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Introduction

The standard of education especially in
basic, sciences , secondary and technology
in Nigeria is falling at an alarming rate and
this has contributed to the cases of mass
failures in exams at all levels leading to the
country’s inability to develop
progressively Science and Technology
wise.




Introduction cont.
WHY?

1.Emphasis on theories at the expense of Practical (Quixotic
nature)

2.Inadequate educational and instructional materials

3.High foreign exchange of importing Science/ teaching materials

4 High Cost for Small confinement as Laboratories that can not
guarantee effective total control by Teacher(s) and
participation of all students

5.The Covid 19 Disruptions in Education

6. The Needs for Virtualization ,Dry labs, Computer Based

Practicals and Computer Based Practical Exams
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The Motivations

“We are Motivated, SATISFIED /HAPPY/SURE of our R&D Results
culminatinginto this INVENTION/INNOVATION OF THE Project

1.1t must have the INGENUITY of Lilia Gilbreth

2.Problem solving Capability of Gordon Moore

3.The Scientific Insights of Albert Einstein

4.The Vision of Martin Luther King

5.The creativity of Pablo Picasso

6.Determination of the Wright Brothers

7.Leadership quality of Bill Gate

8.Conscience of Eleanor Roosevelt

9.Finally it Satisfies the Curiosity of the Younger and Future Generation in
our educational system across Nigeria and Globally once deployed
Virtually.
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The AIM And Objectives \/O ”
/

AIM: The Educational Invention aims to develop a Home-grown, Purpose-built
Multifunctional Mobile Teaching Aid for Schools for STEM-STEAM Education

OBJECTIVES

To produce, design and construct this equipment locally and cheaply making use of local available materials.
To construct a single apparatus that can be suitably adapted for performing series of experiments FOR BASIC ,Science
and Secondary SCHOOLS and can also be deployed VIRTUALLY (Covid 19 experience)

To support Inclusive Education and diversity and provide equal access to
guality education for all students sustainably.

To come up with equipment that should be able to fit in easily into the organization of existing laboratories
conveniently fostering a culture of science/technology literacy.

To help the students to gain familiarity with scientific methods and techniques in the laboratory as well as in class.
With the INNOVATED EQUIPMENT, the students can learn to acquire training in scientific methods of observations,
collections and analysis of data and their graphical presentation more easily and efficiently.



WHAT WE INNOVATED AND INVENTED <

From locally available materials, a mobile science
educational instructional material /science teaching aids
customized with some auxiliary materials was developed to
aid , display, demonstrate and teach in the classroom(or
any where) particularly in all Basic, Science and Secondary
Schools/educational system and that can be deployed
Virtually

“If all the students can’t move to the laboratory, the
laboratory simply moves to all the students.

Homegrown and Purpose-Built
A Game —Changer Positively enhancing quality Education in Nigeria

Ve [
Plate 1b: Creative Innovations that could employ
Nigerian Youths if commercialized by institutions




'HE SCIé;ICE EDUCATIONAL MOBILE INTERVENTION LABORATORY

(
THE EDUCATIONAL TEACHING AND LEARNING AID

~

MULTIFUNCTIONAL MOBILE SCIENCE TEACHING AID AND LAB KITS
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Creating Endless Scientific, Educational and Technological Ripples



Some Experiments That can be Performed

Some of the experiments that can be performed on the Experimental Board

include the following:-

O Experiments to determine the weight, densities, relative densities of solid
weight material like stone and liquid (kerosene) using the triangle of
forces, moment and Archimedes principles.

O Experiments to determine the acceleration due to gravity (g) by means of
(i) Simple Pendulum (ii) Compound Pendulum.

O Experimentto determine the spring constant by (I) Extension (ii)
Oscillation methods.

O Experiments on Electricity, light, Mechanics, Biology and Chemistry
(Titration and Qualitative Analysis) and aid in Mathematics and Basic
Education.

O Other experiments that depend on the creativity and critical thinking of
both the teachers and students can be adopted and modified on the
Experimental Board.




j DISPLAY OF THE SET UP AND FUNCTIONALITY OF THE MULTIFUNCTIONAL TEACHING AID

outu.be/polq 2cmjwk?si=M3 UclL4e01jlFrLo



https://youtu.be/po1q_2cmjwk?si=M3_UcL4e01jIFrLo
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Benefits to Education System

Effective HANDS-ON teaching and learning of STEM/STEAM EDUCATION in schools.
Total control by Teachers and total participation of all the students in practical classes.
enhances students understanding and retention of
science/educational concepts, develop critical thinking, problem-
solving and analytical skills to encourage curiosity, creativity and
innovation For Overall Development.

More young Learners will be interested in studying sciences.

Eradication/reduction of mass failure at al levels of Examinations and better
performances in WAEC, NECO, UTME, IJMB & NABTEB.

Value for money/cost effectiveness in acquiring this invented Multifunctional lab

Better & sophisticated students being churned out from elementary schools to excellent
university/ polytechnics undergraduates and hence the quality of the graduates.
Science/technological cradle endless ripple effects on national development both in
economy, technology, innovation and education of the country.

Jobs and wealth creation for citizenry and institutions.




T,
&
Ay

FUTMINNA CAPACITY FOR MASS PRODUCTION

b ?.ﬂzi
a | B -
‘ ‘ ™ QR F ik g
| B e e -
A\ *—T|

\—»I"? e




GOMBE STATE
M.O.E
COMMENDS &
RECOMMENDS

IS IT WORTHWILE?

'&arvm/x
Certificate ©f Commendation
i Ac
I ﬂ«m éﬂ@.ﬁm e
/ /
\N‘MW&M/M}

of your exemplry performance

h 1» mmr_Lm,w

NYSC AWARD

NYSC DONATION AND
PRESENTATION IN GOMBE

AFFIRMATIVE ANSWERS
FROM  STUDENTS AND
TEACHERS

‘v\TlO\ \l \0 S E(ORPS

\maxhs Ihxs Ermrm fo

PATENT RIGHT
(IPR/236/31)
NG/P/2014/398

NIGER STATE DEPUTY
GOVERNOR IMPRESSED



CRKT. No. D04

¥y

5l

[
M
FEDERAL REPUBLIC OF NIGERIA
Certificate of Registration of Patent
(Patenty and Dosizns A¢ts CAP 344 Lawa of the Fedeati of Nigeris 1990)
NG

ot 122014
Dt ar Sesing 01 0014

o it Armmesd Fuorees

INopudslic af Mageris and Corrranter.

AN AD WO AR

o T e gl s s Yot miade by LAWAL BADIQ ¥ILS . FEDERAL UNIVERSITY
OF TEEHNOLOOY, SINA, NHGR TATE, MO oo A TIOAL OFEICE FORTECINOLOGY
ACQUISITION AND PROVGTION (NOTAI', V0. 4, BLANT YIE STREET, WUSE 11, AIRLA, MGERIA.

