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PAPER 29

COCOYAM: AN IMPROVISED RESOURCE FOR
ENHANCING CREATIVITY IN TEACHING AND LEARNING
OF CHEMISTRY AND AGRICULTURAL SCIENCE

Udofia, Theresa

Department of Science Education, University of Uyo, Akwa Ibom State
and

Ekong, Antiabong O.

Department of Vocational Education, Agricultural Education Unit,

University of Uyo, Akwa Ibom State

Abstract

This paper determined the use of varieties of Cocoyam as improvised materials in
teaching the concept of acidity in Chemistry and Agricultural Science in Secondary
Schools in Akwa Ibom State. The effect of heat on the pH level of different varieties of
Cocoyam wasalso determined. Improvisation and creativity in Chemistry and
Agricultural Science teaching, using Cocoyam and their applications were discussed.
The study also articulated the objectives, the procedures for application of the
improvised resource (Cocoyam) and the reaction of heat on the pH levels of the
Cocoyam as well as the implications of improvisation of the resource to teaching and
learning of Chemistry and Agricultural Science.

Introduction

Reforms in education at all levels are predicated on meeting the challenges of an ever
changing society. Notable among them are reforms in curriculum content and methods of
science instructions at the secondary school level. The major purpose of STME curriculum is
to promote cognitive achievement, acquisition of process skills and development of
appropriate scientific attitudes, (Oloruntegbe and Omoifo, 2000). The National Educational
Research and Development Council (2000) recommended a focus on investigation and inquiry
in the science classroom at all educational levels. Science Education, therefore, should
provide critical, creative, innovative, appropriate skills and knowledge for self-reliance of the
citizens.

Science, according to Njoku (2007) is the rational and systematic study of the
environment through observation and experimentation with a view to understanding the
environment and manipulating the resources of nature for human development. This implies
that teaching must be proactive, creative, exploratory and student centered to achieve the
objectives of STME at the secondary school level. It is pertinent to note that scientific and
technological development depends on individuals who are creative and productive, and can
apply their knowledge to solve problems. Effective teaching and learning of science subjects
at the secondary school level is a precursor to making the individual creative and productive.
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Evidently, SMTE especially Chemistry, Agricultural Science and other Science based subjects
provide opportunities for students to develop creativity, acquire knowledge, skills and
attitudes needed to become creative, productive and responsible members of the society.

To be creative 1s to be original, prolific and imaginative. Creativity explains ingenuity,
resourcefulness and inventive. Creativity therefore is an indispensable higher order science
process skill which engages both mental and physical prowess of the individual toward
solving problem. Creativity as defined by Dikko (2005) is the ability to discover new
solutions to problems or produce new ideas different from general beliefs. Similarly, Udofia
(2005) defined creativity as the productive effort or endeavour, unique to an individual. Every
child has a creative potential but the level varies from one individual to another. Creativity
can be motivated and developed in learners through the use of appropriate instructional
approach and resources in instructional delivery in science subjects. Creativity improves
students seclf-esteem, achiecvement and exploration of ideas (Abiola, 2008). The lack of
creative ability is dangerous to the development of the society.

One of the greatest impediments to scientific and technological development in
Nigeria, according to Ekpo (2007) is lack of creativity and maintains that patience and careful
observations of the surrounding environment could bring new findings and advancement in
knowledge. Reports by Nwosu (2000) and Adedayo (2011), indicate that majority of science
teachers are not creative enough to improvise teaching resources majorly due to non-
resourcefulness. In developing and enriching experiences of learners towards acquiring
scientific skills and enhancing creativity, the locally available resources within the
environment should be used in the hands-on activities, (Udofia, 2005).

