AN EVALUATION OF THE
SENIOR SECONDARY SCHOOL
CHEMISTRY CURRICULUM IN
NIGERIA

Prepared in partial fulfilment of the requirements for the award of the
degree of Doctor of Philosophy, University of Lagos, Akoka. Nigeria

By

GRACE OLUYEMISI ABIDOYE
2007




q@-.

-

SCHOOL OF POSTGRADUATE STUDIES
UNIVERSITY OF LAGOS

CERTIFICATION

This is to certify that the Thesis:

AN EVALUATION OF THE SENIOR SECONDARY
SCHOOL CHEMISTRY CURRICULUM IN NIGERIA

Submitted to the
School of Postgraduate Studies
University of Lagos

For the award of the degree of

DOCTOR OF PHILOSOPHY (Ph.D.)

is a record of original research catried out
By

ABIDOYE, GRACE OLUYEMISI

in the Department of Science & Tech. Education

ABIDOYE, GRACE OudEmS) CorRup sl -0 -7
AUTHOR’S NAME SIGNAT k DATE
Pt Buro ATEYALEM 2{ [>{o7
1°T SUPERVISOR’S NAME ‘SIGNATURE DATE
v (pang) G- © Egl_Q\au m %90'9—907
2™ SUPERVISOR’S NAME “"SIGNATURE DATE

1

De UCHENNE 14D N Mf/wf/fﬁ"?‘
INTERNAL EXAMINER SIGNATURE DATE

20‘“’ INTERNAL EXAMINER . SIGNATURE DATE

"‘ﬂ"p A-S. O—CQWJM :iwvs""/\ BQKZO?-
EXTERNAL EXAMINER SIGNATURE DATE /

hf @)&a @\au—mfﬁﬁtm (‘O-JL'——:_("%M 2-5/1 [/0%

SPGS REPRESENTATIVE " SIGNATURE DATE



ATTESTATION

This is to testify that this study. “An Evaluation of Senior Secondary School Chemistry
Curriculum in Nigeria™ is an original work undertaken by Mrs. Grace Oluyemisi
Abidoye, in partial fulfilment of the requirements for the award of the Degree of Doctor
of Philosophy (Ph.D.} of the University of Lagos.

Grace Oluyemisi Abidoye (Mrs.})

Prof. Duro Ajeyalemi Prof. (Mrs) O. O. Busari
Supervisor 1. Supervisor 1

Dr. {Mrs) G. O. Esiobu
Supervisor 111
|



h

ACKNOWLEDGMENT :
[ give glory to the Almighty God, the Everlasting Father, and the Master Designer and
through whom all things can be accomplished, for guiding me and preserving my life to
see the completion of this work. Without Him 1 could have done nothing.

I am also grateful and indebted to my supervisors, Professor Duro Ajeyalemi. Dr. (Mrs)
G. Esiobu, Professor (Mrs). O.0. Busari and the Late Dr. (Mrs.)B. Olotu for their
invaluable contributions in shaping and directing this work.

My sincere appreciation and affection are also due 10 my family. my loving hushand
Professor Rotimi Olajide Abidoye and my children, Oladapo. Oyewale. Olurotimi,
Oluseyi and Oludamilola whose support, constant encouragement and commitment o the
completion of this work, gave me the will to achieve.

I cannot do but thank my parents, Dr. and Mrs. T.B.Crowther who passed on to me the
survival gene for overcoming odds to attain set goals. I also wish to express my
appreciation to my siblings, Mr Ebenezer Ajayi, Pastor Shola Ajayi, Mrs Elizabeth
Tuakli and Dr. Yinka Demi-Ajayi for their constant prayers and words of
encouragement.

I also thank Messrs. Alabunge, Obudagu. and Jongo of the Data Processing Unit of the
Department of Community Health College of Medicine. University of Lagos, for
painstakingly processing the data for the study. Special thanks are due to Mr. Alabunge
and Miss Victoria Adegoke for typesetting the manuscript.

Finally, I thank all the administrators, teachers and students who participated in the
study, as well as friends and well-wishers who contributed to the success of this project.

May God’s Goodness and Mercy be yours always, Amen.

G.0.A

iii



TABLE OF CONTENT

AT TES T ATION ot e et e et e sttt et t4 s st as s ar e 1emee e s e b e SEe LSS b L b e R iRt om e s s e am s e s ke e o E S m e bR aRe b a2 e bt i
ACKNOWLEDGMENT oottt v et ese e sesssemesass bt sbassartssress e sta s 414084148 E 4R R Era AT b e R e r oot ee s m s sa T i
LIST OF FIGU R S oot itisettesesseesenresabenbeseses s asessean e eea e shesmbem st abeeoHA 1S e kbbb ab e ebe b e b e e e b e e s e amer e oo e b bun s ar et s v
AP PEIN DI CE S o oiii ittt ieeetetee s e eee ettt eaaasaeusbeibbeaastatsrasas s e e s se e R b S bR e Hn b e e e e e £ o AT st vi
LIS T O  TA R L E S oo oottt etet ettt seetse st eas e seseees e oo s bt Ao men et ee s eeeheses e b s e e LR SRS S E e e raas s s n e e 7
F N 2 1ol 15 - N 0 AT O PO T PO PO P PP PP PP P TSR TIPS ROTOTRPSIPY 9
CHAPTER ONE ..o oooeeee oottt it eva s sesasestes e ses oemee bt b st be st h e ses s sa s R R LR a e eS80 E8 a0 8 e e e T 11
INTRODUCTION "
T.1.0 Statement OF The ProOBICIM coooiiieieiisiee e ieeete et e et era et e e in e e e b o ab bbb bbb 15
1.2.0 PUCPOSE OF ThE STUAY 1.vversereeaeeramcmacaiiats bbb s 19
1.3.0 ReSEArCH QUESHIONS oo e eeies vttt es e h e o2 0s sh e £ S s S e 19
1.4.0 Hypotheses Tor Ihe SUGY ... e s i e s 20
1.5.0 Significance o the SUGY e e 0
1.7.0 Scope and Limitations of the study .o A
CHA P TER T WO oo it et aa it e ar e ee e meae o s has st e e e e bbb T e iR b e e et e e e e e e a LA E L g e e e e e et 24
REVIEW OF RELATED LITERATURE L. o s ises e s 24
2.1.0 The concept 0f CUMTICUINM oo e e s s e 23
2.2.0 Analysis of the chemistry curricutum for senior secondary school (CCSSS) i 27
2.3.0 Curriculum Development MOdelS e it 33
2.4.0 The Concept Of EVAILALON .c.rc.ceciereiiini e bbb 2 s 37
2.5.0 CUITICUILT EVAIUALION ..o etitiiesirerre et etee b et et er e ebs st sreae b s e am b e b ar e e bbb S 39
2.6.0 Models for evaluating the curriculum ... ettt 41
2.7.0 Evaluation of Various CUMTICULA .....oeeeeeeeeiee ettt e s s 51
2.8.0 SynOPSis Of the NHEFAIUIE FEVICW L..iiiriieise i s bbb 67
CHAPTER THREE 60
RESEARCH METHODOLOGY
..................................................................................................................................................................... 69
3. 1.0 RESEATCH DIESIEM....oiiiiteiiet et er bbb e s 69
3.2.0 Population 8nd SAMPIE ... s 70
3.3, 0 IISLEUIIETILS ¢ vttt et e cb s e s R e h e RS0 110805845 72
3.4.0 VAliIAtion OF INSITUIMENT «ovviveersieosteeseeeeemeeeeesbesrasaa et eie s e st sesese s s besa e s e e s E s b ar e e e ae e et b sh b 78
3.5.0 Procedure TOr Data ColECTON . ..o oo oo essessesseses e et eees et e eieeiene oo e R
3.6.0 Procedure For Data ANalysis .o st &4
3.7.0 CONSIAINLS tocuiiineeie e SO SO OOV O U SUR SO STUPPPORRO 85
CHAPTER FOUR sttt eits et ts et ete s s s s messabes e sepem e e s obe s aaae s ne e s b v ae e be AT e o0 r et e omms oo b bt 86
ANALYSIS AND INTERPRETATION OF DATA %6
4.1.0. DESIZN EVAIUBLION 1oeverirecirreris e mseee st e oo LR LR 86
4.2.0. Curriculum Installation EVAIIALON ...t s rec e mses s ems s ek rbe bt 94
4.3.0. ProCESS EVALUALION .eovvvvereiieseeeveeemsiesseece s eserasresasssas s sesse st bsaabr teab e s e s aara s s s ar s men bbbt 101
4.3.2. Chemistry lessons and practical Work ..o e 106
4.4.0, Product E\aluauon .................................................... 13
A.5.0 COSUEVAILALION ooeoeoeoe ot siasiteasiasbereeoeee e rees bib e st abesh e s b b s arba b7 eSS b s a8 et h e e e 152
CHA P TER FIV o toeteviee st eeeseee e iees et st b as e sasaeseee e e ae s em e oot e e b s eh e b se e b naR bea e abandn et s s EaE s e 154
5.1.0. DisCuSSION OF FIMGINES v iviveeieeis ittt e s 154
5. 2.0, CONCIUSIONS .eoiecte et s e e it s tints st et s sen e reeseestebs et se e seT s b e s SR RsRa s e e e e am s s s s s as ke e L e n et 162
5.3.0. Recommendations ..o s AU U RO UOPSOUOT RO 163
5.4.0. Suggestions fOr FUrther ReSEarch.. ... s 166
R E R EINCES . et eeee ettt esires st ee e essenseesbe e b ses s ams oe st s R S e re s eme ek e e ee e m e ei e id b eE SR b eR e b e se e b eb s 167
APPENDICES ..ottt st e e em e et e e s R & Y

iy



4.

LIST OF FIGURES

Figure 2.1 CESAC Curriculum Development SIages oo 39
Figure 4.1 Distribution of objectives of the SS chemistry curricufum........... IS 96
Figure 4.2 Percentage of teachers, and students” activities during lessons............. 110
Figure 4.3 Total percentage response on mode of doing practical work ............... 16
Figure 4.4 Total percentage response on mode of doing project work ............... 120
Figure 4.5 Enrolmenttrend in SSCE ......cooooiiiin 135
Figure 4.6 Percentage of students with credit and above in SSSCE . ... 136

Figure 4.7 Percentage student failure in $SSCE chemistry form 1988-2004 by vear 137



- APPENDICES
Appendix 1: Evaluation of senior secondary school chemistry curriculum teacher questionnaire
Appendix II: Evaluation of senior secondary school chemistry curriculum student questionnaire
Appendix I11I: Key to specification of objectives
Appendix IV: Cost of minimum item of equipment

vi



e e s

LIST OF TABLES
Table 2.1 A comparison between the Skillbeck model and CESAC model
Table 2.2 Distribution of SSS Chemistry curriculum contents by units and year
Table 3.1 Students’ distribution by zone, state and school
Table 3.2 Analysis of the SSSCE Teacher Questionnaire
Table 3.3 Analysis of the Student Questionnaire
Table 3.4 Checklist for classification of objectives for the analysis of text chemistry
Table 4.1 Distribution of content and objectives by class
Table 4.2 Comparison of the CHEM Study, Nuffield Chemistry content with that of the
SSS chemistry curriculum.
Table 4.3 Teachers’ suggestion of topics for inclusion or removal from the Curriculum
Table 4.4 Teachers’ rating of the Achievement of the chemistry curriculum objectives.
Table 4.5 Table of specification of objective for the $S§S Chemistry curriculum
Table 4.6 Distribution of students by age and class
Table 4.7 Percentage distributions of students by sex and class
91 '
Table 4.8 Percentage distribution of teachers by sex
Table 4.9 Percentage distribution of teachers by years of experience
Table 4.10 Percentage distribution of teachers by training
Table 4.11 Percentage teacher response to receiving orientation training
Table 4.12 Percentage response to how orientation helped in chemistry teaching
Table 4.13 Teachers’ response on type of curriculum used for chemistry teaching
Table 4.14 Students’ response to “Possession of chemistry curriculum™
Table 4.15 Reasons given for not having curriculum/syilabus
Table 4.16 Percentage of students with chemistry textbooks
Table 4.17 Teachers’ responses on adequacy of equipment for teaching chemistry
Table 4.18 List of equipment / major facilities not available in the schools
Table 4.19 Situation of facilities available in the schools
Table 4.20 Teachers’ response on average chemistry class size
Table 4.21 Percentage distribution of teachers by classes taught
Table 4.22 Number of chemistry periods taught in a week
Table 4.23 Number of chemistry lessons per week by class
Table 4.24 Average time spent on each lesson
Table 4.25 Percentage response to number of practical lessons per week
Table 4.26 Period when practical lessons were started
Table 4.27 Teachers’ responses on other subjects taught .
Table 4.28 Frequency of teachers’ and students’ observed activities during classroom lessons
Table 4.29 Tally of Teachers’ and students’ observed activities during practical lessons
Table 4.30 Percentage response on mode of practical work by topics in S51
Table 4.31 Percentage response on maode of practical work in 882
Table 4.32 Percentage response on mode of doing practical work in 553
Table 4.33 Total Percentage students’ responses on practical work
Table 4.34 Percentage students’ response on projects done and mode of doing project work.
Table 4.35 Students’ responses on mode of doing class experiments
Table 4.36 Percentage student response on source of experiments done in class
Table 4.37 Percentage students’ response to source of chemistry projects
Table 4.38 Students’ responses to source of chemistry ideas.

21
59
64
66
67
68

81

82
82
84
86
90

91
92
92
93
93
94
94
94
95
95
96
97
98
98
oY
99
100
100
101
102
103
105
06
107
109
109
113
114

- 114

115
116



Table 4.39 Percentage responses of students to statements on asking questions.
117 '
Table 4.40 Students® responses on freedom of holding opinion

117
Table 4.41 Percentage of students™ responses 10 enjoyment of chemistry lessons by class 118
Table 4.42 Students’ enjoyment of chemistry lessons. 118
Table 4.43 Students’ responses to aspects of chemistry course most liked i9
Table 4.44 Students’ responses to aspects of chemistry course disliked 120
Table 4.45 Students’ reasons for dislike of aspect of chemistry course 121
Table 4.46 Students’ response on relevance of school chemistry to real life problems. 122
Table 4.47 Percentage teachers’ responses on frequency of use of teaching methods. 123
Table 4.48 Percentage teachers’ responses on frequency of use of factors guiding teaching. 123
Table 4.49 Textbooks used in descending order of popularity of use. 125
Table 4.50 Reasons for choosing textbooks 126
Table 4.51 Profile of sub-topics by operational objectives in chemistry textbook.. 127
Table 4.52 Frequency of tested skills in the practical SSCE 1995-2000 128
Table 4.53 Teachers’ mode of assessing students’ work 129
Table 4.54 Percentage teacher response to “‘Who designs scheme of work?” 129
Table 4.55 Teachers membership of professional union or organization 130
Table 4.56 Professional union/ association to which teachers are affiliated. 131
Table 4.57 Scientific, chemical or technological journals available in the school, 13
Table 4.58 Teachers’ responses on frequency of reading journals/periodicals _ 132
Table 4.59 Percentage responses on in-service courses attended 132
Table 4.60 Reasons adduced for not having attended in-service courses 133
Table 4.61 Teachers® opinion on students’ performances in chemistry 134
Table 4.62 Trends of enrolment and performance in WASCE chemistry from 1988-2004 135
Table 4.63 Percentage students’ responses on feeling towards chemistry 137
Table 4.64 Students’ response to question on coverage of syllabus ' 137
Table 4.65 Students’ responses to statements on relevance of school chemistry 138
Table 4.66 Zonal comparison of Students’ response to “relevance of school chemistry to life 139
Table 4.67 Overall Percentage responses on benefits derived from doing Practical work 140
Table 4.68 Percentage responses on benefits derived from practical work by zones 140
Table 4.69 Teachers’ rating of the chemistry curriculum by objectives 141
Table 4.70 Teachers perception of factors responsible for students” difficulties in chemistry 142
Table 4.71 Students’ perception of problems encountered during chemistry course 143
Table 4.72 Students’ ranking of problems of learning chemistry in order of seriousness 144
Table 4.73 Comparison of teachers’ and students’ perceived degree of difficulties 145
Table 4.74 Chi-square values for teachers’ and students’ responses on tactors responsible

for poor performance in chemistry : . 146
Table 4.75 Students’ suggestions on how to make chemistry better 147

Table 4.76 Estimated cost of operating the curriculum for 40 subjects 147



ABSTRACT

The study, based on the premise that chemistry is a very important subject for the achievement
of the national goals, assessed the adequacy of objectives and content, the adequacy of
installation, the consistency of the processes, the achievement of the chemistry curriculum goals
and the cost implication of operating senior secondary school chemistry curriculum in Nigeria.
The study sample consisted of 480 students from 16 schools selected from four geographical -
zones (North-West, North-East, South-West and South-East) of the Federation and 56 chemistry
teachers made up of teachers from the participating schools, teachers attending the SSCE
marking and STAN Conferences.

Data for the study were obtained through the use of the following instruments and teehniques,
These were,(i) Evaluation of Chemistry Curriculum for Senior Secondary Student Questionnaire
(ECCSSSQ), (ii) Evaluation for Senior Secondary School Chemistry Teacher Questionnaire
(ESSSCTQ). developed by the researcher; (iii) Checklist for the Analysis of Curriculum
Objective (CACO), adapted from Champagne and Klopfer (1971); (iv) Science Teaching
Observation Schedule (STOS) (Eggleston et al 1976) and (v) Specification of objectives and
Checklist for Evaluating Chemistry Textbook (SOCET), adapted from Brown (1984); (vi)
Analysis of the reports of school visits conducted by the NERDC and the Implementation
Committee on the 6-3-3-4 System of Education in 1996 (vii) analysis of the Senior Secondary
School Certificate Examination (SSSCE) results for sixteen years and (viii)analysis of the
minimum list of equipment for SSCE chemistry (FMEST. 1993) . Validation of the instruments
was done through the conduct of a pilot study and by means of inter-rater analysis.

The following findings emanated from the study. Students’ performances fell below expectation
in the senior secondary chemistry examination. Only an average of 29.2% of the students
obtained credit and above passes in the seventeen years analyzed. This is a negation of the
preparatory role of the curriculum for higher education. The curriculum was found 10 be
comparable to other activity-based curricula on philosophical grounds. However. analysis of the
expected students’ behaviours in all the content areas of the curriculum showed greater
concentration of the objectives in the knowledge and comprehension domains (44%). while the
other enquiry-based domains such as the processes of scientific enquiry (21.3%), interpreting
data and generating hypotheses (8.8%), application of scientific knowledge (5.8%), building and
testing theoretical models (2.2%), attitude and interest (2.9%), and orientation (5.9%), had less
attention. The curriculum was rated low on the objectives of meeting students’ needs for
curiosity and achievement as well as appropriateness to the level of the students’ understanding
of the topics by the teachers. The installation of the curriculum was faulted for not providing
adequate, uniform and equal training for all teachers who used the curriculum. Another
shortcoming found with the installation of the curriculum was the inadequacy of provision of
equipment and materials for all the schools. A direct consequence of these shortcomings was
that teachers taught the classes the traditional ‘chalk and talk’® ways and not much of the
students’ activitics were observed from the analysis of classroom interaction in the schools.
Teacher talk still dominated 71% of lesson time. The teachers” and students’ responses on
factors responsible for poor performances were similar and included. the difficulty of the
mathematical language used for chemistry; difficulty of chemistry in comparison with other
subjects; practical work not being done concurrently with theory; failure of students 10 do
homework and little or no counselling of students. Chi square values for all these factors were
statistically significant at p < 0.05.



~

Recommendations for improving the curriculum included: the organisation of induction courses
for all the chemistry teachers on the use of the curriculum; revision of the curriculum to make it
more activity-oriented in its design and restructuring of the contents; overhauling of the teacher-
preparation programmes to reflect activity-oriented, student-centred approaches and institution
of a method of feedback and monitoring and constant evaluation of the teachers and curriculum.
Follow-through study on the performances of post-secondary chemistry students (o see how the
SSS has prepared them for higher education is one of the suggestions for further research.

10



CHAPTER ONE

INTRODUCTION

The level of development of Science has been a major developmental index for all nations. This
is why many developed countries invest and are still investing heavily on science, technology
and science education, (UNESCO, 1998). In the l_Jnited Kingdom, United States of America,
many European and Asian countries, the monitoring of performance levels of students and
feedback are continual activities for improving the educational sysiem. Thus evaluation of the

national or regional curricula is considered vital (Schonherr, 2006).

Nigeria a developing country, is also committed to the education of the citizenry. hence  the
dramatic and far-reaching changes witnessed in the Nigerian educational scene within the last
two decades of the twentieth century. The articulation of a consensus document on the
educational direction for the first time in national history was a positive change. The emergence
of a Nationa! Policy on Education marked the turning point in the development of education in
Nigeria. There was change in the system of education from five vears to six years at the
secondary school level with attendant curricular innovations. The policy document prescribes
core subjects for the various streams at the Senior Secondary School level including Chemistry
which was identified as one of the important science subjects for the attainment of scientific and

technological goals of the nation.

Science has been described a study or knowledge of the physical and natural world based on
observation and experiment (Hawker, 2002). It is a systematic process, involving general truths,
cumulative in nature and covering the natural facts of the world. Rehman (2004} identified the

eight core values that demonstrate the importance of science education; these are intellectual,



vocational, aesthetic, practical, moral, psychological values, as well as the attitude for

adjustment to life.

The intellectual values relate to how scientific knowledge helps to sharpen the iniellect by
developing the reasoning abilities of indiyiduals. Vocational values are found in the application
of scientific knowledge to all \Ifocations. In addition the study of science is a primary
requirement for many essential vocations. Aesthetically, science contributes 1o the opening up
“of the mysteries of nature which is the store house of all things. The moral values of truthfulness
and honesty which are desirable in all human beings are also developed from the study of
science. The practicél values have as evidence, the applications of the various scientific
principles and laws. Psychologically, the learning of science helps to develop positive attitudes
such as open mindedness, tolerance and patience. The learning of science is based on the
fundamental principles of learning by doing and observing which are psvchological principles.
The scientific method helps the individual 10 develop specific procedure for tackling any

problem thus preparing him to face and solve life’s problem boldly and successfully.

Science has become an indispensable tool for man's survival. The recognition of the
indispensable benefit derivable from science and technology has motivated many developed
countries to invest huge resources on science and technology. This has further led to the
additional support for science education. In Nigeria, science and technology are highly
recognized as important for development. In order for the educational goals to-be realized. the
philosophy of education is to be geared towards scientific and technological progress among

others. This is why science is included at all levels of education.

Chemistry. is a branch of knowledge that deals with the composition and properties of matter

and the chemical changes involved in it. It is thus the study of all substances and consequently,

12



" it has immense influence on our daily lives. The food we eat, the clothes we wear, our building

materials, the drugs used for maintaining health, and all other human necessities are dependent
on the advancement of chemical knowledge. Other aspects of development, which result from

chemistry, include communication, space travel, agriculture and mining to name a few.

Chemistry must be communicated in relevant ways for the actualisation of developmental
goals and this is only possible through effective and functional curricula. which are hallmarks of
quality education. The recognition of the importance of chemistry as ane of the foundational
science subjects for the attainment of scientific and 1echnological goals of the nation led to its
inclusion as a core science subject in the secondary school curriculum. Without adequate and
qualitative background in chemistry, the prospect of students !iving effectively in our modern

age of science and technology or proceeding for higher education as scientists, pharmacists.

doctors, nurses, engineers, environmentalists, agriculturists. geologists and science teachers. is

very bleak ( NPE, 2004).

This bleak outlook projected by the prevailing situation of disinterest. (Aghenta. 2003: Ato.
1981:Baike, 1979; & Comparative Education Study and.Adaplalion Centre (CESAC). 1982)
and poor performances, (Ajayi, 1982; CESAC, 1982 and Ross-lmuenwarin, 1981). in science
and chemistry led to the introduction of the senior secondary school chemistry curriculum into
the Nigerian schools in 1985. The curriculum was expected to alleviate the factors responsible
for the situation. These included teacher-dominated and theoretical classroom transactions,
(Ajeyalemi, 1987; Bajah, 1984 and Teibo, 1975), in-adequate laboratories (Olamousi 1984);
failure fo match course content to the cognitive level of students, (Nwosu, 1985; Heron. 1973;
Olamousi, 1984; McKinn_on and Renner, 1971 and Teibo, 1975) and lack of relevance of school

chemistry to the everyday lives of the students (Abidoye. 1986).



Prior to the intrqduction of the present curriculum, chemistry was taught based on the general
syllabus which was a collection of topics and contents to be emphasized for the then secondary
school certificate examination. The present chemistry curriculum had as precursor an
alternative West African School Certificate Examination (WASCE) chemistry syllabus. which
was originally prepared by the Science Teachers Association of Nigeria (STAN) but adopted by
CESAC in 1970, (Busari and Ajeyalemi, 1994). The syllabus operated as an aliernative to the
then general WASCE Syllabus between 1970 and 1984 (lvowi. 1993). The students’
performancés in the alternative syliabus were found to be superior to those of students who
offered the general syllabus (Ajayi, 1982, lvowi. 1993 & CESAC. 1986). This allernative
syl.labus had been systematically structured by the CESAC. along a five-stage model of
curriculum development, which had situation analysis as the first step and summative
evaluation, revision and renewal of cu'rr.iculum as the last stage. Other stages were Stating of

objectives, determination of curriculum content, trial testing and installation of materials

However, like many other Nigerian lofty ideas and edifices, the absence of maintenance and
sustenance observed at the trying out stages once projects are put in place appears to have
played out on this curriculum (Federal Ministry of Education (FME). 2000:) Onwueme, 1995,
Nwagwu, 2000; Sofolahan, 2000 and FRN, 2001).Students’ performances in chemistry still
appear to be below expectations, as shown by WASSCE  Chief Examiners’ reports over the
years (WAEC, 1990, 2002, 2003). The curriculum had been in operation for more than two
decades and the three-year cycle had been repeated more than sixteen times since inception yet
no conscious or empirical study of the senior secondary school chemistry curriculum had been

undertaken in a systemic manner to determine its quality and relevance.
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Evaluation has been defined as the process of delineating, obtaining and providing information
about a programme which is of use in describing and understanding the programme and making
judgments and decisions about the programme (Straton 1985). It is a vital component of any
programme that strives for relevance and quality. Relevance and quality are in turn essential
characteristics for a functional curriculum (Chinapah and Miron, 19900 Couper. 1976).
According 1o Odﬁnusi (1998) and Rehman (2004). the quality of an cducational system is
determined by the quality of the curriculum and without curriculum evaluation it is not possible

to determine the quality of a curriculum.

Since education is a dynamic process and chemistry is a very important science subject, a
situation whereby performances are below expectations and the operations of the curriculum left
to chance cannot be allowed to continue unchecked. A systematic curriculum evaluation 1o
authenticate the curriculum proposal and to pinpoint areas for review or renewal is therefore

called for.

1.1.0 Statement of the Problem

Curriculum has been defined as a plan or proposal, which communicates the essential principles
and features of the opportunities for the engagement of learners {(content and learning
expetiences) with other resources, for the purpose of changing learners’ behaviours and insight,
within specified time and enviroqment, in a form that can be effectively put into practice and be

subjected to critical scrutiny (Stenhouse, 1975: Lewis and Miel. 1972 and Armstrong. 1989).

Since the introduction of the senior secondary school chemistry curriculum, the observed
problems prior to the introduction appeared to have continued. Students’ still performed poorly

in SSSCE chemistry as documiented by the West African Senior Secondary Chief Examiners
15



reports over the years. (WAEC, 1990, 1991, 2002, 2003; STAN, 1992 and Adeyegbe, 1993).