1 e skt wnd il ptIngs of i irversine e SCTENCE EDUCATIONAL MOBILE INTERVENTION
LABORATORY

e 411 wrveesbon wbich muay b o probdic o,

AND WHEREAS 0w Fadord
b 1o th rsqine

ST

KNOW YE THEREFURE, (o | 00 by v ard g e ) abne memed sy
g 7es 35 s the

EOVIDED ALWAYS (a1t (193 puéesit shall be mevoesbiie
freverived 22 groes tie nevckiag ownts grmed by e, asil the sane

st comtained sball prevern the i
| ety By e e granaat

EADE thi: Lur ey of Ao, M08

ek

Seglstrar of Patents & Designs

Patent Right

OVER 350Million
Naira/ 225,000 US
Dollars worth
Projects Executed

Before 2023



Our Success Stories
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ultifunctional Mobile

eaching Lab Invention

EL-RUFAL COMMENDS FUTMINNA FOR
INVENTING MOBILE LAS EQUIPMENT

jm Mintatry of Edhocation Kadune

Director Sabon Taszha Zone, Joshua FUTMiIinmna lecturer
Ayuba, Representing The exhibits mobile science
Commissioner of (edusciencetech, 1ab in Kaduna

Ja'afaru ibrahim Sanl, at the FLAG-

OFF Training Workshop on the Use
of Science Educational Mobile
Teaching Ald/Intervention
Laboratory for Ba=sic and Secondary
Schools Iin Kaduna

@GoviKaduna




One of Top BEST INVENTION TO SUPPORT
EDUCATION&HUMANITY DEVELOPMENT AT 2016
NURESDEF ,NAU AWKA ANAMBRA STATE

CERTIFICATE OF AWARD

Presented to

Seicnce Mobile Teaching Aid for All Nigerian Secondapy Schools ~

Professor M8, Adeyemi and 8.8, Lawal — Federal Univepsity of Technology, Minna

Winner of the 2" Prize in the Individual (Dévelopment) by Group of Disciplines

Arts and Humanities Category
At

6™ NIGERIAN UNIVERSITIES RESEARCH AND DEVELOPMENT FAIR

NATIONAL UNIVERSITIES COMMISSION / NNAMDI AZIKIWE UNIVERSITY, AWKA

the

Organized by

— 11 March, 2016, at Nnamdi Azikiwe University Awka, Main Campus

Director Research uod Insovation
Natsonal Universities Commissio, Abu

Cnimat, LOC

Noamdi Azikiwe University, Awka
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who was represented by Prof. Solomon Oyeleke, Charman, Staft
School Board, whie presenting the equipment to the Principal,
FUT, Minna Model School described & as unique and space
economical

He urged them to utiise it properly, adding that more will be
gotten for the Secondary School to accommod: E
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his staff expressed great
aoorec»aam to the University, inventor and DRID, peomising to
make the best use of i,
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Published by Information & Publications Unit, Office of the Vice-Chancellor, Federal University of Technology, Minna. 2
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o thekr request,
In her speech a the occasicn, the CEFE Co-ortinstor, Or.
Caroline. Alenoghena saKl the objective of the leadershp
training was to teach the executwes good leadership and
comenunication skils, gaal Setting as ieaders, especally how
0 get feedback to enable them actualse their cbjectves.

. Alenoghena revealed that & has been 3 tradtion for over
four years to ran every st of SUG, 3 practice which she saxd
has helped n having matured minds and enabled them to
know the responsibilty they have, adding that Auta is not
about muscles but having knowiedge and superior argument.
Accorsing 1o her, they dd 3 SWOT aralysis of their
govemment by tying to bok at their weaknesses,
opportunites and threats to see the best way to address ther
problems a5 & student body. She thanked the Univessity
Mansgement for sponsaring the traming.

Spesiung earler, the President, SUG, FUT, Minna, Com.
Abdulrasak Shamsudeen Gidado described the CEFE training
25 unique stating that they had a nice time and have leart a
et

He appreciated the University Mansgement for putting up the
leadershp traning and promised to put to use all they have
eamt.

n bs remark, the Dean of Students Affars, Prot
Abdulmogeed [j3ya appreciated Management fc the raining
and commended the CEFE tramers for ther commitment to
day.
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Jethro Sparks
Global Recognition
Awards

jeremy@
globalrecognitionawards.org
htips /!
globalrecognmonawards org
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urjudges have awarded you a Global
Recoanition Award

What have | won?

Sgngratulations
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BN 3514551
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Kaduna State Ministry of Education
Policy Statement

Commissioner of Education
Kaduna Stats

The Prowiston of GQualny, Eguitable and sccesfible Sclance, Technlcal amd Wocationat
Educatfcn & a priority of the Kaduna State Gowarnmant as stated in the Education Policy of
the State. In achiswing this ncble cbjecthne, the State reguines an affactive, functional
and productive educathon sysbem through the orovislon of modern teesching and Learning
the State through Minlstry of Education Drocured arad

distributed 460 units of the MULHIFuNCHional Pobiie SClence teaching SH0E W the year 2019,

facimies. Towards Ehis end,

The tremardous Impravement in the teschirg and Learning of sciencas in pustc schools
since then Informed the decision of the Winfstry to procure, yat again, more of the
eqguipmeant for s effectiveness and portabiity. On this note, | wish 1o acknowledes the
Effarts af tms i W of T WImPE,  Migar Stats through har
Coensultancy DUtfi - FUTKIM Vantures Led for tris pesitive tachnolegisal Innavatson that
performance in

and teschars in Haduna State are

eranges the rarrathess in the conduct of scierce practicals, Students'
both disrmal and ewtéemnal exawinations. Stodents
therators, ungped to maks judiclous use of the equipmeant and fully imelemant the training
ECPAETIN FOr ESINET SLUdEnTE" DErTarmand N &ll aamangthons.

