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Abstract 

This study acknowledged the fact that students’ achievement in science subjects has 

been below average in internal and external formative and summative examinations, as 

replete in literature. Thus, the study elucidated the dexterity of science teaching using varied 

multidisciplinary techniques. A good number of factors responsible for students’ 

underachievement are enumerated, with special emphasis on science teaching methods. 

Secondary data from senior secondary certificate examinations (SSCE) past results from 

2010-2014 was used to establish low performance in science while primary data was 

generated through survey involving 197 science teachers from 34 public secondary schools in 

Port Harcourt and Obio-Akpor local government areas of Rivers State. The findings were that 

one hundred and twenty six (126) which represents 63.96% of the science teachers were not 

aware of scaffolding, concept mapping, simulation and the use of mobile laboratory kits 

among others as techniques that enhance achievement in science; one hundred and fifty nine 

(159) that is, 80.71% of the science teachers delivered instruction via lectures and note 

taking; while one hundred and eighty seven of the science teachers (187) that is, 94.92% 

accepted that field trip, laboratory and experimental methods do enhance achievement in 

science but teachers do not use them because they are considered expensive. Sequel to these 

findings, it was recommended that science teachers should strive to acquaint themselves with 

contemporary methods in science education and all parties (government and individuals) 

should be willing to pay the price in order to improve students’ achievement in science 

subjects. 

 

Keywords: Active learning, Concept mapping, Multidisciplinary techniques, Scaffolding, 

Science teaching. 

 

Introduction 

Dexterity of science teaching is fraught with skills to perform task, expertise, 

experience, ability, capability, talent, nimbleness, agility, activeness et cetera. It behooves a 

science teacher to accept a portion of the blame for students’ under achievements. One of the 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 4.483, ISSN: 2320-5083, Volume 6, Issue 7, August 2018 

 

42 
www.jiarm.com 

key factors that lead to students’ under achievements is methods of delivery of instruction in 

science. Granted that there are one thousand and one (numerous) methods, approaches, 

techniques, strategies and styles of delivery of instruction, a good, seasoned and experienced 

science teacher in addition to mastery of curriculum content knowledge should also possess 

pedagogical and andragogical content knowledge. Pedagogy is the art and science of teaching 

children while andragogy is the art and science of teaching adults. The art and science of 

teaching have dexterity.  

               Apart from being aware of the numerous methods of teaching science, it is 

expedient that a science teacher be equipped with principles guarding the choice of methods 

to apply at a given period of time. Consideration has to be given to who, where, what and 

when as expressed in the following questions (i) Who am I going to teach? (ii) Where will the 

lesson be delivered? (iii) What topic am I to teach? (iv) When will the lesson take place? 

These are fundamental questions which a teacher who plans to succeed and deliver 

instruction with dexterity in science should answer from the onset and the planning stage of 

instruction as evident in the expression that says “he who fails to plan has planned to fail”.  

               A classroom is made up of students with different abilities and capabilities which 

constitute the nature of the learners.  Psychology of learning strengthened by varied 

techniques will enable a science teacher to deliver instruction with dexterity. So also, the 

objectives of the instruction should be clearly stated using active verbs that are visible or 

measurable at the end of instruction to serve as evidence that learning has taken place. One is 

said to have learnt if there is a change or modification of behavior. Hence, the use of vague 

verbs such as “know”, “understand”, “believe” etc as used in the following instructional 

objectives should be avoided. By the end of the lesson, students should be able to: (i) know 

the three sub-particles in the atom (ii) understand the particulate nature of matter (iii) believe 

that matter is neither created nor destroyed in the course of chemical reaction. The active 

verbs are also categorized into: 

(i) Cognitive domain: list, mention, define, enumerate, recall, recite etc. 

(ii)  Affective domain: describe, explain, expatiate, analyze, categorize, differentiate, 

distinguish, compare, evaluate, discuss etc. 

(iii)  Psychomotor domain: draw, dissect, bisect, construct, demonstrate, measure, 

manipulate etc. 

               Furthermore, appropriate use of instructional materials and the ability to construct 

or convert other materials into good use is the ingenuity of improvisation that brings the 
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creativity and resourcefulness in a science teacher that has dexterity to the fore. One of the 

hallmarks of science teaching is “doing” science by interacting with instructional materials 

(consumable and non-consumable) in form of equipment, apparatus, gadgets, chemicals, 

specimens et cetera. Above all, the beauty of teaching science with dexterity has to do so 

much within the time allotted. Rushing through instruction just to cover the syllabus does not 

enhance performance or achievement but being thorough and paying attention to details does.  