Students’ problems in the examinations included;

i)

i)

Iv)

vi)
vii)

viii)

difficulties in tackling questions dealing witﬁ reasoning. deduction, application of
principles and calculations;

poor knowledge of fundamental principles and procedures;

poor linkage of practical experiences with theoretical knowledge:

difficulties in answering questions involving practical application and deductions of
expefimcnta! inferences;

tack of familiarity with simple laboratory procedures as well as poor knowledge of
handling and storage of chemicals and reagents;

inappropriate use of chemical terminology;

inability to write balanced equation and poor expressions of chemical terms:

poor knowledge of nomenclature of organic compounds and basic chemical

principles;
inability to record observations and inferences correctly
inability to interpret and understand the demands of the yuestions and

exhibition of poor mathematical skills.

All these shortcomings may have accounted for the Nigerian students’ poor performances in

comparison to students from othet countries. As recorded in the Second lnternational Science

Study involving Nigeria and twenty other countries such as Australia, Canada. England. Ghana.

Korea, and Norway among others, Nigerian science students’ performances were very low when

compared to that of the other countries, (Rosier and Keeves 1991). Furthermore, the rate of

students who failed to make the acceptable passing grade for higher education in the WASSCE

remained high in the first ten years of operating the curriculum as shown in tablel.l. The

16



implication of this is that very few students are able to proceed to higher education in chemistry
and other allied courses (Akande, 1992: Akintoye. 1992)

Table 1.1 Percentage failure rate in SSSCE chemistry from 1988 -1997

Year Total number of candidates Percentage “Failed” (P7- F9)
1988 34508 79.30
1989 35708 89.20
1990 80059 95.90
1991 116526 89.60
1992 140856 81.00
1993 170537 77.00
1994 161232 76.30
1995 133188 63.40
1996 144990 : 66.54
1997 172383 76.42

Data obtained from West African Examinations Council
Since 1991, six years after the introduction of the curriculum into the school svstem. subject
reviews were recommended to determine the situation of each of the subjects in the school
curriculum, at the Curriculum Review Workshop heid in 1991 (Robinson. 1991, Akhaine.
1996). This has not bécn done to improve the system as at the time of this study. Okebukola
(1992) also identified the evaluation of the various curricula as a research priority in Science.
Technology and Mathematics for the 1990s, while Ivowi (1995) also noted that periodic reviews
were essential for curriculum provisions to meet the challenges of both technological and

societal changes.

Despite the fact that the lack of coordinated monitoring and evaluation of curricular tnnovations
in the schools were observed to have contributed to the poor implementation and failure to

accomplish curricular goals, (Odunusi, 1998), and in spite of the calls for periodic, systematic
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review of the subject curricula, no such comprehensive evaluation or consisteni review has been
fed-back into the S.S.S chemistry curriculum in Nigeria. There is therefore a dearth of
information on the curriculum and it is thus not possible to determine the feasibility.
effectiveness and worth or merit of the curriculum. In many other countries with curriculum
reforms, monitoring and evaluation are regarded as vital and are carried out at stipulated

intervals of between three and five years for reviewing the curricula (UNESCO, 1998).

Lack of adequate information for planning has been mentioned as one of the problems stunting
educaﬁonal development in Nigeria (Nwangwu, 2000). Only a comprehensive cvaluation as
undertak;an in this study can provide the much-needed information on the chemistry curriculum.
In view of the prevailing circumstances and as part of the normal

process of curriculum development, a comprehensive evaluation of the chemistry curriculum
was considered necessary in order to identify the strengths and weaknesses ol the curriculum.
Such comprehensive analysis of the curriculum is further necessitated by the fact that the
chemistry curriculum, in the final form at which it was introduced into the schools. did not
undergo final trial testing. The systematic periodic reviews and feedback which were expected

to take place as the programme functioned in the schools were also abseni (1vowi. 1993).

According to Tanner and Tanner (1995), a new programme. {in this case, a new curriculum)
must be regarded as an experiment and the proffered solutions as hypotheses until they had
withstood the test of time. This study was therefore undertaken to provide ii‘w much-needed
information for making decisions relating to the Senior Secondary School Chemistry
Curriculum with a view to improve on the chemistry curriculum and by implication chemistry

education in Nigeria. For, as suggested by Schwab (1983), it is only by consideration of the



present state of the curriculum, the present condition of students and surrounding circumslances,

that a decision to favour the continuation, review or rejection of any curriculum is justified.

A 1.2.0 Purpose of the study
The study examined the Senior Secondary School Chemistry Curriculum in respect of the
adequacy and attainment of the aims and the consistency of the processes and procedures with
the curriculum guidelines. Specifically. this study sought to:
(i) assess the comprehensiveness and adequacy ol the design of the  senior secondary sehoad
chémistry curriculum in terms of the objectives and content;
(i) determine by means of consistency of programme delivery checklist. the adequacy of the
installation of the chemistry curriculum in the schools;
(iii) assess the extent of compliance of the curriculum process in the schools with the laid down

principles of curriculum process:

4 (iv) assess the achievement of the chemistry curriculum goals in the schools:

(v) analyse the cost implication of operating the chemistry curriculum and assess the adequacy
of meeting the cost ;
(vi)identify discrepancies arising between the intended and executed design. installation.
process and product of the curriculum

(vii) make suggestions for the improvement of the chemistry curriculum in Nigeria.

1.3.0 Research Questions

The following research questions were addressed in the course of this study: -

(i) How comprehensive and adequate are the objectives and content of the SS chemistry
s curriculum?

(ii) Has the curriculum been adequately installed in the schools?



(iii) Do the implementation processes comply with that laid down for the curriculum?

(iv) Are the goals of the curriculum being achieved in the schools?

(v) How adequate have the cost implications of the curriculum been especially in terms of
materials and equipment input?

(vi) What are the discrepancies arising from the design, installation, process, product and cost
. evaluation with respect to the officially prescribed curriculum?

(vii) What suggestions could be made for the improvement of the chemistry curriculum in

Nigerian Schools?

1.4.0 Hypotheses for the study

(i) The chemistry curriculum objectives and content are comprchensive and adequate.
(ii) The installation of the curriculum is adequate

(iii) There would be no difference between the proposed processes and the observed processes

of the curricufum

(iv) There would be no significant difference between the goals and the achievement of the

curriculum

(v) There would be no significant difference between the cost implications of the curriculum

and the actual inputs.

1.5.0 Significance of the study
This study is expected to provide an empirical basis on which to review, revise or improve the
chemistry curriculum. It is also expected to inform decisions on the revision of teaching and

learning content and methodology. The findings of the study are also to inform educators. policy
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makers and other members of the society on the status of the educational goals, materials,

instruction and all aspects of the curriculum.

Decision- makers, planners, educators and curriculum designers and teachers stand to gain
additional insight on how to bring about changes in the contents, policy formulations, planning
and implementation of the chemistry curriculum for making it more relevant and effective.
Such improvement is bound to have a corresponding positive impact on the teaching and
learning of chemistry and therefore production of betier citizens for the technological

development of the nation.

Teacher trainers, professional bodies and textbook developers also stand 10 benefit from the
findings of this study. which could be utilised for the production of better-qualified teachers and

more relevant and student friendly textbooks for chemistry.

Finally, the study is expected to serve as a basis for further development of the curriculum

evaluation process, thereby extending the knowledge base of curriculum evaluation research in

Nigeria, especially in the sciences.

1.7.Q Scope and Limitations of the study

Evaluative studies are limited by the cooperation and acceptance by the subject. The participants
in this study were assured that the study was an evaluation of the curriculum for improvement.
Summative evaluations have limitations I that they are after the fact and as such any suggestion
for improvement cannot benefit the respondents. However, in terms of benefits to the system
and subsequent users of the curriculum evaluations are invalua_b]c. This is therefore a major

limitation of this study.



The study while sampling a number of teachers and students on their use of the curriculum can
only make generalisation on this. For example the study cannot vouch for the fact that the
schools used for the study were supposed to be the registered well established schools as
indicated by the State Ministries of Education.

Another limitation of the study was that the performances of the participating students was not

subjected to testing on the skills that they were supposed 1o have acquired.

1.8.0 Operational definition of terms

The definitions of the terms used in the study are displayed in this section.

Evaluation i.s the process of delineating, obtaining and providing information about an
educational programme which is of use in describing and understanding the programme and
making judgements and decisions about the programme (Stranton. 1985).

The various aspects of evaluatioﬁ in this study are,

Design evaluation - This refers to evaluation of the objectives. content and mede of assessment

_contained in the SSCE chemistry curricufum.

Installation evaluation is the evaluation focussed on Inputs, logistics of implementation, and
whether or not operational activities are in agreement with the implementation plan.

Process evaluation refers to the evaluation of the implementation of the curriculum in the
schools; that is, situational analysis of chemistry as it is taught and learned  in the schools.
Product evaluation is the evaluation focussed on overall goal and achievement or the
outcome of use of the curriculum; pomparing the actual attainments against the sténdards laid
down in the curriculum documents and accepted curricular practice.

Cost evaluation is the evaluation of the estimated cost of operating the curriculum against the

observed cost.

1-J
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Curriculum is.a plan or proposal which communicates the essential principles and features of
the opportunities for the cngagemént of learners (content and learning experiences) with other
resources, for the purpose of changing learners behaviour and insig_ht, within specified time and
environment, in a form that can be effectively put into practice and be subjected to critical
scrutiny.

Syllabus refers to a statement of the topics or content to be covered by a-course of study. It

usually is set out as guide for examination as is the case with the SSCE syllabus prepared by

WAEC and Nationall Examination Council.

Senior Secondary School (SSS)-refers to thé educational establishments where the last three
years of the secondary school years are spent and where education is provided for students
preparatory to higher education and useful living.

Chemistry Curriculum for Scnior Seconda.ry Schoots is the clremistry  curricubum
prescriptions as contained in the Federal Ministry of Education National Curriculum for Senior
Secondary schools document.

Discrepancy is the observed gap between the reality and target or standard set. Standard set
being that laid down in the curriculum document or the accepted standard of practice for the

curriculum.
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CHAPTER TWO |
REVIEW OF RELATED LITERATURE

An analysis of literature per;tinem to this study is attempted in this chapter. The review opens
with a discussion on the various perspectives of a curriculum. This is followed by the concept
of a curriculum as conceived and used in the study. An exposition on the philosophy and
features of the chemistry curriculum for senior secondary schools is also presented. A
discussion of the concept of educational cvaluation in general and curriculum evaluation in
particular has also been attempted. Two evaluation models useful for comprehensive evaluation
as well as the model of curriculum development used in the development of the chentisin
curriculum are also discussed. A summary of studies conducted son various curricula conclude
the chapter.

2.1, 0 The concept of curriculum

Defining the term curriculum has for long been a matter for which there had been no consensus
among educators. According to Adegoke and Ajeyalemi (1994), there are many competing
definitions and each of these carries cerlain expectations, emphasis and limitations for

curriculum development. Bennett (2003) opined that it is perhaps the comprehensiveness and

complexity of the concept that make it difficult to define.

Curricu]ﬁm, as defined by Marsh and Willis (2003) is all the planned and unplanned activities
that are employed for learning. Others have variously defined curriculum in terms of intended
learning outcomes, (Johnson, 1967); as activities designed or deliberately planned to meet

specific needs or objective, (Hirst, 1974; Hooper, 1973).



Doll (1982) viewed curriculum as the formal and informal content f_or the acquisition of
knowledge and understanding, development of skills and changing attitudes appreciation and
\;e.llues under the .school. Wheeler (1978). is of the view that curriculum constitutes the planned
experiences offered to the learner under the guidance of the school while Saylor and Alexander
(1974), viewed it as'a pian for providing sets of learning opﬁorlunilica w achicve broad goals

and related specific objectives for identifiable population.

Adegoke and Ajéyalemi t]994 p.1), referred to curriculum as a “systematic organisation of a
set of imentiéns about learning expériences for certain learners in cerlain justifiable arrangement
of sequence and resources”. Ross (2000) on the other hand, perceived the curriculum as what is _
to be learﬁt which may include any prescribed activities selected according 1o accepted norms

that result in the transformation of individuals,

The different underlying orientations to which the various definitions could be tagged are that of
curriculum as objectives, plan or content of learning. However as opined by Marsh and Wiltis
(2003), there are various forms of curriculum, such as intended, implemented and achieved. A
number of definitions exist which further elaborate or combine these three concerns and others
in their definition of curriculum. Three of these definitions are those of Stenhouse (1973).
Lewis and Miel (1972} and Armstrong (1989).
Stenhouse (1975 p.4) viewed curriculum as

“a means of communicating the essential principles

and features of an educational proposal in such a

form that it is open to critical scrutiny and capable of

effective transiation into practice.”
To Armstrong {1975, p.4} a curriculum is |

“a master plan for selecting content and organizing

learning experiences for the purpose of changing
developing learners’ behaviours and insight.”
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Lewis and Miel (1972, p.4) saw curriculum as
“a set of intentions or proposals about opportunities
for the engagement of persons-io-be educated with other .
persons and with things (all bearers of information,
processes, techniques and values) in certain
arrangement of time and space.”
These three definitions are similar and complementary.” Curriculum can thus be conceptualised
as a plan or a proposal which communicates the essential principles and features of the
opportunities for the engagement of learners (conicnt and learning experienees) with other
resources, for the purpose of changing learners™ behaviour and insight. within specified time and
enviromment, in a form that can be effectively put into practice and be subjected to critical
scrutiny. This combined definition implies the need for a curriculum to be tested out in practice

and 1o be open to critical scrutiny beth in design and in use. The present evaluation study is the

stage of critical scrutiny.

The definition contains all the six components of the curriculum as pl"OpOS(‘.d by Jackson (1992).
These are (i) context (ii) general aims of the total school curriculum (iii) objectives of the
curriculum or learning units (iv) curriculum materials with selected content. subject matter and
skills placed in particular sequence and forms such as syllabi, leéchers‘ guides, textbooks.
workbooks software and other materials; (v) transactions, usually in a setting, in which teachers
deliver or teach various aspects of the contents, subject matter. skills. and values that students
are éxpected to experience, acquire or learn, as well as other subject ml."atter. skills and values
that may not be intended in the curriculum but to which students are exposed and in a variety of
activities in the classroom and outside it; (vi) outcomes or transactions among curricular

materials, teachers and students which may be intended or uninterided.
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The chemistry curriculum for senior secondary schools has met four of these criteria 10 a larpe

extent. These are the criteria of context, general aims, and objectives. which are specified in the

curriculum document. The other criteria of curriculum matertals with  content,  skills,

transactions and values are partiatly met, while the criterion on outcomes has not been met at all

as the expected performance outcome was not included in the document.
2.2.0 Analysis of the chemistry curriculum for senior secondary school (CCSSS)

This section gives a brief historical and philosophical account as well as description of the
companents of the curriculum.
2.2.1 Phiiosophical and Historical Perspectives of the Chemistry Curriculum for Senior

Secondary Schools.

According to Tkeobi (1986) the origin of the articufation of the SSS Curriculum in science was

traceable to the National Conference of 1969, recommendations of which formed the basis of
the preparation of the National Policy on Education. There had been discontent with the

existing curricula in the sciences in terms of relevance. content and methods by professional

© educators , the society and all concerned with education, prior to the conference. Thus with the

Nationa! Conference began a new era for Nigerian Education. At the conference. old goals were
reviewed and new ones were identified to cater for the needs of the leamer. future needs of

citizens and meet societal needs as well.
The SSS science curriculum projects were designed to respond to:

“(i) need to match rapid scieniific and technological advance with a more up-to-date

curriculum;
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(it) neea; to educate a greater proportion of the citizens more scientifically particularly in the

co‘mexr of the change within tﬁe educational system and from  the ‘oid’ 5-year to the new 6

year (3+3) secondary sn;ucture; |

(iii} our experience a_nd educau‘onql research findings which highlight some inadequacies of

the West African Examinations Council (W AE. (,} Q' and ‘A  level svllabuses” (1keobi 1986

p.1).

The chemistry curricu]um. as one o-f the sciencé curricula wa-s also designed to respond to the

'general national aims and objectives as identified i.n the National Policy statetﬁenis oﬁ

secondary education (FR_N, 1998 Rev. 2004 Sec.4). These goals are:

() preparaﬁon for useful life within society;

(ii) preparation for higher education.

It was furthier specified that the secondary s;hool should;

(a) provide increasing number of primary 'sc‘ho.ol pupils with the opportuniny for cducation of a

higher quality;

(B) diversify its curriculum to cater for differences in talents, opportunities and roles  possessed

by or open to students after their secondary school course;

(c) equip studems.to live effectively in our modern age of science and technology:

(d) develop and project Nigerian culture, art and languages as well as the world’s cuitural
heritage; |

(e) raise-a generation of people who can think for themselves, respect the views and feelings of

others, respect dignity-of labouAr and appreciate those values specified in the national aims and

live as good citizens;

(f) foster Nigerian unity with an emphasis on the common ties that-unite us in diversity;

(g) inspire its students with a drive for achievement and self-imp-roverﬁent both at school and in

later life.



These National Educational aims and objectives with further consideration of the problem of
scientific shortcomings in the Nigerian educational system were utilized by the Comparative
Education Study and Adaptation Centre (CESAC) in developing a chemistry syllabus for

secondary schools which was utilized- as an alternative syllabus to the existing West African

School Certificate Examination Syllabus, during the trial testing stage.

This chemistry sy]labus existed as a part of the Nigerian Secondary School Science Project

(NSSSP) which proved more successful in terms of students performances than the traditional

science subject's syllabus [Ajayi, 1982; Oludotun, 1984; and Ivowi, 1982]. The success of

these syllabi was attributed to the provision of intensive coordinated training for the teachers, on
the use of the scheme and improvisation for equipment not available. The provision of
equipment and materials was also a major contributory factor to the success of the syllabus,

[Oludotun, 1992 and Ivowi, 1986].

Feedbacks from the pilot testing of the syllabus were utilized for revising the content. This
existing reviewed syllabus formed the basis of the drafl on which a critique workshop was
conducted in 1985 and from which the C.hemistry Curriculum for SSS emerged. The progress
of this curriculum to the stage of introduction into the school system had already been
discussed. The chemistry curriculum for senior secondary schools was designed as a 3-year
course for students who opt for chemistry as one of the science courses. The course was
believed to be adequate as a foundation for further study in chemistry and to be a complete
course for students not proceeding further in their studies. A series of orientation and induction
courses that introduced the teacﬁcrs o the philosophy, objectives and content were held I‘ul;

some of the teachers who were to use the programme.
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2.2.2 Features of the Chemistry Curriculum for Senior Secondary School

In this section the special features of the curriculum are discussed. Occasional references are
made to differences between the Chemistry curricutum and other global science curricula.
Learner Characteristics

The conceptual age of the learners had been raised in the curriculum. Thus a student must have
had three years of science instruction at the Junior Secondary School to study chemistry at the
senior secondary level. The conceptual level of the chemistry course had also been raised. Thus
the content of the curriculum was deemed to be higher than the former ordinary level chemistry
but not up to the Advance Level chemistry (Adeyegbe, 1993). learners are therefore expected (o
be oéerating at a higher level than Piaget’s concrete operations stage. specifically at the abstract
thinking stage. This is the stage of cognitive development whereby students are expecied to be
able to think and conceptualise in abslraclipn. This stage is a definite requirement for making
meanings of the many models that are encountered in the study of chemistry (Shayer and Adey.
1981). Students are also expected to be able to manipulate chemical apparatus. hypothesize and

devise experiments.

Teacher characteristics

The teachers to deliver the curriculum are expected to be professionally qualified. highly
knowledgeable and motivated and exposed to the methodology expounded in the chemistry
curriculum. In addition it was expected that chemistry teachers trained and inducted in the use

of the curriculum would be avatlable in the schools.

Curriculum methodology
Chemistry as a science is a practical subject. The curriculum document therefore prescribes the

guided discovery approach premised on the activity of the student as the methodology to use. As
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proposed by expounded by Swaak, de Jong and van Joolingen (2004) discovery learning is
distinct from other methods by the central role of learning processes such as hypothesis
generation (induction), experiment design, and data interpretation. This is different from
eﬁpository instruction which pays more attention to directly exposing definitions and equations
to learners. Thus it is expecied that the teachers be aware of this change in methodology and be
familiar with the proposed guided discovery method. The proposed projects and experiments are

proposed to make students acquire hand-on experience in the laboratory.

Instructional materials

As witnessed in many of the innovative curricula of the 80s, the development of the curriculum
had always been supported with instructional materials for teachers and students. Thus the
Chemical Education Material Study (CHEM Study) and the Nufﬁe!d Ordinary level Chemistry
had various packages as aids to the teacher and the students {Ingle. 1984A). Although. the -
Nigerian Junior Secondary School Project had textbooks to go along with it. no maierials were
developed specifically for the chemistry curriculum at the stage of introduction in 1985

(Otanrewaju ,1987).

A number of the textbooks which existed before the introduction of the curriculum were being
used by the schools at the initial introduction of the curriculum. However, these textbooks had
been reviewed and used along with others which were developed with the curriculum as focus.
The evaluation of the curriculum rﬁust therefore include an assessiment of the instructional
package being utilized by the students and teachers. Hence as exemplified by Johnstone (1974)
and AAAS (1999), in the evaluation of the Scottish curriculum and the science curriculum in the

United States of America respectively, this study also paid attention to the instructional package



available to the teachers in addition to the curriculum document.

The content and objectives of the SSSC Curriculum

According to the information in the curriculum document, the content of the curriculum is
focussed on the three concepts of Energy, Periodicity and Structure, covering the fundamental
principles of particulate nature of matter, periodicity, and chemical combination. and chemical
reaction, rates of reaction, equilibrium, carbon chemistry and industrial application of chemistry.
Topics are sequenced in spiral form into instructional units. which are progressively expanded

in greater details as the students’ progress in the course (FME, 1985).

The topics are arranged to cover the three years of instruction with the units organised under
teaching topics, performance objectives, content, activity and notes. The sixteen units have
eighty-four topics which are spread over the'three vears. While some topics appeared in al! the
three years at various levels of treatment, other topics occurred only in one year. The table 2.1
shows the units and their distribution across the years. The curriculum document in contrast to
the examination syllabus had been arranged for instruction although teachers were advised to

use it as a guide only.



Table 2.1 Distribution of Contents of S.S.S. Chemistry Curriculum by Units and year

Unit title No of No of No of topics in | Total number
topics in topics in Yeur 3 ol lopics
Year | Year 2
> Standard Separation Tech. 5 0 0 5
Particulate nature of matter 4 1 4 9
Symbotls, formulae and Equation 6 0 0 6
Chemical combination 2 0 0 2
Gaseous state / Gas Laws 5 0 0 5
Acids, Bases, and Salts. 3 0 0 3
Carbon and Compounds 5 2 6 13
Industrial Chemistry 3 0 0 3
Petroleum /Applied Chemistry 3 0 0 3
Quantitative Aspect of Chemical reaction 0 13 0 15
Rates, Energy and Equilibrium 0 5 0 5
Non-metals and their compounds 0 5 0 5
Metals and their compounds 0 0 9 9
Y Space and Earth Chemistry 0 0 3 3
Total 36(42.9%) | 26(30.9%) 22(26.2%) 84

2.3.0 Curriculum Development Models

Cur;'iculum development has been described by Oriaifor (1993), as the process of planning.
execution and dissemination of new curricula aimed at bringing about some changes in the
fearner and assessing the extent to which changes have taken place. The framework or plan of
action for designing or arranging the curriculum elements of objectives, content, methods and

evaluation has been termed curriculum development model (Ivowi, 1994).

Various models exist for developing curriculum. Some models premised on the statement of the

objectives as the starting point with all other elements deriving from the objectives have been
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referred to as objectives models (Ivowi, 1994). The objectives models have been criticised on
the premise that evaluation has been left to as the last step rather than at every step.
Furthermore, not all subjects are suited to the specification of objectives and the absence of

relationships between the curriculum elements makes the model very rigid.

Other models at the opposite extreme from the objectives models are the Interaction madels.
These models are more responsive to the dynamics of the curriculum development process as
any of the curriculum elements could be the starting point, in any sequence. Modcls which are
neither fixed and inflexible nor free and flexible but lie mid-way between the continuums have
been termed as'the'process models by Brady (1983). These models do not have the statement of
objectives as the starting point. These include the Skilbeck model which starts from situation
analysis and has monitoring, feedback and assessment at the end to be fed back into the situation

analysis stage for a continuous process of curriculum development.

The model adopted in Nigeria is the process model with differences in details. Thus, a form ol
the process model known as the CESAC model which was adopted and developed by CESAC
has fqund wide usage. The model bears some resemblance to the Skilbeck model on some
aspects. Both models have five major components. However, the CESAC five stages Have 18

sub-stages.

A comparison of the CESAC and Skilbeck models as described in 1vowi-(1993) is presented in
Table 2.2. Both models have four distinct stages which though differing in nomenclature are
similar and involve closely related activities. For instance, the first stage of situation analyvsis
on the Skilbeck model is tagged problem identification on the CESAC modei and the last stage

of both concern the issue of monitoring, evaluation and renewal.
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Table 2.2 A comparison between the Skilbeck model and the CESAC model

Stage Skilbeck Model CESAC Model
N Stage I | Sitation Analysis Problem identification and formation
of curriculum team
Stage 2 : :
Goal Formation Stating objectives
Stage 3 L Determination of curriculum content.
Programme building Development of instructional materials
and personnel
Stage 4 . : .
Interpretation and  implementation | rrja| testing, modification and installation
L. of materials.
Monitoring, feedback, assessment,
Stage 5. | reconstruction

Summative evaluation and revision ¢ cle,

The first stage for both models relates to contextualizing t-he existing condition or situation
followed by formulation of the goals or objectives of the curriculum. He terminating stage has
to do with monitoring, feedback, assessment or evaluatton and revision. Mkpa (1993) presented
a further breakdown of the CESAC model into 18 steps. The CESAC Process of Curriculum
Design stages as presented in Mkpa (1993) are as shown in Figure 2.1, These 18 steps were

followed in developing all the curricula prepared by CESAC.
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Figure 2.1 CESAC Curriculum Development stages

Stage 1 : Problem identification and formation of curriculum team
1. Review of existing system

2. Problem identification

3. Formation of curriculum development team

Stage 2. Stating objectives
4. Determination of global objectives
5. Statement of specific objectives

Stage 3: Determination of curriculum content, and development of
instructional materials and personnel

6. Determination of criteria for content selection and organization
7. Selection and organization of content

8. Production of instructional materials.

9. Orientation of teachers

Stage 4: Trial testing, modification and installation of materials
10.Trial testing of materials

11. Holding of feedback conference

12. Modification of curriculum materials

13. Orientation of teachers

14. Installation of materials in schools

15. In- service training of teachers

Stage 5: Summative evaluation and revision cycle
16. Summative evaluation of materials

17. Collection of data for revision

18. Revision and renewal of curricuium

The CESAC model is very comprehensive and progressive. It starts with problem identification
takes cognisance of both the contextual, conceptual as well as personnel details for a
curriculum, Trial testing, feedback training and evaluation of material and revision and renewal
complete the model. The detailed activities connected with each of these stages are clearly
distinguishable. Without doubt if all the stages are implemented in developing a curriculum,

such a curriculum is bound to be sound and effective barring unforeseen circumstances.
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In spite of the practicability of this model, many curriculum projects in Nigeria have avoided the
trial testing and personnel training stages and have proceeded 10 install project materials in the
schools (Ivowi, 1993). The activities of the final stage have also been totally excluded. The SS
chemistry curriculum was found to be one of those on which the development cycle was not
completed.

2.4.0 The Concept of Evaluation

The concept of evaluation has not lent itself to a common definition among practitioners. thus
experts have variously defined evaluation. According to Cooley and Lohnes (1976). many
people writing and talking about evaluation are more often than not referring to quite different
sets of activities. While some practitioners such as Page, Thomas and Marshal (1979) see
evaluation as value judgement on an observation, performance. test or data obtained by direct
measurement or inference, others like Cronbach (1963) and Welch (1969) saw evaluation as an
information generating process for the purpose of aiding decision about programmes or the

object being evaluated.

