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Abstract.

The major purpose of this study was to evaluate the state of resources
for teaching and learning science in secondary- schools in Delta State
of Nigeria. To guide this study, ten research questions were raised and
answered. The design of the study was survey and the major
instrument used for data collection was questionnaire. Other means
used for data collection were interview and on the spot assessment of
situations by the researcher.

The samples of the study include: 90 public secondary schools, 90
school Principals and 270 science teachers drawn from the three
senatorial districts in Delta State - Delta North, Delta Central, and Delta
South. In selecting the schools, 30 public senior secondary schools were
randomly selected from each senatorial district. The data collected were
analysed with simple percentage statistic. The major findings of the
study indicate the following: that the bulk of the science teachers in our
secondary schools are NCE holders; that the science education
graduates who should have been teaching the science subjects are few;
that science teaching at the secondary school has become all comers
field where graduates from different fields and disciplines teach one
science subject or the other; that there is serious shortage of science
teachers in schools; that the existing science teachers are overloaded and
that the science teacher to pupil ratio of about 1:200 is abnormal; that
most of the secondary schools do not have standard laboratory
structures; that all the schools that have laboratories do not have
adequate facilities in them; that all the laboratories have no computers
for possible use of power point; that the few schools with school
libraries lack recent science books for teaching and learning content in
the school science curriculum; and that the government has not put in
place policies that will . enhance steady growth and development of
science education.

Introduction.

To carry out the study of science teaching, it seems logical that we begin with a definition of
natural science. Science is a discipline of its own. Science as a discipline is systematic and
comprehensive; it implies that it has characteristic methods, addresses specific types of questions,
advances specific types of answers and carries with it a fund of results as well as a characteristic set of
presuppositions. With this background information about science in mind, Evans (1986) defined the
natural science as a theoretical explanatory discipline which objectively addresses natural phenomenon
within the general constraints that: (1). its theories must be rationally connectable to generally
specifiable empirical phenomena and that (2). It normally does not leave the natural realm for the
concepts employed in its explanations.

At the secondary level of education, the natural science is taught in school subjects as Biology,
Chemistry and Physics. The fusion of the three subjects is also taught as Integrated Science. The general
purpose of Science Education is to promote scientific literacy. Ajaja (2007) noted that the products of
science, the methods of science and the attitudes developed while studying science influence
individual's application of scientific ways of doing things or expertise in everyday living. Trowbridge
and Bybee (1996) advised that science teaching should be done, to facilitate students' learning about
science and technology as they need to understand and use them in their personal lives and as future
citizens. Continuing, they noted that science teaching should sustain students' natural curiosity; develop
their skills in inquiry and design; improve their scientific explanations, help them develop an



understanding and use of technology; contribute to their understanding of the role, limits, and
possibilities of science and technology in society; and inform the



choices they must make in their personal and social lives. Science is not taught in abstraction. It is
demonstrated and facts proved to students for them to learn effectively. Effective teaching and learning
of science require reservoir of resources. These resources include well trained science teachers, teaching
aids, laboratories, laboratory equipment, reagents, chemicals, laboratory space, models, teaching
machines etc. Ajaja (2007) noted that among others, science resources make knowledge easily
accessible to learners. Ajaja and Kpangban (2000) submitted that: "Today and tomorrow's children must
have to be equipped for the new world that will be dominated by science and technology”. Sound
science knowledge that can meet the demand of the 215 century can only be acquired in the environment
with knowledgeable human resources and workable and available material resources. Ige (2000) noted
that science teaching and learning can only be meaningful and effective if backed by the necessary
resources to enrich instruction. Lorscbach and Tobin (1997) found that the use of the senses in
laboratory exercises enhance learning. They noted that it is only through seeing, hearing, touching,
smelling and lasting that an individual interacts with the environment. This implies that the effective
teaching and learning of science require resourceful teachers and equipped laboratories for analysis.