Be rast assured thak the presest sdminlstration under tha stewardsnip of His Excetiency,
the Exeouttne Goeermer of Kaduna Stats, Mallam Hasir Anmad E-Rufa®l will continus
DULLING 1 BAa<a all tha Facassary Fasources Tor the WMQrovamant of qualicy, seertEbls
and AcoEssiEle EdUCHIon 3% all Levels fn the STats whIch i remams rascluts In (E5 quast &2

SECUpYINE TEE AEREfUL BLace In il Nations! and INTETPaTional Sxamination,

pects

/

GOODWILLS FROM KEFFI PREMIER ACADEMY
SATURDAY 18™ SEPTEMBER,2021

ALHJIBRAHIM D. ABDULLAHI
Founder/Propriettor

AN

‘Ground Breaking of Building Project ~ Happy and fast adapting Teachers
in place of Laboratory




OPERATIONAL MANUAL
(MONOGRAPH)
SCIENCE EDUCATIONAL MOBILE INTERVENTION LABORATORY
RP: NG/P/2014/308

MINISTRY OF EDUCATION
KOG STATE, NIGE

UNEYIONAL Monlll,l n,monsmnmn. DISPLAY

NOILABIKITIEORIBAS DISECONDARY SCHOOLS

v/as

RE: PRESIDENTIAL SPECIAL INTERVENTION - SCIENCE EDUCATIONAL MORILY

TEACHING AID FOR NIGERIAN BASIC SCIENCE AND SECONDARY SCHOOLS WITH
TRAINING. WORKSHOPS FOR TEACHERS ON THE USE OF THE INSTRUCTIONAL
MATERIALS.
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£ The 14TH SUSTAINABLE EDUCATION AND DEVELOPMENT RESEARCH
21ST -23RD AUGUST 2025
-

(UNIVERSITY OF GHANA, ISSER AUDITORIUM)

TRAC'FIONS Our Success Stoies
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Number of classrocooms available and

reqguired in public elementary schhools inNORTH CENTRAL 120‘000;.: [ 1]

Nigeria as of 2018, by zone

' i
= NORTH EAST 90,000+ Il'f' |

Comem NORTH WEST 125,000+

SOUTH-EAST 70,000+

North-West

>uth-East

SOUTH-SOUTH 80,000+ State Government Received 326 Moblle = A
South-south Teaching Aid For Science Secondary Sch, a. NeWS
South-west SOUTH WEST 95,000+ .
TOTAL 580,000+ Units‘Required
@& Available classrocoms & Required classrocoms
© Statista 2023 ™ ‘ Over 2Million Units Needed-FMOE,2024
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BNz astassy 1['unctional Mobile Teaching Aid and Intervention Laboratory

For All Schools(Basic,Science,Secondary and Virtual)

PRESENTATION TO THE DELIVERY UNIT,
NIGERIA GOVERNORS’ FORUM NIGERIA @
FORUM

14% SEPTEMBER,2023 @11:40AM

VENUE: Microsoft Team

By ENGR. DR. Sadiq S.LAWAL,
B.Eng, M.Eng, PhD (FUT Minna, HC(CUB/LGS),MNIMechE ,R.Eng(COREN),FIMC,CMC FI-FAIR)
The I ion General M: :%:’
SSL SEMILAB START-UP AND CONSULTANCY SERVICES,
Operations Manager, Intellectual Property and Technology Transfer OfficePTTO)
FEDERAL UNIVERSITY OF TECHNOLOGY,P.M.B 65.MINNA.NIGER STATE J

1

Dr. Gregory Ibe and Israelites of SKILL G

PUSH FOR A BUY-IN
$0 0%




SUCCESS STORIES AND NEWSPAPER PUBLICATIONS & ‘_ﬁ?

1) Blueprint newspaper of Tuesday February 12, 2019 page 18 — FUT staff mobile laboratory invention excites KDSG, VC https: /v blueprint ng/fut-staff-mobile-laloratony-invention-
excites-kdsg-ve/ ,

2) Daily Trust of Wednesday February 13, 2019 —Kaduna procures 460 mobile labs https://www.dailyirust.com.ng/kaduna-procures-460-mobile-labs.html,

3)Futminna lecturer exhibits mobile science lab in Kaduna http://thenationonlineng.net/futminna-lecturer- exhibits-mobile-science—lab- in-kaduna,

4) Kaduna Govt. procures 460 mobile teaching aid to boost science education https:sundiatapost.com/2019/02/10/kaduna-govt-procures-460-mobile-teaching-aid-to-boost-science-education/

5) https://mingooland.com/2019/03/ inside-multifunctional-mobile-teaching-lab-invention/

6)https://leadership.na/2019/05/31/multifunctional-science-teaching-aid--will-make-learning-easy-inventor/

7) Governor El-Rufai Commends Futminna for Inventing Mobile Lab Equipment www.futminna.edu.ng

8) FUT Minna donates mobile teaching laboratory to Oyo school “Education”-NIGERIAN TRIBUNE-https://www.nigerianews24.com/fut-minna-donates-mobile-teaching-laboratory-to-
oyo-school-education-nigerian-tribune

9)-Varsity donates mobile lab to school https://www.newtelegraphng.com/2019/08/varsity-denates-mobile-lab-to-school/

10) Kaduna govt procures 326 mobile teaching aid for science education- https://quicknews-africa.net/kaduna-govi-procures-326-mobile-teaching-aid-for-science-education/

11) KDSG procures 326 mobile teaching aids and intervention laboratories for science teachers-hitps://kdso-procures-326-mobile-teaching-aids-and-intervention-laboratories-for-science-
teachers/

12) Kaduna Govt procures 326 mobile teaching Aid for Science education-https://www.sunnewsonline.com/kaduna-govi-procures-326-mobile-teaching-aid-for-science -education/

13) Kaduna Govt Procures 326 Mobile Teaching Aid For Science education- https://www.thegeniusmedia.com.ng/2021/12/18/kaduna-govi-procures-326-mobile-teaching-aid-for-science-
education/?utm_source=rss&utm_medium=rss&utm_campaign=kaduna-govt-procures-326-mobile-teaching-aid-for-science-education

L /



https://www.blueprint.ng/fut-staff-mobile-laboratory-invention-excites-kdsg-vc/
https://www.dailytrust.com.ng/kaduna-procures-460-mobile-labs.html
https://mingooland.com/2019/03/
https://leadership.ng/2019/05/31/multifunctional-science-teaching-aid--will-make-learning-easy-inventor/
http://www.futminna.edu.ng/
https://www.nigerianews24.com/fut-minna-donates-mobile-teaching-laboratory-to-oyo-school-education-nigerian-tribune
https://www.newtelegraphng.com/2019/08/varsity-donates-mobile-lab-to-school/
https://quicknews-africa.net/kaduna-govt-procures-326-mobile-teaching-aid-for-science-education/
https://kdsg-procures-326-mobile-teaching-aids-and-intervention-laboratories-for-science-teachers/
https://www.sunnewsonline.com/kaduna-govt-procures-326-mobile-teaching-aid-for-science -education/
https://www.thegeniusmedia.com.ng/2021/12/18/kaduna-govt-procures-326-mobile-teaching-aid-for-science-education/?utm_source=rss&utm_medium=rss&utm_campaign=kaduna-govt-procures-326-mobile-teaching-aid-for-science-education



https://youtu.be/cJzuYmBJrrg?si=0ZHFKsiYW8bQGTSo
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Operational Manual(Monograph) to be Customised as An Educational
LEGACY Project for STEM/STEAM Education for Sponsor$

Inside
ultifunctional Mobile
- Jeaching Lab Invention
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RP: NG/P/2014/398