However, these descriptions have been criticized by Cooley and Lohnes (1976) as not far
reaching as that proposed by Beeby (1975), which described evaluation as the systematic
collection and interpretation of evidence leading as part of the process to judgement of value
with a view to action. Gay and Airasian (2000} defined evaluation as a systematic process of
collecting and analysing data for the purpose of determining whether and to what extent
objectives are being achieved or to make decisions. On the other hand, Kemmis (1982 p.222)
saw evaluation as the “process of marshalling information and arguments which enabled
interested individuals and groups to participate in the critical debate about a specific
programme.” Other definitions of evah;ation as a process include that of Scriven (1999), which

described evaluation as a descriptive process that entails documenting, an existing or postulated
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state of affairs or making judgements related to the desirability of the existing or postulated

conditions.

Definitions of evaluation can also be grouped in terms of the method of evaluation, the use to be
made of the evaluation, the information, the timing of evaluation and the purpose of the

evaluation. Definitions abound, as there are practitioners.

Th.e view of evaluation with which this study identifies is that which defines evaluation as the
process of delineating, "obtaining and providing useful information for judging decision
alternatives and which is further defined by Stranton (1985) as the process of delineating.
obtaining and providing information about an educational programme which is of use in
describing and understanding the programme and making judgements and decisions about the

programme.

Whichever definition one considers apt, an evaluation must be able to fulfil the following six
purposes as proposed by Raymond (2002);

(i) discover whether or not objectives are being fulfilled and how well objectives are being
fulfilled;

(ii) determine the reasons for specific successes and failures;

(iv) uncover the principles underlying a successful programme

(iv) direct the course of experiments with techniques for increasing effectiveness

(v) establish a basis for further research or determination of the reasons for the relative success

of alternative techniques.
(vi) redeﬁné the means for use in attaining objectives and e;wen redeﬁnition of sub-goals in

light of research findings. All of these purposes were in focus in this study.



2.5.0 Curriculum evaluation

Curriculum evaluation, according 1o Sanders (1990) is described as the process of studying the
merit or worth of some aspects or the whole of a curriculum depending on the definition of
curriculum. Hughes (2004) defines curriculum evaluation as the means by w hich the total
process of education is assessed. It involves gathering evidence to judge the degree of
realization of aims and to enable decisions 10 be made on future progress. Relating this
definition to Straton’s (1985) concept of evaluation in the preceding section, curriculum
evaluation could be said to be a process whereby information about some aspects ar about the
whole of a curricutum is obtained for use in describing and understanding the curriculum and
arriving at judgements and decisions about the curriculum. Baiyelo (1992), referred 10
curriculum evaluation as the processes, strategies and techniques for the estimation. adjustment

and control of the fit between the planned activities and the actual outcomes of instruction.

Thus, there must be a definition, the getting of information about the curriculum and the
presentation of the information in a useful form for making informed judgements and decisions
about the curriculum. This leads on to the issue of the various aspects of curriculum to which

evaluation could be directed.

According to Welch (1968), avenues for assessing the impact of national curricutum projects
included the determination of the degree of achievement of stated objectives. determination of
the contribution of the curriculum to general educational objectives and a determination of the
degree to which the course is accepted and used in schools, which Leinhardt (1980) referred to
as ‘implementability of the curriculum.” Another view of curriculum evaluation focus is that of
Cooper (1976) who expects curriculum evaluation to generate information on feasibility,
effectiveness and educational value. Stephens (1971), in looking at the curricula developed in

America in the 60s identified four approaches to determination of educational effectiveness as:
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(i) observation of whether or not students for whom materials are intended appeared to be
progressing satisfactorily§

(i) casual and systematic questioning of the students involved in the programmes,

(iii) periodic examination of students by tests designed 1o cover new materials and

(iv) comparative testing of students, in new and old programmes.

Walbesser (1963) opined that, it is of less importance to examine what a teacher or curriculum
writer says he is doing than what the student says (does, believes, €ic) at the end of the course
that he would not have said if he had not taken the course. Hendrickson (1969) used this
approach in evaluating a teacher fellowship training programme in Mathematics and Science, by
getting students to respond 1o questions on class activities, teaching techniques and attitude of

teachers and students.

Another focus of curriculum evaluation is examination. Osborn (1969). described how the
standard New York Regents Chemistry examinations had been altered by the new approaches to
teaching high school chemistry introduced by the Chemical Bond Approach (CBA) and
Chemical Education Material Study (CHEM Study) project. Stufflebeam (1972) in his Conteal.
Input, Process, and Product (CIPP) Evaluation model suggests that evaluation should focus on
four variables of the curriculum namely, the context, the input, the process of implementation
and its outcome. Provus (1972) in his Discrepancy evaluation model believes that curriculum
evaluation focus should be directed at the design, the input, the prdcess, the product and the cost

of the curriculum.

Similarly, Osiyale (1991), suggests that subjecting the invariant properties of the curriculum to
evaluation would vield useful educational information. These properties could be the formal

ones such as the goals, procedures, structure, resources or the informal ones of attitudes, values
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and feelings. According to Sanders (1990), major components of curriculum on which
evaluation could be focused include the design of, the needs for, the process of, the materials
for, the objectives of, the environment of, the policies for, the support of and the outcome of
educational experiences. Schwab (1983 p.240) aptly described these components thus,

«..reflections on the curriculum musi iake inlo account what

teachers are ready 1o teach, ready to learn io teach, what

materials are available or can be devised: what effects actually

ensue from materials and methods chosen, not merely how

well they yield intended outcomes but what else ensues.”
A good evaluation, according to Goodlad (1994) should determine the relationship between
stated goals and their degree of attainment as well as between an initial concept ol the practice
designed to achieve them and the practice equally developed. In other words, curriculum
evaluation should be able to reveal the differences between the intended curriculum, the
translated curriculum and the achieved curriculum, Stake (1995 p.5) opined. “A full evaluation
results in a story supported by statistics and profiles. It tells what happened. It reveals perception

and judgements that different groups and individuals hold... it tells of merits and shortcomings.

as a bonus it may offer generalizations for the guidance of subsequent educational programmes”

2.6.0 Models for evaluating the curriculum

Curriculum evaluation can be classified in numerous ways and various models exist for carrying
out curriculum evaluation research. According to Stufflebeam (2001). there are many forms of
evaluation, each with its own purpose and set of underlying values. Evaluation which occurs
during the development of an entity for improving the components has been termed formative
evaluation while that which takes place after the programme has been in use is referred to as

summative evaluation (Scriven, 1967).

Various models exist for providing insight and frameworks for conducting evaluations.

According to Alkin and Ellet (2004), a descriptive model is a set of statements and
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generalizations, which describes, predicts or gives an explanation of evaluation activities. The
current view of among evaluation practitioners is that evaluation should be directed at more than
making summary judgement but should be able to provide information for improving the
system. Models from such proponents are referred to as prescriptive, because they atiempt to bay
~ out general guidelines for responsible practice which are valuable in a variety of settings. Such
models are comprehensive in outlook and delivery. Models which fall in this category include
the CIPP evaluation model of Danie! Stufflebeam. the Discrepancy evaluation model of
Malcolm Provus and the Responsive evaluation model of Robert Stake among others
(Armstrong, 1989). The prescriptive model, consist of a set of rules, prescriptions and guiding
frameworks which specify what a good and proper evaluation is and how evaluation should be
carried out and the descriptive models is based on observation of various evaluation practices.
Prescriptive models serve as exemplars while descriptive. models are designed to offer an

empirical theory.

2.6.1 Descriptive evaluation models

An example of descriptive model is Léwton’s (1980) proposed classification into  six
categories. These are the Classical (or Agricultural Botany} model, the Research and
development mode!, the Illuminative model, Briefing decision-makers model, Teacher as
researcher model and Case study model. According to Baiyelo (1992) these models range from
those that are solely based on objectives to those that are eclectic in nature. utilising various

methods and obtaining both quantitative and qualitative measures to obtain information useful

for various stakeholders. These models are briefly described in the following section.
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(i) The Classical or Agricultural Botanical model

This model derives its name from methods being used by botanists and other scientists in
controlled laboratories. It is a model that relies heavily on quantitative data and manipulating
variables to determine which one would yield the most result. Applied to curriculum issues.
students (who are likened to plots of land) are pre-tested (weighed) and then subjected to
various experiences or treatments and after a period, the yield is measured with a post-test, 10
find out the relative efficiency of treatment. Growth is equated with increase in test scores.
(Baiyelo, 1994). A major criticism of this model is the predetermination of every step and
procedure and the negligence of the effect of extraneous factors. The model is further restricted
by the number of manipulations possible given the tightness in the schedule of school
programmes. However, many of the earlier evaluations were of this experimental type

(Worthen, 1990).

(if) Research and Development or Industry/Factory Model

As the name suggests, this model is tailored more towards development. T is @ stepw ise model
that is not concerned with too many variables. It utilizes both quantitative and qualitative
methods for obtaining information that are used for programme refinement similar to what
obtains in an industrial plant. Fonﬁative evaluation as proposed by Scriven (1967) is an example
of this model which was also used in the Schools Counci! Classical Project (Baiyelo, 1992). The
model has been criticised for not including all the concerns in the school and for not treating the

school as an organic whole.

(iii) The Illuminative or Anthropological or Responsive model
This model evolved as an alternative model to the classical and industrial models. The model is
a departure from the other purely quantitative models, positing that apart from test results. other
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evidence are needed to fully illuminate and inform the educational enterprise. According to
Partlet and Hamilton (1972), evaluation should yield useful information and be responsive to the
various groups being evaluated. Thus the model determines both the strengths and weaknesses
of a system. It shows how a system works rather than how well it works. The major methods
utilized by this model are those of participant observation, interaction. focus group discussion.
and experimental procedure. The model adopts wide audience participation. pooling of opinion
and perception for use in arriving at decisions about education. However, the modcl is criticised
for being time consuming and generating large volume of information that may be difficult to

manage.

(iv) Briefing Decision-maker Model

According to Baiyelo (1992), this medel is premised on the view that evaluation should do more
than determine success or failure but should be useful in identifying decision alternatives. The
evaluator is expected to obtain a wide range of information about the relative advantages of
various decision alternatives to enable the decision maker to make a judgement about which is
best in terms of specified criteria, (Worthen, 1990). Thus, this model emphasizes certain shared
~functions and teamwork between evaluators and decision makers. The major proponent of this
approach is Cronbach, (1963). This model has been criticised for its failure 10 determine in
explicit terms the worth of 2 programme, and its dependence on assumptions about the
orderliness and predictability of decision-making process. Furthermore, the success of a
decision alternative is not guaranteed until tested out and the outcome of each aiternative is
subject to variables which are not constant for all alternatives.

v) The Teacher as Researcher or Professional Model

Here the teacher is the evaluator involved in research-based teac;hing and self-evaluation. This

type of research resembles action-research in which change in behaviour is produced in the
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process of the research rather than being observed and reported upon. Stenhouse (1975)
describes the use of this model. The model however is difficult to use as the teacher becomes
the one to bring about learning as well as assess success and failure. The objectivity of the

model is limited.

(vi) The Case Study Model

This model employs a mixture of both qualitative and quantitative data. It is an eclectic model,
which supports the combination df test and non-test technique in the collection and analysis of
data and confirmation of evidence, (Baiyelo, 1992).The model is case-specific and may not

provide generalizable information.

2.6.2 Prescriptive Evaluation Models

Prescriptive models acc;,ording to Alkin and Ellet (2004). have three aspects of focus. These are
methodology, values and uses. The methodological aspect involves a description or explanation
of the various properties of an educational phenomenon perceived as important. The valuation
component is concerned with ascribing or determining the value of the objécL given that it
possesses the important properties. The purposive or utility aspect deals with the evaluation of
the purposes or function that the evaluation would serve. Prescriptive evaluation models can
therefore be classified on the basis of relative emphasis laid on these three aspects by the
proponents. Alkin (1992), proposed four major classifications of prescriptive evaluation models.
These are, the measurement outcome-oriented evaluation model, the research-orienied and
methodology-oriented evaluation model, values-oriented evaluativn model and the decision-

oriented or user-oviented evaluation model.
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(i) Measurement Outcome-oriented evaluation model

This model was one of the earliest models of evaluation. The model relies heavily on the
measurement of outcomes as a major basis for the conduct of evaluation having as its main goal
the determination of whether or not a given programme (or curriculum) achieved its intended
objectives. The Tyler Evaluation Model, which utilizes both traditional and non-traditional

forms of measurement, is an example of this orientation.

The model has five guidelines that are meant to regulate the evaluation activity. These are
- Determination of the broad goals of the programme.

- Definition of the goals in behavioural terms. |

- Identifying situations for showing achievement of objective.

- Development of appraisal techniques and

-Determination by measurement whether or not objectives have been achieved.

The Tylerian model has been criticised for non-consideration of unintended effects of the
curriculum process variables and instructional settings. Furthermore. learner variables prior to
implementation are not taken into account, (Worthen, 1990). The Tylerian mode! has also been

criticized for its rigidity and reliance on goals as a starting point.

(ii) Research-Oriented and Methodology-Oriented Evaluation Models.

This model is dominated by the methodology employed. It utilises experimental research
methods in evaluation. Various proponents of the models are associated with the research
methodology they favour. According to Alkin (1992), there is a variety of perceptions within
this category. Some proponents perceive evaluation as nearly synonymous with experimental
methods, while others propose an emphasis on richness of qﬁalitative data as essential to

evaluation. Thus, there is an insistence on proper measurement as the essence of quality
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evaluation. Other major positions are those concerned with causal modelling and quasi-
experimental procedures. Proponents of this model include Smith (1981) and Guba and Lincoln

(1991).

(iii) Values-Oriented Evaluation Models

Alkin and House (1992) posited that this category of evaluation models have values as their
primary concern. Present within this orientation are various positions concerning who should
make value judgements about programmes and how best to arrive at such judgements.
Proponents of this model maintain that the evaluator should be the one responsible for making
value judgements based on his/her personal experience. The model has been criticized for the

limitation in fairness that a single evaluator can exhibit in judging the views of all sides.

(iv) Decision-Oriented and User-Oriented Evaluation Model

This model’s primary emphasis is on the concerns of decision makers and other users of an
evaluation. The common idea of these theorists is that evaluation should not only be directed at
making summary judgement but should be able to provide information for improving the
system. Thus 'the model, while not dismissing the important roles played by methodological
choice and evaluation of data, however insists on the precedence within the evaluation process
of producing data that are relevant for decision making and ‘user audiences. (Alkin 1992). This
model is comprehensive in outlook and delivery. Major proponents of this model include
Daniel Stufflebeam, Malcom P'rovus, Robert Stake and Marvin Alkin among others (Armstrong,
1989). This mode! is the one subscribed to by this study. Two examples of the model, the
Provus Discrepancy Evaluation Model and the Stufflebeam’s CIPP Mode! are described briefly

in the next section.
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2.6.3 The Context, Input, Process, Product (CIPP) Model.

This model provides for systematic comprehensive evaluation (Stufflebeam 1972). According to
Stufflebeam and Shinkfield (1985), it is proposed to assist in managing and improving
programmes. The model consists of four main parts or stages which are best carried out as any
programme evolves and progresses. The four parts are conext evaluation, input evaliation,

process evaluation and product evaluation.

Confext evaluan’on refers to the evaluation of the planning decisions that precede
implementation, Specifically it defines the instructional context in terms of the nature and
needs of the target population, the problems underlying the ﬁeeds and determines the
responsiveness of the objective to the assessed needs. Context evaluation is also expected 10
provide a basis for judging outcomes. The 1969 curriculum conference could be classified asa
form of context evaluation. Feedback from context evaluation allows for adjustment of
programme goals. According to Armstrong (1989). context evaluation provides a reality check
that allows instructional designers to ascertain the adequacy of their assumptions about learners

and other features of the context in which the completed programme will operate.

Input Evaluation includes an examination of the means proposed to meet the basic goals of a
programme. inpUt evaluation attempts to assess system capabilities and procedural designs for
implementing the strategies. Here, the adequacy of instructional design in meeting the goals of
the programme is called to question. The implementation of the programme can be judged based
on the outcome of the input evaluation.

Process Evaluation monitors instruction to ensure that the programme is being delivered as
designed. In short it is more or less an evaluation of the implémentation of the programme.

Process evaluation is expected to generate constant feedback to the implementers of the
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programme. It also sheds light on the adequacy of the preparation of the programme
implementers and could serve as a basis for suggesting needed modifications for training of
future programme implementers. Process evaluation also provides an insight to how well the

programme design has been adhered to in implementation.

Under Product Evaluation, outcomes are related to objectives. context, input and process
information. Here, a clear record of effects both positive and negative can be presented. Product
evaluation occuss at the conclusion of a programme and can determine whether the goals of a
programme are achieved. Results of product evaluation can be uilised for modification of future
programmes and not the particular programme being evaluated. The priority of the CIPP model
as proposed by Stufflebeam is for on-going programme improvement, although it had been used

otherwise for many evaluation programmes.

2.6.4 The Discrepancy Model for evaluating curriculum

This model is referred to as Discrepancy evaluation model (Provus. 1971) because it requires a
comparison between reality and 50mé standard or standards. The model describes evaluation as
the comparison of what is, - a performance- 1o an expectation of what should be- a standard
often the laid down objective or goal. The comparison often shows differences between the

standard and reality: this difference is called discrepancy’, (Provus, 1971; p.46).

Five evaluation stages are involved in the discrepancy evaluation process. These are the (1)
design, (2) installation, (3) process, (4) product and (5) cost. The model is useful for both
formative and summative evaluation. In practice, the mode! presupposes that there are

standards against which the reality of each of the stages ¢ould be weighed. and these standards
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are either specified from the on- set or at the evaluation stage. The model has been used in
many evaluation studies for which an evaluation had been built in from inception.

Since this study was a summative study. the Provus S.l:agcs were regarded as ohjects of
evaluation rather than as stages of evaluation, Thus the design evaluation stage was vicwed as
an evaluation of the curriculum design. The concerns deaft with for each of the curriculum
objects are as follows.

i) Design Evaluation is focussed on goals. priorities. assumptions, comprehensiycness and

internal consistency of the design,

i) Installation evaluation assesses the inputs, logistics of implementation. » hether or not

operational activities are in agreement with the implementation plan

iii} Process evaluation is concerned with short term goals/objectives of various areas: the extent
to which interim objectives are being achieved: assessing the variables to be changed and

process used to bring about the change

iv) Product evaluation is focussed on overall goal and achievement; comparing the actual

attainments against the standards

v) Cost evaluation is focussed on the estimated cost of operating the curriculum as against the

observed cost

According to Provus (1972), the discrepancies are determined by examining three content
categories of input, process and output within each stage, and comparing performance

information with the defined standards at each stage. The Provus evaluation model was
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preferable to other models because it affords the intrinsic as well as extrinsic evaluation of the
curriculum and is useful for both curriculum improvement and assessment. The model had been

used to evaluate the Pittsburg schools in the United States
2.7.0 Evaluation of various curricula

There have been reports of evaluation of the various aspects of the curriculum. as well as
evaluation of the whole curriculum using various approaches. However. reports on evaluation

of the whole chemistry curriculum have been very few.
2.7.1  Study of Physics in Canadian Secondary Schools

The study reported on the Physics achievement of Canadian Upper Secondary School students
and assessed the relationship among the intentions. perceptions and translations (Finegold and
Raphael, 1988).‘ The study also attempted to generate a mode! for the analysis and evaluation of
national curricula. The study identified the three components of science curriculum as. intended
curriculum, translated curriculum and achieved curriculum. The analysis of the intended
curriculum was based on science curriculum documents and other statements of curricula intent.
These included the specified objectives, content, activities and resources which were expected
to be used by the teachers in the classtooms. The translated curriculum was the teachers’
" delivery in the classroom. Included here were the teachers’ beliefs and interpretation of the
curriculum. This was analysed based on teachers’ responses to questions aboul science
curriculum and teaching practices. The achieved curriculum which relates to the actual
transformations that occurred in the students was analysed on the basis of students™ scores on

science achievement test and questionnaires (Rosier & Couper, 1991).
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Students were given a test and questionnaire to complete. The results of teachers” assessment ol
the students’ opportunity to learn physics by the students were used as statements of curricular
translations. This was presumed Lo represent teacher perceptions of what goes on in the physics

class. Correlation of students’ achievement with teachers’ perceptions suggested that:

- Students whose teacher taught the necessary contents performed well on the achievement

test;

- The higher the conceptual level of the item, the poorer the students’ performances;

- Teachers' prediction of students’ success on items were accurale:

- Students whose teachers considered items to be important performed well on the items.

The study concluded that there was interrelationship among the three curriculum levels. Topics
that were more extensively mandated recorded higher students achievements. It was suggesied
that to a reasonable extent, the pattern of student achievement reflected patterns of the intended

and translated curricula.
2.7.2 Study of Inquiry-Based Curricula

Shymansky, Kyle and Alport (1990) undertook a quantitative synthesis of 105 expefirﬁenlal
studies involving 4500 American students, on the effect of new science curricula on students’
performances. Findings on the two chemistry curricula‘ surveved (the CHEM Study and the
CBA) showed that students in the new scheme curricula out-performed their traditional
programme counterparts over all. However, a re-assessment study carried out by Shymansky.
Hedges and Woodward (1990) using the same meta-analysis .perspective but with‘ refined

instrument revealed further important findings.
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Compared to the new biology and physics curricula, the chemistry curriculum was found
wanting in over-all effectiveness especially on achievement and process skills: No significant
positive effect was produced by the chemistry curricula. The weak showing of the new
chemistry curricula suggested that the approaches of the new programmes were not successful,
Suggested possible reasons for this were the lack of difference between methods of teaching the
traditional curricula and the new ones, or the lack of preparation of the teachers to implement

the new curricula.

The re-analysis also confirmed that the new curricula had greater positive impact on students
in ‘urban settings than on students in suburban or rural setting on overall performance.
achievement and analytic skills. It was also found that students in new programs taught by
teachers who had received in-service training on the use of the materials performed significantly

better than students in traditional programmes.

This finding is in agreement with findings of studies conducted by Popham (1979). and
William, Kato and Khan, (2004) which showed that all curriculum projects which had the most
significant effects on educational practice produced curriculum materials to implement the new
curriculum schemes, as students’ performances were significantly enhanced when special

teacher in-service programmes accompanied curriculum implementation.

The current practice in curriculum development efforts is the provision of relevant curricular

" materials tailored to the curriculum provision which when appropriately utilized was lound o be

very effective. (American Association for Advancement of Science (AAAS) 1999. 2000)

2.7.3 Evaluation of the British National Curriculum in Science
As a result of poor comparative achievement in British schools and because of the problem of

un-even development in various areas, the British Education Reform Act of 1988 was enacted to
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establish a British National Curriculum. The National Curriculum made provision for all British
pupils to be educated from ages five to sixteen years in three core subjects of English Language.
Mathematics, and Science with six other foundation subjects. Statutory orders based on advice

from the National Curriculum Council were laid down for each subject.

This National Curriculum had already been subjected to a series of reviews. In one of the
reviews carried out by the Office of Standard in Education and Development (OFSTED. 1994).
consultations on raising educational achievement were carried out.  The following constituted

the consultations:

(i) Over 1400 schools in England randomly selected were invited to write their views on the

curriculum;

(ii) Nine regional conferences. at which teachers and head-teachers from 330 of the schools
were given opportunity to discuss issues in small groups with Senior National Council and

School Examinations Assessment Council Officers and the reviewer;

(ili) Open invitation through the media to all interested parties to contribuie an input 1o the

review to which about 2300 schools and individuals responded;

(iv) Invitation to 160 other bodies and local education authorities for reviews of which 200

responses were obtained;

(v) Discussions with various organisations and individuals including the main teacher

associations who provided both written and oral evidence.

The review provided information that assisted in revising aspecis of the Nanonal Curriculum,
P B asp

Specific evaluation of the national proposals was also carried out on regular basis, to review the
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science and mathematics aspects of the National Curriculum prescriptions. The report of this
review was based on four consullation conferences, involving |20 school wachers randomly
selected to represent all types of schools; discussions with science subject’s officers, chiel
examiners and chief moderators of General Certificate examining groups and Leacher trainers.
Feasibility exercises on the proposed programmes of study as well as discussions with
associations and learned bodies in science and science related areas also informed the report.

The bulk of the 5,879 response forms and written submissions analysed came from the schools.

The review dealt with issues such as the scope of content prescribed. progression and
interrelatedness of programme areas, suggestions on courses for inclusion or omission. and
topics that needed greater depth and treatment. The reviews generated focussed suggestions
which were effected to an extent that another review undertaken two years later (OFSTED.,
1994), indicated an increase in the amount of science taught by age 16 across Biology.

Chemistry and Physics and commended the introduction of balanced science courses.

The inspection also showed that the majority of science lessons were broadly satisfactary. and
that a majority of the science teachers had a degree in one of the fields of science. The
deployment of teachers and exceptional support by non-teaching staff were also commended.
Quality was reflected in the books and other information resources used fur science and the bulk

of science lessons were found to take place in the laboratories.

However, the study also pointed out thzlit teachers’ understanding of the knowledge and concepts
that made up the science curriculum were inadequate and this was found to limit their
effectiveness in teaching science. Laboratory apparatus were found to be ofien beyond
serviceable life. Another issue of concern was the quality of recruitment into teacher training

programmes in science.
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The evaluation of senior secondary school in Nigeria, while considering a number of issues and
methods adopted in the discussed studies was concerned with both the design. use and resulting
effects of the chemistry curricutum as a summative exercise for use in improving on the
curriculum.  In the summative mode, the study looked at issues on the ground since the
introduction of the curriculum in light of the existing situation before introduction and in the
formative mode the study identified those arcas that required improvement, inclusion. and

omissions.

The study consulted documents and other studies concerned with the day-1o-day translation and
use of the curriculum. However, it did not involve extensive consultation of the mégnitude of
the Office of Standards in Education (O.F.S.TED) reviews but attempted to extend the
knowledge of the existing curriculum and to act as a springboard for curriculum evaluation

theory and practice in Nigeria.

2.7.4 Evaluation of curriculum from American and Asian countries

Garfield (1990) conducted a study on the affective curriculum practice in science. the
importance of affective learner objectives and the factors which impede the operations of the
objectives in 30 Southern Californian secondary schools. it was found that 112 practitioners,
teachers and administrators were in the agreement on the importance of attitudinal objectives in
the formal curriculum. l—Iowe\‘fer, it was also agreed that the evaluation strategies on affective
outcomes were seldom or never used. Prior experience and training were found to predispose
teachers to using affective curriculum elements in their teaching. It was suggested that affective
outcomes should be deliberately planned into the science curriculum and that strategies for

evaluating affective outcomes should be included.
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Clough (1994) undertook a formative evaluation of the Biology in Community (BioCOM)
curriculum in Jowan secondary schools in America. The BioCOM curriculum was developed to
overcome perceived crisis caused by archaic curricula that failed 10 meet secondary students’
rneeds and interests. The formative evaluation compared the desired and actual state of two units
in the areas of student attitudes to and views of science, technology and society. Qualitative and
quantitative techniques employed to obtain information include videotaping of lessons. student
and ‘teacher journals, questionnaires on student attitudes and preferences of the topics and

objectives.

Although the formative evaluation found that the BioCom was partially successful. a number of
suggestions were made for the improvement of the curriculum. These include, extensive and
well planned teacher in-service programmes, improvement or removal of redundant materials
found in the units, infuston of more science into the curriculum énd exploration of ways and

means of making teachers and students imbibe the spirit of the BioCom.

In reaction to the declining performances in secondary school biological sciences in Nigeria
Anukam (1996), conducted an evaluation 1o examine the content of the biology curriculum and
determine the mode of teaching in comparison to the American biology curricutum. The
elements of the comparison were biological literacy, instructional literacy and institutional
support. The study methodology included a survey of 100 teachers in 46 schools in Imo state of

Nigeria, observation of 10 biology lessons and analysis of the biology syllabus.

