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\dered by the University Management € pecl
this Conference using the University website, Campus , an

We .thank the Dean, School of Science and Technology Education (SSTE) f "
Conference despite the economy sltuation in the country. His encoura‘gement, ad
moral asupport gave the Local Organizing Committee the strength to complete this

make sure the Conference is successful.

We sincerely thank the academic staff of the School and University Community for their
essential roles played towards the success of the Conference. We thank the non-teaching
staff for the role played which contributed to the success of this Conference. '

The efforts of the Editorial Board is commendable for making sure that the Book of
Proceedings was ready before the arrival of the participants. We appreciate the efforts of
the Keynote presenter, Lead Paper presenter, and Workshop facilitator for attending this
Conference despite their tight schedule.

Finally, we also commend the undergraduate and postgradiuate students of the School for

sparing their time for participating in all the events. We thank God Almighty fi
given to the LOC members to discharge their enormous tasks. anty ferhe SR




'a‘ tive teaching and learning techniques have a greater influence on the qua‘.ty:of’ .4 .
i (;onower injected into the labour market which may determine the economy growth of a

quah:ty teaChmg and |earn|ng process. It is worthy to note that ap

The theme and sub-theme of this conference “Enhancing Quality Education through
Innovative Pedagogy” is based on the prevailing situation of poor quality education in
developing nations. I am sure this conference has provided avenue for researchers and
educators to share ideas on using innovative teaching and learning techniques that can
enhance quality education in under developed and developing nations across the world. I
hope the theme and sub-themes meet the needs of the stakeholders in education.

The sub-themes are:

The Local Organizing Committee

Social Media for Effective Teaching and Learning

Team Teaching & Collaborative Learning Strategies for Quality Education
Assistive Technologies for Special Education
Project-Based Learning Strategies for Quality Education
E-learning Platforms for Effective Teaching and Learning
Mobile Assisted Learning for Quality Education

Service Learning Strategy for Quality Education
Innovative Assessment Techniques for Quality Education
Instructional Strategies for Inclusive Education
Instructional Techniques for Gifted Learners

Innovative Classroom Management Practices

thanks the participants for their contributions to the above

sub-themes.

Prof. Gambari, Amosa Isiaka

LOC Chairman/ Editor
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It is with deep sense of appreciation to the Almighty God that I welcome you all, on behalf
of staff and students of the School of Science and Technology Education to the sixth
international conference with the Theme: Enhancing the Quality of Education through

Innovative Pedagogy.

The chairman of this occasion, chief host and my hard working Vice-Chancellor and his
management team, I want to specially thank you for your unalloyed support for our school.
Each time I present our ideas to you as a school, your solemn quiet words well done just
continue have constantly propelled me to do more and to believe in you. Your support and
good will to our school have given us the confidence in organizing this conference annually

for the 6™ consecutive time at a stretch.

Mr. Chairman distinguished ladies and gentleman join me to welcome our erudite scholar an
academic juggernaut and mathematician of great repute. He is our workshop facilitator and
the key note speaker of this conference.

He is Professor Marc Shafer professor of Mathematics Education from Rhodes University,

South Africa. We are also happy to have in our midst to do justice to the conference theme,
?I?ead Paper Presenter) Professor Isaac Olakanmi Abimbola, Founder and CEO, Excellent

learning Technology limited.

We appreciate your interest in our conference.

. , i istinguished guests who have always honoured
The s eeply appreciate and thank our distinguis n
: vTh_? ;(:zg:é:n t%ybepgart of this great occasion every year.To our conference participants
?&0 have come from various Universities, Polytechnic and Colleges of Education in Nigeria
_and overseas we say you are welcome.