Although the history of science teaching in Nigeria is recent when compared with other nations,
but the rate of resource development for teaching the discipline is not encouraging. In Nigeria, science
teaching has its roots in the primary schools (Abdullahi, 1982). The first known primary school was
established in Badagry in 1843. Science was taught in these early schools as rural science. It is
disheartening to note that the very scanty studies on problems of teaching and learning science
conducted in different parts of the country reported very poor state of resources for teaching science.
Akpan (1999) discussing the findings of Ivowi (The problems of science teaching in Nigerian schools-
1979-1983) stated that both qualified science teachers and science equipment and grossly inadequate for
teaching science in schools. He further noted that in some schools these sources are not available at all.
Baikie (2000) in a keynote address at the 415 STAN conference further echoed the seriousness of the
problem. In his words, he stated that:

"The pressing inadequacy, and in some more serious situations, near —
absence of teaching aids, laboratory equipment, reagents, chemicals,
laboratory space etc are well known to most, if not all of us." Source:
41%)

STAN Conference Proceeding 2000 P.4

The main concern of this paper is to find out the state of resource materials for teaching and
learning science in secondary schools in Delta State. The findings will specify areas that need
government immediate attention for policy formulation. The study has also become very necessary at
this point in time because cases of poor performances of students in science subjects are still very much
with us (Aghenta, 1982; Ajaja, 2002: WAEC. 2004, 2005, and 2006). The study willspecifically
evaluate the state of instructional and human resources for teaching and learning science in our schools.
These will include: the teacher, laboratories, equipments, libraries, chemicals, teaching machines etc.

Statement of Problem

This study is an attempt to bridge the gap in our knowledge of the state of science teaching in
schools in Delta State. Although there have been some scanty research efforts on the problems of
science teaching in other states in Nigeria, their findings are peculiar to the states where the studies were
conducted and may not be applied to Delta State. Based on their findings, recommendations cannot be
made to Delta State Government for policy formulation and implementation.

A review of literature in science education in the past two decades in Nigeria indicates that there
are not known documented research efforts either in the form of projects, conference proceedings,
workshop proceedings or seminar presentations on science teaching in schools in Delta State. Such
papers would have served as a guide for both science teachers and government on curriculum
implementation. It is for the purpose of redressing this trend that this study is being carried out. The
statement of the problem therefore is, will the evaluation of the state of resource materials for teaching
science generate ideas for solving the problem of persistent poor performances of students in science
subjects?

Research Questions.
To guide and direct this study, the following research questions were asked and answered.
1. What types of teachers teach science in our schools?



What proportion of school teachers teach science?

What is the work load of science teachers in our schools?

What percentages of our schools have standard laboratory buildings?

What percentages of our schools have equipped laboratories?

What levels of adequacies are the reagents and chemicals in the laboratories?

How often are equipment, chemicals and regents replaced in our school laboratories?
How often are laboratories expanded to meet students' population increase?

. How many schools have computer to assist in teaching and learning?

10. What percentages of our schools have libraries with recent science books?
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Methodology:
Design of the Study

The design of the study is survey. The design is suitable for the study because the researcher
intend to study the large population of all the secondary schools in Delta State by studying a sample
chosen from the large population and collecting data of interest with questionnaires and interviews.
Survey researches are generally concerned with describing the nature of the existing conditions.

Population and Sample of the Study

The test population consists of all the secondary schools in Delta State. There are about 381
secondary schools in Delta State. The senior secondary school science students' population is about
195,775. The samples of the study include: 90 Senior Secondary Schools; 30 schools from each
Senatorial District, 90 School Principals, 270 Science Teachers and 22,500 Students. The three
senatorial districts include Delta North, Delta Central, and Delta South. The technique employed in
collecting samples of subjects was the proportionate random sampling technique. Using the withdrawal
replacement technique, 30 Senior Secondary Schools were selected from each senatorial district. One
Principal represented each of the schools.

Instruments.

The major instrument used for the study was questionnaire. The questionnaire was of two
types; the Principal questionnaire and Science Teachers questionnaire. The items in the questionnaire
were framed to generate data for answering the 10 research questions. Other strategies employed in data
collection include: interview of Science Teachers and personal assessment of the science laboratories.

The two questionnaires were validated by a jury of three experienced science teachers; one
Chemistry, one Biology, and one Physics, who have taught these subjects for the past 10 years. Since
content validity was what was determined, the choice of a jury agrees with the recommendations of
Wiseman (1999) and Johnson and Christensen (2000). The reliabilities of the Principal and Teacher
guestionnaires were put at 0.72 and 0.75 respectively' using the inter-rater reliability method. A high
reliability of 0.70 or higher shows that the test is reliable (accurately) measuring the characteristics it
was designed to measure (Thorndike and Hagen, 1977; Wiseman, 1999; Johnson and Christensen,
2000;and Borich, 2004).