NIGER STATE
GOVERNMENT

A1 MOBILE TEACHINGIDEMONSTRATION. DISPLAY
H/KIT(FOR/BASIC/AND/SECONDARY SCHOOLS

Y, MOHAMMED UMARU BAGO

OPERATIONAL MANUS
o o On
AENCEERUCATIONATR

KO(:'al STATE
SOKOTO STATE GOVERNMENT;
GOVERNMENT -

V.

o ; (QNSTRATION. DISPLAY
i AL MOBILETERCHING. DEN
TR BASICAMD SEEOADARYSCHOOLS

mstir,umg\g SOVERNIE,

{

BN: 3514551



N The 14TH SUSTAINABLE EDUCATION AND DEVELOPMENT RESEARCH
iﬁg,» 21ST -23RD AUGUST 2025
(UNIVERSITY OF GHANA, ISSER AUDITORIUM)
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The Executive Summary of Executing the Lofty Project
Per Unit(Complete Project to benefitting Schools)

S DESCRIPTION AMOUNT (N)//$
1. Cost of a Unit with Customized Auxiliaries 450,000/290
2. | Transportation Costs (Production and Delivery) 50,000/33
3. Training Workshops, Resource Persons, Consultancy,

Workshop, Teacher’s Honorarium and Transportation of 200,000/130
equipment to benefiting School per prototype per Teacher
4. Invention Royalties and Proceeds 150,000/97
5. Total Cost for a Unit, Deliveries, Training
Workshops, Materials and Distribution to benefitting 850,000/550
Schools.

Total APPROVED Units for Schools

TOTAL COST OF PROJECT
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Operational

Manual(Monograph) B

to be Customised

OPERATIONAL MANUAL
(MONOGRAPH)

SCIENCE EDUCATIONAL MOBILE INTERVENTION LABORATORY
RP:NG/P/2014/398

A MULTIFUNCTIONAL MOBILE TEACHING, DEMONSTRATION, DISPLAY

AID AND LAB KIT FOR BASIC AND SECONDARY SCHOOLS
DE/PPM&R/34/CM&MLA (146 MINEDUCATE) NERDC/R.134/VOL.V/432

KADUNA STATE GOVERNMENT

(SPECIAL INTERVENTION PROJECT 2 IN MINISTRY OF EDUCATION)

Powered by

FUTMIN RES LTD.
FEDERAL UNIVERSITY OF TECHNOLOGY, MINNA
NIGER STATE, NIGERIA



The Federal University of Technology, Minna is one of the three
Universities established under the Federal Universities of
Technology Act of No.13 of 1986. Among the objectives of the
University are: -
= to act as agents and catalysts, through research and
innovation, for the effective and economic utilization,
exploitation and conservation of the country's resources;

= to identify the technological problems and needs of the
society and to find solutions to them within the context of
overall national development; and

= to offer to the general public the results of training and
research and to foster the practical applications of these
results.

Conswient wun wmese ovyjecuves, the University developed a Multi-functional Mobile Teaching
Aid and Intervention Laboratory for teaching, learning, demonstration and practical
experimentation in basic, science and secondary schools. This invention was Patented as
Science Educational Mobile Intervention Laboratory (SEMILAB) with Intellectual Property
Registration Number: RP: NG/P/2014/398.

The overwhelming feedbacks from teachers and schools that have used this innovation has
been a strong endorsement of its utility and versatility. Recommendations have also been
obtained from relevant educational bodies, including the Federal Ministry of Education (FMOE)
and the Nigerian Educational Research and Development Council (NERDC), culminating in
market interests from educational managers.

This Invention, therefore, promises to be a game changer in the conduct of practical science
classes leading to improved quality of delivery and hence enhanced students’ performance and
value for money. It will also lead to reduced capital flight if deployed in large numbers to schools
in the country.

Itis my pleasure to write this foreword and to urge education managers to take advantage of this
home-grown and purpose-built invention to enhance practical science class delivery in their
various schools and therefore, address effectively the often pervading dearth of equipment that
is the usual narrative in our educational system.

This Manual has been developed in a manner that it is user friendly and provides clear guide as
to how to mount and use the mobile teaching aid.

| Wish you a lovely user experience.

Prof. Abdullahi Bala rsssn,
Vice Chancellor, Federal University of Technology, Minna



OPERATIONAL MANUAL
(MONOGRAPH)

A MULTIFUNCTIONAL MOBILE TEACHING,
DEMONSTRATION, DISPLAY AID AND LAB KIT T'OR
BASIC AND SECONDARY SCHOOLS
DIE/PPM&R/34/CM&MLA (146 MINEDUCATL)
NERDC/R.134/VOL.V /432

By

ENGR. DR. SADIQ SIUS TLAWAL

Bukng, M.Eng, PaD, MNIMechE, REAgCOREN), FIMC, CMC
MECHANICAL ENGINEERING DEPARTMENT
FEDERAL UNIVERSITY OF TECHNOLOGY MINNA
PM.B 65, MINNA, NIGER STATE,



Kaduna State Miningy of Education
Policy Statement

Commissioner of Education
Kaduna State

The Provision of Quality, Equitable and accessible Science, Technical and Vocational
Education is a priority of the Kaduna State Government as stated in the Education Policy of
the State. In achieving this noble objective, the State requires an effective, functional
and productive education system through the provision of modern teaching and learning
facilities. Towards this end, the State through Ministry of Education procured and
distributed 460 units of the multifunctional mobile science teaching aids in the year 2019.
The tremendous improvement in the teaching and learning of sciences in public schools
since then informed the decision of the Ministry to procure, yet again, more of the
equipment for its effectiveness and portability. On this note, | wish to acknowledge the
Efforts of the Federal University of Technology, Minna, Niger State through her
Consultancy Outfit - FUTMIN Ventures Ltd for this positive technological innovation that
changes the narratives in the conduct of science practicals, Students’ performance in
both internal and external examinations. Students and teachers in Kaduna State are
therefore, urged to make judicious use of the equipment and fully implement the training

content for better students’ performance in all examinations.

Be rest assured that the present administration under the stewardship of His Excellency,
the Executive Governor of Kaduna State, Mallam Nasir Ahmad El-Rufa’i will continue
putting in place all the necessary resources for the improvement of quality, equitable
and accessible education at all levels in the State which it remains resolute in its quest to

occupyingits rightful place in all national and international examinations.
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FEDERAL MINISTRY OF EDUCATION

Fedcral Secretariat. Shehu Shagari Way, Abuja. Nigeria
EDUCATIONAL PLANING, RESEARCH AND DEVELOPMENT DEPARTMENT
OFFICE OF THE DIRECTOR

146 DE/PPM&R/34/CM&MLA
MINEDUCATE 6th April, 2017
Lawal Sadiq Sius,
Mechanical Engineering,
Federal University of Technology,
P.M.B. 65, Minna,
Niger State.
Re: Book Assessment
Title: Educational Mobile Laboratory
Author:  Lawal Sadiq Sius

1 am directed to forward the report of the assessment of the book Titled:
“Educational Mobile Laboratory” to you.