The study revealed that the classroom instructions were heavily teacher dominated with limited
emphasis on the processes of scientific enquiry and infrequent laboratory work. Other
impediments to successful biology education included, overcrowded classroomis. poor funding

for supplies and materials and high raie of teacher turn-over due o lack ol incentives.
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According to UNESCO (2002A) report on efforts in curriculum evaluation from different
countries, shows the adoption of different approaches. in the Philippines, evaluation of the

restructured curriculum was carried out in the public schools with the aims ol
i) determining the adequacy of the implementation support,
ii) finding out the operation of the curriculum in the schools in terms of input and process; and

iii) assessing the change in learner behaviours attributable to the curriculum as well as teacher

behaviour.

Summative evaluation, to determin¢ what had been achieved over time was also conducted 10
summarise programme progress and report findings 1o stake holders. In Maliysia, o study waos
conducted on the implementation of the integrated Curriculum for Sccondary Schools. The
findings from the summative evaluvation which indicated the effectiveness of the curricular
programme was utilised in making decisions on aspects of the curriculum for continuation,

termination, modification or expansion.

In Mongolia, curricular reforms that started in 1990s were subjected to evaluation in 200). The
evaluation findings indicated the need for change from the subject-based approach to the

competence based one. The implementation of these findings is in progress.

A common trend in all these evaluations is that there are bodies specifically responsible for
monitoring and evaluation of the various curricula and the findings of the studies on the

curricula were fed back into the systems (Sanders, 1994).
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Rehman (2004) conducted a study on the science curriculum (chemistry) in Pakistan which
although is a developing country like Nigeria has advanced to the level of space exploration and

nuclear armament.

The study was conducted to know the state of the chemistry curriculum in Pakistan. Specifically
the study i) analysed the policy objectives of secondary school chemistry curriculum i
Pakistan, ii)analysed the curriculum process with reference to objective. content. methodology
and evaluation, iii} reviewed the chemistry curriculum content to identify strengths and
weaknesses, and iv) explored the opinion of curriculum experts on the worth of the science

curriculum at the secondary level in Pakistan.

Data was collected by the use of questionnaires to more than 1360 teachers and policy makers.

anatysis of policy documents, textbooks and examination papers.

The study revealed that teachers were never involved in the curriculum development process.
and that the objectives and content of the chemistry curriculum were not in consonance with the
needs and aspirations of the modern era. The evaluation system was found to promote rote
learning rather than comprehension, analysis and evaluation. Major recommendations include
the selection of chemistry content based on development of scientific skills, attitudes and
interests and daily experiences of learners. Teacher training are to be considered in global

context and the examination to be based on the objectives of the curriculum.

Although this study was very comprehensive in nature, students who are also the consumers of
the curriculum were not involved. Furthermore. the study onlv sampled teachers™ opinion on the
various aspects of the curriculum, A comparative and in-depth analysis of the curriculum was

not carried out as in this study of the chemistry curriculum in Nigeria,



2.7.5 Evaluation of the Nuffield Chemistry in Britain
One of the various curriculum development efforts with similar development history to the

S.§.S Curriculum was the Nuffield Chemistry in Britain. The Nuffield Ordinary Level
Chemistry course underwent scrutiny to assess the need for a revision and to work out
guidelines for review, afier four years of publication (Ingle, 1984). Teachers’ perceptions on all
aspects of the Nuffield Chemistry Publications were assessed through the use of a questionnaire.
The 20 schools that responded were visited for on- the- spot inspection. Another aspect of the
evaluation was that of the course content and examination questions. The evaluation report was
instrumental in the conduct of a review of the Nuffield chemistry as well as the attendant

publications and support materials.

Other studies which illuminated the evaluation included that of Ingle and Shayer (1971) which
explored the conceptual demands of the Nuffield Chemistry in relation to students’ level of
development. Students’ performances in the examinations and the evaluation of the objectives
of the scheme in relation to the opportunities afforded by the textbooks were also conducted to

determine whether the examination was testing for the objectives.

The review also looked at the reception of the materials by the teachers and implementation in
general. The findings of the review were used for the revision of the Nuffield Chemistry course
and publications. The periodic reviews of the Nuffield Chemistry and other science schemes
had eﬁsured the continued use of the Nuffield scheme in many schools in Britain and elsewhere.
A common feature of the Nuffield Chemistry, the CHEM Study and the CBA is that they exist

as alternatives competing with other curricula, and are not nationally prescribed.
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2.7.6  Studies on the implementation of the chemistry curriculum in Nigeria

Abdul-Quadri (1991) conducted a study on the problem of implementation ol the Senior
Secondary Chemistry Curriculum in 10 selected Lagos State Schools. The study involved a
survey of teachers’ problems in the use of the curriculum. The problems identified included
insufficient numSer of chemistry teachers, inadequate periods for chemistry, lack of chemicals,
lack of spacious laboratories to accommodate all the students at a time, lack of dedicated and
commitied teachers as well as poor condition of service and lack of incentives for the teachers.

It was suggested that more attention be paid to the proper implementation of the curriculum.

Ajayi (1991) also conducted a study on the implementation of the chemistry curriculum in
Lagos State. The study surveyed twenty teachers’ views on available resources for teaching
chcrﬁistry and other problems affecting the implementation of the curriculum. The factors
which were found to affect the implementation included inadequate human and materials
resources and the type of in-service training and refresher courses for the chemistry teachers as

well as lack of appropriate textbooks.

Akinleye (1987) and Akpan (1995), in separate studies on practical activities in Senior
Secondary school Chemistry observed that students were not being exposed to practical
activities as stipulated in the curriculum. This in turn has contributed to students” poor
performances. Akpan (1999) also found out that the bulk of practical work done in school was
conducted between February and April in preparation for the SSC examinations due to lack of

materials.

In an investigation carried out by Alebiosu (1998), on fifty chemistry teachers in twelve schools

in Oshogbo, requesting the teachers’ views on the need to review the senior secondary school
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curriculum in chemistry, the teachers noted that. all the topics except two were relevant. The
two topics considered irrelevant were biology- related. 1t was also suggested that the Llopic

‘nuclear chemistry” be reviewed as it was found to be too abstract.

A curriculum review conference was organised in 1991 by the implementation committee. on
the National Policy on Education to formulate the guidelines in form of recommendations for
the purpose of informing the review of curriculum content in the different subjects at the
second stage of the review exercise (Sofolahan, 1992a) . The review conference was
necessitated by the complaints from various stakeholders and the need to comply with normal
practice in curriculum development. The conference was attended by a wide group of interested
parties including Ministry of Education, Universities. Polytechnics. Colleges. Teachers™ Union
and Subject associations, educators. parastatals of Federal Ministry of Education. professional
bodies. Non-Governmental Organization. and other public and private individuals interested in

education.

The review conference took a global look at the curricular offerings at the primary, junior and
senior secondary school levels (Sofolahan, 1992b). Deliberations were held on the 33 papers
presented from five subject group meetings. The Science, Technical and Vocational Education
group deliberated on was one The Implementation Commitiee for the National Policy on
education undertook a comprehensive monitoring to evaluate the implementation at the

Secondary School sector through on the spot observation.

The identified problems associated with the implementation at the secondary school included
inadequate provision of consumable items and funds to purchase items for practical work such

as chemicals, glass wares etc. Other problems identified included inadequate number of
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qualified teachers for science among other subjects, insufficient time allocation tor various
subjects and poor library facilities in almost all the schools studied. The need for scientific and
valid on-the-spot information on areas of strength and areas of weakness of each of the current

curricula was recommended.

Although the monitoring undertaken by the Implementation Committee covered the gencral
curricular offerings in the schools, specific subjects were not scrutinized in detail. For instance,
other than availability of teachers, and laboratory facilities and materials. no specific attention
was paid to chemistry. All the sciences were viewed as a whole. 1t was afso observed from the
report that the various field workers who visited the schools did' not use uniform assessment
criteria. Thus some reports showed greater details than others, this must have led to the
Implementation Committee’s perception of the need for scientific and valid on- the-spot

information. on the strengths and weaknesses of each of the current curricula.

Robinson (1991) also confirmed that the curricula at senior the secondary school level were
found to be too voluminous, too wide in scope such that teachers could never cover the
curriculum before the examinations. She also noted that the capital intensive nature of the
curriculum , the very meagre funds provided for the purchase of equipment. materials and
chemicals fdr laboratory practices, and the lack of textbooks and instructional materials were

part of the problems of teaching science at the senior secondary school Jevel.

Oloyede (1991) noted that students’ performances in practical chemistry were very poor. This
was attributed to the fact that many schools usuatly left the practical work undone until a few

weeks to the examinations as a result of teachers’ inadequacies. The teacher training method



was also criticised as being faulty making teachers get shaliow or ill prepared and fragmented

view of science.

The chemistry curficulum as well as other science curricula at various levels had been the
subject of various deliberations similar to the curriculum implementation committee reviews.,
Two of such deliberations were those of the 10th Annual Confercnce of the Curriculum
Organisation of Nigeria (CON) and the World Council for Curriculum and Instruction
(W.C.C.I) Region 2 (Sub Saharan African) Seminar. Both events held in 1997, involved a wide
range of educators and practitioners concerned with the educational enterprise. Observations
emerging from the two fora included among others , the need for greater attention Lo be paid to
implementation, the identification of the recurrent problems of poor funding. heavy work load
and inadequate preparation of teachers, the stagnancy of the teaching curricula since
introduction, the out-datedness of the curricula in terms of reflection of current developments.
and the need to strike a balance between theoretical learning and acquisition of practical skills
(Taylor,1997, Adeniyi, 1997). Ivowi (1997), presented a proposal for redesigning of the science

curricula at all levels to address the various concerns identified.

2.7.7 Formative Evaluation of the National School Curriculum
A formative evaluation of the National School curriculum was undertaken by the N.E.R.D.C to
scrutinise the school curricula empiricaily for the purpose of obtaining credible information
from the field implementers on the strengths and weakness of the materials and to identify
needed improvements. According to Onuogha (1997), the study sought to answer eleven basic
questions among which were:

Were th.e national subject curricula in use in the schools?

Was the curriculum content appropriate to the necds and levels of intended learners?
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Was content coverage adequate in scope and sequence?

Were the recommended activities and methods appropriate, comprehensive and useful to the
teacher?

Were the recommended teaching aids appropriate, adequate. improvisable and helpful?
Were the evaluation procedures realistic and adequate?

Were the recommended text books in tune with curriculum?

What major difficulties were encountered in the use of curriculum?

What major improvements were necessary on each component of the curriculum?

Chemistry was one of the subjects covered by the study at the senior secondary level. The study
covered six states from the six geo-political zones of the country. The stratified random
sampling technique was used to select a sample of 905 teachers from 48 schools with
consideration for gender and location. The number of Chemistry teachers in the sample was not
indicated in the report of the study. The teachers were requested to rate the six major features or
components of a typical national curriculum namely, Topics, Objectives, Activities. Methods,
Materials and Teaching Aids as well as Evaluation on a five point scale using 29 statements of
attribute of a good curriculum. Validation of the only instrument used for the study. a

questionnaire, was done through expert judgement and pilot testing.

The teachers’ reaction to all the 'statements on five out of the six main components of the
chemistry curriculum was positive. The components of materials and teaching aids were found
to be deficient, however. Teaching aids were reported to be inadequate in scope and variety.
they were also found not readily available and affordable. A large number of the teaching aids

were also found not improvisable and non-substitutable. The curriculum content was considered



to be too vast and detailed for the three years in addition to being too top- loaded with too many
theoret.ical concepts and too little practical work.

Although the evaluation was termed “formative’, it was conducted more than ten years atier the
curriculum had been introduced into the school system. Thus the findings of the evaluation were
not necessarily influential on the curriculum. Another observed shortcoming of this evaluation
was that none of the curricula in the subject area was subjected to intrinsic analysis to ascertain
the intrinsic worth. Rather, teachers’ perceptions of the atiributes of the curriculum wer‘c the
overriding basis for arriving at the decision to review aspect.s of the curriculum. Observation of
classroom transactions and interactions were not part of this evaluation, neither were students
who were also users of the curriculum involved in the evaluation. Other missing aspects of the
evaluation were information on the guality of teachers and the materials available 10 them. All
these shortcomings were adequately taken care of in this study. The formative evaluation though
comprehensive did not include an observation ofrwhat actually went on in the class room.
neither was any reference made to the other end user of the curriculum -- the students. These

were the two major areas of difference between the formative evaluation and the present study.

However, the study highlighted various issues which were useful in directing the affairs of a
National Feed back Conference on the School Curriculum organised by the N.E.R.D.C in 1997,
(Adeniyi, 1997). The Feed bac.:k Conference utilised the emerging issues from the various
conferences, seminars, and evaluation especially the proposai by Ivowi (1997). to advocate for a
redesign of the school curriculum to cater for core and optional alternatives within each subject
area. The thematic approach was advocated for senior secondary school level subjects. The
chemistry sub-group came up with seven themes, four of which were completely core, two

partially core and partially optional and one completely optional.
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2.8.0 Synopsis of the literature review
The review of literature for this study helped in shaping the focus of the evaluation The

identification of the curriculum and concerns applicable 10 the curriculum assisted in focussing
on the curriculum as a proposal designed for utilization by the teachers and the students with

inputs and under certain conditions.

The review confirms the status of the chemistry curriculum for senior secondary schools. as
meeting the criteria of a curriculum being a set of intentions to be tested out in practice, The
process of developing the SSS curriculum was also weighed against the laid down curriculum

~development models and found 1o be wanting in the final stage of evaluation or critical scrutiny.

The review also looked at various curriculum evaluation models and focused on the
comprehensive Discrepancy evaluation model proposed by Provus (1971) for use in observing

the SSSCE curriculum.

From the literature on the studies conducted on science curricula in other countries, it was found
that the present SSS chemistry curriculum was overdue for systematic review and summative
evaluation as only formative evaluation of the curriculum had been attempied and these were
found not to be specific to chemistry. Furthermore as proposed by Youtie. Bozeman and
Shapira (1999), a programme is assessed as evaluable if it had been in operation for sgvcral
years without a formal evaluation. The SS chemistry curriculum in the present state was found
to fit this evaluability criterion as it had been in operation for several years. and there was no

framework for understanding the various components of the functioning of the programme.
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Since it is neither possible to determine how wel! objectives are being met, and the reasons for
observed successes or failures, nor establish the reasons for the continuation of the use of the
chemistry curriculum as is being operated at the moment without conducting a summative
evaluation, this study has been undertaken as a completion of the cycle of the normal curriculum
development process with a view to informing developers of the feasibility and effectiveness of
their ideas and identifying strength and weaknesses of the system. The SSSCE chemistry
curriculum had not undergone an evaluation since inception 1o either confirm its suitability.
feasibility nor usefulness and comparability on a global level. 'he problem ol students- below -
expectation performances, in the SS chemistry examination made it imperative tor an evaluation

of this type to be conducted.

The evaluation of the Senior Secondary School chemistry curricuium was undertaken to provide
the much needed information and direction to all stakeholders and to contribute to the

development of science education in Nigeria.

In summary the literature revealed that there was a gap in the curriculum development process
as there has been no constructive summative evaluation of the chemistry curriculum. As was to
be expected, curriculum reviews based on findings from evajuation would have ensured that the
chemistry curriculum remained effective, up-to-date and comparable to others on the global
scale. As the curriculum document remained the only reference point for the teachers and
neither revisions nor reviews had been undertaken on it since inception this evaluation study

became imperative.
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CHAPTER THREE

RESEARCH METHODOLOGY

This chapter discusses the methodological procedures for the study. Evaluating a curriculum is
a multifaceted activity as seen from the introductory chapier; hence it entails a variety of
methodological concerns and focus. The chapter opens with a presentation of how the
evaluation was conducted, methods and techniques employed for obtaining data, and the
statistical analysis method used. The chapter concludes with a brief exposition on the constraints

encountered in the process of the study.

3.1.0 Research Design
The descriptive research design was utilized to examine the input, process and output variables

of the Provus evaluation stages. The model’s comprehensiveness and applicability informed the
choice. Students and teachers who were the users of the curriculum were deemed to be in the
best position to give information about the curriculum. In order to illuminate the design of the
curriculum, the objectives of the curriculum were subjected to analysis using Klopfer's (1971)

table of specifications for science objectives.

The instaltation and process of the curriculum were assessed through the ¢lassroom observation
and analysis of observational records, survey reports on students” practical work and mode of
conduct of chemistry practical work and classroom observation as well as the reports of the
Implementation Committee on the National Policy on Education (FME 1991) and the Report of
school visits conducted by the NERDC in 1996 (NERDC, 1998). The product evaluation was

done by analysis of SSCE results for sixteen years (1988-2004) and student™s responses on skills
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acquired from using the curriculum. Cost evaluation was done using the checklist of minimum

equipment for chemistry

3.2.0 Population and sample
The population for the study consisted of all siudents offering chemistry and all chemisiry

teachers in Nigerian senior secondary schools.

3.2.1 Sample and Sampling technique

Student Sample-
The minimum sample size for the study was obtained using the formula for a study on

population with variable performance level, proposed by Theodre (1972 )
N= Z’pg
E2
Where N = minimum sample size
Z = the standardized normal deviate corresponding to 95% confidence interval which is
1.96 : '
p = average failure rate in SSSCE chemistry from 1988 to 2003=47.85%
q =average pass rate in SSSCE chemistry from 1988 to 2003 (q=1-p)= 52.1 3%
E = Margin of sampling error acceptable which is 1 - 95% = 0.05

Substituting the values;
Minimum sample size =  (1.96)* (0.4785)(0.5215)
0.0
= 383 students

The sample size was increased to 480 students to accommeodate any failure in return of the

questionnaires.

A multistage sampling procedure was followed in selecting the students’ sample. First. the
nation was zoned into f\No zones. These were, North (East and West), South (East and West).
Four states were then chosen from each zone by random selection. Selection of schools was
based on the list of science schools obtained from the Ministries of Education in the

participating states. The schools were those that had been operating  the senior secondary
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" school curriculum since introduction into trhe schools. The schools were also those that were
considered above average by the State Ministries of Education in terms of resources for teaching
science.

Ten students were randomly selected from each of SS1, $S2, and SS3, making a totai of 30
students per school. Selection of students was done using the list of chemistry students in each
class and the table of random numbers. Table 3.1 gives details about the student sampled for the
study.

Table 3.1. Students’® Distribution by zone, state and schools.

Zone , States Number of Schools No of students
North-East Bauchi, Borno | 2 schools from each 60 Students from
North-Wes1) state each state:

orth-Wes )
Kaduna, Kebbi | 1151 =g Total= 240
South-East Cross River, 2 schools from each| g ¢idents from
Enugu state each state;
Total =8
South-West) Ovo, Ogun, Total= 240
Total 8 States 16 Schools 480 Students

Teacher Sample

A combination of incidental and convenience sampling methods were used to obtain the teacher
sample. This consists of 56 chemistry teachers comprising of 16 teachers from the panicipating
schooié, 22 teachers who came from the different states of the federation for the Science
Teachers Association (STAN) National Conference and 18 teachers who participated in the
marking of the West African Senior Secondary school Examina‘Lion‘. Thus, the teacher sample

was drawn from the schools, the conference of STAN and the SSCE marking conference.
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3.3.0 Instruments

An array of measures were utilised to obtain information for the study. These consisted of two
questionnaires, curriculum checklist, text checklist and examination resuit analysis.

3.3.1 Questionnaires _

Two different questionnaires were designed for the study by the researcher. These were the
Evaluation of Chemistry in Senior Secondary Schools in Nigeria Student Questionnaire
(E.C.S.SN.S.Q.) and the Evaluation of Senior Secondary Schools Chemistry Curriculum in
Nigeria Teacher Questionnaire (E.S.S.S.C.C.T.Q.). Both were designed for the study by the

researcher.

Teacher Questionnaire

The Evalﬁation of the Senior Secondary School Chemistry Curriculum Teacher Questionnaire
(ESSSCCTQ) contained forty items arranged in three sections (Table 3.2). T;he first section
required demographic information on the teacher. Teacher’s perception on every aspect of the
curriculum in terms of suitability of topic, content sequence and depth of treatment, available
time and problems encountered, constituted the second section. In the third section, teachers
rating of student difficulties in the curricutum were required. The full questionnaire is presented

in Appendix 1.
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Table 3.2 Analysis of the Teacher Questionnaire

Section Identification/Heading . No. of ftems

: Experience, qualifications, professional
A :Teacher’s Profile affiliation, additional training 10

. Teacher preparation for use of curriculum
B: Chemistry Curriculum | Curriculum in use. rating of curricutum.
availability of materials, teacher’s
perception of students’ difficulties on

topics | 20
Textbooks for teaching, aids used for
C : Chemistry teaching: teaching, mode of assessment, reasons for
students’ poor performances .problems
encountered in teaching - i0
Total _ Total number of items 40

3.3.2 Student Questionnaire
The Evaluation of the Senior Secondary School Chemistry Curriculum Student Questionnaire

(ESSSCCSQ) also had 40 items arranged in five sections A - E. (Appendix 1l). Section A dealt
with student identification and section B with questions on curriculum ma-teria!s. Sections C
and D requested information on chemistry lessons, practical work, and chemistry
curricuIL:m/syllabus respectively. The final section sought information on students’ views on
suggested problems of learning chemistry and their suggested solutions to such problems.™ A

description of the items in the students’ questionnaire is shown in Table 3:3.
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Table 3.3 Analysis of the Student Questionnaire

Section Identification/Heading No of Items
A. Student Identification

Name of school, Age and class;
Reasons for studying chemistry; 11
Attitude to chemistry

B. Curriculum Materials Curriculum in use

Chemistry textbook used 6

C. Chemistry Lessons and Chemistry time-tabling;
Practical work Student’s reaction to chemistry ' -
lessons. Students opinion on

practical work ; Mode of and extent

of practical activities ' |8
D. Chemistry Curriculum/ Difficulty of topics in curriculum;
Syllabus Coverage of curriculum content;
Revision guide for students 2
E. General Problems encountered in learning
chemistry 3
Total 40

3.3.3 Checklist for Analysis of Curriculum Objectives
A checklist compiled from Champagne and Klopfer (1974) adaptation of curriculum analysis

was utilised to plot a table of specification of the objectives of the chemisiry curriculum. The
student behaviours expected for each topic were checked against the various classifications of
objectives. The full listing of the behaviours and classification is presented in Appendix 111
Nine major behavioural classifications of objectives which are further subdivided into detailed
components constituted the checklist. These are ij knowledge and comprehension, ii} processes
of scientific enquiry I (observing and measuring), iii} processes of scientific enquiry Il (seeing
problems and seeking solution), iv) processes of scientific enquiry ill(intcrpreting data and
formulating generalisation), v) processes of scientific enquiry IV( building testing and revising
a theoretical model), vi) application of scientific knowledge an_d methods. vii) manual skills.

viii) attitudes and interests, and ix) orientation. The checklist behaviours are plotied in a grid
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against the various contents of the curriculum. The plotting of the checklist creates a map which
is indicative of the orientation of the curriculum.

3.3.4 Checklist for Analysis of Chemistry Text |

A checklist was designed for assessment of the chemistry text adapting the aspects of Jones
(1975) analysis of the Nuffield Chemistry Materials and Ashman’s t1985) report of chemistry in
England and Wales. A combination of the objectives of the curriculum and the skills expected to
be acquired by the students was utilised to arrive at some operational objectives which were

then used to assess the most used textbook. The Checklist is presented in table 3.4.



Table 3.4 Checklist for Classification of Objectives for the analysis of Chemistry text

Curriculum objective

Operational definition of objective

(i) facilitate a transition in the use of
scientific concepts and techniques acquired
in integrated science with chemistry;

A. Accurate or careful observation and recording
B. Devising an appropriate scheme ol apparitus
C. Classifying facis or ohservation

D. Handling numerical data

(i) provide the students with basic
knowledge in chemical concepts and
principles through efficient selection of
content and sequencing;

E. Plotting and using graphs
F. Drawing inferences from data without hypothesising
G. inventing hypotheses and judging between them

H. Competence in communicating ideas and observations in
coherent form.

[. Applying previous understanding 1o new situation e.g. in
problem solving.

J. Creativity in addition 1o that invoh ed in other operations

iii) show chemistry in its interrelationships
with other subjects

K. Show links with biology

L. Show links with physics
M. Show links with geology

N. Show links with mathematics other than as a tool

0. Show links with other school subjects

(iv) show chemistry and its link with
industry, everyday life, benefits and
hazards;

P. Industrial application of chemistry
Q. Chemistry or chemical products in every day life

R. Show social. political. or moral consequences of
chemistry

(v) provide a course which is complete
for students not proceeding to higher
education while at the same time a
reasonably adequate foundation for a post
secondary chemistry course,
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3.3.5 Science Teaching Observation Schedule (STOS)

Observation of classroom interaction was done with the use of the Science Teaching

Observation Schedule (STOS), Egpleston, Galton and Jon'es (1976). The schedule is designed 10

describe classroom interaction patterns of science lessons in terms of teacher talk and pupil talk.

Its use in studies of teaching behaviours has been very effective (Williams, and Buseri ]988).'

The STOS has three major categories of teacher talk and two of pupil talk. The activity

categories of the schedule are displayed below.

I. TEACHER TALK
la Teacher asks questions (or invites comments) which are answered by

al
a2
a3
ad
a5
ab
a7

recalling facts and principles-
applying facts and principles to problem solving
making hypothesis or speculation
designing of experimental procedure
direct observation
interpretation of observed or recorded data
making inferences from observations or data

Teacher makes statements:

bi
b2
b3
b4

of fact and principle

of problems

of hypothesis or speculation
of experimental procedure

1c Teacher directs pupils to sources of information for the purpose of:

cl
c2
c3

c4

acquiring or confirming facts or principles
identifying or solving problems

making inferences, formulating or testing hypotheses
seeking guidance on experimental procedure

2. TALK AND ACTIVITY INITIATED AND/OR MAINTAINED BY PUPILS
2d  Pupils seek information or consult for the purpose of!

dl
dz2
d3
d4

acquiring or confirming facts or principles
identifying or solving problems

making inferences, formulating or testing hypotheses

seeking guidance on experimental procedure

2e Pupils refer to teacher for the purpose of:

el
e2
e3
e4

acquiring or confirming facts or principles

seeking guidance when identifving or solving problems

seeking guidance when making inferences, formulating or testing hy pothesis
seeking guidance on experimental procedure
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The categories are recorded against eleven (hree-minute intervals units for cach lesson. The
object of the schedule is to categorize both teacher and student behaviour at each three-minute
interval and record the occurrence of a particular behaviour. The occurrence of each behaviour
or activity is recorded only once within each three-minute interval. Where behaviour occurs and
extends across the boundary between two adjacent time units, the category is recorded in both |
time units. The occurrence of a particular behaviour in any three-minute interval was recorded
by a check a'gainst that category wfthin that time unit. The re-occurrence of behaviour in any

three-minute interval was not recorded.

3.4.0 Validation of Instrument
3.4.1 Pilot study

A pilot study was conducted in two schools in Lagos State which was not part of the final

sample states. The pilot study was conducted to:
i) verify the validity and reliability of the instruments for the study
ii) identify aspects of instruments for modification and

i) determine the feasibility of the procedure for the main study

A total of 60 students from two secondary schools responded to the students’ questionnaire: 30
students chosen from each school, 10 students each from SS1, SS2 and SS3, and 12 Chemistry
teachers made up of eight teachers participating in the GCE_ S.S.C. examination marking
exercise and four chemistry teachers from the pilot sample séhools compléted the teacher’s

questionnaire.
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The respondents were requested to assess the various sections of the questionnaires and to make
comments on the clarity ang ease of understanding of the questions and whether the quesliéns
relate to their toncerns on the chemistry curriculum

The responses to the questionnaires were analysed using proportions and percentages. The
following is a summary of the findings from the survey.

All the questionnaires served on the students and teachers were duly completed. The responses
on the quesﬁonnaires were analysed and the comments made were used to reduce the length of
the items. Recasting and reorganization of the items were also done based on the comments and

suggestions made.