Procedure for Data Collection

The researcher together with three research assistants; one from each senatorial district
administered the questionnaires to the Principals and Science Teachers of the sampled schools. Two
days was spent in the administration of questionnaire, interviewing of subjects and on the spot
assessment of facilities in the science laboratories in each of the three senatorial districts. All the
questionnaires were collected from the respondents as soon as they finished with their responses. Their
responses were scored and presented in tables.



Result and Discussion
Results.

Shown in table 1, the bulk of Biology teachers in our secondary schools are NCE holders 47%. The
science education graduates who specialized in Biology constitute only 27% of Biology teachers. Other
calibre of graduates who teach Biology in our schools include: BSc (Botany, Zoology and Microbiology)
20%, HND (in Biology related disciplines) 3%, BSc (Agric) 2%, and Post graduate degree holders in
Biological Sciences 1%. For Chemistry, the major types of teachers who teach the subject include: NCE
holders 51%, single honours Chemistry graduates 25% and science education Chemistry graduates 20%.
Other graduates like; HND holders, graduates in Biology and engineers also teach Chemistry in our schools.
Physics is taught mainly by NCE holders 30%, science education graduates in Physics 23%, single honours
graduates in Physics 16% and Chemistry' graduates 12%. Others who teach Physics include: HND holders,
mathematics graduates, Biology graduates and Engineers.

Table 2 shows that the average percentages of science teachers in schools are in this order: Biology
10%, Chemistry 8% and Physics 4.3%. This is also shown in figures 1 and 2. The table also shows that the
average work-load per science teacher per week follows this order: Biology 38/week, Chemistry 35/week
and Physics 39/week. Also shown in the table, the ratio of science teachers to science students is in the
order: Biology 1:206, Chemistry 1:199 and Physics 1:2109.

Table 3 shows that most of the secondary schools in the state lack standard laboratory structures.
Older schools of about 30 years and above, all have standard laboratory structures while schools of between
15-25 years old and less than 15 years old, only 48 and 44 percent of them respectively have standard
laboratory structures.

Table 4 shows that responses from respondents on availability of equipment, chemicals, reagents,
charts, models, support staff and computer essential for teaching and learning science subjects are grossly
inadequate and in some case not available. In all the schools science laboratories visited, none of them has a
computer for power point usage.

Table 5 indicates that there is no clear policy decision by government to guide how long it will take
to expand existing laboratories as students' population increase; replace equipment, chemicals, and reagents;
and replacement of dead, retired or transferred support laboratory staff as all respondents favoured that there
is no time frame for them. The table also showed that quickly consumed reagents, chemicals and materials
are provided in the science laboratories only during the preparation for final year senior school certificate
examinations.

Table 6 shows that the state government does not have any clear-cut policy which it implements to
the later on employment of science teachers, transfer of science teachers and replacement of transferred
science teachers as all respondents indicated that there are no time frame for doing them.

Shown in table 7, current science textbooks for teaching the contents in the school science
curriculum are not available in schools. The few science textbooks available in few school libraries are

outdated; published in the sixties and seventies.
Table 1 Background qualification of science teachers in schools

Teachers Qualification N %

* Biology
NCE (Biology major) 36 47
HND (In Biology related disciplines) 5 3
BSc (Botany, Zoology & Microbiology) 36 20
BSc. Ed and B.Ed (Biology) 49 27 o
BSc (Agric) 4 2
MSc& Ph. d (Biology) 2 1
Total 182 100