2. The Laboratory Equipment has been assessed and found to be useful.
1t is therefore recommended as demonstration table for Basic Science
and Technology; Basic Science and Basic Technology.

% Please, accept the assurances of the Honourable Minister’s regards.

/

Mrs. M. 0. Anene-Maidoh
Director (Educational Planning, Research & Development)
For: Honourable Minister

[2]



NIGERIAN EDUCATIONAL RESEARCH AND DEVELOPMENT COUNCIL (NERDC)
/@‘%‘e 9/ the %’ll’t‘(l&;lle @9;01@1&4?

Prof. Ismail Junaidu
Executive Secretary

OFFICE:
Lokoja-Kaduna Road, Sheda,

PM.B 91, Abuja, Nigeria
www.nerde.org.ng

NERDC/R.134/VOL..V/432 12/01/2017

Lawal Sadiq Sius

RE: BOOK ASSESSMENT

T'ile: Educational Mobile Laboratory

Author: Lawal Sadiq Sius

The Laboratory Equipment has been assessed by the NERDC and it was
found to be useful. We theretore recor mend it as a Science/’Mathematics

Demonstration Table.

A copy of the book and a synthesis of the assessors’ report are hereby
enclosed.

L __—7 C\A
Prof. Ismail Junaidu
Executive Secretary
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NIGERIAN EDUCATIONAL RESEARCH AND DEVELOPMENT COUNCIL
(NERDC), SHEDA — ABUJA

ASSESSMENT AND RECOMMENDATION OF BOOKS/GENERAL
READING MATERIALS

REPORT FORM

TITLE OF EDUCATIONAL MATERIAL AND AUTHOR
Educational Mcbile Laboratory by Lawal Sadiq Sius

APPROPRIATENESS OF TITLE (If not appropriate, suggest title)
Not appropriate. Use the name Science/ Mathematics Mobile Demonstraticn Table.

DESIGN AND PRODUCTION

(a)

(b)

(<)

d)

(e)

(8]

(9)

(h)

)

(k)

General Appearance/Packaging:

Local content is appreciable, packaging is good.

Design Quality :

A fair initiative that can be improved upon over time. As the demonstration
table is used ways of improving it will come up.

Construction:

Construction not adjusted and aligned as suggested. The author insisted on
the name Educational Mobile Laboratory even though another name
“Science/Mathematics Mobile Demonstration Table” was suggested by the
team of experts that assessed the table.

Working Principle:

Could still not identify any principle even though no principle is required.

Effectiveness of the Kit:
Effective only as a demonstration table.

Practicality:

Can effectively be used as a demonstration table for Science and Mathematics
at the Basic Education Level.

Ease of Set up during Demonstration:
it can easily be set up.

Availability of Kit Parts:
The parts are locally sourced and are readily available.

Use of Local Parts:
Local parts are used for the table.

Appropriateness of Size of Kit:
The kit was not brought for sighting. There is no way of knowing if suggested
adjustments were made on the table.

If it is accompanied by a manual, is the manual good enough and for
electrical/electronic materials, does it contain a circuit diagram?
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Manual has been improved upon. The experiments which the
Science/ ics Mobile D -ation Table can be used for under
mathematics, chemistry, physics and biology were clearly stated.

Are there other dangers you feel that could arise from the use of this
material?

If the storage space is not compartmentalized with each item stored in a
compartment of its own, contents will spill or get lost In the process of
movement of the table.

LANGUAGE AND STYLE
English/Chinese, etc
Language and style are self explanatory.

METHODS
The method depends on the experiment being performed.

EVALUATION
Evaluation is possible.

SOME IMPORTANT QUESTIONS TO CONSIDER

(i) Does the kit as to dard?
Yes/No
Yes

(ii)) Arethe P easy to ble? Yes/No
Yes

(iii)  Would it be easy for students to use the kit in the classroom/laboratory?
Yes/No
Yes

(iv) Isthe kit affordable to students? Yes/No
No

(v) How long can the kit serve?

10 years minimum if properly maintained.

(vi)  Are the diagrams and/or photographs pertinent and functional? Yes/No
Not Applicable.

(vil) Does the author use clear, concise English? Yes/No
Yes, in the manual.

(vil) At what levels and in which subjects would the Teaching Aid be used to teach?
1In Primaries 1 — 6 for Basic Science and Technology and in JSS 1 - 3 for Basic
Science and Basic Technology.

(ix)  Isthe demand for a Teaching Aid of this type likely to Increase? Yes/Na

Yes

n
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RECOMMENDATION OF ASSESSOR
Recommended as demonstration Table for Basic Science and Technology; Basic
Science and Basic technology.

NAME ANDqslGNATURE OF ASSESSOR
_
Dr. I U. Nsehe

DATE: 1/7/2016

[6]



CERT. No. 001592

FEDERAL REPUBLIC OF NIGERIA
Certificate of Registration of Patent

(Patents and Designs Act: CAP 344 Laws of the Federation of Nigeria 1990)

RP: NG/ P/2014/398
Date of Patent: 23/12/2014
Date of Sealing:01/03/2016

President of the Federal Republic of Nigeria and Commander-in-chief of the Armed Forces
MUHAMMADU BUHARI

W s @ request for the grant of a patent has been made by LAWAL SADIQ SIUS ,, FEDERAL UNIVERSITY
OF TECHNOLOGY, MINNA , NIGER STATE. NIGERIA., C/O. NATIONAL OFFICE FOR TECHNOLOGY
ACQUISITION AND PROMOTION (NO ’), NO. 4, BLANTYRE STREET, WUSE 11, ABUJA, NIGERIA.

for the sole use and advantage of an invention for SCIENCE EDUCATIONAL MOBILE INTERVENTION

LABORATORY

AND WHEREAS the Federal Government being willing to encourage all invention which may be for public good.
is pleased to accede to the request:

KNOW YE THEREFORE, that 1 do by this Instrument give and grant unto the person(s) above named and any
successor(s). executor(s). administrator(s) and assign(s) (each and any of whom are hereinafter referred to as the
patentee) by special licence, full power, sole privilege and authority. that the patentee or any agent or licensee of the
patentee may subject to the conditions and provisions prescribed by any statute or order for the time being in force at
all times h fter during the term of years herein n . use. exercise and vend the said invention
throughout the Federal Republic of Nigeria. and the patentee shall have and enjoy the whole profit and
advantage from time to time accruing by reason of the said. invention during the term of twenty years from the date
st above w en on this Instrument: AND to the end That the paientee may have and enjoy the sole use and exercise
of the full benefit of the said invention, 1 do by this Instrument strictly command all citizens of the Federal Republic
of ™ at they do not at any time during the continuance of the said term either directly or indirectly make use
Z practice the said invention. nor in anywise imitate the same, without the written consent. licence or

srable to the patentee according to law for damages thereby occasioned:

PROVIDED ALWAYS that this patent shall be revocable on any of the grounds from time to time by law
prescribed as grounds for revoking patents ited by me. and the same may be revoked and made void accordingly:

ALSO that nothing herein contained shall prevent the granting of licences in such manner and for such
they may by law be granted.