Improvisation and Creativity in Science Teaching
Science teaching requires standard equipment, chemicals and concrete resources for
meaningful teaching and learning. However, the poor funding of education coupled with
increased students’ population makes it difficult to acquire adequately the resources for
practical demonstrations. The use of local materials in science teaching and learning hinges on
the concept of improvisation. Ekong (2003) defined improvisation as the creation,
development, derivation, selection and building up of relevant and needed materials from the
resources of the environment for demonstrative instructions. Udo and Eshiet (2007) stressed
that science teaching should be done with the use of teaching materials drawn from the
students’ immediate environment. Ezeife (1993), Eshiet (1996), and Inyang (1997) all agreed
that improvisation promotes innovation, creativity, resourcefulness and reduce cost.Eshiet
(1996) saw improvisation as the sourcing, selecting and employment of relevant materials in
the absence or shortage of standard ones for meaningful realization of educational goals. In
science classes, creative individuals could be identified by their manifestation of curiosity,
resourcefulness, desire to discover, preference for difficult task, enjoymentof solving
problems, flexible thinking and spirit of inquiry (Gbamanja, 1991). Gbamanja also maintained
that assessment of creativity should be focused on how well the students follow directives in
executing tasks.

Researchers on the use of improvised materials for instructions such as Okpara (2002),
Udofia (2005), Udo and Eshiet (2007) had differently used improvised materials from
learners environment to enhance learning processes in Chemistry. Udofia (2007) found out
that students’ involvement in collecting, extracting, preparing and using improvised indicators
in titrimetric analysis in Chemistry significantly enhanced creativity among secondary schools
students. Anderson (2004) was of the opinion that practical experience in any science subject
such as Agricultural Science, Chemistry and so on, is crucial for real understanding of the
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principles and application of knowledge gained for cognitive growth and technological
advancement.

A report by Nnaoli (2004) indicated that that there is little or no use of locally
available resources like cocoyam, cassava, yam, bitter leaf, guinea corn and palm oil in
teaching and learning science processes in schools. This stereotype approach to teaching and
learning science, particularly Chemistry and Agricultural Science have little environmental
significance and results in poor creative ability development among students.

Cocoyam: Types and their Applications as Improvised Resource

Cocoyam 1s an underground stem tuber which belongs to the family of Araceae and
comprise of over 1,800 species. Cocoyam is grown in the humid tropics and coastal swamps
in the South-West and South-South geopolitical zones of Nigeria with almost double maxima
of rainfall. Cocoyam is extensively grown for commercial purposes and as compound crops,
as edible corms and leaves. Generally, cocoyam, especially the Xanthosoma and Colocasia
have growing cycles of nine to eleven months during which it produces a large stem called
corm surrounded by smaller edible cormels. Ekanem and Osuji (2006) asserted that cocoyam
is grown throughout the humid tropics for its edible corms, cormels and leaves as well as for
other traditional applications. According to Etukudo (2003), the cormels of
Xanthosomasogittifolium(Afiaikpong),Xanthosomamaffaffa(Ndanaikpong),Xanthosomaantiqu
orium(Asimeka),Colocasiaesculenta(Nimbo) are edible and can be eaten boiled, pureed, fried
or roasted. The tender leaves are eaten as vegetables while the older leaves can be used for
wrapping. (Note: the nomenclature in parenthesis are the vernacular names)

In Akwalbom State in particular, cocoyam such as XanthosomaSogittifolium
(Afiaikpong) has a traditional and social application,where it is used for making special diet
called ‘EkpangNkukwo’ during traditional marriage ceremonies (Etukudo, 2003).
Udemeobong (2004) submitted that trioxonitrate (v) acid (HNO3), a strong mineral acid can
be obtained from Xanthosomaantiquorium (Asimeka, (yellow) cocoyam). Caladium bicolor
(IkpongEkpo) commonly called ‘elephant ear’ has colourful foliage and are grown as
ormmamental plant. The leaves have varying color mixtures of pink, white or red. Caladium
bicolor is not commonly used as food because of its severe itching effect. However, Burkill
(1995) in Etukudo (2003) reported that Caladuim bicolor is eaten in the Carribean with much
washing and prolong cooking.