Three of the teachers surveyed were females while the chemistry teaching experience of the

teachers ranged between one and fifteen years. Three quarters of the teachers surveyed taught
other subjects in addition to chemistry. The other subjects taught included Mathematics,

Integrated Science and Physics.

A large proportion of the teachers surveyed had science degrees without professional teaching
qualifications. Only one third of the teachers indicated that they received some orientation on
how to teach the curriculum. Three quarters of the teachers indicated that the textbooks had a
major influence on their teaching. A large number of the teachers suggested the removal of the
topic Earth and Space from the curriculum. Teachers complained of large ¢lasses and students’
poor mathematical background as some of the problems encountered in teaching chemistry.

Over half of the teachers suggested their need for some orientation training on the curriculum.
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Analysis of student Questionnaire

Of the 60 students surveyed, 23 were females while 37 were males. The ages ranged between 12

and 18 years.

- Students relied _n@éinly on the textbooks and teachers’ notes.

- Students and teéchcrs agreed on the textbooks ;.xsed for chemistry..

- There was little or no participation of students in the chemistry classroom activities.

- Majority of the students even at the final class had not done any project work.

- Students knowledge of the benefits derivable from practical activitics appearcd 10 be
minimal due to non-performance of experiments and project work. '

- The textbooks and past examination questions had major influence on students’ study
patiern.

Other comments and responses to the questionnaires were utilized for further modifications.

3.4.2 Preliminary Analysis of the Chemistry Curriculum

The objectives of the chemistry curriculum were broken down 1o operational form and used in
analysis of the textual materials. The validation of the operationalized form of the objectives
was done by five science educators comprising two university and one college of Education
teacher trainers and two secondary school chemistry teachers. A list of 13 operational objectives
agreed on by the educators emerged from the five objectives in the curriculum. These
operational definitions were used to assess the opport‘unity given by a chapter in one of the

chemistry textbooks, for achieving the objectives.

Validation of the questionnaires and checklists were done during the pilot study. The
questionnaires were validated by.a group of chemistry teachers and  students. ‘the dratt

questionnaire was presented to ten science teachers 10 assess for comprehensiveness and clarity.
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The teachers were requested to make comments on the suitabilit'y of the two questicnnaires for
obtaining information on the curriculum .As a result of the pilot study and the suggestions from
students and teachers, further corrections were affected on the questionnaires. The checklists
were-validated by the method of inter-rater analysis. Six science educators, four from the
University and two from the College of Education were served with the checklists to comment
on the appropriateness of the content. Suggestions from the initial six were incorporated and the
corrected versions were further served on two other university lecturers and one College of
Education teacher. The level of agreement on the checklist by the three lecturers showed that

the instrument was adequate for obtaining the information required.

3.4.3 Instrument Reliability

50 items were origina[ly generated for each of the questionnaire by the researcher. These were
given to five independent science educators as judges to rate the consistency Their comments
together with the result of principal component analysis of the pilot study led to the reduction of
the questions to 40 items. Suggestions for corrections on the two questionnaires were effected in
producing the corrected version of the questionnaires which were then administered on 24
chemistry  students and four teachers from four non-participating schools. Combining the
responses of the three categories of respondents and using the form of Kuder-Richardson
formula 21 which is adequate for dichotomously scored items, a reliability cocfficient of 0.68

was obtained.

3.5.0 Procedure for Data Collection
3.5.1 Questionnaire Administration
Administration of the questionnaires was done by the researcher. The departmental heads in the
schools were approached and consent sought on administering the queslionnaires: I'hereatter.

sampling of the students from each class was done and all students were served with the
g1



questionnaires, which were taken home and completed by the students.  All the students’
questionnaires were completed and returned the day after administration.  The chemistry
teachers in each schoo! also completed the questionnaires. Administration of the ques[iémnaires
to the schools in each state was done within two days. All the student questionnaireé wc-re also

duly completed and returned.
3.5.2. Obscrvation of chemistry lessons

Observations of 10 single chemistry.lessons, six double periods (practical work) were carried
out in the schools. The researéher undertook the observation using the Science Tcaching
Observation Schedule. Consent was obtained and observation arrangement made prior to the
day of observation, to enable the teachers io make adequate preparations. [ssues to be observed
were not communicated to the teachers however and they were asked to teach in their usual
manner. The observer trie‘d to be as unobtr.sive as possible to prevent observer influence on the

lessons.

3.5.3. Procedure for Cost estimation
The available literature on cost are focussed more on cost-benefits and cost effectiveness
analysis. However, since there was no indication of cost of operating the curriculum. minimum
cost éstimation was done, to establish a baselin¢ on cost.
The input structure equation for cost estimation proposed by Wolf (1990) was used to compute
the total baseline cost. The equation is simple, straightforward and has found usage for cost
estimation for many programmes. The following system of categories was utilized to arrive at
the total cost estimate of operating the chemistry curriculum.

TC=PC+EC+MC+FC

Where TC = Total cost of program



PC = Personnel cost of programme
EC = Equipment cost of programme
MC = Cost of materials for programme
FC = Cost of facilities for programme
Computation for each calegory was done as lollows:
Personne! Cost, PC was computed as
PC=LP+CT
Where LP = Cost of laboratory personnel required for operating the curriculum and
CT = cost of chemistry teacher required for a minimum of 40 students, for the duration of

the course.

The personnel cost were computed from the Federal Government salary and emolument. The
salary for the Laboratory Personnel was taken as Civil Service Salary scale L.evel Five

of the service structure in year 2004 and the cost for three vears computed. The salary for the
teacher was taken as Civil Service Salary scale Level Nine, for a period of three years on the

assumption of one teacher to 40 students.

Computation for the cost of materials for the chemistry curriculum was dene by computing the
cost of equipment and material from the list of minimum for teaching secondary science
generated by the Federal Ministry of Education Science and Technology. 1995). A cost survey
was undertaken by the researcher for each it&n in the list on the estimated cost for 40 students
in 2004. Detailed estimate of the cost of minimum equipment and materials are in Appendix IV.
The cost of facilities (FC) was not included in the cost estimation; this is assumed to be a shared

cost with the school and other science subjects since schools do not operate the chemistry
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curriculum in isolation. The excluded facilities categorie are classroom space and other physical

facilities.

3.6.0 Procedure for Data Analysis

Non-parametric statistics was utilized in the analysis of data. Data obtained from the
questionnaires were analysed using percentages. Chi-square analysis was used for the purpase

of comparison of results on zonal basis at the P<0.05 level. Teachers® responses on topics

difficulty and problems of chemistry were compared with the students’ responses on some

items. This is to identify those aspects of the curriculum that were difficult to both groups.
Standard error calculations took account only of the estimation of errors arising from the
sampling of schools and students and not those arising from the sampling of the questionnaires

nor those arising from possible interactions among students.

The analysis of data was done using the Statistical Package for Social Sciences (SPSS). The
data obtained from the student questionnaire was analysed on class basis. Frequencies and
percentages were used to present data in most cases but the use of the Chi- Square was also

undertaken in some cases.

Analysis of the Science Teaching Observation Schedule (STOS) was carried out by compiling
all the data obtained from the 10 lessons observed and adding up the tally for each of the teacher

and student initiated activity and obtaining the percentage over the total tally.

The reports of the school visits by the NERDC and the Implementation Committee were
analysed by identifying facilities available in the schools such as laboratories. libraries and

teachers. Information on the adequacy or non-adequacy of each resource was then summarised.
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The analysis of the objectives in the curriculum was done using the table of specification of
objectives. The student behaviours which were expected from each of the stated objectives were
identified and the objectives classified accordingly. The total for each group of behaviours was
then compiled. The practical examination questions were also analysed by identifying the

process skills being tested. A tally for each skiil being tested was made and summed up.

Analysis of the most commonly used textbook was carried out to find out whether the book
provided opportunity for achieving the operational objectives of the curricutum. Each of the 28
sub-topics was cross-checked in the book and the existence of opportunity for achieving the
objective was marked. A tally of opportunity for each objective was then summed up tor all the
sub-topics.

Analysis of the curriculum was done using a.checklisl for assessment of curriculum designed
by Klopfer (1971). Analysis of examination results over eleven years between 1988- 2004 and
the enrolment trend in chemistry compared to the total entry for the examinations were also
done. Observation of 10 single chemistry and six practical lessons were carried out using the

Science Teaching Observation Schedule of Eggleston, Galton and Jones (1976).

3.7.0-Constraints

The timihg ofdata collection from the schools was made to coincide with the period when work
for the .year for each class was 10 have. been nearly concluded. This perio'd was close 1o the final
cxaminétibns for the S.S 3 students, and slight problem was encountered in getting this set of
students to complete the questionnaire. Besides the problem of long distances to the schools,
very few constraints were encountered in the study. Both the teachers and students co-operated

in completing the questionnaire.
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CHAPTER FOUR
ANALYSIS AND INTERPRETATION OF DATA

The findings of this study are as presented in this chapter. Tables, figures and charts have been
used in the presentatior; as deemed appropriate. Illumination of salient aspects of the tables and
figures has been done with brief description of the highlights. The findings have been arranged
according to the Provus (1971), Evaluation stages of Design. Installation. Process. Product and
Cost. Although the cost evaluation is supposed to be presented with each stage of evaluation. it
is ;.)resentcd in a separate section because the cost of operating the curriculum was not included

in the original curriculum guideline.

4.1.0. Design evaluation

How comprehensive and adequate is the design of the SS chemistry curriculum in terms of
the objectives and content?

The curriculum design evaluation involved a consideration of the objectives. content, and
specified mode of assessment, using the checklists and students’ and teachers’ views as
recorded in the questionnaires. A brief assessment of the curriculum document completes the

design evaluation analysis.

4.1.1 Structure of the chemistry curriculum objectives and contents

An analysis of the curriculum contént by unit, topic and class is displayed on Table 4.1. As
much as 42.2% of the objectives were concentrated in the second year of the course while the
first year recorded the greatest number of content (41.9%). However, only two units.
"Particulate nature of matter” and "Carbon and its compounds “appeared in each the three years.
All the other topics appeared only once. This does not seem 10 conform to the curriculum
document’s claim of spirality of the contents. However non-spiral nature of the contents may

not be a serious problem, when viewed in the light of the United States of America’s curricula
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which were found to be repetitive, in a bid to maintain the spiral approach. (Schmidt, McKnight

& Raizen,1997).
Table 4.1. Distribution of content and objectives by class
Unit Title Topics Number of content and objectives
§S1 58.2 §8.3
Scparation Technique 1.S1andard separation technique 5(4) * *
2. Particulate nature of matier 64y . * *
Particulate 3 Symbeols, formulae and equations. 6(5) * *
nature of matter 4. Periodic Table * 1 *
Wavce /Particuiate nature of 5.0rbitats and clectronic structure of * ] 245
matter the atom
6.MNuclear chemistry 0 0 1)
7.Chemical bonding 0 0 an
Chemical combination 8.Chemical combination 2(5) 0 0
Gaseous state and laws 9.Gaseous state and gas laws 5(12) 0 0
Acids, bases and salts 10.Acids, bases and salts AN 0 0
Carbon and compounds 1t.Carbon and iis compounds 3(3 22 6(14)
Industrial Chemistry 12.Petrolecum 3 (6} 0 0
13 . Applied chemistry 2(3) 0 0
Quantitative aspects of 14.Mass/volume relationship 0 1{4) 0
chemical reaction 15.Elecrolysis 0 9{12) 0
16.Acid-base reactions 0 3N 0
Rates, Energy and 17.Rates of chemical reactions {1 37 4
Equilibrium }8.Energy effects and chemical U 16} t
equilibrium
Non-metals and their 19.Hydrogen 0 i(4) 0
compounds 20.0xygen 0 2(6) ]
21.Halogens 0 1(3) 0
22 Nitrogen 0 1(3) 0
23.Sulphur 0 2(6) 0
Metals and their compounds 24 .Metals and their compounds 0 0 901
Space and Earth chemistry 25 Space and Earth chemistry 0 ¢ 3(6)
Total 93 (194) 39 (60} 28 (82) 26 (52)

(Figures in parenthesis represent the number of objectives.)
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4,1.2 Assessment of the curriculum content.
The content of the Chemistry Curriculum for Senior Secondary School (CCSSS) was compared
with that of the Chemical Education Material. (CHEM) Study and the Nuffield Ordinary Level
Chemistry to assess the global comparability of the curriculum content. Table 4.2 shows the

similarities and differences observed.

Table 4.2 Comparison of the CHEM Study and Nuffield Chemistry Content with that

of the S.S.S chemistry curriculum

CHEM Study content and topics

Nuffield Chemistry content and topics

1. Chemical materials ¢

2. Classification of chemical elements v
3. Chemical change v

4, Chemical Laws v

5. Energy relationships and equilibrium in
chemical systems v

6. Electrochemistry v

7. Atomic and molecular structure v

8. introductory organic chemistry ¥
9. Chemistry of life processes  #

10. Nuclear chemistry v

11. Earth and space chemistry  #

12, Petroleum chemistry v
13. Industrial chemistry v
14, Historical development x

15. Nature and structure of science
16. Nature of scientific enquiry x
17. Biographies of scientists  #
18. Measurement x

Ideas that chemists use

i. Atoms in chemistry v

2. Investigation of salt and *salt gas® v

3. Looking at the elements in light of the Periodic Table v/
4. Finding out how atoms are arranged in clements ¥

5. Solids , liquids and gases ¥

6. Explaining the behaviour of electrolytes v/

7 Finding out the relative numbers of particles involved in
reactions v

8. How fast? Rates and catalysts v

9. How far? The idea of dynamic equilibrium v

10. Investigating substances called ‘acids’ v

Getting_the mastery over chemicals

11. Breaking down and building large molecules v
12. Chemistry and the world food problem x

13. Chemicals and enetgy v

14. Radiochemistry ¥

Note:; v indicates presence of topic in the CCSSS while X means topic is absent and # indicates

presence of a topic in a different form or in less detail

Of the 18 topics in the CHEM Study curriculum, 13 were

found in the CCSSS. Three

additional topics were found to exist on a partial basis. these were Earh and space, Biographies
of scientists and Chemistry of life processes. As can be observed the CCSSS is comparable to
other curricula in terms of content coverage except in a few areas such as Historical
development, Nature and structure of science Nature of sciem{ﬁc enquiry and Measurement,

which appeared to belong to science generally and which were already included in the junior
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secondary school curriculum. The curriculum content did not make provision for the
introduction of contemporary issues such as “Chemistry and the world food problem “(Nufficld

Chemistry) and Environmental chemistry.

4.1.3 Teachers’ views of the curriculum content
Teachers were requested to indicate those topics that they felt should be added or deleied from

the curriculum. Tables 4.3 and 4.4 show their responses.

Table 4.3.Teachers’ suggestions of topics for inclusion or removal from the

curriculum
Suggested topics for inclusion and Suggested topics for removal and percentage
percentage response response on each '
None (64.2) None (60.7)
Chemistry in Industry ( 17.9) Nuclear chemistry  (17.8)
Practical aspect of saponification ( 17.9 ) | Chemistry of Earth and Space ( 14.3)
Energy effects and Chemical equitibrium ( 7.1}

A large percentage (64.2%) of teachers felt that there was no need for the inclusion or removal
of any topic in the curriculum. Two topics were suggested for inclusion in greater detail by the
remaining teachers. These were “Chemistry in Industry” and the “Practical aspect of
saponfication”™. This view is in consonance with the content offering in the CHEM Study
project. Topics suggested for removal in order of magnitude of respondents were “Nuclear
Chemistry” (17.8%), “Chemistry of Earth and Space’(14.3%) and “Energy Effects and
chemical equilibrium"( 7.1%). Although the reasons for the suggestion of these topics were not
made known it might be because of difficulties encountered with the teaching and fearning of
the topics. For instance the topic “Energy Effects and chemical equilibrivm”™ was one topic

considered very difficult by both teachers and students (see table 4.72)
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4.1.4. Evaluation of the objectives

Both the overall objectives of the curriculum and the performance objectives were analysed to

determine their suitability and comparability with the global objectives of scicnce curricuium.

. Teachers’ Assessment of the curriculum objectives.

Teachers were requested to rate the curriculum in terms of the achievement of the objectives,
using a rating scale of 1 to 5 for lowest to highest level of achievement respectively. Table 4.4
shows the ratings. Relevance of the curriculum to student’s future pursuit of chemistry recorded
the highest rating. This supports the aim of preparing students for future vocation in chemistry.
Practicability of the activities and students” understanding of the topics in the curriculum were

rated very low.

Table 4.4 Teachers’ rating of the achievement of the chemistry curriculum objectives

Objectives Average Rating
{1=lowest; 5=highest)

1.Relevance of curriculum to students’ future pursuit of chemistry 4.32
2. Relevance of chemistry to Industry 4.25
3. Coverage of topics needed by SSS students 421
4. Blending of Scientific concepts acquired at JSS level with _
chemistry 4.00
5. Relevance of chemistry to everyday life 3.90
6. Meeting students’ needs for curiosity and achievement 3.82
7. Appropriateness to level of students 375
8. Relating chemistry to other school subjects 3.53
@ Practicability of Activities 3.39
10. Students’ understanding of topics ‘ 2.10
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Assessment of the performance objectives

An analysis of the curriculum content and objectives were carried_out using the Table of
Specifications for Science Education developed by Klopfer (1971).The 1able of specification
affords lh.e characterization of any science programme through the analysis of the performance
objectives to identify the student behaviours being promoted by each of the science content arca
of the curriculum. Student behaviours ranging from knowledge, comprehension or application 10
student’s skills in different processes of scienlihc enquiry are indicated. Also included in the
specification table are objectives in the attitude, manual skill, and orientation categories.

Table 4.5 is a table of specification for the chemistry curriculum for senior secondary school in
Nigeria. The entries in the table are based on the analysis of the curriculum objectives and
content as contained in the curriculum document. Each darkened cell on the table indicate the

existence of the behaviour under a particular content area.

The table 4.5 shows that for nearly every content area, knowledge and comprehension (Al-
A11) appeared among the desired objectives. As much as 44.1% of the objectives are of the
knowledge and comprehension type. There was a moderale  existence (19.9%) of entries under
abserving and measuring (B1 to B3) for most of the content areas reflecting the laboratory
activities of the curriculum. There was nearly no representation of entries in category C.O
(1.5%) and category D.O (8.8%) which relate to problem solving i chemstry LEavept tor
topilcs on the “Particulate nature of matter” and Quantitative aspects of chemical reaction . the
building and testing of theoretical models by the students (E.O) were also not stressed{2.2%).
The full listing of al the behaviours is presented in Appendix 111. A summary of the distribution
of the objectives is shown in Figure 4.1 which provides a clearer picture of the distribution of

the objectives.
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y Curriculum for senior secondary schools

Table 4.6 Specification of objeclives for Chemistr
Stutdent rehavior
Content AT Ay Ll c (BA)] 150 Y GO 1.0 (KN
Knuwlcllg_cmulCnm;ndmnsinn Processes of | Sceinga Interretin | Dnitdi- Applienti | Ma Attinle | Orientation
. 1 scientific enquiry | problem | g data and | ng. -an nf nuat and
Qhserving & & Fformulatin | testing | seientific Skills | interest
measuring sccking pgenerahi- | . knenw- §
way to zalion theoret | ledge
solve il -ical and
wmadet | methods
5
AlalalalalalAlAAA A plpriplujB|c4 njoiplDtE clele|r|G |G| N4 {1 {L
L2 a]afs|ol?7p89110 i {123 4}4]% ifzlalals [sef2 (3] |2 J|4 45
Standard
separation X X X X
techinigque
Particulate x| x X |x|X x| %] % x xfx
nature of matler
Chemical X x1x | % X
cambination
Gascous stale X X | X[ xp x| X HES R X x|x X
and Laws
Acids, bases, & X X x| x Xjx %
salls
Carbon and x|x|x x| x| x X EI RS X HERENENE: X x|x | x
compounds
ndustyial X x| %l xIx X X
Chemistey \
Onantilative
nepects af v lx | x ] %]« X x e baxlx el sl e | x [ x e v |x x
chernical
teactiun
Itntes Encrey x [ xfx|x|x X X x|« x| x
and
Ertilibeivm
Wave anid
particulale X X | x x| x X x| x X X
natte of
matter
Non-metals and | x | X % X x| x X Xfx x | x
-the their )
compounds
Mclialsand X ® X X X x| k] x| x x|x |x X
their
caunpounds
Sp ace adnd X | X x
[Zarth
Chemistry
Tatal G0 (44.1} 27 (i%.9) 2(1.5) |12 (88) 322} | 8(5.9) 12(8.8 | 1(2.9) 8(5.9)
ey to student hehavior .
Knowledpe and comprehension A4 Application af scientific knowledge aid methods F.0
Processes of sciewtific inquiry.Obseving and measuring 3.0 Manwal skills ~ G.0
Trocesses of scientific inquiry.Sceing a problem & seeking way t solve it C.0 Adtitudes and interesls 11.0

Interpresing data and formulating generalization 120 Oricntation 1.0

Building. testiag amd revising a theoretical medels 1.0




661 08

6'G 0l

WNNoIIND ASILIBYD SS 8y} J0 $aANa3lgo jo uonnquisi |y ainbid4




Table 4.5Specification of objectives



Figure 4.1Distribution of objectives of the sss chemistry
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4.1.5 Assessment of the Curriculum Document

The curriculum document was assessed to determine its explicitness and
comprehensibility. Although the document was simple and explicit, it was not
comprehensive and detailed enough in some aspects. For example. there was no
explanation on the guided discovery approaéh which the curriculum advocated. Thus
any‘ teacher who did not receive some training on the use of the curriculum méy not be
able to effectively use the curriculum.

b -

4.2.0. Curricutum Instaliation Evaluation
" (ii) Has the curriculum been adequately installed in the schools?

This section contains information relating to the installation of the curriculum in the
schools. Demographic data on teachers and students are presented. Also included is
information on availability of resources to execute the curricuium.plans. To summarize
the section is an installation checklist to assess the extent of instaliation of the

curriculum in the schoois.

4.2.1. Demographic Characteristics of Chemistry students in the Schools
Students’ ages and sex were requested for, to determine category of students in senior

secondary chemistry classes. Tables 4.6 and 4.7 show the distribution by age and sex

respectively.
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Tab‘le 4.6. ' Distribution of students by age and class

e SS | .§8S2 $§3 Total
‘Age * .- | n=160 n=160. n=160 n=480
130 7.5 3 ; 2.9
4. 1362 37 . 13.3
aEL v |28 250 10.0 213
16 .. 8.8 1 250 274 204
17 138 275 31.2 242
s _ s .2 18.8 10.4
i9 . . 6.3 2.1
20 25 1.3 6.3 33
Not-recorded | 1.3 5.0 - 2.1
Total - 100 100 100 100

The large majority (65.9%) of the responding students fell within the age bracket
offificen to seventeen years. This indicated that the policy stipulations in relation to
age arc being adhered to. It might be deduced that these students were at ages also

attributable to Piaget's the abstract thinking age.

Table 4.7 shows the distribution of students by sex and class. The ratio of boys to
girls in the survey was approximately 3 to 2. More boys participated in the study

than girls.

Table 4.7 Percentage Distribution of students by sex and class

Sex §§1 §§2 1883 Total
=160 =160 n=160 n=480
Female 350 46.2 37.5 39.6
Male 55.0 53.8 625 60 4
| Tol | 100 100 1o -} 100




4.2.2. Demographic Information on Chemistry Teachers in the study

Information on the teachers is expected to provide useful insight mto the
installation of the curriculum in the schools. The teachers™ qualifications,
experience and training were therefore considered. The responses are

presented in tables 4.8 to 4.12.

Table 4.8 Percentage Distribution of Teachers By Sex

Percent
Sex age (n=56)
Male 57.1 32
Female 42.9 24
Total 100.0 56

Over half (57%) of the teacher sample were males although the female in the
sample accounted for well over two-fifths of the sample. The implication of this

is that there might not be much play on the gender issue.

Table 4.9  Percentage Distribution of Teachers By Years of Experience

Years of experience Percentage No
1 =5 vears 464 26
6-10 years 35.7 20
11 -over 21 years 17.9 10

Total 100.0 56

Majority (81.1%) of the teachers sampled had between one and ten years

experience in teaching. This implies that more than half of the teachers began the
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teaching career in the life span of the projects. very few teachers had been

teaching for some years before the curriculum introduction

Table 4.10. Percentage Distribution of Chemistry Teachers by Training

Response Percentage Freq ucnéy
Trained chemistry teacher 71.4 40
Not trained as chemistry teacher 28.6 16
Total 100.0 56

Nearly three-quarters (71.4%) of the teachers surveyed indicated that they were
trained chemistry- teachers. Those who were not trained as teachers of chemistry
had the Higher National Diploma. The commonest arca of specialization was
Biochemistry which was recorded by half of the non-chemistry trained teachers:
others were Industrial chemistry and Analytical chemistry graduales recorded by

a quarter of the respondents respectively.

Training in the use of a curriculum has been recognized as a major determinant
of installation. Teachers were asked to indicate whether they received some
training in the use of the  curriculum. Their responses are displayed on tables
4.11 and 4.12.

Table 4.11 .Percentage teacher responses to receiving orientation training
on using the curriculum

Percentage
Response (n=56)
Yes 42.9
No 57.1
Total 100.0




Over ha!f of the (57.1%) teachers surveyed had received no orientation courses on how
to teach the curriculum. All those who had some orientation training responded that the
oricntation had helped in improving on their teaching as shown on Table 4.12.

Table 4.12 Percentage Response to hiow Orientation had helped in chemistry
teaching.

Percentage

Response (n=24)
The orientation helped me in making chemistry real
to students by teaching it practically 66.7
The orientation improved my knowledge of the ‘A’
level topics : 83
The orientation helped me in making my teaching
more interesting and easy 25.0

4.2.3. Curricula Materials and facilities for implementing curriculum

A major index of installation is the provision of adequate resources to implement a

programme, thus the study looked into availability of relevant resources.

Table 4.13 Teachers response on type of Curriculum used for Chemistry teaching

Curriculum in use Frequency Percentage
The National Curriculum 50 89.3
West African School Certificate Examination
syllabus 6 i0.7
Total 56 100.0

All the teachers used the new curriculum, but while the large proportion made use of the

teaching curriculum, about one-tenth indicated use of the examination syllabus.
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Table 4.14 Students Response to “Possession of Chemistry Curricatum”

SS 1 SS2 SS3 Total
Response n =160 n =160 n =160 n= 480
Yes 312 37.5 66.2 45.0
No 67.5 61.2 32.5 53.7
Not Recorded. 1.3 1.3 1.3 1.3

Less than half of the students at the lower classes indicated having chemistry syllabus or
curriculum. However, the situation seemed different at the final year class where about

two-thirds of the students indicated the possession of a syllabus.

Table 4.15  Reasons for not having Curriculum/SyHabus
Reasons SS1 S§ 2 SS3 Total
Was not given a copy 16.7 32.7 30.8 256
Don’t know how to get it 16.7 26.6 7.7 18.6
Too expensive 25.9 30.6 53.8 33.3
Not recorded 40.5 10.2 7.7 . 225

Nearly haif of those who had no curriculum had no idea of how to go about getting it.

About one-third responded that it was too expensive.

Table 4.16 Percentage of students with Chemistry Text Books
Response S8 1 3§ 2 883 Total
Yes 75.0 {60} 87.5 (70} 95.0 (76) 85.8 (206
No 25.0 (20) 7.5 (6) 17(3) 12.1(29)
Not recorded - 5.0(4) 1.3 (1) 215

85.8% of the students affirmed that they had chemistry textbooks, with the proportion
increasing in progression as the class. This finding is buttressed in part by. that of table

where half of the teachers indicated that the textbook guided their teaching most of the time.
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Table 4.17 Teachers Responses on adequacy of equipment for teaching

chemistry

Response Percentage
Very adequate : 28.6
Fairly adequate S0.0
Not adequate 214

Half of the respondents indicated that they had fairly adequate equipment for teaching

‘chemistry while about two-fifths (21.4%) considered their equipment as not adequate. A

listing of chemistry apparatus and facilities that teachers indicated as not available in the

schools are displayed in Table 4.18.