MADE this: Ist day of March, 2016

Registrar of Patents & Design

of the patentee, on pain of incurring such penalties as may be justly inflicted on such offenders, and of
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Fig. 1: Photograph of the Mobile Laboratory with many Experimental Setups on Display.
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PREAMBLE

This product relates to science educational demonstrations, experimentations, display
and instructional material that aid the teaching and learning of sciences for schools
particularly secondary schools in Nigeria so as to enhance qualitative and effective
science education translating into a reduced situation of mass failures in NECO, WAEC,
NABTEB, IUJMB and UTME. It provides multifunctional interfaces for variety of
experiments on single equipment and it auxiliaries. It is also useful in higher institutions
of learning especially the lower levels whose foundation is predicated on the basic
secondary scientific knowledge.

[ 11]
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1.0 TECHNICAL BACKGROUND OF THE INNOVATION

In Nigeria, the use of practical supports for theoretical teachings of sciences had always
been through the conventional laboratories which contain auxiliaries like retort stands,
clamps, beaker, burette, ray boxes, pulley system and other experimental functionaries
usually in small confinement that is not conducive and convenient enough for effective
and participatory teaching and learning. This effort has made experimentation easier
and more captivating by flexibly rolling the maobile laboratory around for appropriate

purposes. The Science Mobile Laboratory has a lockbox with a locking device to keep all
the auxiliary material safe.

Fig. 2: Coupling of the Mobile Laboratory

[ 12]
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2.0 OPERATIONAL NOTE

The equipment is improvised with customized accessories and auxiliaries such as
protruding rod, clamps, perforated meter rule and pulleys. These accessories make the
apparatus fit conveniently in aiding, teaching and learning of sciences in schools.

{A.) Protruding Rod (as shown in Fig. 3&5): The protruding rods are designed with
bolt and nut arrangements to serve as rigid body and holding of pulley for any
appropriate experiment. The protruding rod is used by protruding (fixing) it out
through any of the holes provided in the board of the Mobile laboratory. The two nuts
provided is to adjust how much the length of the rod comes out as desired and also to
hold firmly the rod to the board by tightening the nuts from both sides of the board. See
figures below:-

F | O
e
. (]
w
. e =
A Qe
~
-
.
v
L)
Fig 3 “The Protruding R Fig, 4 the Pullevs Fig. 3 The Protruding Red on ihe
3 -

Bosard with thi- Pulles

{B.) Improvised Clamps: This is a standard clamp threaded with nuts arrangement
improvised on the board to perform any experiment that has to do with clamping just
the way it is been used on the familiar retort stand. It is fixed on any of the holes of the
board with a nut on both sides to adjust and or hold the clamp firmly on the board as
shown in figures 5&6.

Fig 6 The Threaded Clam Fig. 70 ‘Uac Clamps o the e
Fapetnentaion

113 ]
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(C.) Pulley: Itwas manufactured and customized to be used with this apparatus when
thereis need to carry out any experiment on pulley system as show in Fig. 4 and 5 above.
(D.) Perforated Meter Rule: The perforated holes are fixed on the protruding end of
the protruding rod to perform experiments such as moment principle, measurement in
Hooke's Law Experiment as shown Fig. 8, 12 &.14.

Fig § 2 bloment Ureopl sl Merer Rule

With these customized accessories improvised on the Mabile laboratory, many
experiments as obtainable on the conventional laboratory can be performed as
discussed below

Fig. % Machemarical Shapes and Graphs on Display

[ 4]
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3.0 SOME OF THE EXPERIMENTS THAT CAN BE PERFORMED

ON THE SCIENCE MOBILE LABORATORY

Some of the experiments that can be performed on the equipment include the
following:

3.1 Physiecs

1

Experiment to determine the weight, densities and relative densities of solid
welght material like stone and liquid (kerosene) using the triangle of forces and
Archimedes principles.

Experiment to determine the weight, densities and relative densities of solid
weight material like stone and liquid (kerosene) using the Moment and
Archimedes principles.

Experiments to determine the acceleration due to gravity (g) by means of (i)
Simple Pendulum (i) Compound Pendulum.

Experiment to determine the spring constant by (i) Extension (i) Oscillation
methods.

Experiments on Electricity, Optic and Light (Mirror and prism)

Experiment on Vectors, Triangle and resolution of forces Mechanics and Pulley
systemn.

Display and explanations of some basic and Mathematical Concepts

Other experiments that depend on the creativity and critical thinking of both
the teachers and students can he adopted and modified on the Experimental
Board.

3.2 Chemistry

The two main experiments narmally Performed in Chemistry are

1

Quantitative Analysis (Titration): Mounting the threaded clamps on the
board to hold the burette for experimental set up as shown in Fig. 15.
Qualitative Analysis (Working with beakers on the base/platform of the
Mobile laboratory): These experiments can easily and clearly be demonstrated
for students in the classroom using the mobile laboratory has been discussed
and illustrated pictortally in Fig. 20 and 21.

3.3 Biology

Experiment like Food tests and any other experiment that has to do with beakers and
clamps can be demonstrated for students on the apparatus when being used in the
classroom.

3.4 Mathematics

The teacher could adapt it for explaining Pythagoras theorem, Lami's Theorem, Shapes
and Plotting of graphs etc. The use of masking tapes or white stickers could be used in
tracing shapes and explaining graphs for students of basic sciences.

[ 15 ]
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4.0 PROCEDURES AND PHOTOGRAPHS OF SOME OF THE EXPERIMENTS
DONE ON THE APPARATUS ARE DESCRIBED BELOW:

4.1 PHYSICS

Materials required:

1. The Maobile Laboratary and its auxiliaries
2. String
3. Pendulum bob
4. Stop watch
5. Meterrule

——
=—3
[
Fig. 10:  Experimental Sewp of Simple Pendulum Fig, 112 Fxperimental Setup for Simple
using the Side Frame of the Mabile Pendulum
Laboratory
Procedures

1. Insert the protruding rod into any of the holes (see Fig. 11). It could also be
inserted on the side frame of the board as shown in Figure 11b.

. Tighten the nuts of the protruding rod firmly on the board.

. Fixthe compound pendulum on the other end of the protruding rod

. Swing pendulum though small displacement and take readings.