Cocoyam produces gummy milk sap when peeled. The milk sap contains oxalate
crystals responsible for the itching effect of most of the cocoyam species. Iwuoha andKalu
(1995) and Njoku and Ohia (2007) in their separate studies submitted that oxalate content in
cocoyam is highly reduced by boiling and roasting. It becomes imperative therefore that this
study sought to establish the application of cocoyam as improvised resource for teaching of a
concept of acidity, particularly in Chemistry as applies to Agricultural Science.

Objectives of this study

The study sought to determine:
I. the use of improvised cocoyam as materials in teaching the concept of acidity in science.
2. the effect of heat on different cocoyam species

Procedure of the study
Five varieties of matured corms of different species of cocoyam namely-
(a) Xanthosomasogittifolium (Afiaikpong), (b) Xanthosomamaffaffa (Ndanaikpong),

(c)Xanthosomaantigorium (Asimeka),(d) Colocasiaesculenta (Nimbo) and

236



(e) Caladuim bicolor (Ikpongekpo) were obtained, washed to remove the soil remnant
before peeling.

Table 1: Showing Cocoyam species used with Botanical and Vernacular names

Sample Botanical Name Vernacular pH value pH value

Cocoyam &
Common description unboiled Boiled

A Xanthosomasogittifolium ‘Afialkpong’ 6.24 3.91
White yam

B Xanthosomamaffaffa ‘Ndanalkpong’ 6.71 6. 21
Red cocoyam

C Xanthosomaantigorium ‘Asimeka’ 6. 22 6. 18

' yellow yoked

D Colocasiaesculenta ‘Nimbo’ 6.48 6.33
White grained

E Caladuim bicolor ‘Ikpongekpo’ 6.3 5.81

The peeled cocoyam were grated into different containers and labeled. Five 250cm® beakers
labeled A- E, based on the variety used. 50g each of the different species of grated cocoyam
was accurately weighed and put into each beaker. 50cm’ of water was added to each beaker,
stirred and allowed to settle for 20 minutes. The mixture was filtered and 30cm® of the filtrate
measured into boiling tube. The pH of the solution was taken using a pH meter. The solution
was boiled for 10 minutes, cooled and the pH of the solution taken and result recorded.The
exercise was repeated with the rest of the filtrates. Due to itching effect of the cocoyam, it was
advisable to wear hand gloves (polythene bag) which protected the hands during grating
process. The results of the pH values of the different cocoyam species are shown in Table2.

Findings and Discussions

The result in Table 2 reveals that Caladuim bicolor (Ikpongekpo) and
Xanthosomaantiquorium(Asimeka) are more acidic when compared to Xanthosomamaffaffa
(Ndanaikpong), Xanthosomasogittifolium (Afiaikpong) and Colocasiaesculenta (Nimbo). This
supports the fact that Caladuim bicolor and Xanthosomaantiquorium itching are more severe
when compared to other species of cocoyam. This falls in line with reason advanced by
Udemeobong (2004) who asserted that HNO; could be extracted from yellow cocoyam
(Xanthosomaantiquorium).

The itching effect is caused by oxalate crystals (H,C,0.), a poisonous, colourless acid
which occurs naturally in some plants and can be used in dyeing, cleaning and bleaching. The
table also shows that the pH level of cocoyam can be reduced by heating which subsequently
reduces the itching effect. This is in support of the findings of Iwuoha and Kalu (1995)
submission that oxalate content is highly reduced on boiling.

Table 2:pH values obtained from 30cm’ of cocoyam extract obtained by soaking 50g grated
cocoyam species in 50cm’ of H,0 and boiling for 10 minutes

Cocoyam Xanthosoma | Xanthosoma | Xanthosoma | Colocasia | Caladuim
Species

Sogittifolium | maffaffa antigorium | Esculenta | bicolor
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pH values 6. 24 6.71 6. 22 6.48 6.53
when unboiled

pH values 591 6. 21 6.13 6.33 5.81
when boiled

The implication of improvisation of cocoyam resource for the teaching and learning of
Chemistry and Agricultural Science is to the extent encouraging teaching and learning from
known to the unknown. It would enhance creativity in the teachers while executing their
instructional responsibilities of identification and selection of suitable instructional resources
for effectiveness. It would encourage creative participation in instructional planning and
execution by the students and teachers. The ensuring of reflective and creative thinking
among the students would have been achieved.