 

Statement of the problem   

 Chemistry students’ underachievement in examinations is a regular record of woes, 

though a number of factors such as parental influence, peer influence, students’ attitude, 

teachers’ qualifications, methods of delivery of instruction against many others are 

responsible for the underachievement. Sequel to the abysmal achievement of students in 

chemistry, research and studies are still being carried out because the problem persists. 

Hence, this study is hinged on methods of science instruction delivery as a way of making a 

clarion call to science teachers to examine their manner and method of delivery of instruction 

in science as it requires dexterity. Science teachers from different branches of science can 

team – teach a difficult concept in order to have multidisciplinary approach via collaboration 

and cooperation of science teachers. It is obvious that the problems encountered by science 

students are legion (many) and cannot be solved by only one teacher or a method hence the 

need for multi-disciplinary approach. Therefore, the present study elucidated dexterity of 

science teaching using varied multidisciplinary techniques. 

              Varied multidisciplinary techniques: No one method or technique can cure all the ills 

of science teaching. Admittedly, there are numerous methods but an individual learner has 

preferred method(s). Also, no teacher should claim to be conversant with also the methods 

that exist and shall yet exist. It is based on this, that this study elucidates some methods and 

carried out a survey on teachers’ awareness and the usability of the methods elucidated. The 

methods elucidated in this study are: 

Scaffolding: scaffolds are pillars for support to both the building and the builder. 

Scaffolding is used when building high or gigantic structures such as storey buildings or sky 

scrapers. As it affects science teaching, the big structure or sky scraper to be built is the 

science subject which in addition to technology leads to national development. The builders 

are the science teachers while the gifted and fast learners are the scaffolds to aid or build up 

the slow learners. The gifted students having understood the teacher serve as the “go-
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between” (middleman) through interactions probably by local dialect (mother tongue) when 

the teacher might have left the class. Students learn better and faster from each other. 

However, the teacher has to erect scaffolds with caution just as it is done at building sites. 

That is, the teacher has to ascertain that the gifted/fast learners have really understood the 

concept lest misconception sets in. More importantly, the teacher should not have a set of 

students tagged ‘scaffolds’ permanently. Just as building scaffolds are not all made of same 

materials and are not always left at the building site after the building is completed, so also 

should the students used as scaffolds vary as the topic or concept to be taught varies. For the 

beauty of the building to show forth, the scaffoldings are collapsed after the building is 

painted and for the other students not to feel relegated to the background, scaffolds should 

rotate among students based on the topic and who understands faster/fastest.  

Simulation: It has to do with the use of games and plays in the delivery of instruction. 

Everyone likes to play (play is not limited to children alone) and have some form of 

relaxation. Learning takes place better in a relaxed and simulating environment. Using games 

and plays to teach science makes students to be lively and actively involved in the classroom 

activities. An educational game is an activity in which players (students) use data or skills in 

a competitive manner to make a discovery. Each time the game is repeated, the player strives 

to do better than before by making conscious efforts not to repeat the previous mistakes. 

Hence, if science learning instructions are packaged in form of games and plays, learners will 

achieve, gain insight and comprehend the concept better each time the game is played. Above 

all, simulation can help to create awareness, reinforcement of facts and knowledge building-

up of skills and values and at the same time provide an innovative and educative 

entertainment for learning. 

Concept Mapping: A concept map is a frame showing relationship among concepts. It 

is a graphical tool for arranging and representing knowledge in a skeletal way such that one 

can easily see the link and the flow of how a concept leads to other ones. Concepts are 

usually represented either in boxes or in circles and are linked to each other with labeled 

arrows in a downward hierarchical structure. This makes learning easier because students get 

a clear picture of the concepts at a glance. A concept map exercise should be done by 

students before they are taught and another exercise after the topic has been presented. This 

way, students themselves can determine what they have learned and where they need further 

effort to grasp a concept. In preparing a concept map the more general, more inclusive 
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concepts should be at the top of the map which progresses to more specific, less inclusive 

concepts (Arokoyu and Obunwo, 2014).  

   For example:                                      Elements 

                                                              Metals        Non-Metals 

                                        Liquid              Solid        Gas            Solid 

Examples:    Mercury                  Soft     Hard     Reactive    Un-reactive  

                                                Na,  K        Au, Ag,   H2  Cl2    O2         He, Ne, Ar 

Fig 1: Researcher’s example of a concept map.  