Table 4.18 List of Equipment/major Facilities not available in the- schools

Work gas connection/Burners

Fume chamber/oven/furnace

Weighing balance

Liebig condenser/Reflux condenser

Kip's Apparatus

Reagent bottles/Test tubes

Furniture

Desiccators

Running tap/Sink basin

Burettes

Melting point apparatus

Detachable models

Consumable chemicals

Fire extinguisher

Laboratory Attendants.
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Table 4.19 is a record of the analysis of school visits made by the NERDC and the
Implementation Comm-ittee on the 6-3-3-4 system .The summary of the record of available
and unavailable facilities in 60 schools spread all over the geopolitical zones are shown. The
findings show that although the laboratories were available in most of the schools visited.
three-quarters of the available laboratories were found to be inadequate. Few of the schools
had no library while over half of those available were not adequately furnished and lacked
current books. The situation is similar for teachers in the schools. Only few (35%) of the

schools had adequate teachers in terms of quantity and training

Table 4.19 Situation of facilities available in the schools.

Number and percentages of schools where facilities are
Facility ,
Not available Adequate [nadequate
" n=60 n=60 n=60
Chemistry Laboratory 11(18.33) 12(20.0) | 37(61.6)
Library 10 (16.7) 24 (40.0) 26 (43.3)
Teachers 10 (16.7) 21 (35.0) 29 (48.3)

4.3.0. Process Evaluation
To what extent do the implementation processes comply with that laid down for the

curriculum?

Having looked into the design and installation of the curriculum, the next aspect examined was
the process or implementation of the curriculum in the schools. This involved looking at the
actual situation in the schools, including examination of the class size , time tabling, teacher’s
workload, coverage of course content, method of teaching and assessment practical activitics
carried out by students and other issues of implementation. This section presents the results

obtained in evaluation of the curriculum process in the schools.
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4.3.1. Assessment of Chemistry Classrooms

Structuring of instruction and class size are part of implementation procedures for successful
execution of curriculum in the schools. Tables 4.20 and 4.21 show the findings on these

aspects.

Table 4.20.Teachers Response on Average Chemistry Class Size

Number of students in each class © Frequency |Percentage
Less than 40 students 2 36
Between 40 and 50 students 34 60.7
Between 50 and 60 students 14 25.0
Over 60 students 6 10.7
Total 56 100.0

The common average class size in the survey was between 40 1o 50 students as indicated by

about three-fifths of the respondents. This class size is large for a guided -discovery curriculum.

Table 4.21. Percentage Distribution of Chemistry Teachers By Classes taught

Class No. of Teachers Percentage
SS 1 only 4 7.1
SS 2 only 8 14.3
SS 3 only 4 7.1
SS tand SS2 4 7.1
SS1and SS3 8 14.3
S$S2and 883 8 14.3
SS1i,2and3 28 50.0
Total 56 100.0




Exactly half the number of teachers indicated that they teach all the senior secondary classes.

This is likely to be a positive state of affairs for continuity of the teaching of the course content.

Table 4.22  Number of Chemistry Periods taught ina Week

No. of periods Frequency Percentage
Three 5 8.9
Four 28 50.0

Six 2 36
Eight 3 5.4
Nine 18 32,1
Total 56 100

A little over half (58.9%) of the teachers taught between three to four chemistry lessons

in a week while nearly one-third taught vp to nine periods per week.

Table 4.23 Number of Chemistry Lescons per Week

SS SS2 SS3 Total
No. of Lessons n=160 n=160 n=160 n=480
One lesson 12.5(20) - 1.3 (6) 5.5 (26)
Two lessons 16.3(26) 5.0 (8) 11.2(18) 10.8 (52)
Three lessons 17.528) |26.3(42) 121.3(34) | 21.7(104)
Four lessons 53.7(86) | 63.7(102) | 60.0 (56) | 59.2 (284)
Five fessons - 5.0(8) 3.7(6) 2.9(7)

Over half (59.2%) of the students had four lessons of chemistry a week, one-fifth (20.7%} had

three lessons and about one-tenth (5.5%) of the students had only one lesson of chemistry. A

very low percentage (2.9%) had up to eight lessons a week. The highest percentage (63.6%) of

the students with four lessons per week was in the S82 class.
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Although it would have been expected that students in the higher classes be exposed to a

greater number of lessons per week

Table 4.24 Average Time spent on each Lesson

Average time SS 1| SS 2| SS 3 Total
n=160 n=160 n=160 n=480
30-34 minutes 1.3 (2) 13.7(22) 1.8 (6) 6.2 (30)
40-45 minutes 81.3(103) | 78.7(i26) | 76.2(122) 78.7(318)
Above 50 minutes 17.0 (28) 7.5(12) 20.1 (32) 14.9 (72)

Majority of the respondents (78%) spent about three quarters of an hour on each lesson.

This i§ an adequate time for a science lesson of one period. If this time were to be

multiptied by the average number of lessons per week in Table 4.23, it would appear that
ample time is allotted for chemistry lessons.

Table 4.25 Percentage response on nu.nber of practical lessons done per week

SS1 SS2 SS3 Total

No. of Practical work n=160 n=160 n=160 n=480
None 60.0 67.5 30.0 52.5

1 22.5 20.0 337 254

g 2 17.5 7.5 31.3 18.7
| 3 - 3.7 2.5 2.1
4 - 1.3 2.5 1.3

Over half (52.5%) of the respondents indicated that they had no practical lessons in the week.
This is made up largely of the SS 1 and $S 2 students and less than one-third of the respondents
in SS 3. About one-third (33.7%) of the respondents in SS 3 had one practical lesson while a

little less than one-third (31.3%) had two practical lessons in the week. Overall about one-fifth
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of the respondents had one or two practical lessons in the week. This

appears grossly inadequate for a guided -discovery oriented curriculum.

load ol practical work

Table 4.26  Period when Practical Lessons were started
Period SS SS SS Total
n=160 n=160 n=160 n=480
st term 412 33.7 12.5 292
2nd term 8.8 7.5 26.3 14.2
3rd term 15.0 10.0 21.3 15.4
Not Recorded 35.0 48.8 40.0 41.2

About half of the respondents who indicated that practical work had been started remarked that

they started in the first term. An appreciable proportion (41.2%) of these started as carly as [irst

term of SS 1 class. Over two-fifths (41.2%) of the respondents however did not record any

response probably indicating that practical work had not commenced in their school. More than

a third of this category (40.0%) was in

SS 3.

This finding agrees with that obtained from

Table 4.32 where more than three-quarters (76.5%) of the SS3 students indicated that practical

work was not done at all.



Table 4.27 Teachers’ responses on other subjects taught

Subjects taught Frequency | Percentage
None 16 28.6
Mathematics only 12 214
Integrated Science only 8 14.3
Biology only 4 7.1
Integrated Science and Biology 4 7.1
Integrated Science and Agricultural Science 4 7.1
Integrated Science and Mathematics 2 3.6
Integrated Science and Physics 2 3.6
Biology and Mathematics 2 3.6
Physics and Biology 2 3.6
Total 56 100.0

4,3.2. Chemistry lessons and practical work

The conduct of theory lessons and practical work are crucial to proper implementation of an

activity-oriented curriculum. The results of the observation of chemistry practical lessons and

responses to questions asked on the practical aspects of the curriculum are displayed in the

tables 4.28 t0 4.33

Observed activities of teachers and students

Table 4.28 shows the summary of the types and frequencies of activities engaged in by both the

teachers and students. The percentage of observed teachers and students activities during lessons

is shown in figure 4.2.
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Table 4.28 Percentage frequencies of teachers’ and students’ observed activities

during classroom lessons

Activity Frequency of Pereentage
occurrence of activity
TALK AND ACTIVITY INITIATED AND/  OR
MAINTAINED BY TEACHER
la Teacher asks questions (or invites comments ) which are
answered by :
al recalling facts and principles 202
> T ) 127
a2 applying facts and principles to problem  solving 17 6.0
a} making hypothesis or speculation V7 27
a4 designing of experimental procedure 8 1.2
a3 direct obscrvation 19 30
a6 interpretation of abserved or recorded data 16 25
a7 making inferences from obscrvations or data » 1.8
Tecacher makes statements:
b1 of fact and principle 94 309
b2 of problems 27 13
b3 of hypothesis or speculation N 0'1
b4 of experimental procedure 13 53
lc  Teacher directs pupils to sources of information for
cl acquiring or canfirming facts or principles 30 4.8
¢2 identifying or solving problems 7 1.1
¢3 making inferences, formulating or testing hypotheses ] 0.2
¢4 seeking guidance on experimenial procedure 4 id
TOTAL 538 85.7
2. TALK AND ACTIVITY INITIATED AND/OR
MAINTAINED BY PUPILS
Pupils seek information or consult for the purpose of: 27 3.5
d1 acquiring or confirming facts or principles 5 2
d2  identifying or solving problems R 0.3
d3 making inferences, formulating or testing hypatheses )
d4 seeking guidance on experimental procedure 18 29
Pupils refer 1o teacher for the purpose of: )
el acquiring or confirming facts or principles 34 54
E2 secking guidance when identifying or selving problems 4 0.6
k3 seeking puidance when making inferences, formulating or ! 0.2
testing hypothesis
ed seeking guidance on experimental procedure 9 1.4
TOTAL 14.3

90
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Figure 4.2 Percentage of teachers and students activities
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The classrooms observed were found to be dominated by teacher- initiated activities (85.7%).
Teacher talk in form of questions and statements were predominant in all the lessons observed.
Teachers’ statements of fact and principles were the most highly recorded activity (30.9%). this
is followed by teacher questions requesting for recall of facts and principles (20.2%). Only very
minute fraction of the lesson time (8.8%) was used for directing students to sources of
‘nformation. Student initiated activity was noticed in only about two-fifths (26.5) of the lesson
time and this was mainly for the purpose of seeking information from the teacher. Of all the
student-initiated talk and activity (14.3%), student reference to the teacher for the purpose of
acquiring facts and principles occurred most (5.4%), closely followed by student consultations
for the purpose of acquiring or confirming facts and principles(3.5%). There was no
consultation or search for information for making inferences, formulating or testing hypotheses
in all the lessons observed. This situation is not appropriale tor a guided-discovery student

activity-oriented curriculum.

Students’ and teachers’ activities during practical lessons
The activities carried out by both teachers and students were observed during practical lessons.
Table 4.29 shows the occurrence of activities during the lessons. Most of the activities engaged
in by the teachers included stating objectives, giving information, instructing, responding,
demonstrating, summarising and discussions which are related to teacher talk. Two activities,

responding to students’ questions and checking students’ work were found 10 be absent.

Students® activities included listening, giving information, carrying out teachers’ orders and
discussion of results , all of which are passive activities as far as science is concerned . Such
processes of science activities as designing experiments, hypothesizing, analysing and

interpreting data. Writing reports and asking questions were found to be absent.
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Tablec 4.29 Tally of teachers’ and students’ observed activities during practical lessons

Teacher Activity

Student Activity

Stating objectives Y

Giving information Y

Instructing, directing, ordering students Y
Writing notes on the chalkboard Y
Dictating notes to the students Y
Eliciting information (asking quéstions) Y
Setting up experiments Y
Demonstrating experiments Y
Responding to students’ questions X
Checking students’ work X
Summarizing of work done Y

Discussion of results Y

Listening Y

Giving information

Devising experiments X

Hypothesising X

Setting up of experiments X
Analysing and interpreting data X

Recording of experiments Y

Writing of reports

Copying notes from textbooks X
Asking questions X

Carrying out teachers instruction 'Y

Discussion of results

Y

X

Y

Note: Only the occurrence of each activity and not the frequency are indicated by a Y. Non-

occurrence of activity is indicated by an X

Students’ responses on practical work in the curriculum

Students were requested to indicate whether they had done the experiments prescribed in the

curriculum and to indicate whether the experiments had been done individually, in group or

done by the teachers. Tables 4.30 to 4.32 show the responses for SS1 to SS3 classes and table

4.33 shows the total responses for all the experiments. Figure 4.3 is a chart of the total responses

on mode of doing practical work.
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Table 4.30 Percentage Response on Mode of doing Practical work by topic in 58 1.

(no =160).
Work not Done Donein | Done by
Experiment done individually | group | Teacher
| .Simple separation of mixture 387 8.8 21.3 31.2
2.Separation of impure crystalline salts 75.0 25 2.5 20.0
3.Colour separation using filter paper 45.0 2.5 200 3235
4 Making models of atoms with clay and sand 70.0 ] 213 7.5
5.Burning of Magnesium in a jar of oxygen 61.2 1.3 20.3 1.2
6.Experiment on Law of conservation of matter 57.5 6.2 20.0 6.3
7.Experiment on Law of constant composition 68.7 1.3 200 10.0
8 Experiment on Law of multiple proportion 65.0 1.3 0.0 13.7
9.Testing properties of compounds in solvents 70.0 - 1.3 287
10.Test on conductivity of lons in solution | 725 1.3 1.3 25.0
1 1.Experiment on Temperature- Volume relationship of gas | 97.4 1.3 - 1.3
12 Experiment on Diffusion of Gases 91.2 . - - 8.8
13. Reactions, Acids, Bases and Salts 61.2 2.5 250 11.2
14. Preparation of Salts 72.5 25 225 2.5
15.Demonstration of Efflorescence Deliquescence and
hygroscopy 76.2 1.3 18.7 3.7
16.Experiment on properties of Carbon 7.5 1.3 200 1.3
17 Experiment to show that charcoal absorbs gases 78.7 1.3 18.7 1.3
18 Experiment on carbon as a reducing agent 71.2 1.3 18.7 8.8
19.Experiment on oxidation of carbon monoxide 78.7 2.5 16.3 2.5
20. Preparation of Carbon monoxide 96.2 1.3 - 2.5
21.Preparation of C02 from local materials 96.2 2.5 - 1.3
22.Fractional djstillation of crude oil ' 91.2 - - 8.8
23 Preparation of soap, Cosmetics, Alcohol 71.2 - 2.5 26.3
Total 71.2 2.5 14.3 12.0
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Table 4.31 Percentage of Students Response on Modc of Practical Work in 552

Experiments Wark not Pone Donein |Done by
done  |ndividually | group teacher
1.Analysis of chlorides and metallic oxidzs 93.7 1.3 25 2.5
2.Investigation of Electrolysis 92.5 - 1.3 6.2
3.Preparation of standard solutions for ti-ations 91.2 3.7 25 2.5
4 Determination of percentage point of & ‘bstances 90.0 - 3.7 6.2
5.Determination of heat of neutralizatior 88.8 1.3 6.2 3.7
6. Exothermic & Endothermic reactions | 82.5 2.5 25 12.5
7.Changes in heat energy 825 3.7 1.3 12.5
8.Chemical Equilibrium 86.2 2.5 1.3 16.0
9 Preparation of oxygen 77.5 - 6.2 16.3
10.Preparation of H, O, 81.2 1.3 8.8 8.8
11.Preparation of Sulphur (iv) oxide 80.0 1.3 6.2 12.5
12.Determination of H,.1m solution of . =ctrolytes _ 88.8 25 3.7 5.0
13.Action of water on Calcium $7.5 1.3 6.2 5.0
14.Test for Chlorides 875 37 3.7 5.0
15.Det. of solubility of HCL in H20 & org, solvents | 88.7 1.3 37 6.2
16.Preparation of Nitrogen 85.0 2.5 50 7.5.
17.Preparation of Ammonia 62.5 3.7 5.0 28.8
18.Preparation of Ammonia tetra-oxosulphate VI 85.0 2.5 37 8.8
19.Test for Nitrate 86.2 5.0 3.7 5.0
20.Preparation of sulphur and compounds 86.2 37 2.5 1.5
21.Preparation of Alkenes and alkynes 82.5 2.5 3.7 1.2
22.Test for acidity and phenols §8.7 50 25 37
23.Preparation of Alkanols £8.7 1.3 b3 8.8
Total 85.1 2.5 3.8 8.6

A larger proportion ranging (57%) from half to over nine-tenths (97.4%) of the students in the

S.81 class indicated that they had not done twenty-one of the twenty-three prescribed

experiments for this class. Only two experiments simple separation of mixtures and colour

112




separation using filter paper were done by more than three-fifths of the students. Of those
experiments undertaken, the majority responses indicated that most of the experiments were

done in group while the teacher also dominated carrying out of some experiments.

The same trend as witnessed from the SS | respondents also applied here, with 76.5% over
respondents indicating that the practical work had not been done. This further serves to buttress
the information obtained from Table 4.26 where over half of this group indicated that
experiments had not been done at all. However, of the experiments carricd out by this class, 1t

appeared that teacher demonstrations as opposed to group or individual work predominated.

The Table 4.32 shows that only on two experiments did less than two-thirds of the respondents
indicate that the experiment were not done, over two-thirds of the SS 3 students indicated not
having done twelve of the fourteen experiments prescribed for this class. The larger proportion

of the experiments done were also teacher demonstrated.
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Table 4.32 Students Percentage Response on Mode of doing Practical work in S8 3

(n =160)
Practical Work done Work done |, .. by
Experiments not done individually | in group teacher
1. Action of powdered charcoal on metailic
oxide 975 - - 2.5
2..Properties of sodium compounds 85.0 - 13 13.7
3..Properties of Calcium 82.5 1.3 - 16.3
4..Preparation of Aluminium hydroxide 81.2 1.3 - 17.3
5.The brown ring test : 58.7 7.5 8.8 250
6..Preparation of anhydrous (11I) chloride 78.7 3.7 1.3 16.3
7.Rusting of Iron 67.5 7.5 2.5 22.5
8.Experiment of corrosion of Iron nail in agar :
mixture 80.0 5.0 5.0 10.0
9. Preparation of alkanoic acids 73.7 1.3 2.5 225
10 .Preparation of alkanoic 775 1.3 2.5 18.7
11.Separation of components of proteins 87.5 | 25 235 7.5
12.Preparation of polymers 80.0 1.3 1.3 17.5
13.Hydrolysis of carbohydrates to simple sugars 77.5 1.3 2.5 18.5
14.Simple test on starch sugar, fat and protein 58.7 7.5 50 28.8
Total : 76.5 34 3.2 16.9
Table 4.33 Total percentage students’ responses on practicat work
Class Not done Incividually In group By teacher

$.8.81 71.2 2.5 14.3 12.0

§88§82 85.1 25 38 _ 8.6

§.8.83 76.5 3.4 32 16.9

Overall 77.6 2.8 7.1 12.5
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1.3 Percentage students’ responses on mode of doing practical work



4

In order to corroborate students’ responses on the prescribed practical work, questions were

asked on the source and mode of doing class experiments. The students’ responses are presented

on tables 4.34 and 4.35

Table 4.34 Students’ responses on mode of doing class experiments

Mode of doing experiment SS1 §S2 SS3 Total
: n=160 | n=160 n=160 n=480
By selves in groups or individually 30.0 15.0 375 27.5
Teacher does experiments students watch 36.3 28.8 40.0 35.0
Experiment read, teacher explains but not done 1337 56.2 22.5 37.5

This table shows that a large proportion of the students read about experiment, but never

performed the experiment. Over one third (35.0%) of the students watched their teachers

indicated

performing the experiments while they watched and only about one gquarter (27.59%)

that experiments were performed by them in groups or individuaily.

Table 4.35 Percentage student respense on source of experiments done in class

SS1 S§§2 SS3 Total
Source of experiments n=160 |n=160 |[n=160 |n=480
Some experiments suggested by
students _ 11.2 16.3 8.8 12.1
No experiments suggested by students 325 42.5 25.0 333
All experiments suggested by teacher 56.2 41.2 66.2 54.5

Over half (54.5%) of the experiments performed were suggested by the teacher. One third

(33.3%) of the students indicated that they had never tried out experiments on student ideas
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while  about one tenth (12.1%) of the students said that they had done some experiments
suggested by students.

Students’ responses on project work in the curriculum
Projects are avenues for independent investigative activities by students. A total of 12 projects
are prescribed in the curriculum. Studenté were requested to indicate whether or not these
projects were done and how they were done. Table 4.36 shows students’ responscs.

Table 4. 36 Percentage students’ responses on project done and mode of doing projects

(n=480)
Project _ Done in Project done
not done Individually group | by teacher
I.Literature project on nomenclature in chemistry 80.4 6.7 0.8 12.1
2 Literature project on biographies of chemists 846 29 04 12.1
3.Literature project on mineral ores in Nigeria 87.9 [.3 1.3 95
4..Preparation of carbon dioxide from locally
available materials 90.0 1.7 33 5.0
5.Collection of printed materials on oil
exploration in Nigeria _ 954 0.4 0.4 ig
6.Collection and distribution of several samples of 33
crude oil 90.4 2.1 4.2
7.Collection and distribution of different samples
of locally made alcohol 933 1.7 1.7 3.3
8 Electrolytic experiments using tins from cans
and electrode 90.8 1.7 0.8 6.7
9.Titration using extracts of flowers as indicators 921 29 2.5 2.5
10.Titration with water from different sources as
solvent 883 5.0 33 33
11.Analysis of rock samples 91.6 2.1 1.7 4.6
12. Analysis of samples of ores. 93.7 2.1 1.3 29
Total 89.9 2.6 (.7 58
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About nine-tenths (89.9%) of the students responded that they had not done the twelve projects

(5.8%) prescribed in the curriculum. Of the remaining one-tenth, projects done by the teacher
g

were preponderant (5.8%) while very small proportion (2.6%) were engaged in individually done

project works. Students’ responses on source of projects are shown on table 4.37.
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Figure 4.4 Percentage response on mode of doing project work
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Figure 4.4 Percentage student response on mode of doing project work
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Table 4. 37 Percentage Response to Source of Chemistry Projects

About three-fifths (60.4%) of the students indicated that they had not done any proje

SS i 5§82 SS3 Total
Source of Project p=160 |n=160 |[n=160 |n=480
Teacher suggests chemistry project and explains how to do
them 27.5 20.0 31.2 26.2
Students choose projects and teacher assists with
difficulties 25.0 3.7 11.2 13.3
No chemistry projects done 47.5 76.2 57.5 604
Total 100.0 100.0 100.0 100.0
cts at all,

while about one quarter(26.2%) responded that the teachers suggested the projects done. More

than half of the SS 3 students (57.5%) and over three-quarters (76.2%) of the SS 2 students made

this response. The table also shows that a very tiny fraction however allow students to choose

projects, the longest proportion being from the SS 1 class.

Classroom transactions and Students’ Perception of chemistry lessons

Questions were asked on source of che

towards their chemistry lessons. The responses are presented in the following tables.

Table 4.38 Students Response on source of Chemistry Ideas

Source 5.5.1 $S2 |SS3 Total |
Text book 37.5 55.0 52.5 48.3
Teacher 40.0 27.5 32.5 33.3
Classroom activities 22.5 17.5 15.0 18.3

'~ Total 100.0 100.0 | 100.0 100.0

mistry ideas, acquisition of skills and students’ attitude
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Source of chemistry information and ideas is weighted on the side of the textbook with nearly
half of all the respondents indicating so. The teacher ranked highest as a source of chemistry
ideas for a third of the respondents while the classroom activities were identified by less than
one-fifth of the students. This trend is reversed at the SS 1 level, which is understandable as this
is a beginning stage. It is surprising however that the trend towards textbook is more
pronounced at the SS 2 level and reduced at the SS 3 level perhaps because the students were

anxious about their final examination.

Asking of questions is one of the scientific skills which aid the process skill of generating
hypothesis. Both skills are inherent in the guided discovery approach. Students’ responses to the

issue of questioning are displayed in table 4.39.

78.8% of the respondents expressed their freedom to ask questions in class, ndicating the
existence of an atmosphere conducive for generating the scientific attitude. However, a small
fraction (19.2%) of the students indicated their reluctance to ask questions in class. This
proportion was highest at the SS 3 level (21.3%) pérhaps showing these students felt that they
knew much of what they needed to know already.

Table 4.39  Percentage response of students to statements on asking questions

Statement on students’ SS 1 S§2 SS3 Total
freedom to ask questions n=160 n=160 n=160 n=480
Free to ask questions 81.2 79.0 75.0 78.7
Does not like 1o ask questions 18.8 17.5 21.3 19.2

Teacher does not like -
questions 2.5 3.7 2.1
Total 100.0 100.0 100.0 100.0
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Table 4.40 Students’ Response to “Freedom of Holding Opinion.”

Statement of opinion Ss1 | ss2 SS 3 Total
n=160 | n=160 n=160 n=480

Teacher is always right 313 23.8 37.7 30.8

Have different ideas about topic but

reluctant to express them 22.5 35.0 31.3 29.6

When ideas are different, teacher

allows discussion in class 46.2 41.2 313 395

Total 100.0 100.0 100.0 - 100.0

Less than one-third (30.8%) of the respondents. felt that the teacher was always right. This
finding is in agreement with that on Table 4.38 where about a third of the students said they got
all their ideas about chemistry from the teacher. However, there were about two-fifths (39.6%)
of the students who were allowed freedom to express or hold different opinions to that of the
teacher. The discussion of such ideas and opinion are likely to promote the spirit of enquiry and

rising of questions.

Students’ enjoyment of their chemistry lesson was deemed to be an indication of positive
attitude to the subject, hence students were asked to indicate their enjoyment or otherwise of

their chemistry lessons.



Table 4.41  Percentage Distribution of Students’ responses on enjoyment of
Chemistry Lessons By Class
Do you enjoy your SS 1 SS2 SS3 Total
A chemistry lessons? n=160 n=160 n=160 n=480
Yes 98.7 97.5 96.2 97.5
No 1.3 2.5 3.7 2.5

Nearly all the students indicated enjc ment of their chemistry lessons and only 2.5% dissented.

Table 4.42  Students’ Enjoymen: f Chemistry Lessons
Response SS1 SS2 SS3 Total
n=160 N=160 n=160 n=480
Chemistry lessons are fun 87.5 97.5 100.0 95.7
\ I would rather be doing something el: 12.5 2.5 - 5.0
Total 100.0 100.0 100.0 100.0
A large majority (95.7%) of the res sndents felt that the chemistry lessons were fun to do.
Only a minute fraction (5.0%), mads up largely of students in their first year of the senior
secondary school, felt that they would -ather be doing something else.
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Table 4.43 Students responses to Aspect of Chemistry Course most liked

Aspects of chemistry SS1 SS2 SS3 Total
n=160 n=160 n=160 n=480
Class work 20.0 13.8 12.5 15.4
Class activities 7.5 23.8 21.3 17.5
Laboratory work 3.8 15.2 20.0 12.9
Performing experiment 22.5 20.0 36.2 26.2
Solving problems 20.0 18.7 3.7 14.2
Visits to places of interest 2.5 3.7 1.3 2.5
Homework/Assignment 6.2 3.7 3.7 4.6
Project work 3.8 - - 1.3
Not Recorded 13.7 1.3 1.3 5.4
Total 10 100 100 100

Performing experiment was the aspect of chemistry most liked by students with over a quarter

(26.2%) indicating for it. Class activities and class work ranked second and third. followed by

solving of problems. Students were also requested to indicate the aspect of their  chemistry

course most disliked, Their responses are presented in table 4.44. Solving of problems recorded

the highest response of about one quarter (25.4%), followed by project work (22.5%). Reasons

adduced for dislike of the aspect of the course include, difficulty in solving problems and

insufficient explanation by the teacher.