* Chemistry
NCE (Chemistry major & minor) 54 51




HND (In Chemistry related disciplines) | 1
BSc & BSc Ed & B.Ed (Biology) 2 2
BSc (Engineering) 1 1
BSc (Chemistry, Industrial & Applied) 27 25
BSc. Ed and B.Ed (Chemistry) 2 20
MSc & Ph.d (Chemistry) NIL NIL
Total 106 100
* Physics
NCE (Physics major & minor) 26 30
HND (In Physics related disciplines) 7 8
BSc & B. Ed (Mathematics) 5 6
BSc & B.Ed (Biology) 3 4.
BSc & B.Ed (Chemistry) 10 12
BSc (Engineering) 1 1 f
BSc (Physics) 14 16
BSc. Ed and B.Ed (Physics) 20 23
MSc & Ph.d (Physics) NIL NIL )
Total 85 100
in page 8
Table 2. Proportion of Science Teachers in Schools
SENATORIAL [SCIENCE |5 g R k5 S35 g i
DISTRICT SUBJECT ol 2 =4 § ai § 3 J
TEACHER - o 8 ” 2 S .« © - o 3 : ¥
— e O o O Q — O B Q |
g858 |°5 (sEEs s53 (€8 3|
238 22 <823 236 |
*  Delta Biology 71 10 36 15,000 1:211 |
North Chemistry |40 8.1 34 9,000  |1:225
Physics 35 4.5 36 7,500 1:214 j
¢  Delta Biology 61 8.7 39 12,200 1:200
Central Chemistry |35 7.9 36 6,600 1:186
Physics 29 4.3 40 6,000 1:207
* Delta Biology 50 9.2 38 10,300 1:206
South Chemistry |31 7:5 36 5,800 1:187
Physics 22 4.1 40 5,200 1:236
* Average Biology 61 10 38 12.500 1:206
Chemistry 35 8 35 7,133 1:199
Physics 27 43 39 6,233 1:219
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Table 3. Distribution of Standard Laboratory Structure in Schools

Age of school N  [School with|School without% with(% without
Laboratory Laboratory Laboratory Laboratory.

30 yrs and above 27 127 0 100 0

15 -25 years 54 |26 28 48 52

Less than 15 years 9 4 5 44 56

Total 90 71 33 63 37
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Table 4. Availability of Laboratory facilities (Equipment, Reagents & Chemicals) in Science

Laboratories in Schools
Subject  |Scope  of[Fqcilities in Laboratory/% of schools
Laboratory [availability  [Equipt. [Chemicals |Reagent [Charts |Models [Support |[Computer
staff

Biology  |Available 100% 100% 100% 100% |100% 3% NIL

Laboratory |Adequate 25% 20% 20% 50% 15% NIL NIL
Not 75% 80% 80% 50% 85% 100% 100%
adequate
Not NIL NIL NIL NIL NIL NIL 100%
available

Chemistry |Available 100%  |100% 100% 100%  [36% 2 NIL

Laboratory |Adequate 12% 10% 8% 20% 15% NIL NIL
Not 88% 90% 92% 80% 85% 100% 100%
adequate >
Not NIL NIL NIL NIL NIL NIL 100%
available

Physics Available 100% 100% - 100%  |20% 6% "NIL

Laborat

DO Indequate  145%  [50% i 45% 5%  NIL NIL

Not 55% 50% - 55% 75% 100% 100%
adequate
Not NIL NIL NIL NIL NIL NIL 100%
available

In page 9



Table 5. Expansion of Laboratories and Replacement of Equipment, Chemicals, Reagent and

Materials
Policy DURATION IN YEARS
0-5 6-10 [ 11-15 | 16-20 |No During  |No. of

time |SSCE  [respondents
frame |exams

» Expansion of Laboratories. \

» Replacement of long lasting N

Equipment, Reagents  and

Chemicals.

* Replacement of quickly| v

consumed chemicals.

\/

* Replacement of quickly|

consumed reagent

n page 9



* Replacement of quickly
consumed materials.

» Replacement of support staff

In page 9

Table 6. Employment, Transfer and replacement of transferred Science teachers.

Policy

DURATION IN YEARS

0. (610 | 11-15 | 16-20 INo During  No. off
. time |SSCE  |respondents
frame |exams

« Employment of science teachers v 90
» Transfer of science Teachers V 90
» Replacement of transferred science \ 90
Teachers
In page 9

Table 7. Available Science books in School Li |nary.

Books Categories Quantity When Published

1. Biology

* Form And function Few In 1960s & 1970s

* Ecology NIL.

* Genetics NIL

Few In 1960s & 1970s

e Practical

2. Chemistry

* General and Inorganic Chemistry Few In 1960s & 1970s #

* Organic Chemistry NIL

* Volumetric Analysis Few In 1960s & 1970s

* Qualitative Analysis Few In 1960s & 1970s

* Objective Chemistry Few In 1960s & 1970s

3. Physics

* Mechanics & Thermodynamics NIL

* Electricity & Waves NIL

* Applied Physics NIL

* Practical Physics Few In 1960s & 1970s

« Objective Physics Few In 1960s & 1970s

n page 9
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Discussion.