Conclusion

Improvisation by the Chemistry and Agricultural Science for effective instructions and
facilitated students learning becomes imperative. This study has established the practicability
of utilizing varieties of cocoyam for teaching and learning of acidity in Chemistry and
Agricultural Science. Chemistry and Agricultural Science teachers should therefore integrate
the principles and practice of improvisation from local resources into their teaching and
students learning processes. This will ensure the realization of articulated objectives in the
Chemistry and Agricultural Science curriculum in the school system.

References

Abiola, P. E. (2008). The Nigerian Child and Educational Opportunity Lagos: Unique Press.
Nig. Ltd.

Adedayo, J. O. (2011). Improving STEM Education in Nigeria. The Challenges of Science
Educators, 52" Annual Conference of STAN. In O. S. Abonyi (Ed) pp. 118 — 124
HEBN Publishers Plc.

Akinboye, J. O. (2002). Psychological Principles for success in life and work place.Ibadan
Stirling Holden Publishers (Nig) Ltd.

Akpan, B.B. (2008). Nigeria and the future of Science Education Science Teacher Association
of Nigeria. Ibadan. Oluseyi Press Ltd.

Anderson, O. (2004). The experience of science.A new perspective for laboratory
teaching.Journal of Research in Science Teaching. 9 (12), 13-17.

Bassey, M. P. (2002). Availability of resources for the teaching of science subjects in public
secondary schools. A case study of some selected secondary schools in Alimosho
Local Government Area (LGA) of Lagos State. Unpublished B.Sc. (Ed.)
Project.University of Lagos.

Dikko, S. (2009).Creativity: A Panance for the Nigerian School Child. Journal of Childhood
and Primary Education. 6(2)38 — 42.

Ekarem A.M and Osuji, J. O. (2006).Nitotic Index Studies on edible cocoyams (xanthosoma
and colocasiaspp) African Journal of Biotechnology. 5. 846 — 849.

Ekong, A. O (2003). Improvisation of Materials from Local Resources for Demonstrative

238



Instructional Deliveries in Agricultural Education.In Comfort Ekpo (Ed).Strategies for
Effective Teaching and Learning of Science, Technology and Mathematics (STM)
Education.A Book of Reading.Uniuyo: Institute of Education

Ekpo, C. M. (2010).The Portrait of my Teacher: An Inestimable Resources. The 25"
Inaugural Lecture of the University of Uyo, Uyo 18" Feb 2010 Abaam Publishing Co.
Uyo.

Ekpo, O. E. (2007). Threats to scientific and Technological Development in Nigeria. A Lead
paper N. Etuk, I. M. Udofot and A. E. udosenEds Education Nigeria in the 21"
century: Focus and Imperatives.

Eshiet, L.T. (1996).Improvisation in science teaching.Philosophy and practice.AbakBelpot
Nig. Co. 37 — 39.

Eshiet, L.T. (1996).Improvisation in science teaching philosophy and practice.Abak.Belpot
Nig. Co.

Ezeiffe,, A. N. (1993). The use of environment in science teaching.In 1. T. Eshiet (Ed),
Methodology of science teaching Historical and conceptual approach. (pp 231 — 239).
AbakBelpot (Nig) Co.

Ezuedu, F. O. (2000). The use of Local Materials in the Teaching of Chemistry 41* Annual
conf. Proceedings of STAN 163 — 165.

Inyang, N. E. U. (1997).Local materials in STM teaching, identification and
utilization.Proceeding 14" STAN annual conference proceedings 64 — 67.

Iwuoha, k and Kalu, A.F. (1995).Calcium oxalate and physicochemical properties of cocoyam
(colocasiaesculenta and xanthosomasoaitifolium) Journal of food chemistry 54, 61-65.

Jimoh, A.T (200).Sustaining Technological development in Africa: The position of Analytical
chemistry in Nigerian secondary schools. In B.A.G. Akale (Ed) 43" anima conference
proceedings of STAN, Ibadan: Heinemann Books Plc. 266-267.