Mobile Laboratory: Technology has made it possible for miniature packs and kits to 

be made available such that with their aids, one can carry out experiments with ease without 

the standard and elaborate laboratories. The use of mobile laboratory is cheaper and more 

suitable for nomadic education and schools in the rural areas with limited facilities. A mobile 

laboratory is a laboratory that is either fully housed within or transported by a vehicle such as 

a bus, train or boat. Such vehicles can serve a variety of functions including (i) science 

education (ii) science research (iii) air, water, and soil analysis and monitoring (iv) biosafety. 

A novel use of the mobile laboratory is in the area of science education. In some cases, the 

mobile laboratory travels to schools, museums and other community organizations to provide 

the scientific and educational resources which they otherwise lack. At other times when the 

mobile laboratory takes the form of train or boat, the students are the ones who would travel 

to the mobile laboratory to learn. This brings to mind the expression that says “If mountain 

does not come to Mohammed, Mohammed will go to the mountain”. This implies that all 

efforts should be made to ensure that nothing hinders the teaching and learning of science.   

Field-Trip/ Excursion: Field trip is otherwise known as excursion. It is the act of 

taking students outside the classroom for academic purposes for students to learn science 

concepts and themes as they occur in real or natural settings. The place to be visited is 

carefully selected by the teacher to ascertain that the purposes of the visit will suit the concept 

to be learnt. In other words, the place of visit should be capable of providing a stimulating 

environment for the first hand experience or information that will facilitate retention and 

recall. Students are at liberty because the boundary of the four walls of a classroom and its 

rigidity are broken. Hence, the students are able to exercise their senses in full capacity.  

Laboratory and Experimental Methods: Laboratory and experimental works are activities that 

provide students to the opportunity of interacting with materials so as to clarify scientific 
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concepts and provide basis for further experimentation. The laboratory and experimental 

works involve instructional procedure where cause and effect relationships and the 

characteristics of phenomena are defined under controlled and systematic conditions (Mbina, 

2011). Self reliance is attainable by entrepreneur education and this is best fostered by 

laboratory and experimental work. On this note, laboratory work is very important to students 

who are studying science because modern science curricula emphasize students’ full 

involvement in science instruction through practical work in the laboratories. The emphasis 

on laboratory work is in keeping with the demands of science which require that certain skills 

be developed in science students.  

Action Research Approach: This is a teaching approach adopted by teachers to solve 

immediate educational problems in the classroom. The teacher in the course of delivery of 

instruction in a science class may notice a learning difficulty in some learners which requires 

quick or immediate action in order to arrest and rectify the situation. Action research 

approach is a result oriented research geared towards solving academic or behavioral 

problems in the science classroom the teacher collaborates and cooperates with the students 

and even team-up with other teachers in other disciplines (multi-disciplinary) to investigate 

and proffer solutions to some learning difficulties.  

Eclectic Method: It is a method that combines all that is good in other methods of 

teaching (Obanya, 1983). An eclectic method of teaching is one which recognizes that no one 

method can be employed to suit the nature of the learners, the concept, the objectives and the 

venue of the instruction. Using a method or strategy throughout the duration of the lesson can 

be monotonous, boring and unsuitable for some learners. Hence, a combination of two or 

more methods does wonders of enhancing students’ achievements (Arokoyu, 2011).  

 

Aim and Objectives of the Study             

               The aim of this study is to elucidate dexterity of science teaching using varied 

multidisciplinary techniques. The specific objectives are to: 

1. Establish the fact that students underachieve in science subjects. 

2. Examine the techniques/methods commonly used by science teachers. 

3. Determine science teachers’ awareness of some varied techniques. 

4. Investigate the techniques/methods that science teachers consider as being capable of 

enhancing achievement.  
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Research Questions 

              The following research questions were raised in this study. 

1. What proof/evidence do we have to establish that students underachieve in science 

subjects? 

2. What are the methods/techniques that are commonly used by science teachers?  

3. How many science teachers are aware of some varied multidisciplinary techniques? 

4. What methods/techniques can enhance students’ achievement in science subjects? 

 

Methodology 

Design of the Study 

               The study adopted survey and trend analysis design. The independent variables in 

this study were varied science teaching techniques, while the dependent variable was 

students’ achievement in science subjects. 