. . conference organizing committee members for a beautiful and robust
ngra%luztt?ht:\?e c;'r;ught about this large gathering of international, national and local
; gnthe area ICT application in teaching and learning.

sy e OIIGH INNOVATIVE PEDAGOGY vil| Page




mwmmmswmmﬁm ich as {
development (i) Under funding (i) Poor teaching personnel’s (iv) P
instructional strategies among others,

AS 3 result of the problems above, graduastes of our instituions ar whatever

Gescribed a5 unemplovable and unable to express themselves highly deficent
theoretical knowdedge and practical skills

Mr. Cf,a;er;a'f* Sir, rather than bamoanine o protiens and larenting over factors Mm
brought out education Slem 1o ity prew e s cdurattonal practitioners. we have

chosen one of the prohier s g with the aim of
proffering solutions »

The theme of this Frhancing Quality Education Throw
Innovative Pedagogy T e mathod and practice of
IRCHING. Penecially a2 s wes . . ; : %
Y ek | . Pedagogy refers more
a0ty Ay ey ¥ 1 F - . ° ; 7 R

; : ) ¥ e Kniasierinie \ 3 :
exchanged in educational context ; nsiders the interactions that f;i,‘am Sidls are
learning v ViR ke piace m

If we agree totally with the definition above th we can safely conchude t

teacher must Nave 8 ra ge o ¥ feark G and lears ng tooks t":&i ‘ ?M an eﬁm
and used in the classroom, | G effect Ve IBarming e ; i : <an m m m’
have good subject Knowiedge bt als © leacher must not only

|
-
i}
1
5

¥ 1O take place, th

50 effective Pedagogical skills if s ,
across to the students. According to Barber and Murfs,tf“nfra7i " ey are t"wthems

= : . j e (2007) : ;
National Policy of Education FGN (<UL3), there is a strona ¢ : A n the
% : : \ 6 ¥ ' consensus that hioh e 3

in education system is dependent on the quality of teacgmgn(m sus,t  high BNC
quality of her teachers) 2 Nation can rise above the

My. Chairman Sir, it is against this back drop that the th e '
; “Emanc;ng Quality Educatmn Thraugh Inﬂ@vatlvaeggg this year's W&fum was
participants must of necessity proffer solutions o problem sma Mherefa s
Saminations (WAEC and NECO examinations), hajfopar Mass failu

dlls e f-baked graduates: o '¢ 1 national
ige and skills etc. They must also ansy gracuates; graduates that lack
at are the standards in pedagogy e the following 'qumiw, - s







University Librarian
Keynote Speaker
Lead Paper Presenter
Deans and Directors
Professors

Heads of Departments
Distinguished Participants
Ladies and Gentlemen

I want to sincerely welcome everyone present here with gladness of heart on behalf of the
Governing Council, Management, Staff and Students of this great institution to the 6
International Conference of the School of Science and Technology Education, Federal
University of Technology, Minna. It is no doubt that this yearly organized conference has
become a platform for robust academic discourse based on well researched, propery
articulated and documented research efforts of individuals, groups and corporate bodies.

This annualconference has created a platform and an opportunity for beth local and
international community in education and research institutions to share their leamning,
teaching, research findings and best practices. With various academics coming together to
bring their knowledge to bear on ways to enhance science and technology education, there
is no doubt about the future of science and technology in Africa and in the world at large.
This years’ theme “Enhancing Quality Education through Innovative Pedagogy” will better
enhance teaching and learning process in science and technology. Thus, this conference
provides opportunities for both local and international innovative presentations to bring in
thoroughly researched information that will enhance quality education to the benefit to the
entire world.

1t is no longer news that the educational system especially in Africa is in a state that needs
urgent and serious attention. The quality of education is not what it used to be. From
different quarters it has being observed that method of teaching has contributed in nc.a il
way to the problem of teaching and learning in our various institutions from the primary
schools up to the higher institutions. Various stakeholders in education have lon z;r How
the situation can be better enhanced. Hence, the topic of this F s B Ql =

but wisely. not only timely

- To give brief background information on the theme of this conferen s L e
pedagogy? Pedagogy to start with is the study of e hf:, what is innovative

education. Pedagogy as a science explores the processes
its accumulated knowledge, skills, and values from

or the process of

by which society deliberately
i one generation to another. The
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e LITER ETAArediin this conference, This Is because Innovative Pedagogy a5
clence and practice has the responsibllity to produce students that will be creative and.
eventually become game changers In the soclety.

