculatedlte
lesson plan was developed with an adaptation ofd&ag (24.45) was higher than the critical value (1.9Hus the
components of time as a constraint and standard il hypothesis was rejected.
performance for stating behavioural objectives athite

376| 24.46| 1.97 | Significant]

control group was developed without that compon€he VII. DISCUSSION

teachers in the experimental group were then exptusea

pre-demonstration of the lesson plan. It is obvious from the findings that the pupils time
Data Callection experimental groups were at an advantage of being

The sections on evaluation in the designed lesstesn focussed in their learning activities. In each agpéor
for both control and experimental groups were wsetkst instance, the time constraint indicating a highezam
items for data collection. The test items were adstéred score reveals the fact that the teachers’ appadion
to the pupils in both the control and experimegralups. suitable time frame at appropriate points duringsde
The items were scored and collated, accordinglgdas delivery prompted the pupils’ good performance.sTikiin

each objective and analysed with t-test statistics. line with Mager (1962), -Mager (1979), Gagné (1972)
Gagné, & Briggs, (1974) among other proposed
VI. FINDINGS approaches to writing and implementing instructiona

objectives. According to their assessment “an tiveds
simply the description of a pattern of behaviour,
performance or action that the teacher wants himés to
&achieve using a particular action, tool and coigtrahe
inclusion of the condition adds a check on the lsufiven
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The following are Findings From the Sudy
Hypothesis One : There is no significant difference
between pupils’ performance in Basic Science
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in the teacher’s absence, the child sees the ndeatketact
with or meet the required tool. This is also ineliith
Mangal & Mangal (2010) submission on instructional
technology. It should provoke certain types of oeses
for making learning more effective. He further ntains
that instructional technology determines instruwio
media, materials, method and subject content reduio
achieving objectives, and ways to improve the lesso
based on evaluation and other constraints.
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Topic: Air
Sub-topic: Preventing things from burning.

l

State Objective: Example

1. Identify air as necessary for burning

2. Prevent some material from burning

3. Apply the same principle when oil catches
fire in the kitchen or minor object is in
flames in the house.

VIIl. CONCLUSION

The teachers’ effectiveness in classroom deliver
highly depends on his ability to create behaviourg
objectives that will motivate the pupils and pugrthin a

position to interact with the learning environmexttich

is very crucial to science and technology. Prinsatyool
teachers require greater orientation regardingstagng
of instructional objectives and especially the imaoce

of including the constraints as prompts for pupils

Action 1 Condition 1 Standard 1 Constraint 1
Light the candle | |Individually without teachers'| |Record what happens| |In not more
and allow candle | |assistance, Cover the candle| |correctly in at least 2| [than & minute.
turn for aminute. | | with a given class cup. sentences.
Action 2 Condition 2 Standard 2 Constraint 2
With the help of Heat it until it Record what In not more
a pan on a stove catches fire and happens correctly than 8
Heat a small carefully cover it in at least 2 minutes.
quantity of oil. with a lid. sentences.
Action 3 Condition 3 Standard 3 Constraint
Gather 3 places Soil the Ist with Record observation In not more
of small cloth. kerosene 2nd with palm for each correctly in than 15
oil 3rd with sprit light at least 2 sentences minutes.
each of them light, light.

involvement and interaction.

IX. RECOMMENDATION

v If Government policy or decision has shifted tovmrd[l]

engagement of

professional discipline to teach in schools, theohs

youth  corpers,

irrespective  of

corpers need camp training in teaching methodolog@]

for effective lesson delivery and acceptabl
competence in assessment of instructional objexctive
basic science and technology.

specialization. It then sounds sensible to sugtiest
educational technologists be engaged for the néagki
and supervision of the hitherto non-education gasek

Tl

A good number of applicant graduates by observation
are not deployed in their professional fields of

[4]

willing to be engaged in the school system, which

currently seemingly has more engagement room th
other disciplines.
necessary knowledge to use educational technotogy f
building the hope of the nation in their classrooms

If as in most instances 35 minutes are allottedafor

This would equip them with"f];Iij

[6]

lesson, the teacher may consider a time chart of

20minutes for instruction and 15minutes for evahmat

during which the instructor actually teaches, aﬂowm
time for demonstrations, answering and asking of

guestions and a compressed drill to round up befare
time keeper’s bell exits the teacher for anothssdae.
There should be an intensification of the in-sexvic

[8]

course programs to enable teachers update on

instructional skills and teaching competencies.

[9]

Adapted from the Mager Approach 1974
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