Population, Sample and Sampling Techniques 

               The population of this study is made up of five hundred and ninety two (592) 

science teachers in thirty four (34) public secondary schools in Port Harcourt and Obio-

Akpor L.G.As of Rivers State and all the 4,906 science students (Rivers State Senior 

Secondary School Board 2015) who sat for senior secondary certificate exam (SSCE) from 

2010-2014 in Rivers State. Purposive random sampling technique was used to select one 

hundred and ninety seven science teachers. The criteria for selection of the samples were (i) 

students and teachers should be in science, (ii) students and teachers should be in senior 

secondary school and (iii) students and teachers should be in public schools. 

Research Instruments: West African Examination Council (WAEC) annual report on senior 

secondary certificate examination results from 2010-2014 was used to generate secondary 

data. The primary data was generated through survey involving 197 science teachers in 34 

senior secondary public schools in Port Harcourt and Obio-Akpor L.G.A of Rivers State. No 

reliability test conducted. Opinions were established on frequency counts. 

Administration of the Instrument: Survey of science teachers’ opinions on itemized 

teaching methods or techniques in form of a questionnaire was administered to one hundred 

and ninety seven science teachers from senior secondary public schools in Port Harcourt and 

Obio-Akpor L.G.A of Rivers State. The researcher with the assistance of four post graduate 

students (Ph.D students) at different times and days went to the 34 senior secondary schools 
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used for the study. The 197 copies of the questionnaire were retrieved from respondents same 

day they were administered. Hence, 100% retrieval was achieved. 

Data Analysis: Frequency counts and percentages from both were primary and secondary 

data were used to answer the research questions. So also, awareness and usability of 

techniques were based on same.  

 

Limitation of the study 

This study was limited in the area of non-availability of mobile laboratory kits in most 

of the schools the research was conducted. Only seven (7) out of thirty four (34) public 

secondary schools in Port Harcourt and Obio-Akpor local government area of Rivers State. 

Results 

Research Question One: What proof or evidence do we have to establish that students 

underachieve in science subjects?  

Table 1: Science students’ achievement in WASSCE (May-June 2010-2014) in Nigeria 

Subject Year of Exam  Total No. Of Students Registered Total Credit Pass (A1-C6) Percentage Pass 
Biology 2010 

2011 
2012 
1013 
2014 

1300418 
1505199 
1672224 
1643389 
1692435 

427644 
579432 
649156 
696257 
791227 

33.90% 
38.50% 
38.81% 
42.30% 
46.75% 

Chemistry 2010 
2011 
2012 
2013 
2014 

465643 
565692 
632761 
659265 
688124 

206059 
230250 
201966 
306725 
492111 

44.25% 
40.70% 
31.92% 
46.53% 
71.51% 

Physics 2010 
2011 
2012 
2013 
2014 

463755 
563161 
627231 
635374 
676241 

217756 
300696 
308412 
238114 
488154 

46.95% 
53.39% 
49.17% 
37.48% 
72.19% 

Source: West African Examination Council Nigeria (2010-2014) 

Table 1 show that there has been science students’ underachievement in the three core 

science subjects (Biology, Chemistry and Physics) in most of the years (2010-2014) under 

review. Howbeit, there is a gradual improvement in Biology while Chemistry and Physics 

witnessed a sharp improvement of 71.51% and 72.19% respectively in 2014. The big 

questions are, “is the improvement sustainable?”, “what are the factors responsible for the 

improvement?” “How has the achievement in the core science subjects been after 2014?” 

Research Question 2: Which are the techniques or methods commonly used by science 

teachers? 
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Table2: Distribution of the first three methods/techniques commonly used by science 
teachers. 

 Methods/Techniques No. of science teachers Rank % 
1 Lecture method 110 3rd 55.84 
2 Textbook approach 142 2nd 72.08 
3 Discussion technique 37 5th 18.78 
4 Demonstration method 105 4th 53.30 
5 Questioning techniques 197 1st 100 

Source: Field Survey 2016. 

Table 2 is a display of science teachers’ response to their first three choices of 

commonly used techniques or methods. The five (5) listed methods/techniques are mostly 

embraced by the science teachers in the area of the study and it shows how limited science 

teachers are in terms of varied multidisciplinary techniques that could make teachers teach 

science with dexterity. Every teacher likes questioning students, hence the 100% response 

attained on the table. While 37 (18.78%) of the science teachers feel that science is not to be 

discussed (not debatable) hence, discussion came 5th (last) in the ranking order. 

 Research Question 3: How many science teachers are aware of some varied multidisciplinary 

techniques? 