We must understand that majority of our students In todays’ world are technologically
Inclined, They have access to any Information possible. They do not require us to “spoon-
feed” them. Instead what may be more helpful [s to support them as they journey through
the World Wide Web (n order for them identify those resources that meet their needs. This
can only be achieved through Innovative Pedagogy.

This is because the anclent pedagogies which started off as a “sage on the stage” and
moved on to a small set of basic teaching methods (instruction, discovery and inquiry) have
been extended to become a profusion of pedagogles and thelr interaction with their own
philosophical and pedagogical theorles, Hence, aducation s seen as hugely dynamic and
mobile, As educators In Institutions of higher learning we must be ready to keep pace of

these developments in education.

Also, for Nigeria to achieve her age-old goal of crossing the borderline between being a
developing country and a developed country aspecially, quality education must be a target.
As stakeholders In education, we must join hand with the government to design specific

policies that create a better environment for innovative teaching.

The emphasis of this conference which Is on enhancing quality education through innovative
pedagogy will In no doubt add value to education because of the paramour'\t role education
plays in achieving natlonal growth and developrpent. In order to achueve’ sustainable

lopment that meets the needs of the present without compromising the abllity of futgre
. meet thelr own needs, educational institutions need to adopt innovative
5 to jes so that the individuals graduating from our Institutions can be developed
teacrelg?ivsér?nzaiduals that will add positively to the growth and development of Nigeria,
o cre

Africa and the world at large.
with the ever-shifting economic and political realities of
o century, we must continuously

We mustprepare our children to deal
to see “through the eyes, minds

our shrinking planet. To actually build citizens fortstr;:a;znl
strive to offer instructions that would help studen
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,ntépt of this cixth Conference of the School of Science

University who are gradually following the tre

 hence very commendable, The School has always set the pace for ot
nd. T sincerely apprediate b 0
the Dean and the Conference Organizing Committee. Please accept my best wishes f

the untiring effc

another very successful School of Sdence and Technology Education Internatiéonal

Conference.

Finally, to our distinguished invited guests, resource persons and pa
welcome to this great institution and to the city of Minna.

rticipants, you are all

Please do have a pleasant experience as you take time out of your busy schedule to visit

places of interest in the University and Minna city.

Thank you for your attention.
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A DISCOURSE ON THE INNOVATIVE ASSESSMENT T
ECHNIQUES FOR VA
ASSESSMENT IN EDUCATIONAL INSTITUTIONS IN?\IIGERIA =

IDRIS UMAR SARKIN BAUCHI, ABDULLAHI USMAN LAKA & SARATU BAWA
Department Of Science Education, School Of Science And Technology Education, Federal
N University Of Technology Minna, Niger State ’
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Abstract

Educat/on;?/ assessment has been regarded as part and parcel of teaching and learning right
from the time formal education came to existence. There will never be attainment of objectives
?nd goa/s in education in the absence of assessment in education. This paper reviewed some
inno Vatlve a;gqssn?ent techniques that can be used to ensure valid assessment of teaching and
learning act/V/L_‘/es in the institution of learning. It also discussed efficacy of Computer-based test
as an /nnovaz.‘lve technique and finally rounded-off with some examples of CATs developed by
which contains techniques used in the assessment of classroom instruction. The paper
concluded that if these assessment techniques are patronized and Judiciously utilized by
teachers, there will be improvement in the quality of teaching and learning in schools and
assessment will become more valid which by extension will improve the quality of education.

Keywords: Educational Assessment, Innovative Assessment Techniques, Computer-Based
Test, ICT, Validity, CATs.

Introduction
Teaching and learning can never be successful in absence of assessment. Which usually gives a

hint on how far is the achievement of learning objectives, and at large, achievement of
educational goals. Assessment is the bedrock of education because test scores usually derived
are used to measure learners’ academic strengths and weaknesses. Also societies solely depend
on the students’ performance to weigh the quality of their respective educational systems and

level of goals’ attainment (Ojerinde, 2009).