Jirarat T. Sukruedee, A and Pasawadee, P.(2006). Chemical and physical properties of flour
extracted from Taro Colocasiaezculenta grown in different regions of Thailand.
Science Asia 32: 279-284.

In www.longman.co.uklHsecsi/resource/database/datanutrition.

Niba, L.L (2003). Processing effects on susceptibility of starch to digestion in some dictary
starch sources international Journal of food science and Nutrition 54,79-109.

Njoku, P.C and Ohia, C.C (2007).Spectrophometric Estimation studies of Mineral Nutrient in
three cocoyam cultivars. Pakistan Journal of Nutrition 6 (6.)

Njoku, Z. C. (2007).Engendering Learning Equity in Science and Technology Classrooms for
Sustainable Development.Proceeding of the 50" Conference of STAN.In U. Nzewi
(Ed).Pp 24-31.

Nnoli, O. (2001). Prospect for the future of Education in Nigeria, In O. Nnoli& 1. Sulaimon
(Eds).Reassessing the future of Education in Nigeria. Education Tax fund Abuja 198-
215.

239



“Nwosu E. C. (2000). Resources Utilization in Science Education (Chemistry)
Classroom.Implications for the teacher 41* Annual Conference Proceedings of STAN
166 — 170.

Nwosu, E. C. (2002). Teaching and Learning resources in chemistry at senior secondary
certificate examination: The way forward. In M.A.G. Akale (Ed.) 43" annual
conference proceedings of STAN Ibadan: Heinman Books Plc. 244 — 248

Okebukola, PA (2008). Education reform imperatives for achieving vision 20 - 2020. In
education reforms for 20 — 2020.Proceedings of senate committee on education
summit. 61 — 63.

Okeke, E.C. (2007).Making Science Education Acccessible to ALL.23" inaugural Lecture of
University of Nigeria, Nsukka.

Okpara, M. F. (2002). Con self-regulation process promotes sustainable development through
enhancement of students’ interest in quantitative chemical of CASTME Africa in
M.A.G. Akale (Ed.). Ibadan. HEB Publishing 43" Annual Conference.Proceedings of
STAN. 250 — 254.

Oloruntegbe, K. O. and Omoifo, C. N. (2000).Assessing Process skills and pencil tests: A
Paper Delivered at WAEC Monthly Seminar on February 25" 2000, 1-5.

Omojuwa, J. 2007. Teacher education in the 21* century.Making a difference through a
commitment to effective teacher preparation programmes.A lead paper in E.N. Etuk,
I.N. Udofot and A.E. Udosen (Eds.)

Opateye, Johnson Ayodele (2011). Innovative and Reflective teaching mixtures and
compound in Secondary School chemistry. Teaching nature of matter and separation
techniques.Chemistry panel series 7.A Hand book for chemistry teachers.

Osunde, A. C. and Omoruyi, F. E. (2004).An evaluation of the National Teachers Institutes
manpower Training Program for teaching personnel in Mid - Western
Nigeria.International Educational Journal. 5(3)405 — 409.

Simonton, D. K. (2000).Creativity, cognitive, personal development and social
aspects.American Psychology. 55(1) 151 — 138.

Udo, M. E. (2007).The chemistry of corrosion of metals; A Resource for Effective Teaching
of Redox reaction and electrochemistry Journal of STAN.40 (1&2). 44.50.

Udofia, T. M. (2005). The use of plan dyes as a resource in teaching/Learning Trimetric
analysis in chemistry. M.Sc. Dissertation.University of Uyo, Uyo.

Udofia, T.M. (2009). Community resources and students creative ability in chemistry.Journal
of Educational technology and instruction Vol 1.Pp 47 — 57.

Udemobong, A. 0.(2004). Cocoyam: An alternative source of Trioxonitrate (v) Acid.
(HNoz).Journal of STAN.39(1&2).39-43. Science Teachers Association of Nigeria.

w.w.w. Innvista. com 2007. Retried April, 7 2009.

240