Table 3: Science Teachers’ Awareness of some Varied Multidisciplinary Techniques 

Technique No. of Science teachers who are 
aware 

No. of Science teachers who are not 
aware 

Scaffolding 71 (36.04%) 126 (63.96%) 
Concept 
Mapping 

68 (34.52%) 129 (65.48%) 

Simulation 54 (27.41%) 143 (72.59%) 
Mobile 
Laboratory 

90 (45.69%) 107 (54.37%) 

Average (Ẋ) 71 (35.92%) 126 (64.08%) 
Source: Field survey 2016. 

From table 3, only 71(36.04%) out of the 197 science teachers were aware of 

scaffolding as a teaching technique; while the rest of the 126 teachers (63.96%) were not 

aware. 68 (34.52%) science teachers were aware of concept mapping as a teaching technique 

while 129 (65.48%) of the science teachers were not aware. 54 (27.41%) were aware of 

simulation while 143 (72.59%) science teachers were not aware. 90 (45.69%) of the science 

teachers were aware of the use of mobile laboratory while 107 (54.37%) of the science 

teachers were not aware. Succinctly, 126 (64%) out of the 197 science teachers were not 
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aware of the existence of scaffolding, concept mapping, simulation and the use of mobile 

laboratory. 71 (35.92%) of the science teachers who claimed to be aware of these varied 

multidisciplinary techniques never listed them among the first three techniques or methods 

used by them (see table 2). 

Research Question 4: What methods or techniques can enhance students’ achievement in 

science subjects? 

Table 4: List of Methods/Techniques that Enhance Achievement in science subjects 

Technique/Method No. of Teachers Percentage (%) 
Fieldtrip/ Excursion 187 94.92 
Laboratory 194 98.48 
Experimental 179 91.28 
Average (Ẋ) 187 94.89 

Source: Field survey 2016. 

Table 4 is a distribution of science teachers’ responses to the fact that 

fieldtrip/excursion (187 i.e. 94.92%), laboratory (194 i.e. 98.48%) and experimental (179 

science i.e. 91.28%) methods of science delivery do enhance students’ achievement. These 

methods are not commonly used (table 2) by science teachers because they are considered to 

be expensive and time consuming though they can bring about the most needed dexterity of 

science delivery. 

Discussion of Findings 

 The results of the SSCE conducted by WASSCE from 2010-2014 is an active 

evidence to show that science students have been recording underachievement in science 

subjects from 2010-2014. Among the factors that have been identified as being responsible 

for poor achievement in science subjects are poor or unvaried methods of instruction 

(Adamu, Boris &Kenni, 2013). 

Science teachers do not make use of contemporary teaching techniques. This is 

revealed in the second finding of the study as displayed on table 2. Science teachers were 

given the freedom to list any three (3) methods commonly used by them. The same old and 

stereotyped ones viz; questioning, lecture, textbook, demonstration and discussion 

methods/techniques were listed. Sequel to this, the study introduced varied multidisciplinary 

techniques such as scaffolding, concept mapping, simulation and the use of mobile laboratory 

to test science teachers’ awareness. Table 3 elucidates the fact that 126 (64.08%) on the 

average of 197 science teachers are not aware of these techniques let alone using them. 

Howbeit, on table 4, 187 science teachers (94.89%) accepted that fieldtrip/ excursion, 
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laboratory and experimental methods do enhance students’ achievement but are seldom used 

because these methods are expensive and time consuming. 

 

Conclusion 

The abysmal performance of science students is due to many factors. Science 

teachers’ methods and techniques of instructional delivery were delved into in this study. 

Some varied multidisciplinary techniques were elucidated. This is to enable science teachers 

avail themselves of using varied techniques such that there will be dexterity of science 

delivery. No one  method/technique is a panacea to all the problems of teaching and learning 

of science but a combination of two or more methods have been found to be more effective 

(Arokoyu, 2011). 

 

Recommendations 

 Sequel to the findings, the following were recommended. 

(i) Science teachers should strive to acquaint themselves with temporary and varied 

multidisciplinary techniques by consulting modern science textbooks, journals, 

magazines, and other social media and by attending gatherings of scientists via 

conferences, workshops and symposia organized by government at various levels 

or by professional bodies, non-governmental agencies and concerned individuals. 

(ii) Some methods/techniques are quite expensive and time consuming, all parties 

involved (stakeholders) should be willing to pay the price (fund) and sacrifice 

their time in order to improve students’ achievements in science subjects. 
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