For several decades, assessment in education has been analogue or manual in nature until
recently when Information and Communication Technologies (ICTs) were incorporated. The
analogue system was not without some problems ranging from inefficiency, inse;urity, delay in
results production and so on. For example, in Nigeria, one of the most outstanding pro.bler.n in
educational assessment was the production of valid test scores and grades in examinations
(Aworanti, 2016). But with the integration and diffusion of ICTs in ed.ucation,‘there-was
evidence of positive reforms in methodologies as the traditional' methods of information delivery
of information has changed, thereby, offering up-to-date learning experience for both tgacher;
and students (Ololube, Ibogu & Ossai, 2007). ICT is defined as as electronic tools for stor?nlgtan|S
retrieval of information (Matthew, Danjuma Joro & Manasseh, 2015). They are pov‘:e‘ ue C;%d
that if used correctly, are capable of expanding access to education to workpiac

educational quality (assessment inclusive).
n is the use of ICT tools such as computers, i

o mention but a few, in teaching and learni
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nternet facilities,

Integration of ICT in to educatio ng and research
mobile technologies, projectors t
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advanced countries like United State of America, China, Japan
literacy is fast increasing in the country by the day.

to connoté the use of
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ed interchangea Ydeve|opment in Nigeria

E-assessment or Computer-Based Test are often us - ls0 a New
computers and other electronic media for assessment. It 1s 3 BOw - and Matriculation Board
educational system with few examination bodies like Joint Admissio essment in the country
(JAMB), few Universities embarking on it. The major motive of e-alssation malpractices which
apart from crave to becoming ICT compliant nation was to curb exa;(rjnln 4 analogue system of
engulfed the nation for years. Some of the lapses accorded old an oducing results of
assessment in educational institutions in Nigeria indude delay in Pr  oa,2012), which
examinations, examination malpractices (Adegbeja, Fakomogbon & Datga o '
contributed tremendously in eroding the nation’s quality of education over ume.

None the less, regardless, regardless of mode of assessment or testing, the mos; S'En'nrf;‘;at”;
psychometric property to be protected in a test is validity. Validity is defined as the ceg g
which evidences and theories support the interpretation of test scores entailed by proposed use
of test (AERA, APA & NCME, 1999). It was also defined as the ability of a test t'o measure whgt
it is purported for (Kolawale,2010). Thus, any invalid test or assessment IS nothing than harm in
education and at worst, may lead to invalid decision making concerning test results.

Therefore, this calls for the need to have valid and effective assessment tecljniq‘ues '!n the
institutions of learning as to work smoothly towards achieving educational objectives In the
country which will result to national development.

Computer-based Test as an Innovative assessment in Nigeria

As mentioned earlier, e-assessment or computer-based testing is a new development in Nigeria
which is even at the moment, undergoing gradual acceptance and implementation in the
educational system. In Nigeria, the CBT as an innovation started very recently with few number
Universities that were able to partially incorporate it in to their daily assessments or
examinations. these includes Federal University of Technology Minna, University of Ilorin,

Covenant University Ota, Nigerian Open University of Nigeria (NOUN) and the host
(Olawale & Shafi,2018) ) of others.

Strengths of CBT as a Mode of Assessment
Computer-Based Test as an innovative mode of assessment has b
: : e
potentials among which are discussed as follows: e accorded several
(i) Objectivity, speed and accuracy

One of the most outstanding glory of CBT i ,
objective in operations which helprsy in giving i;ﬁig{:c?;sa?smpugers are highly
grea_\ter speed (Abioye, 2016).This enable institutions of learni ° Operatg n e
bodies to asses.sllarge population of test takers within sh r|tn9 ar)d examination
against the traditional paper examination that is time ¢ o> Perod of time @s
(i) Contusive Environment onsuming and cumbersome.
Computers as electronic machines are usually ke
effectiveness and protection. Most of the compu
conditioners, light which make the environme

lt:); in a conditioned environment for
' centers have good furniture, air

nt conduciv ;
e for e i -
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benefits testees as it motivates them durin

revealed that candidates who took part in C

compared to the PPT formats (Abioye,2016)