The findings of this study is significant in that it has been able to lucidly x-ray the magnitude
and scope of some teething problems hindering the effective teaching and learning of science in our
schools with particular reference to resource materials. The study which drew samples from the entire
state was able to highlight the problems of: staffing (quality and quantity of science teachers) in schools;
science teacher's work load; science teachers to science students ratio; availability of laboratories and
facilities in them; expansion of laboratories to increase working space as students population increase;
government policy on employment, transfer and replacement of transferred science teachers; and finally
the state of the school libraries and kinds of science books in them. Some of the findings of this study are
shocking and thus calls for immediate attention of government and all stake holders in education to
provide solutions to the identified problems.

One major finding of this study is that the science departments in all secondary schools in the
state are poorly staffed both in quality and quantity of teaching staff The bulk of the science teachers in
the schools arc still NC’E holders who themselves need to be retrained to enable them implement
correctly the science curriculum package used in schools. The science education graduates in the various
subjects are in minority and sometime almost insignificant. The teaching of science subjects in
secondary schools is portrayed as "all comers” field as teachers with various applied sciences
background teach the science subjects to students. This has resulted in wrong presentation of science
content materials to students. This may be one of the reasons for the persistent poor performances of
students in science subjects as reported by Urevbu (1997) and Ajaja (2002).

The excessive science teachers work-load and the very low ratio of science teachers to science
students does not allow for effective and proper teaching of science subjects in schools. The science
teachers work-load and science teacher to science student ratio as shown in table 2, negates the standard
recommended in the National Policy on Education (2004) of maximum work-load of 35 periods per
week and ration of 1:40 teacher to students. The work-load as shown in table 2 would have been far
higher if the maximum of 40 students per class was enforced.

The science laboratory is the power house for teaching and learning of science. Effective
teaching and learning of science takes place in the laboratory. This study found that a great percentage of
the secondary schools do not have standard laboratory structures. What most schools have as
laboratories are mere rooms with tables and benches with some few reagents, chemicals and equipment
packed on the tables. All the secondary schools studied showed grossly inadequate supply of all facilities
required in a standard laboratory. This finding agrees with what was noted by Baikie (2000).

The non-existence and if they exist non-implementation of science education policies to sustain
the growth and development of science in our society was shocking. This is a serious indictment of the
state government and the ministry of education. This lack of policy to focus educational development
has allowed laboratories built in the sixties and the facilities in them for few students then to continue to
serve hundreds of science students of today. The situation has discouraged both the science teachers and
students from proper teaching and learning of science. The lack of government policy to enhance quality
science education has resulted in the entrenchment of sharp practices in the areas of employment,
transfer and replacement of science teachers in schools. The teaching service board can afford to transfer
an only science teacher in a school without replacement. It can also post science teachers to urban
schools without remembering the rural schools. This whole situation agrees with Baikie (2000) stand
that no concrete foundation for science and technology development has been laid.

This study found a non-availability of recent science text-books for teaching and learning
science in the few secondary schools that have libraries. Even the out-dated science text-books found arc
grossly inadequate. Ajaja and Kpangban (2007) made a similar finding. Science books which are mostly
stored in the libraries are the underlying store house of knowledge, information and ideas (Paul, 2002
and Omar, 2006). The non-availability of science books in school libraries has killed the reading culture
among secondary school students and enshrined an era of examination cheats in our school system.



Conclusion.

Wholistically, and looking at the journey for far, our quest for sound and qualitative science
education at the secondary level of education appear very elusive. We can however, turn things around if
the government of the day is prepared to put certain measures in place to correct the ills of the past. Such
measures that will enhance the effective teaching and learning of science in the state include:

i.  Regular employment of science teachers to meet short falls;

ii. Training and retraining of existing science teachers;

iii.  Promotion of scientific ethics and culture;

iv. Regular building of standard science laboratories equipped with facilities in schools;

v. Establishment of standard school libraries stocked witli recent and relevant science books; and

Vi, Putting in place and implementing sound science education policies that will enhance effective teaching
and learning of science in our school.
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