. Record and tabulate readings

. Plot graph and calculate acceleration due to gravity

oA wWwN
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Materials required:

HwnN

The Mobile Laboratory
Compound Pendulum
Meter Rule
Stop Watch

TFig 12 Experimental Setup for Compaunded Pendulum a & Ts
Procedures
1. Insert the protruding rod into any of the holes (see Fig. 12a). It could also be

oA wWN

inserted on the side frame of the board as shown in Figure 11b.

. Tighten the nuts of the protruding rod firmly on the board.

. Fixthe compound pendulum on the other end of the protruding rod
. Swing pendulum though small displacement and take readings.

. Record and tabulate readings

. Plot graph and calculate acceleration due to gravity

[ 17 ]



Materials required:

1. TheMabileLaboratory
Meter Rule

Beaker

Water

Liquid (Paraffin)

Unknown and Known Masses

(.‘

-
=

o . o g W 2
L]
- - - 4 . ® > .
. . . - L)
) A
A
. w
Fig 13:  Principle of Moment Experimental Setup
Procedures

1. Insertthe protruding on any hole on the Experimental Board.

2. Fix the Meter rule at the pivot provided by the protruding rod at its Centre of
gravity,

Hang a known mass on one end of the meter rule.

Hang an unknown mass at the other end and adjust until equilibrium is attained.
Repeat the procedure on 4 while the unknown mass is immersed in water.

Repeat the procedure for the unknown mass immersed in liquid such as paraffin.
Take readings and calculate the density, relative density of the solid and Liguid.

N o v oA w
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Materials required:

1. TheExperimental Board
2. Protruding Rod
3. String
4. Hangers
5. Spring Balance
6. Pulley
7. White Plain Sheet of Paper
Figg 14: ‘Triangle of Torces Principles Experimental Serup
Procedures
1. Inserttwo of the protruding rods appropriately on the holes as shown in the Fig. 14
2. Make one of the protruding rod the fixed pivot and the second rod as the pivot for the
pulley as shownin Fig. 14.
3. Attach Known mass on one end of the string using a hanger.
4. Attach the free end of the string to the fixed pivot
5. Fixed the pulley on the other pivot.
6. Passthe string through the pulley
7. Attach a known masson point0asshown in Fig. 14
8. Increase the known mass gradually until equilibrium is attained
9. Place awhite paper to trace the angle of the various components of the forces.
10. Repeat the procedure for unknown mass when immersed in water, record the angles
made by the force components.
11. Repeat the procedure again when the unknown mass is immersed in Liquid
12. Take all the readings for calculations of the mass, density and the relative density of
the unknown mass and the liquid.

[ 19]
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Materials required:

1. TheMobile Laboratory

2. Protruding Rods

3. Spring

4. MeterRule

5. Pointer

6. Hanger

7. Masses

Fig 15 Experimeatal Setup to Determine Spring Constant (Hooke’s Law)

Procedures

1. Insertthe protruding rods on any of the hales as shown in Fig.15
2. Hangthespring vertically on the pivot of the protruding rod

3. Place the meter rule parallel to the spring and attach a pointer to measure the

extension as shown in Fig.15.

4. Hang Mass on the hottom end of the spring

5. Add additional masses and take not of the extension using the pointer
6. Tabulate the readings and plot a graph of extension against the load
7. Pickaparticular Mass and set it into oscillation
8. Repeat for different mass
9. Recard the timing for 20 oscillations.

10. Plot the graph of mass against the Period of oscillations where the stiffness of the

spring can be calculated.

[ 20




4.2 CHEMISTRY
4.2.1  QUANTITATIVE ANALYSIS

Materials required:

1. Mobile laboratory
Improvised clamp
Burette

Pipette

Beakers

Conical flasks

Indicatar

Funnel

Reagents (acid and base)

WO NDUAWN

Procedures

L

Improvise the clamp on the board
by inserting it into a hole on the
board and tighten the nut from
either side for firmness on the
board as shown in fig. 16

. Clamp the burette vertically
. Fillthe burette with acid

. Pipette the base into a conical

flask

. Addtwo draps of indicator

. Place the conical flask and its

cantent an the base of the
experimental board directly
under the burette

. Gradually run the acid from the

burette into the conical flask until
it changes colour to attain end
point

. Calculate the average volume of

acid used

Fig. 16: Experimental Setup for Titration an the Mobile Laboratory

[21]
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Materials required:

1. Mabile Laboratory
Improvised Clamp
Separating Funnel
Beaker

vihwnN

Liquid Mixture

Procedures

1. Impravise the clamp on the board
by inserting it into a hole on the
board and tighten the nut from
either side for firmness on the
board as shown in fig. 17

2. Clamp the separating funnel

1 vertically

3. Pour the liquid mixture to be
separated into the separating
funnel

4. Allow the mixture to settle and
partition into two different layers

5. Place the beaker directly under
the funneloutlet

6. Openthetap to collect the denser
liquid

7. Close the tap immediately to
retain the lighter liquid,

imental Setup for Separating funnel on the Mobile
ry

[22]
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Materials required:

O NSV A WN

Mabile Laboratory
Distillation Flask
Condenser
2Improvised Clamps
Tripod Stand
Bunsen Burner
Beaker

Liquid Mixture

Fig. 18: Experimental Setup for Simple Distillation on the Mobile Laboratory

1

Vs W

Procedures

Improvise the clamps on the board by inserting it into 2 holes on the board and
tighten the nut from either side for firmness on the board as shown in fig 18.

. Clamp the distillation flask while it stands on the tripod stand
. Clampthe condenser and fit it into the distillation flask

Light the Bunsen flame to heat the flask
Place the beaker under the condenser outlet to collect pure liguid samples

[ 23]
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Experiment 4: FILTRATION (Fig

Materials required:
1. Mabile Laboratory
2. Funnel
3. Filter Paper
4. Beaker
5. Clamp

Fig. 19 Experimental Setup for Filtration on the Mobile Laboratory

[ R N N

Procedures

. Improvise the clamp on the board

. Clampthe funnel vertically

. Fold the filter paper and place into the funnel

. Place the beaker under the funnel

. Pour the solid-liquid mixture into the funnel

. Collect the filtrate in the beaker while the residue is being retained on the filter

paper inside the funnel

[24]
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ATION OF PURITY (Boi

Materials required:

=

2.
3.
4.
S.
6.
7.
8.
9.

Mabile Laboratory
Improvised Clamp
Beaker

Boiling Tube
Thermometer
Stirred Rod

Wire Gauze
Tripod Stand
Bunsen Burner

20: Experimental Setup for Determination of Purity (Boiling/ Melting Point) on the Mobile Laboratory

1
2.
3.