Table 4.44 Students Responses to Aspects of Chemistry Course disliked

SS 1 S§2 SS3 Total
Aspect of chemistry disliked n=160 n=160 n=160 n=480
Activity class work 6.2 13.7 16.2 8.7
Class activities - - 3.7 1.3
Laboratory work - 2.5 2.5 1.7
Performing experiment 13.7 5.0 3.7 7.5
Solving problems 25.0 25.0 26.3 254
Visit to places of interest 11.2 5.0 7.5 7.9
Homework/Assignment 3.7 3.7 7.5 7.9
Project work 20.0 28.7 18.7 22.5
None 2.5 - 25 1.7
Not Recorded 17.5 15.0 20.0 17.5
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Table 4.45 Students’ reasons for dislike of aspect of chemistry course

SS | SS2 SS 3 Total
Reasons n=160 n=160 n=160 n=480
No good teacher i2.5 - 2.5 5.0
No relevant to the course I need 6.2 2.5 - 2.9
Difficult in solving problems 7.5 20.0 17.5 15.0
Teaching not clear enough 18.7 7.5 3.7 10.0
Chemistry is supposed to be done in
the laboratory ' 52 10.0 7.5 7.9
It is boring and takes a lot of ime | 225 27.5 36.2 28.7
It is not done in School . 10.0 1.3 3.7
No reason given 23.8 17.5 15.0 18.7
Dangerous to handle - 1.3 - 0.4
Likes all aspect of chemistry 2.5 3l.7 16.3 7.5

One of the factors which aid studerts' learning is relevanc

experience to their daily life experiences. S

e or application of school

tudents were asked to respond to some statements on

this. Table 4.46 shows students' response.

More than half ( 52.9%) of the studenis indicated that real life problems were tackled in their
" chemistry classes while a quarter (25.8"%) indicated that such problems were never discussed in
their chemistry classes; about one £ifth indicated that they had never tried to solve any real hie
problems in their chemistry classes. The SS 3 class had the highest percentage response (65.0%)
on the solution of real life problems :1 class; this is understandable because most topics at this

level are real life -oriented.



Table 4.46 Students response on relevance of school chemistry to real life problems

_ SS1 SS2 SS3 Total
Relevance of chemistry n=160 |n=160 |n=160 | n=480
Real life problems solved in chemistry classes 41.2 525 65.0 52.9
Never tried solving real life chemistry problems
in class 26.3 20.0 17.5 21.3
Real tife problems never discussed 32.5 27.5 17.5 258

Over half ( 52.9%) of the students indicated that real -iife problems were tackled in their
chemistry classes while a quarter (25.8%) indicated that such problems were never discussed in
their chemistry classes; about one fifth indicated that they had never tried to solve any real life
problems in their chemistry classes. The SS 3 class had the highest percentage response on the

solution of real life problems in class, this is understandable because most topics at this level are

real life - oriented.

Teachers’ methods and factors guiding teaching

The teachers were asked to indicate the methods used in their teaching and the frequency of use
of each method. In table 4.47 the questioning method was most frequently used by majority
(71.%) of the teachers. This is supported by the evidence obtained from the classroom
observation where teachers’ question was one of the frequent activities of the teacher. The use of
textbook is also highly frequent(46.4%). The use of lecturing method was also favoured by

more than two fifths (42.9%) of the teachers. This state of affairs was also observed in the

classrooms visited. Teachers were also asked about factors guiding their teaching.



Table 4.47 Percentage teachers’ response on frequency of use of teaching methods

Method used Rarely Sometimes Frequently
Text book 32.1 214 46.4
Small group work 250 53.6 214
Lecturing 214 357 42.9
Questioning - 286 71.4
Discussion 143 46.4 393
Students copying from textbook 82.1 17.9 39.4
Student making own notes during lesson 536 357 10.7
Field trips or special projects 60.7 357 3.6
Schools Radio/TV programs 85.7 143 .
A.V. materials (films, slide, video) 96.4 3.6 -
Industrial visits 78.6 21.4 -

Table 4.48 Percentage teachers’ response on frequency of use of factors guiding teaching

Factors guiding teaching Most of the Sometimes Never
time

Senior School Certificate Examination Questions 71.5 283 -
WAEC’s Chief Examiners Report 214 393 39.3
Students’ Interests 428 28.6 28.6
Contemporary Events 25.0 46.4 286
Text books _ 50.0 393 10.7
Others 14.3 250 60.7
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From table 4.48, about three-quarter (71.5%) of the respondents were guided by the SSSCE
past questions while half (50.0%) indicated use of textbooks most of the time. [lowever less than
one quarter (21.4%) made use of the Chief Examiner's report in spite of using the SS5CL

questions as guide.

The text book appeared to have a formidable influence on the teaching and learning of chemistry
in the schools. The use of textbook topped the list of the most frequently used method of
teaching adopted by the teachers. It was therefore considered important to examine the textbooks
being used by teachers and students. As noted earlier, the curriculum was not accompanied by

textual materials tailored directly to the dictates of the curriculum.

The teachers and students were requested to mention two textbooks commonly used for
chemistry. A list of the textbooks used was compiled. Table 4.49 shows the twelve textbooks
mentioned in order of the most frequently used to the least frequently used. The most popular
textbook is authored by Ababio (2001). This book was also the most used by students from
Osokoya's (1997) study of readability of chemistry textbooks in Oyo state. The reasons
mentioned for choice of the textbooks as displayed on table 4.51 were also similar to those of |

Oshokoya (1997).



Table 4.49

Textbooks used in descending order of popularity of use.

List of Chemistry Textbooks Used

Author and Publisher

1. New School Chemistry

0. Y. Ababio, (2001), African First. Publ. Lid

2. Chemistry for S.S.S.

STAN, (1989). Heinemann Educ. Books.

3. Comprehensive chemistry for SSS

J. Ezechukwu, (1999) Ajohn Publishers, Lagos

4 A New Certificate Chemistry

A. Holderness, Longe, E.1. Ikeobi. L.O& J.J. Thompson
(1978). Heinemann Educ. Books.

5.Count-down to SSCE Chemistry

1.0.Uche, [.] Adenuga & Iwuagwu, S.L (1990). Evans
Bros. Pub.Ltd. '

6. Senior Secondary Chemistry

S.T.Bajah, B.O. Teibo, G. Onwu & A. Obikwere
(1992).Longman.Nig. Plec.

7.Comprehensive Certificate chemistry

G.N. Ohia, G.I. Amasiatu & Ajagbe, 1.0.(1997)

University Press Plc. Ibadan

8.Chemistry: A New certificate

approach

S.T. Bajah, and A. Godman (1988) Heinemann Educ.
Books

9. SS8 Chemistry - CESAC

CESAC (1982) .Heinemann Educ. Books

10. Concise Text in Chemistry.

D. Gravie, J. Hughes, J. Reid & A Robertson(1979)
Oxford University Press




Table 4.50 Reasons for choosing Textbooks

Reasons Percentage response

Textbook is easy to understand (97)20.2
Textbook gives adequate information (49) 10.2
Textbook is recommended (252) 525
Textbook is tailored to the curriculum (83) 17.2

1.3.3. Assessment of Chemistry textbook
An analysis of chemistry textbook was conducted to draw attention to any mismaich between the

objectives of the SSS and the opportunities for achieving them provided by the most commonly
used textbook by the teachers and the students. Table 4.51 shows the profile obtained from the
book SSS chemistry by Ababio (2001). It was found that there was fairly good agreement
between the stated objectives of the SSS curriculum and the opportunities which the textbook
provided for achieving the objectives. However, one objectivé that did not receive much

attention was the objective R involving ‘social, moral and conservation issues in chemistry’.
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Table 4.51 Profile of sub-topics by operational objectives in chemistry textbook

Operational objective

Number of sub-topics with
opportunity

A(Accurate or careful observation and recording) 27
B(Devising an appropriate scheme of apparaf'us) 27
C (Classifying facts or observation) - 7
D. (Handling numerical data) 4
E. (Plotting and using graphs) 2
F. Drawing inferences from data without hypothesising 16
G. inventing hypotheses and judging between them 13
H. Competence in communicating ideas and observations

in coherent form. 10
1. Applying previous understanding to new situation e.g. in

problem solving 4
J. Creativity in addition to that involved in other

operations /
K. Show links with biology ,
L. Show links with physics !
M. Show links with geology 2
N. Show links with mathematics other than as a tool 2
0. Show links with other school subjects 8
P. Industrial application of chemistry 12
Q. Chemistry or chemical products in every day life 10
R Show social, political , or moral consequences of

7

chemistry

2



4.3.4 Assessment of Senior Secondary School Certificate examination questions

Analysis of the skills tested in the SSS practical examinations between 1995 and 2000 was
done to ascertain whether the skills tested are in line with the curriculum objectives. Table 4.52
shows the process skills tested in the examinations.

Table 4.52 Frequency of tested skills in the practical SSCE 1995-2000

Year Q 5 = 0 z o o 5 o s x
g 5 - E = | 2 2 52
- S5 |3 2 e | 2 = FE
o LR Ua = o e W) =
g 5 z &
3 0= &
2010 {165 ] 2a1) | 1685 2011 | s@7.7)y | 20411 ) 1 (5.5) -
1995
1996 2(76) | 2(7.6) | 2(7.6) 1(3.8), | 3013 | 5(11.5), | 808 1 (3.8). -

1997 3(11.5) | 1(3.8) 1(3.8) 1 (3.8) | 4(15.4) | 4(15.4) | 5(19.2) 2(7.6)

loog | 3(11.5) | 68 | 30115 | 1(38), | 4(154) | 4(154) | 5(19.2)

1999 2(9.5) | 14.8) 2(9.5) 2(11.8) | 314.30) | 4 (19.05) | 3(14.30)

2000 1(5.9) 1(5.9) 2(11.8) 2(11.8) 3(17.5) 30175 [(5.9)

Figures in parenthesis are the percentages

The examination appears to test skills proposed in the curriculum. Skills in communicating and
identifying were predominantly tested in the years analysed. The absence of questions on

formulating and testing of hypotheses might imply that these skills were not considered

important
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Table 4.53 Mode of Assessing Student’s Work

Mode of Assessment Rarely/Never Sometimes Frequently
Teacher made objective tests 10.8 32.1 57.1
Performance in homework 10.8 42.8 46.4
Performance on project 35.7 53.6 10.7
Others 46.4 32.1 21.4

4.3.5 Teachers’ responsibilities and competencies.

Teachers® responsibilities and competencies were also examined in terms of preparation of work

schemes, methods of teaching and assessment of student’s work, professional afTiliations and

improvement.

Table 4.54 Percentage teachers’ response to question “Who Designs the

Scheme of Work?

rDesigner of scheme of work Frequency | Percentage
Teacher ' 46 82.1
Head of D_epamnent 7 2 3.6
State Ministry of Education 8 14.3
Total 56 100.0

The chemistry teachers designed the scheme as indicated by over four-fi

respondents, while the State Ministry of Education did in over

fths (82.2%) of the

one-tenth of the cases. Only a

very minute proportion (3.6%) had the chemistry scheme of work designed by the head of
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department. Being the major designer of work scheme implies that the teacher be knowledgeable
and up-to-date on skills for teaching chemistry.
Questions were asked on teachers’ affiliation with professional organisations and materials

available for up-dating knowledge. Tables 4,55 to 4.57 show teacher responses on these issues.

Table 4.55  Teachers’ membership of professional union/association

Response Frequency Percentage
Yes A 38 67.9

No 18 | 32.1
Total 56 100

More than two-thirds of the teachers indicated that they were members of professional
associations. This large fraction might be due to the fact that nearly one-third of the teachers
sample were drawn from a Science Teachers’ Association conference. The teachers were further
asked for the specific associations to which they belonged. Table 4.56 shows that the STAN
was the professional association to which more than half of the teachers belonged. This can be
taken as a positive development if the teachers are actively involved

in the activities of the association.
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Table 4.56 Professional Union/Association to which teachers are affiliated

Name of association Frequency of response Percentage response
Nigerian Union of Teachers 16 42.1
Science Teachers Association of
Nigeria (STAN) 20 52.7
Graduate Teachers Association 2 5.2
Total 38 100

Although the teachers were largely members of professional associations only half of them

recorded that they had professional journals or periodicals in their schools. This does not seem to

be encouraging as the journals or periodicals are expected to keep teachers abreast of new

developments in science.

Table 4.57 Scientific, Chemical or Technological Journals available in the school

Title of Journal Frequency Percentage
None 28 50.0
STAN Journal 16 28.6
American Journal of Chemistry 4 7.1
Women and Technology 2 3.6
British Chemical Society journal 4 7.1
Chemical Society of Nigeria 2 3.6
Total 56 100.0
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Table 4.58 Teachers’ responses on frequency of reading journals and periodicals on

science teaching

Response Frequency Percentage
Rarely 26 46.4
Sometimes 18 32.1
Regularly 12 21.4
Total 56 | 100.0

An inquiry-based curriculum requires teachers who will encourage students Lo scarch for and 1o
have current sources of information. The situation whereby nearly half of the respondents rarely
consulted journals and periodicals on teaching is not encouraging. Perhaps these materials were

not available in the schools.

Table 4.59 Percentage response on in-service

No. of in-service course Frequency Percentage
None 26 46.4
1 -2 courses _ 16 28.6
3 - 4 courses : 6 10.7
5 - 6 courses 6 10.7
7 courses and above 2 3.6
Total 36 100.0
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Nearly half (46.4%) of the teachers surveyed had not received any in-service course in the
previous five years to the study. Reasons adduced for not having attended any in-service course
are displayed in Table 4.60 Prominent among courses atiended by those who had attended
courses were courses organised by the Science Teachers® Association of Nigeria (STAN) and by
West African Examinations Counci! (WAEC).

Table 4.60 Reasons adduced for not having attended In-Service Courses

Reason Frequency of response Percentage
1. Non- release by school authority 9 34.6
2. Lack of sponsorship 5 19.2
3. Non-awareness of training courses 9 34.6
4. Non provision of training opportunity by 3 11.5
| employer
Total 26 100.0

Non-release by school authority and non-awareness of training courses constituted the two main
reasons for teachers' non-attendance of in-service courses. Lack of sponsorship was another

ImMajor reason given.
4.4.0. Product Evaluation
To what extent are the goals of the curriculum being achieved in the schools?

In evaluating the curriculum product attention was placed on the outcome of the use of the

curriculum. This included a look at the performance and enrolment over a ten-year period,



students’ perception of chemistry, coverage of the syllabus and problems encountered and how

these could be overcome.

4.4.1, Situation of chemistry in the schools
The situation of chemistry can be determined in part by the enrolment and performance trends,
methods of science teaching and students perception or the attitude to science. The results

obtained to this effect are hereby displayed.
Enrolment and Performance in SSCE Chemistry

The teachers were asked to indicate their opinion on students’ performances. As shown in table
4.61, the teachers’ opinion on students’ performances appeared divided. Half of the responding

teachers felt that the performances were generally poor, the other half felt otherwise.

Table 4.61  Teachers’ Opinion on Students’ Performances in Chemistry

Teachers opinion Percentage ( n=56)
Students performances are generally poor 50.0
Students performances are not poor 50.0

A clearer picture of the trend of students’ enrolment and” performances were obtained from the
analysis of SSCE results over a period of eleven years, this is displayed in table 4.62 and Figures
44 to 4.6. While there seemed to be an increase in enrolment, the number of students who
“failed” to obtain distinction or credit passes seemed to be on the increase. The objective of

preparing students for further education in chemistry appeared to be met for only a third of the
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students in only five years (1995, 1996, 2001, 2002 and 2004). This situation appeared to be

serious considering the fact that less than credit passes do not quality students tor places n

higher institutions. More than two-fifths of the students failed the examination outright in all the

years except in 1995 and 1996.
Table 4.62 Trends of enrolment and performance in SSSCE chemistry

from 1988 -2004 1990 4.1

Year | No. of Candidates Credit and above (A1-C6) | Failed “(P7- F9)
1988 34508 20.7 79.30
1989 35708 10.8 89.20
1990 80059 4.1 95.90
1991 144990 10.6 89.60
1992 140856 19.0 81.00
1993 170537 23.0 77.00
1994 161232 23.7 76.30
1995 133188 36.7 63.30
1996 144990 33.46 66.54
1997 172383 23.58 76.42
1998 182659 21.39 78.81
1999 223307 31.08 69.78
2000 160933 32.02 67.98
2001 301740 36.25 63.75
2002 262824 34.42 65.58
2003 282120 50.98 49.02
2004 279774 38.97 61.03
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Figure 4.5 Percentage of students obtaining credit and above in SSCE Chemistry

by year.
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Figure 4.6 Percentage of students with credit and above, 1988-2004
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Figure 4.6 Percentage student failure in SSCE 1988-2004 Chemistry by year.
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Students’ perception of chemistry

Developing a favourable attitud

Exploring students’ perception is a way of assessing their attitudes.

Table 4.63 Percentage students’ responses on feelin

e towards science is a part of the goals of 2 science curriculum.

g towards chemistry

Statement of student’s feeling | S8S1 SS2 388 Total
towards chemistry n=160 n=160 n=160 n=480
[ like chemistry 98.7 97.5 96.3 97.5
I dislike chemistry 1.3 2.5 3.7 2.5
Total 100.0 100.0 100.0 100.0

Only 2.5% of the students indicated that they disliked chemistry, the remaining students stated
their likeness for chemistry. This is in agreement with the response in Table 4.42 except that
here, the first year students had the highest percentage responses (98.7%) in favour of liking

chemistry.

At the time of the study the students should have completed a large proportion of the prescribed

course content for the class. This was however not the case for nearlv half (45.4%) of the

students.

Table 4.64 Percentage Students’ resp

onses on coverage of syllabus for C lass?

Response SS1 SS 2 S8 3 Total
n=160 n=160 n=160 n=480
Yes 60.0 333 56.6 50.9
No 40.0 60.0 39.6 45.4
Not Record. - 3.8 38 3.7




Table 4.65 Students Response to “Relevance of school Chemistry to life”

Relevance statement SS1 SS2 SS3 Total

rn=160 n=160 [ n=160 | n=4K0

School chemistry useful out of school 80.0 | 81.2 82.5 81.2
Cannpt see usefulness of school chemistry out of school 3.7 1.3 7.5 4.2
School chemistry useful only for the future 16.3 17.5 10.0 14.6
Total 100.0 |100.0 | 100.0 [100.0

A large proportion of the students felt that chemistry was useful outside the school. however. of
this group, over fou-r—ﬁfth (81.2%) indicated that they found relevance of their school chenustry
even when not at school while less than one-fifth (14.6%) believed that their school chemistry
was only useful for the future. Only a very few of the students indicated that they could not see
the usefulness of their chemistry at all. Zonal variations of students’ perceived relevance of
chemistry to life are presented on table 4.66. The responses across the Zones confirm the overall

view.
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Table 4.66 Zonal comparison of students’ response in percentage to “Relevance of school
p P p &

Chemistry to life”

Group All | North East | North South East | South

N 480 120 West 120 West

: 120 120
1. A. The chemistry we do in class
is very useful to me even whenlam | 81.2 76.7 85.0 93.4 70.0
not in school
B. I cannot see the usefulness of 42 5.0 6.7 33 1.7
class chemistry.
C. Chemistry we do in class might 14.6 18.3 8.3 3.3 28.3
be useful only for the future

Tables 4..67 and 4.68 present students’ responses to question on the benefits they felt they have
acquired from doing practical work. Most of the benefits which students said they derived were
of the affective type such as developing interest, enjoyment of chemistry. co-operating with
others and behaving better in class. However, the students’ responses on the skill type benefits
are found to be very low. For instance, the skills of designing experiments had the highest
negative responses followed by the skills of handling apparatus and drawing conclusions all of
which are essential for thorough grounding in science through the enquiry approach.

Variations in the responses from the zones show that same trend of benefits. Howe ever, the
Southwest zone had a higher response than the average on the skill of designing experiment to
investigate problem (table 4.68) even though not up 1o half (48.3%) of the respondent shared in

this benefit.
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Table 4.67 Percentage Responscs on Benefits derived from practical work

Benefits Yes No
Developed interest and enjoyment of chemistry 72.1 27.9
Can draw conclusions from experimental results 55.8 442
Recognised that theory explains observable behaviour 71.3 28.7
Able to work safely and tidily in laboratory 60.4 39.6
Able to record observation and results 68.7 313
Acquired skills in handling apparatus 52.9 47.1
Able to design experiment to ihvestigate a problem 292 70.8
Behave better in class 75.0 25.0
Saw the need for co-operation in group work 73.3 26.6

Table 4.68 Percentage zonal responses on benefits derived from practical work

Benefits ALL NE NW SE SW
Developed interest and enjoyment of chemistry 72.1 50.0 81.7 75.0 81.0
Can draw conclusions from experimental results 55.8 35.0 43.3 65.0 790

Recognized that theory explains observable

behaviour 71.3 61.7 68.3 733 81.9
Able to work safely and tidily in laboratory 60.4 53.3 61.7 60.0 66.6
Able to record observation and results - 1687  |50.0 71.7 71.7 31.3
Acquired skills in handling apparatus and chemicals | 52.9 36.7 50.0 63.3 61.7
Able to design experiment to investigate problem 29.2% 23.3*% | 10.0* |35.0* | 483
Behaved better in class 75.0 733 70.0 81.7 75.0
Saw the need for co-operation in group work 733 - 667 80.0 65.0 81.7
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Teachers® and students’ assessment of aspects of the curriculum

The teachers were requested to assess the curriculum objectives and to indicate reasons for

P students’ poor performances in chemistry. The responses are presented on lables 4.69 0 4.70.

Table 4.69. Teachers® Rating of the Chemistry Curriculum by the Objectives

Objectives Rating

(Maximum score = 5)
Relevance to students® future pursuit of chemistry 432
Relevance of chemistry to Industry 4.25
Coverage of topics needed by SSS students - 4.21
Blending of Scientific concepts acquired at JSS level
with chemistry : 4.00
Relevance of chemistry to everyday life 3.96
Meeting students’ needs for curiosity and achievement 3.82
N Appropriateness to level of students 3.57
Relating chemistry to other School subjects 3.5
Practicability of Activities 3.39
Students’ understanding of topics 2.10
Teachers were requested to rate the curnculum in terms of meeting the laid down objectives. The
rating was done on a scale of 1 to 5, from least to highest. Téble 4.69 shows the objectives in
descending order of satisfaction of the objectives. Even though the teachers rated the curriculum
high on the objective of relevance to students’ future pursuit of chemistry the SSCE results
negate this as less than half of the students were considered capable of proceeding for further
A studies based on their performances. The lowest rating on student’s understanding of topics has
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serious implications. Without understanding of the topics learning could not be said to have

taken place. This appeared to be a serious shortcoming of the curriculum

Table 4.70  Teachers Perception of Factors Responsible for Student’s

Difficulties in Chemistry

Factors responsible Frequency Percentage
Inadequacy of teaching aids 22 393
Poor mathematical ability 10 17.9
Student not studying enough 20 35.7
Abstract nature of topics 4 7.1
Total 56 100.0

Teachers’ perception of the problems that students h

ave in learning chemistry are displayed on

table 4.70. Inadequacy of teaching aids was indicated by about two-fifths of the teachers,

insufficient studying and poor mathematical ability of students w

shows students ranking of some problems of learning chemistry

seriousness.

Table 4.71 Students perception of problems encountered in chemistry

Problems encountered Frequency Percentage
Problems with equatiop and its application 14 2.9
Poorly equipped laboratory 12 2.5

Text books too expensive 12 2.5
Insufficient explanation by the teacher 442 92.1

Total 480 100.0

ere also implicated. Table 4.71

in order of pereenved
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The larger percentage (92.1%) of students responded that  “insufficient explanation by the
teacher was a major problem encountered. This is to be expected considering that majority of
the teachers did not undergo orientation training on the use of the curriculum

Table 4.72 Students ranking of problems of learning Chemistry in order of perceived

seriousness.
Statement Score (Maximum=5)
Laboratories are not equipped 4.66
Students failure to do extra work 3.00
Inadequate educational matenals 2.96
Teacher is not well paid 2.89
Teacher does not teach regularly 2.62
Text books too expensive 2.54
Lack of interest among students 2.54
Teacher does not check homework 2.31
Teacher is not sure of self 227
Little or no counselling advice for students : : 2.22

Non- equipment of laboratories ranked highest among the problems encountered by the students.
Other high ranking problems included failure to do extra work, inadequate educational materials
and non-payment of teachers. Expensive textbooks and lack of interest among studenis were
ranked as moderate problems.

The students and teachers were requested to indicate their perception of level of difficulty or
otherwise of the topics in the curriculum. The average responses for each topic was then

coded. Table 4.73 displays the comparison of the responses. .
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Table 4.73 Comparison of students responses with the teacher responses on

perceived degree of difficulties of the curriculum topics
Key: A =Notdifficult B= Slightly difficult C = Very difficult
Item and choice Students’ Teachers’
responses responses

1. Standard separation of mixture

A

A

7. Particulate nature of matter

3. Symbols formulae and equations

4. Chemical combination

5. Gaseous state and gas Laws

6. Acids, bases, salts

7. Carbon and its Compounds

8. Petroleum

9. Applied Chemistry

10. Periodic Table

11. Mass-volume Relationship

12. Electrolysis

13. Acid- Base reactions

14. Rates of Chemical Reaction

15. Energy effects & Chemical Equilibrium

16. Non-metal and their Compounds -

17. Organic Chemistry

18. Orbital and Electronic structure

19. Nuclear Chemistry

20. Chemical Bonding

21. Metals and Compounds

22. Earth and space chemistry

A
A
A
A
A
A
B
B
A
B
A
A
B
C
A
B
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
B
C
A
A
A
A
A
A
A
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Only five out of the twenty two major topics (Petroleum, Applied Chemistry, Mass-volume
Relationship, Rates of Chemical Reaction and Organic Chemistry) were perceived as slightly
difficult by the students as against one indicated by the teachers. The topic ‘Rates of chemical
reaction” was deemed so by both teachers and students. The topic “Energy effects and chemical
equilibrium”™ was considered very difficult by both the teachers and students.

A comparison between the teachers and students perception ol factors responsible for poor
performances in chemistry was carried out using the Chi-square statistic. Table 4.74 shows the
results.

Table 4.74 Percentage students’ and teachers’ responses and chi-square _values on factors

responsible for poor performances in chemistry

Factors Not a problem | A problem | Chi-square P- value
Expensi?e textbooks 72.9 26.3 16.7 <.05
Mathematics involved in chemistry

makes it difficult 18.7 81.3 19.29 < 3
Student’s failure to do homework 25.8 74.2 44 0.00
Little or no counselling advice for |

students 25.0 75.0 65 <05
Practical classes not done at the same |
time with the theory 51.7 48.3 22.7 <.05
Too many classes for teacher 25.0 75.0 44 41 <05
Chemistry is not as easy as other subjects 12.1 87.9 19.78 <.05.

Chi square values were found to greater than the table values on the factors indicated and thus

significant. The factors of expensive textbooks, mathematics of ch

homework, non-concurrence of practical

emistry , default in doing

classes with thcory classes and heavy workload for
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teacher as well as the inherent difficulty of chemistry. Some of these facturs were also Tound (o
be responsible for the “demise” of chemisiry characterised by decline in enrolments and general

lack of interest in chemistry among students in the United Kingdom (RSC, 2005).

Table 4.75 Students’ suggestions on how to make Chemistry better

Frequency of | Percentage

Suggestions Tesponse

Having the text books 24 5.0
Having qualified teachers 16 3.3

Extra coaching 16 33
Having well equipped laborator, with

more laboratory work 424 88.3

Total 480 100.0

4.5.0 Cost Evaluation

An estimation of the minimum cos’ »f operating the curriculum was computed for three years,
from SSI to SS3. The total cost of "he program was obtained by summing up the personnel ,
equipment and material costs. The ¢ st of laboratory buildings  were omitted. Table 4.76
shows a summary of the categorics and estimated cost of operating the curriculum for 40

students.