(iii) Cost and Time saving in Large scale examination
Another advantage accorded CBT is cost saving, that is to say it enables assessment
of Ialrge population of students wishing short period of time using computers which
adm!n!ster .and score the test instantly. This eliminate the costs of manual
admlplstratlon, scoring and reporting and also saves time compared to traditional
practices. Chua (2012) conducted a comparative study of computer and paper tests
whose resul.ts indicated that the CBT mode is more reliable in terms of internal ancs
external validity. Also from the result, the CBT significantly reduced testing time and
developed stronger self-efficacy, intrinsic and social testing motivation in the
participants.

with the few facts about the advantages of CBT in educational assessment, it is evident that

implementing CBT in the institutions of learning will pave way effective and quality assessment
as opposed to the traditional system.

9 assessment. Recently, Statistics
BT in 2014 obtained better results

Innovative Assessment Techniques (IATSs)
Another dimension worthy of giving attention as relates to valid assessment is the innovative
assessment techniques. They are strategies in assessment that provide instant information
about what learners understand and what they don't (Lee, 2008). One of the unique features of
these techniques is that they motivate learners to most especially if consistently integrated in
to teaching and learning processes. Though IATs are no used for grading, rather they provide
chances for improving learning.

Some of these techniques as analyzed by Lee (2008) are discussed as follows:

(1) Analysis of Learners Work: - In this technique, learners are given tasks like
assignments, home works, tests, quizzes as usual, after the submission, teachers
carefully go through the responses to identify learners’ current knowledge, skills and
attitudes concerning the subject matter. They also identify strengths and weaknesses of
the learners so that proactive measures could be taken. Thus, the issue in this technique
is not to allocate grades as it is in the current continues assessment practice, but it also
demands seriousness from the teachers as to patiently gather information about
learners in the class.

(if) 3-way Summaries: - this another astonishing IAT, it involves learners using different
modes of attention and thinking, working in a group or isolation. the teacher ask
question and instruct the learner to write three different summaries of their responses,
for example 10-15, 30-50 and 75-100 words length of summaries at a time. Thls
enriches the learners with abilities or experiences to communicate ideas in minimal
wordings. o

(i)  Think-Pair-Share: - In this technique, teacher asks the learners individually. After
coming up with their responses, they are instructed stay in pairs apd exchange ideas
contained in their responses, and eventually, the teacher circum-navigate the.palrs and
listens to their discussions. Finally, the teacher shares responses of t_he pairs to the
class. This allows learners to have deep in-sight of subject matters. |F also improves
learners’ self-esteem, self-concept and problem sollving skills most especially by the time
they heard their views being shared to the entire class. o o

(iv) Claésroom Polls: - This hgs to do with allowing learners to cast their ideas or opln!ggj
on certain issues or topics in the class unanimously. This enables learners characterl
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to be introverts to express the
thls method, devices like mobile phones
opintons at a time which can be !
confidential, Much will be gotte
(V) 3-2-1 Countdown:

Ir opinions easlly as they find it difficult to speak out. In

can be used in the class to gather [earners’
sent to the teachers’ phone directly which is speedy and
h from learners using this technique,
i - A very good technique which implies that whenever a learner
gains knowledge of something relevant, they tend to utilize it immediately. Thus,
teacher gives out some cards demanding information about three things, which are ()
3- things you didn't know before (ii) 2-things that surprises you about a topic and (i) 1-
thing thal you want to start doing with what was learned. This help boOSts
comprehension and synthetic abilities in learners.
strategic Questioning: - Questioning method is one of the basic learning strategy
advocated by an old philosopher, “Socrates”. It can be applied to individuals or groups.
It involves asking learners higher-order questions to appraise their level of
understanding issues or concepts, For example, words like how? Why? Are being used to
stimulate in-depth thought among learners which enhances their creative and logical
thinking abilities. ,
(Vi) Around robin charts: - It is another yielding technique, and it involves grouping
learners in to four or five as a group. Each group is given a chart and a marker, and Fhe
throws an open-ended (free response) question to the class and expect responses using
charts. The chart are later circulated among learners for discussions, and finally the
teacher generally discusses the submissions of the groups.