Procedures

Improvise the clamp on the board

Clamp the thermometer while its fitted into the boiling tube

Place the beaker on the tripod stand while the boiling tube and thermometer fits
into it as shown in the fig. 20 Above

Light the Bunsen flame to heat the setup

[ 25 ]
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Materials required:
1. Mabile laboratory
Test-tube rack
3. Boilingtubes
4. Test-tubes
5. Sample battles
6. Wash bottles
7. Beakers
8. Filter paper
9. Dropping pipette
10. Litmus papers
11. Funnel

Figg. 212 Experimental Setup for Qualitative Analysis an the Mabile Laboratory

Procedures

1. Place the materials required an the base/platform of the mobile labaratory as
shown above in fig. 21

2. Demonstrate to students on how to add the chemicals and to monitor the
reaction/ observations

3. State the inference for the qualitative analysis

|26 |
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Materials required:

1. Mobile laboratory
2. Kipp's Apparatus
3. Reagents/Chemicals

)

Fig. 22: Fxperimental Setup for Laboratory Preparation of Gases on the Mobile Liborators

Procedures

1. Placethe apparatus (kipps) on the base/ platform of the mobile laboratory
2. Addthe reagent to the apparatus in the right proportion

3. Corkthe apparatus

4. Monitor the reaction as it proceeds.

[ 27

o



4.3 BIOLOGY

Experimentl: COMPARING THE WATER HOLDING CAPACITY

OF DIFFERENT TYPES OF SOIL. (Fig.23)

Materials required:
1. Place the three measuring cylinders on the mobile lab.
2. Place equal volumes of the three different soll types into the plastic funnels
3. Plugged each funnel with the wool.
4. Place each funnel into the neck the neck of the measuring cylinder
5. Pour equal volume of water (S0cm)

Procedures
1. Place the three measuring cylinders on the mobile lab.
. Place equal volumes of the three different soil types into the plastic funnels
. Plugged each funnel with the wool.
. Place each funnel into the neck the neck of the measuring cylinder
. Pour equal valume of water (50cm’) into each funnel at the same time and

viA WN

OBSERVATION: Observe and record the volume of water that drains into the
measuring cylinder,

CONCLUSION: Which of the three type of soil has the highest and lowest water
holding capacity.

| 28 |
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Materials required:
Mabile Laboratory
Thistle funnel

Sucrose Solution
Water
Cellophane Paper
Clamp,

Beakers

N wn e
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Procedures

w

1. Tie the piece of cellophane paper tightly over the thistle funnel mouth
2. Improvise the clamp on any of the holes on the board but not too high and
adjust the nut on the other side of the board properly.

. Fill the funnel with sucrose solution and mark the level in the funnel.

4. Suspend the thistle funnel into the water in the beaker in such a way that the
sucrose solution in the funnel and the water level in the beaker are the same

5. A second experiment may be set up but water is used instead of sucrose
solution in the thistle funnel.

OBSERVATION: It will be observed that water tend to move from the beaker through
the cellophane paper into the thistle funnel after sometime thereby causing the
solution in the thistle funnel to increase.
CONCLUSION: It can be concluded that there is movement of water molecules from a
hypotonic solution (weaker solution) into a hypertonic solution (stronger solution) until

equilibrium is reached.
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ent3: FOOD

Materials required:

Test Tubes

Test Tube Rack Or Holder,
Egg White Solution,
Sodium Hydroxide Solution,

w A wnN

Copper (I} Sulphate Solution.

i
(N

Fig, 251 Food Less fegn Biurct Test)

Procedures

1. Place the rack on the mobile lab.

2. Put the test tubes inside the rack.

3. Pour small quantity (2cm’) of egg white in one of the test tubes and add about
lem’ of NaOH solution, then shake very well,

4. Add drop by drop 1% copper (Il) sulphate solution and shake after every drop.

OBSERVATION: After 5-6 minutes the biuret solution will change from blue to viclet or
purple calour.
CONCLUSION: This test shows that protein is present in the sample.
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Experiment4: HOW TO USE A LIGHT MICROSCOPE ON THE

MOBILE LAB. (Fig. 26)

Materialsrequired:
1. Long wire to connect the mobile lab to a distant light source,
2. light microscope.

Fig. 263 How o vse a Lisht Microscope on the Mobile Labortary

Procedures

1. Connect the lengthy wire to an external or distant power source
2. Connect the wire to the mobile lab under the makeshift table

3. Connect your light microscope to the socket on the mobile lab.
4

. On your light microscope and place your slide with the sample to be view
under on the microscope.

5. Adjust and view.
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4.4 MATHEMATICS

4.4.1 Mathematical Shapes and Coordinates on the Mobile
Laboratory

The teacher could adapt it for explaining Pythagoras theorem, Lami's theorem, shapes,
plotting of graphs and so on.

The use of masking tapes or white stickers could be used in tracing shapes and
explaining graphs for students.
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Fig. 27: Mathe hapes and Coord

ates on the Mahile Laboratory
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4.4.2 Mathematical Graphs Plotting on the Mobile Laboratory

Materials Needed
1. CelloTape/Paper Tape/ Masking Tape
2. Twine/Rope (tiny Rope)
3. Thread
4. White Stickers
5. Marker (White Board)

Fig. 28: Mathematical Graphs plotting on the Mobile Laboratory

Procedures

Getyour mobile lab ready

Use the Cello tape / Paper tape/ Masking tape to divide your graph into x-axis and
y-axis

Choose asuitable scale for x-axis and y-axis (depending on the values of xand y)

iv. Plotall your points and draw a line or curve (depending on the type of graph you

want to plot) which can be linear graph, quadratic graph, tangent and gradient of a
curve.

|33




=

o

=

o

Surnpareuuiwini@|eme| bipes :71VIN-3 YO ST8BSEYIOLO ‘9L9L6THS080 TT¥D SIIMINDNI HO4

STOOHOS NVIYIOIN NI ONINYVAT

¥ ONIHOVAL JALLDTLIT R ALITVNO Y04
I9AITAONY TV.INTANAIXT ONILIVINI 10
VA FALLYTYD X FALLVAONNI ‘IANVIITY YO

ONINYVAT pEIlenelAtg ONIHOVAL

SAINIAITIA ¥31139 YO4 TVIIILVW TVNOILINALSNI FAILDF443 NV

. i3 [ ] s \hdtt i
ﬂﬂﬂa - mﬂ [ o
et ’. F ' 1
i = - s, | 0= T
SLIN GY1 ONY O1Y SNIHOVIL INIIDS TTISOM TUNOLLONRALIINN

AYO1YY0GY1 NOLLNIRYILNI J1190W TYNOLLYINDI JONIIDS

[ 34



EXHIBITIONS

CREATING ENDLESS SCIENTIFIC AND EDUCATIONAL
RIPPLES IN KADUNA STATE, NIGERIA

DAYSPRINGERS PRODUCTION




'".llllll"l [