182



Table 4.76 Estimated cost of operating the curricalum for 40 students (2004)

Cost Category

Cost in Naira

1.Personnel Cost, PC

a) Laboratory Personnel salaries per annum X 3 years 306.000.00
b) Teacher’s salaries for 3 years 532,000.00
2. Equipment cost (EC). Material Cost (MC) 3,019,700.00
Sub- Total 3.857.700.00
4, Comingency (10%) 385.770.00
Total Cost (TC) =(PC + EC + MC) 4,243 470

The minimum cost of operating the curriculum 1n a sc

hoo! is estimated at tour million. thwo

hundred and forty three thousand and four hundred and seventy Naira(N4.243.470.00). This cost

excludes the cost of training and other installation costs. This is the cost of operating the

curriculum for 40 students which was the average number for a science classroom as provided

for in the document of equipment for the curriculum (FMEST, 1993). As indicated by the report

of the visit to the schools there was no school with only 40 students, and the total amount

allocated to each school for science is far below this amount, thus this amount cannot be allotted

to chemistry alone. This indicates that funds were not adequately provided for operating the

curriculum.



CHAPTER FIVE
DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
The study is an evaluation of senior secondary school chemistry curriculum undertaken to satusy
the need for comprehensive information and data on the curriculum. Without a credize
e\.raluation it would not be possible to identify how the curriculum is faring and w-
improvements are required. This chapter contains a brief discussion of the findings and +¢
conclusions of the study. The recommendations for improvement on the curriculum &g

suggestions for further research conclude the chapter.

3.1.0. Discussion of findings

In the course of this study the following research questions were asked.
(i) How comprehensive and adequate are the objectives and content of the SS chemis-.

curriculum?

(i) Has the curriculum been adequately installed in the schools?

(iii) Do the implementation processes comply with that laid down for the curriculum?

(iv) Are the goals of the curriculum being achieved in the schools?

(vi) How adequate have the cost implications of the curriculum been especially in terms <7
materials and equipment input?

(vi) What are the discrepancies arising from the design, installation, process, product and cos
evaluation with respect tb the officially prescribed curriculum?

(vii) What suggestions could be made for the improvement of the chemistry curriculum i-

Nigerian Schools?



Answers to the questions are answered in this section by highlighting the study findings under
the various evaiuation concerns of the Provus Discrepancy evaluation model. These are  Design.
Installation, Process and Product and Cost evaluation. Attempts have been made to identify areas
of possible improvements in the design and execution of the study for improvement of

curriculum evaluation in particular and the educational enterprise in general.

5.1.1 Design Evaluation of the Senior Secondary Chemistry Curriculum.
(i) How comprehensive and adequate are the objectives and content of the SS chemistry

curriculum?

Comparisons of the process of designing the curriculum with other similar curricula have shown
that the curriculum had followed the necessary channels of curriculum design. However, the
design fell short of other similar curricula with the absence of attendant curricular materials in
form of student’s text books, work books and teacher’s guide tailored specifically to the

philosophy and objectives and processes advocated by the curriculum.

The curriculum though premised on the guided discovery approach did not reflect much of these
in the objectives as shown by the few objectives in the processes of science related to guided
discovery. Hence, teachers did not utilize the approach in their teaching as observed in the
classroom practice. The possible reason for non-usage of the approach is that teachers were not
taught or guided on how to teach using the approach and the curriculum document has not
provided instructions on it. This was probably mainly responsible for the paucity of practical

and project work in the schools, as reported by the students.
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The absence of textual materials while contributing to the problem had been found not to be
solely responsible for the poor showing of students in the senior secondary schools (AAAS 1999,
AAAS, 2001). As found by Welch (1968), provision-of induction or training programme on new
curricula have been very helpful in making their implementation successful. This however was
not the case with the chemistry curriculum. Concerted and systematic efforts were not made Lo
provide majority of the teachers with appropriate skills for effective delivery of the curriculum.
A large proportion (57.1%) of the teachers had not received any induction in the use of the
curriculum. Teachers who received training expressed the usefulness of the training to their

teaching practice.

The curriculum appeared adequate in complexity as both teachers and students expressed
saiisfziction with the contents coverage. However, there was a suggcestion for the removal of the
topic on Earth and Space Chemistry. This topic was one of the topics suggested for removal in
the National Curriculum for Science in Great Britain Schools Curriculum (SCAA 1994). These
two topics were also among those that were rated -negatively in terms of importance,
worthwhileness, practicability and meaningfulness by teachers in a study conducted by Busari
(1997). Both teachers and students rated the topic Energy effects and equilibrium as extremely
difficult for the students to understand. But teachers felt that students had more difficulties with
more topics than the students indicated in their own responses, this might indicate that the top-ics
were not beyond the level of complexity of the students. Such contemporary topics as Chemistry
and the world food problems, environmental chemistry (oil spillages, acid rain. poliution )which

are of great importance were not found in the curriculum.
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5.1.2 Curriculum Installation Evaluation

(ii) Has the curriculum been adequately installed in the schools?

A synthesis of the findings on installation showed some shortcomings in installation of the
curricutum. Using the consistency -of -programme —delivery checklist to find out whether the

programme had been effectively installed, it was found that:
(i) not all the teachers received the same lype of training in the use of the curriculum. .
(i1) not all the teachers teaching the curriculum received the same amount of training,

(iii)  there seemed to be insufficient orientation for school administration on the new

curriculum

(iv)neither the teachers nor the students received adequate materials for the curriculum

implementation,

(v) there seemed to be neither monitoring nor follow-up on the use and implementation of the

curriculum,

(vithere appeared to be no system of periodic feedback to teachers on how well they were
implementing the curriculum (except perhaps through the final examination result which is not a

true test of implementation)

(vii) not all the teachers used the Chief Examiner’s Report to guide their lessons.
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(viii) no opportunities have been provided for the teachers to ask questions on how the

programme should be implemented.

(ix)supplies needed (laboratory, chemicals, models ,charts, films) to support the programme
were not uniformly available in all schools. As much as 61.6% of the schools had inadequate

laboratories

(x) the methodology of guided discovery approach had not been adhered to by the teachers,
rather the traditional methods appeared to have prevailed as witnessed from the lesson
observation. This is similar to Aboaba (1990)’s finding that chemistry teachers spent more than
half of the total lesson time lecturing while students’ participation were found to be for only
13.3% of the lesson time. Even project works which could have compensated for some
memodoloéical lapses were not properly conducted as students indicated that as much as 89.9%

of the project work were not done at all.

The foregoing findings are indicative of the discrepancies in the installation of the curriculum in
the schools. Perhaps the hurried way in which the curriculum was introduced into the schools
was responsible for these observed lapses. Tvowi (1992) noted that the curricula in most of the
science subjects did not completely follow established curriculum development procedures. as

there were no trial-testing, before introduction into the schools on the full scale.

The situation of equipment of the teachers for effective monitoring of the students had been
affected by the same condition as the skills for teaching. Teachers were not inducted adequately
to effectively monitor homework and projects which are crucial to attainment in the curriculum.

In the Nuffield Chemistry curriculum which bore similarities with the SSSCE curriculum,
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sample texts were designed to go along with the curriculum to guide the teachers in assessing
students work. The fact that non-specialist chemistry teachers were also teaching in the schools
might be responsible for this situation as was the case in Britain where the Royal Society of
Chemistry (RSC) found out that the non- specialist teachers® lacked 'the confidence to deliver

the practical aspects of the subject (RSC, 2006)

The teachers agreed that the curriculum contents were adequate to the cognitive level of the
students. The teaching of chemistry before the SSS curriculum was introduced was didactic and
teacher dominated (Ajeyalemi 1987, Soyibo 1983), and the SSS curriculum was designed with a
focus on the guided discovery approach premised on students’ activities, which requires an
opposite orientation to the existing one. It would have been expected that teachers to teach the
new curriculum would have be.en given some systematic training and orientation programmes
with the curriculum in focus, however this was found not to be so. Rather, the teachers still
maintained the status quo to a large extent. This in turn affected the students’ active involvement
and initiation of activities. Students were hardly involved in much practical activities not to talk
of guided discovery activities. Project work were also not given prominence. All these were in
negétion of the spirit of the guided-discovery approach. According to Akusoba (1985) teachers
uncertainty of the appropriate skills to encourage in the students as well as the constraints of

time and large classes (Busari ,1996) might also have contribufed to this problem.

Students perception of chemistry appeared to be on the positive side, as majority of the students’
showed interest in chemistry. and were studying it because they liked it. However, the enrclment

for chemistry when compared to other subjects in the curriculum seemed to be on the decline.
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As discussed in the previous section, teachers were not adequately prepared (o teach the new
curriculum. Concerted efforts were not made to induct and re-orientate teachers to the new

approach which the curriculum envisaged . .

5.1.3. Process Evaluation

(iif) Do the implementation processes comply with that laid down for the curriculum?

The lapses highlighted in the previous section flow into this section. In discussing the findings
for process évaluation, mention must be made of the proposed methodology and expected
student behaviour in the schools One of the problems ideﬁtiﬁed by the students was that of not
doing practical work with the theoretical aspects. This finding is in agreement with Busan
(1996) where teachers were found to concentrate mainly on the theory aspects instead of

integrating the theory with the practical wok.

The curriculum documents prescribed the guided discovery approach implying provision of
continuous experiences for the acquisition of the skills of defining problems, critical thinking,
hypothesizing, collecting, testing and evaluating data, and manipulating variables among others.
This method was not being used in the school perhaps because the teachers were not given
adequate induction in the use of the methodology or in other skills needed for teaching the

approach

Large class size and heavy work-load were also mitigating factors to effective teaching . These
were also found to be  the situation in the schools and may have been implicated in the
inadequacy of practical lessons. The few practical lessons done were found to be done towards
the latter portion of the tfn‘ee-year course and most of these were teacher-demonstrated. The
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situation was also the same for the prescribed projects. Students were did not appear to have

adequate exposure to independent work and generation of ideas.

5.1.4 Product Evaluation

(iv) Are the goals of the curriculum being achieved in the schools?

The students’ performances were found to fluctuate from year to year although less than half of
the chemistry entrants passed the SSSCE yearly. This trend may still continue unless the short
comings in the curriculum installation and process are adequately addressed. Provision of

adequate facilities as well as adequate retraining of teachers, would assist in this direction

Teachers, positive high rating of the objective of relevance to students’ future pursuit of
chemistry as opposed to the low rating accorded students’ understanding of the topics might
imply that the chemistry curriculum is probably biased in favour of students pursuing higher

education.

Suggested problems and factors responsible for poor performances included non-equipment of
laboratories, inadequacy of teaching aids which are all hallmarks of propef installation of

curriculum. Other factors are related to students’ cognitive abilities.

The product obtained from the use of the curriculum was to be expected given the way the

curriculum stages were executed.
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5.1.5 Cost Evaluation
(vii) How adequate have the cost implications of the curriculum been especially in terms of

materials and equipment input?

Cost evaluation applies to all the evaluation stages, from the design to product stage. Without
financial enablement, proper execution of the curriculum would be impossible. There was no
indication of the possible cost of operating this curriculum hence cost effective analysis or cost
benefit analysis could not be done. However from the computation of cost of cquipment and
personnel and judging by the shortfall in equipment in the schools visited it was evident that the

curriculum did not receive adequate funding.

5.2.0. Conclusions
This evaluative study set out to assess the situation of the chemistry curriculum for senior
secondary schools in Nigeria with a view to understanding the dynamics better from the

perspectives of the end-users and in comparison with similar curricula elsewhere.

The curriculum though found to be philosophically sound. did not measure up in terms of
adequacy of the objectives for science education at the secondary school level. Inclusion of more
objectives to encourage student behaviour in the area of critical thinking, hypothesis and theory-
puilding and application of scientific knowledge would help in achieving the guided discovery

approach prescription.

The contents were found adequate in scope but, the prescribed methodology was not adequately
communicated to the teachers either in the document or through induction courses. Thus teachers
taught as best as they knew which was not always in line with expectations. The curriculum was
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also found 1o be biased in favour of higher education hopefuls and not the majority of students.

- This may be one of the factors responsible for the mass failure over the years.

Availability of equipment and materials for teaching chemistry was also faulted. Laboratories
were lacking in major requirements for the execution of the curriculum. Large portion of
prescribed experiments and projects were not done leading to students’ non-acquisition of the

expected skills and persistent under-achievement in the final examinations.

The curriculum though being operated in all Nigerian secondary schools was not adequately
introduced to the teachers. Adequate methods of feedback and assessments were also not put in

place.

The textbooks being used were all tailored to the curriculum with the atiendant shortcomings as
enumerated in the foregoing. The textbooks were therefore, found not to be guided -discovery

oriented.

For this evaluation study to be useful, suggestions for improvement must be made. These are

presented in the next section.
5.3.0. Recommendations

* This section answers the question, What recommendations could be made for improvement, for
the students, teachers, curriculum developers, government and all persons concerned with
education? The following recommendations are presented for consideration for improving the
curriculum.

1).The chemistry curriculum should be revised and updated.
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The format and organization of the curriculum document should be maintained but the
curriculum should be revised and updated as follows;
i. Curriculum should be restructured to accommodate students of varying ability and not only
the brilliant ones. This will debunk students’ impression that chemistry is a difficult subject.
ii. There should be a built- in system of feedback and monitoring for the curriculum whercehy
teachers and even students can report on their use of the curriculum. Such fecdback would be
useful for the review of the curriculum.
ii). The curriculum document should be more explicit in respect of the methodology to employ.
Specific information should be provided on the guided-discovery approach or any approach
expected to be used.
iii. The content of the curriculum should be updated to make provision for contemporary issues
in science and Cﬂenﬁistry.
iv. The objectives should be reviewed to reflect the activity- orientation that was proposed.
v. There should be an indication of the level of performance expected from the curriculum so
that it would be obvious when there is underperformance.
2. All stakeholders in the chemistry education should have specific roles and responsibilities in
currictlum implementation and maintenance.
i. The body responsible for curriculum should see to the development, monitoring, evaluation
and feedback of the curriculum on a regular and consistent manner.
ii. A systematic programme of training in the use of appropriate approach in the curricutum
should be designed to assist the teachers to cope with the challenges of the curriculum as well as

share ideas with other teachers.

164



iii. Teachers should be empowered to conduct assessment and feedback on the curriculum as
they use it in the schools.

iv. There should be a restructuring of the methodology of teacher preparation programmes in
chemistry education to make the teachers more relevant in the delivery of their lessons.

3. There should be an estimate of the implication of operating the curriculum in terms of teacher
needs, equipment and materials, timing and other logistical inputs necessary.

4. There should be a built- in system of feedback and monitaring for the curriculum whereby
teachers and even students can report on their use of the curriculum. Such feedback would be
useful for thé review of the curriculum and also track best practices and weaknesses.

5 Provision should be made in the review of the curriculum for the views of teachers and
students on the use of the curriculum. These are to be collected and processed at stipulated
intervals from the schools and be used for further. refinement of the curriculum.

6. The use of participatory approaches and active learning processes which promote students
taking active part in their own learning should also be included in teacher training programmes.
7. The various reports of the monitoring exercises by the Implementation Committee of the
National Policy on Education and the Nigerian Educational Research and Deveiop'ment Council,
should be made available to the State Ministries of Education and subsequently to the schools so
that any shortcoming observed could be adequately corrected.

8. Adequate funding of schools and regular payment of teachers’-salaries are to be made top
priorities in order to stimulate general interest and devotion across board.

9. Curriculum development efforts should be more thorough and be made to include cost

implications
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10. Evaluation should be a compulsory component of every stage of development and cxecution

of projects in Nigeria.
5.4.0. Suggestions for Further Research
Further research is suggested in the following areas.

1.) Feasibility of feedback networking scheme that can be used by all teachers teaching chemistry

in secondary schools in Nigeria.

ii.) Similar evaluative study on the other science subjects (physics. biology. health science) at the

secondary school level .

iif). A follow-through study on the performances of post SSS chemistry students to see how the

SSS has prepared them for higher education.
iv). A study of the feasibility of the guided- discovery approach in Nigerian schools.
v.} An exploration of the feasibility of using participatory approaches for teaching science.

vi. Research on the cost effective analysis of the curriculum.
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APPENDIX III
KEY TO THE SPECIFICATION OF OBJECIVES

Detailed Description of student’s behaviours

Ao

Al

A2
A3
A4
A5

KNOWLEDGE AND COMPREHENSION
-kmowledge of specific facts

-knowledge o f scientific terminology
-knowledge of concepts of science
-knowledge of conventions

- kmowledge of trends and sequences

A6 -knowledge of classifications, categories and sequences

A7
A8
A9

-knowledge of scientific techniques and procedure
- knowledge of scientific principles and laws
-knowledge of theories or major conceptual themes

A10 - identification of knowledge in a new context
All - iransformation of kmowledge from one symbolic form 1o another

BO
Bi
B2
B3
B4
B5

co

Ci
C2
C3
4

PROCESSES OF SCIENTIFIC ENQUIRY I - OBSERVING AND MEASURING
-observation of objects and phenomena

- description of observation using appropriate language

-measurement of objects and changes

-selection of appropriate measuring instrument

-estimation of measurements and recognition of limits in accuracy

PROCESSES OF SCIENTIFIC ENQUIRY Il -SEEING PROBLEMS AND
SEEKING SOLUTION
-recognition of a problem
- formulation of working hypothesis
- selection of suitable tests of a hypothesis
-design of appropriate procedure for performing experimental tests

DO PROCESSES OF SCIENTIFIC ENQUIRY 1 -INTERPRETING DATA AND FORMULATING

GENERALISATION

D1 -processing of experimental data

D2 -presentation of data in the form of functional relationships

D3 -interpretation of experimental data and observations

D4 - extrapolation and interpolation :

D5 - evaluation of a hypothesis under test in the light of the experimental data obtained
D6 - formulation of generalizations warranted by relationships found

EQ0  PROCESSES OF SCIENTIFIC ENQUIRY IV -BUILDING TESTING AND REVISING A
THEORETICAL MODEL

El  -recognition of the need for a theoretical model

E2  -formulation of a theoretical model to accommodate knowledge

E3 - specification of relationships satisfied by a model

E4

- deduction of new hypotheses from a theoretical model



E5

- interpretation and evaluation of tests of a model

E6 - formulation of a revised, refined or extended model

Fo
Fi
F2

APPLICATION OF SCIENTIFIC KNOWLEDGE AND METHODS
- application to new problems in the same field of science
- application to new problems in a different field of science

F3 application to problems outside of science including technology

GO
Gl
G2

HO
Hl
H2
H3
H4
H5
H6

10
11
12
13
4
5}

MANUAL SKILLS
- development of skills in using common laboratory equipment
- performance of common laboratory techniques with care and safety

ATTITUDES AND INTERESTS

-Manifestation of favourable attitudes towards science and scientists
- acceptance of scientific enquiry as a way of thought

-adoption of scientific attitudes

-enjoyment of science learning experiences

- development of interests in science and science-related experiences
- development of interests in pursuing a career in science

ORIENTATION

- relationship among various type of statement in science

-recognition of the philosophical limitations and influence of scientific enquiry

- historical perspectives: recognition of the background of science

-realisation of the relationships among science, technology and economics
-awareness of the social and moral implications of scientific enquiry and its results
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APPENDIX IV

Cost of minimum item of apparatus and chemicals

Item | DESCRIPTION QUANTITY COST IN
No NAIRA

) Ammeters 40 14,000
2 Asbestos mats 40 22,000
3 Aspirator 10 & 25 litres 44&3 12,000
4 Balances Electrical +Triple beam 1&2 135,000
5 Barometer tubes bl 3.000
6 Basins, porcelain 40 32,000
7 Barteries 6 volis 2 3,000
8 Beakers (100cm , 250cm ,2000cm 40, 50, 5 62,000
9 Bell jars 2 2,400
10 Boss heads 10 20.000
1 Beehive shelves 2 1,500
12 Boyle's Law tubes 2 7.000
i3 Burettes/ Burettes brushes L0110 50500
14 Bucket, polythene ! 250
i5 Bunsen burners 40 30.000
16 Carbon rods 10 6,000
17 Calorimeters 5 17,500
18 Cobalt blue glasses 40 30,000
19 Combustion tubes & boats 5&5 7.000
20 Clips, Mohr 10 4.000
21 Condensers, Liebig 50cm 5 22,500
22 Copper plates 10 12,000
23 Corks(assorted)/ borer/sharpener/press 5 packs/Iset/1/1 17,000
24 Cotton wool 1 bundle 850
25 Crucibles, porcelain with lid 40 34,000
26 Petri dishes 10cmx 5cm 40 28,000
27 Deflagrating spoons 6 4,800
28 De-ionizer, with spare cartridges 1 90,000
29 Desiccators 2 3.000
30 Drying tubes & drying rowers 10&2 & 900
31 Eudiometer 2 3.000
32 Fumnels, polythene/ glass 40/5 16,250
33 Funnels, separating/thistle 2/10 8.900
34 Filter, paper/pump/flask 20 packs/1/2 35,700
35 Fire extinguishers CO2 2 12,000
36 Sflask flat bottom, 250cm3/500cm3 80/2 136,000
37 flask volumetric, 2000cm3/1000cm3 2/5 20,000
38 flask ,250cm3,distilling with side arms/conical 5/120 66,000

1,000,050




Item DESCRIPTION QUANTITY | COSTIN
No NAIRA
Brought forward 1.000.050
39 Gas jar cover for gas jar 10 1,500
40 First aid box(fully equipped) 1 35,000
41 gas jars, 20 x Scm , 10 8500
42 Gas troughs, glass, 28cm x 12¢m 5 9.000
43 Gas wash bottles(Woulff) 5 2,000
44 Gas measuring tubes with stop-cock.50cm3 10 3,500
45 Glass rods, 5-6mm 2kg 800
46 Glass cutter, tungsten carbide tipped 2,000
47 Glass tubing (assorited) 4kg 4,000
48 Graduated cylinders, 25¢m3/100cm3 glass 10/10 10,500
49 Graduated cylinders, 100cm3 polypropylene 2 1,300
50 Graduated gas syringe, plastic, 50cm3 40 24,000
51 Glass wool ' 1kg 1,500
52 Galvanometer-centre zero(24 ohms) 2 9000
53 Grease (Vaseline) 250g 250
54 Indicator botile, plastic 50cm3 20 9,000
55 Kipp's apparatus, 100cm3,borosilicate 2 9 0N}
56 Mercury tray, 38cm x 23cm ' i 2,000
57 Meter rules 10 4,500
58 Molecular models 2 boxes 3.000
39 Mortar and pestles, 15¢cm 3 5,700
60 Nichrome wire. SWG 28 1 roll 850
61 Pipe clay triangles, side of triangle 50mm 40 26,000
62 Pipette, bulb, 25cm3 40 20,000
63 Pipette, straight, graduated 0-25cm3 10 5.000
64 Dropping pipette(Teat), glass 40 8.000
65 platinum electrodes 4 3,000
66 Porous pots 3 x 18cm 5 4,500
67 Periodic table i 2,000
68 Reagent bottles, normal mouth, 250cm3 40 20,000
69 stoppered, amber 40 20,000
70 Reagent bottles, wide mouth, 250cm3, stoppered, plain 40 20,000
71 Retort, glass, borosilicate, stoppered 250cm3 3 1.500
Sub-total 278,900
2,279,000
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Item DESCRIPTION QUANTITY | COST IN
No NAIRA
Brought forward 2,279.000
72 Retort stands, 45cm rod base 20x15cm 40 26,000
73 Retort clamps 10 26.000
74 Retort rings, 7cm 2 1,600
75 Rubber stoppers, assorted single and double holes 150 45,000
76 Rubber stoppers, assorted, solid 200 60,000
77 Stands, burette, wooden, heavy base, 20x135x2 5cm 40 26,000
7 Spatula, nickel, 1 5em (Chuttuway) St} Jtan
79 Test tube rack to hold 10 tubes 41 26,000
80 Splints, wood 12 bundles 10,200
81 Stop clock 2 Y.000
82 Switches, electrical 1a 1.500
83 Sand buckets 4 1.200
84 Test tubes, borosilicate, 16x 150mm 500 7.500
83 Test tube, boiling, borosilicate, 24x24x25mm 20 2000
86 Test tube holders, wooden 40 10.0600
87 Tapers ,wax 05kg 150
88 Thermometers, - 10 C 1o 105 C by 1 40 26,000
89 Thermometers, 0 C to 360 3 3,750
90 Torch bulbs 10 300
9l Tongs, crucibles, 15¢m, stainless steel 0 14,000
92 Tubing, rubber, Smm internal diameter 10 4,500
93 Tiles, White, 10cmxi0cm 10 4,500
94 (Tripod stands to suit standard Bunsen burners(20cm high) 40 2,600
95 U-tubes long (manometer) 2 1.900
96 U-tubes short with arms fabsorption) 3 4,730
97 Voltameters (Hofimann) ! 15.000
98 Voltameters, 0-3V,.DC 3 2,250
99 Wash bottles, polythene, 250cm3 40 11.200
100 Wire gauze with asbestos cnre, { em2 40 6.000
101 wash glasses, 7.5cm 80 12,000
102 weighing bottles with cap, 25x50mm,glass 2 1,300
103 Water baths 2 30,000
104 Fire extinguishers CO2 4 24.000
Sub-Total 153,400
2,732,400
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Item No | DESCRIPTION QUANTITY COSTIN
NAIRA

Brought Forward 2,732,400

104 Protective goggles 40 14.000
105 Acetic (Ethanoic) Acid 2% 11,500
106 Aluminium metal 300g 1850
107 Ammonia Solution 2x251L ¢.000
108 Ammonium Oxalate 300g 3,300
109 Ammoniwm Sulphide 231 15.000
110 Acetone 2.3L 8.7350
111 Animal Charcoal Skg 52,500
112 Barium Chloride lhg 5.000
113 Calcium Chiloride({Anhydrous) kg 13,000
114 Calcium Hydroxide(slaked lime) tkg 6,500
115 Calcium carbonate Tkg 4.300
116 calcium nitrate lky 4.300
117 Calcium Sulphate Tkg 4,500
118 Calcium Oxide 300g 3.000
119 Copper turnings 300g 3,500
120 Copper foil 500¢ 3,500
121 Copper(li)sulphate 2kg {3,000
122 Copper(ll)carbonate J00g - 4,330
123 Methylated Spirit _ 2x251L 3,000
124 Diethyl ether(Ethyl ethane) 235 21,230
125 Hydrochloric acid{conc.) 4x25L 7,000
126 Iron metal{filings) 1kg 3,000
127 Iron (I)suiphate{anhydrous) 300g 3,000
128 Tron(lljchloride S00¢g 3,000
129 Iron(Iil)chloride J00g 3,000
130 | Iodine 500g 9.500
131 Lead ethanoate (acetate) lkg 4,300
132 Lead dioxide 250g 4,500
133 Lead (il)nitrate lkg 3.500
134 Lead acetate paper (pack of 10 books) 6 packs 27
135 Litmus paper blue (pack of 10 books) 12 packs 9.600
Sub-total 287,300

Total 3,019,700




item DESCRIPTION QUANTITY | COSTIN
no NAIRA
Brought forward 3.019.700
136 Litmus paper red(pack of 10 books) 12 packs 9,600
137 Litmus solution ' 300¢ 4,500
138 Ligquid paraffin 2.5L 11,000
139 Magnesium ribbon 100g 2,950
140 magnesium nitrate 500g 3.850
141 Methano! 2.5L 11,250
142 Methyl orange indicator 25g 3.000
143 Methyl red indicator 25g 3,000
144 Mercury 2kg 17.000
145 Nitric acidfconc.) 2x23L 2000
146 Faraffin wax lkg 4.500
147 Potassium sulphate 500g 4,500
148 Potassium dichromate 500g 4,500
149 Porassium hexacyanoferrate(l!]) 300g 3,950
150 Potassium hydroxide Skg 52,500
131 Phenolphthalein 100g 3.000
152 Sodium metal 300g 3300
153 Sodium chloride lkg 3.000
154 Sodium nitrate Thg 3.000
155 Sodium hydroxide Skg 52,300
136 Sodium carbonate(decahydrate) Tkg 4.000
157 Sulphur 500¢g 3.500
158 Sulphur Acid{conc.) 2x25L 11,500
159 Silver nitrate 250¢ 22,500
160 Zinc nitrate 500g 3.500
Sub total 255,100
Grand Total 3,374,800
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