(Vi)

All these centrally concentrate on learners, and they give much information on how and

what they learned. Our discussion will now move to the dimension of teachers
themselves, in order words, assessment of teaching or instruction.

Assessment of Teaching in the Classroom

Apart from knowing the level of understanding amongst learners, there is also every need to
check or assess the quality of instruction may it in the classroom, laboratory, lecture hall or any
learning environment. To achieve this, some classroom assessment techniques could also be
adopted such as Classroom Assessment Techniques (CATs) developed by Cross and Angelo,
(1993) as cited in Faculty Innovation Centre (2018). CATs consists of activities to provide
feedback in the course of instruction which will enable teachers assess the quality of teaching
generally by pin-pointing strengths and weaknesses instantly for modification and improvement

CATs has several advantages for both teachers and students. To .
provides frequent feedback that can be reacted to immediately, tsfosfc?c::?r:?é)rarrr?a(z%% Otper; |
students learn and showcase areas of misconceptions. On the other hand. it hints th ct) c\lN e
on what they understand and what they do not, help increase their ability,to think = Shlicients
above all, foster attitudes that value understanding and long-term ret nK critically and
materials. ention of learned

Examples of CATS

There are several types of CATs which can be used for

In this paper, we discussed only three simple ones : ‘
assessment as follows: - P that can vyield good results in the

(a) Written Reflection: - This is an assessment t i
YN P ) echniqu
Minute Papers” or “"Muddiest Point”. It involves ask(iqnge .E,Za
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| Jearners which response will provide true reflection of what they learned, the questions

i, What are the most important thing you learned today?

~ ii. What important question remained unanswered?

iii. What was the muddiest point in ?

her on the level of understanding of

the learners and as well the technique will enhance learners ability to reflect o :
of subject matters. ty n the major facts

(b)

Start-Stop-Continue: - This is also another revealing and promising technique of
assessment. In the technique, teacher asks learners some questions a teaching is going
on that will instantly improve quality of teaching. The questions are:-

i, List one or two things that I, the instructor(teacher) am currently doing that are not
working (things that I should STOP doing)

ii. List one or two things that I am currently doing that I should CONTINUE)

iii. List one or two things that I am not currently doing that will be beneficial to me to
START doing.

After the assessment, teacher will be guided on his or her strengths and weaknesses as
regards teaching and better ways to improve. Consequently, quality of teaching will be
enhanced with time provided the technique is practiced by the teachers.

Suggestion Box: - This can inform of small wooden, plastic or steel box that can be
placed in classes or halls during instruction or be hanged in front of staffrooms or offices
after instruction. Teacher asks the students to drop any suggestions, observations,
queries and dissatisfaction as regards teaching so that steps can be taken for
improvement. This is done unanimously to avoid any threat to students, and the teacher
is expected to whole-heartedly accept all observations. This will go a long way to
improve the expertise of teachers and solve several problems of teaching and learning,
and above all enhance the quality.

Conclusion o .
Innovation is crucial in every aspect of life as the world is dynamic in nature. It is apparent from

this discourse that if techniques of assessment mentioned can be utilized in teaching and
learning at all levels of education a lot of problems of poor tea;hlng and performance WII||
solved. In a broader perspective, quality will be enhanced in educational assessment not only in

Nigeria but the world entirely.
Recommendations

from the contents so far highlighted, we recommend that:-

r

ENHANCING QUALITY EDUCATION THROUG

Teachers should implement the formative assessment techniques interchangeably in

teaching as to benefit from their potentials . o ‘
CBT or%-Assessment should be given much attention to curb examination malpractices

and to improve quality and validity of assessments in the institut?ons ogt Ieir?;\n?:.lassroom
To improve quality of teaching, CATs should be adopted by instructor

instruction

P (*] 17'-] €
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