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Abstract 

  The study investigated chemistry teachers’ awareness and application of innovative 

instructional strategies in the teaching of chemistry in Anambra state, Nigeria.Simple random 

sampling technique was used select eight schools, all chemistry teachers in the schools constituted 

the sample of the study. Two research questions and four hypotheses guided the study. Instrument 

used was an adaptedquestionnaire titled Teachers awareness and application of innovative teaching 

strategies.  The instrument was validated and reliability established to be 0.82.  both descriptive and 

inferential statistics was used to analyze the data collected. T-test and analysis of variance were the 

inferential statistics. Results chemistry teachers are aware of the existence of innovative teaching 

strategies and they also apply it in their daily teaching. Gender has no influence on awareness of 

innovative strategies. Female teachers have a higher application of innovative strategies than the 

male teachers. Teachers’ experience showed inverse relationship of application of innovative 

teaching strategies. A number of recommendations were made among which are, that in-service 

training, seminars and workshop, symposium that are innovative teaching strategies oriented should 

be organized for chemistry teachers to sustain their awareness and application for sustainable 

development of STEM. 

Keywords: Chemistry, Teachers’ Awareness, Teachers’ Application, Innovative Instructional 

Strategy, Sustainable Development 

Introduction 
 

Education is a systematic series of actions which involves teaching and learning of concepts 

in the contexts desirable for proper and acceptable integration in the society. Education is activity 

aimed at helping the child in the acquisition of appropriate skills, abilities and competencies, both 

mental and physical, as equipment for the individual to live in and contribute to the development of 

the society (Nnoli& Okafor, 2017).  It is widely evinced as continuous action, operation or series of 

changes taking place in a learner in order tobring about desirable change and development in the 

society. Nwajiobi (2014) affirms that education is a veritable tool for preparing the child physically, 

socially, mentally, spiritually, and morally to enable the child live and contribute positively towards 

the development of the society. Education through science shows the values inherent in the nature of 
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science rather than its role in society. These values include the motivation to explore and interpret 

the natural world through the fundamental disciplines of science, the acquisition of scientific 

knowledge derived from the processes of science and the making of empirical judgements through 

scientific investigations (Urebvu,1990).  The role of sciencein the society as well as its utilitarian 

value includes the extensive effect of the lives of people through scientific literacy, economic 

advancement, raising scientific vocations. 

Science, Technology, Engineering and Mathematics (STEM)education is a veritable tool for 

national economic development  and sustainability. The field of STEM have got much to offer in 

area of economic development and provision of modern conveniences to mankind.The current 

labour market, the world over, shows that the set of core competitive knowledge, skills and abilities 

are associated with STEM. 

According to Akpan (2018), STEM education is the approach to teaching and learning in 

which the content is integrated with skills of science, technology, engineering and mathematics. 

STEM is taught in schools for a variety of reasons which justify its inclusion the school curriculum. 

STEM education has an inherent value as well as instrumental roles it plays in development of a 

nation.Wasagu(2019) asserts that science and technology are critical instruments used to uplift not 

only the standard of living but the economy of any nation. Hence the world over, nations invest on 

STEM education.  STEM education aims at exploring nature, manipulating of the results and 

products to serve in a way that can positively affect lives (Wasagu, 2019). Recognition of STEM 

education as a veritable instrument for national development underscores the minimum needs of 

human society.The purposes of STEM education are creatingknowledge and understanding of 

scientific concepts, understanding that scientific endeavours are social human activities, involving 

value judgements and cultural contexts and understanding of the processes involved in the conduct 

of and reasoning about science. As such nations throughout the world have embarked on investment 

in science education, in an attempt to produce scientists, engineers, technologists, and technicians as 

well as scientifically literate society for sustainable growth and technological development (Apata, 

2017). 

          Science has been defined in many ways as there are many scientists. Science is an 

accumulated and systematic study of natural phenomena.  According to Fitpatric (1960), science is a 

cumulative and endless series of empirical observations, which result in the formation of concepts 

and theories, with both concepts and theories being subject to modification in the light of further 

empirical observation. Thus, science is both abody of knowledge and the process of acquiring and 

refining knowledge, and one of its principal characteristics is its dynamic nature.Stollbery (1961) 
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also defined science as a human enterprise including the ongoing process of seeking explanations 

and understanding of the natural world. Science is both process and product. Technology is a system 

of inventing technical means to advance towards solving practical problems of everyday living. 

According to Gilbert, 2011, scientists seek to describe and explain phenomenon while technologists 

such as engineers seeks to invent and apply knowledge to solving practical problems. There are 

many societal problems in the turn of this century with knowledge increase through technology. 

STEM education through the action of teaching and learning is not left out. Science teaching has 

also move to the use of modern techniques in this 21st century. All branches of science such as 

biology, chemistry and physics have many innovations in teaching and learning in the turn of the 

century. 

Chemistry is a science of discipline that deals with the study of composition, properties, and 

uses of matter. Chemistry accommodates a variety of field of study and is combined with other 

subjects to satisfy the senior secondary school examination(SSCE) requirements.Chemistry as a 

physical science is the study of the material substances that occur on earth and elsewhere in the 

universe. It is concerned with the utilization of natural substances and the creation of artificial ones 

like ionized water, plastics, perfumes, creams, lotions, food drinks, etc. Studying chemistry helps in 

the understanding of how materials behave, whether they are in the kitchen, in one’s clothes or in a 

builder’s yard. It helps one to understand how to make better materials, how to get the energy that is 

needed and how to protect the environment. The power of chemical science is what creates as a 

whole, an enabling infrastructure that delivers the food, machines and materials that are the 

hallmarks of modern life (Samuel, 2008).  Hence it is at the core of every technology that is enjoyed 

today. In the area of sustainability, an admission into university for a science related career such as 

medicine, engineering, nursing, pharmacy, architecture, agriculture, physical and biological sciences 

require a credit pass in chemistry in senior school certificate examination. To have a higher grade in 

chemistry requires professional competences and self-employability, application of innovative 

teaching methods on the part of the teacher.  

        Innovation is the strategy of designing through excellent teaching methods, practices, 

techniques and technology, to motivate students in learning (Apata,2017). It results in transformative 

educational experience for students and provides a veritable scaffold, relevant and important for 

educational improvement. Literature has shown a lot of innovative methods that researchers has used 

or studied, these include (i) Interactive Lecture Demonstrations(ILDs), which integrates experiment 

into a carefully structured interactive format. It improved learning of physical concepts in physics 

topics among students who had traditionally had less success in physics (Thornton,2017); (ii) Just-
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in-time Teaching (JiTT), which provides structured opportunities for students to actively construct 

new knowledge from prior knowledge (Brame,2013). Earlier report showed that it promotes the use 

of class time for more active learning and allowed the instructor to create an interactive classroom 

environment that emphasizes active learning and cooperative problem solving (Gregor Novak, Andy 

Garvin, Evelyn Patterson, Wolfgang Christian,1999). (iii) Active Learning Problem Sheets method, 

which involves three stages namely, the overview where the student constructs a qualitative 

understanding of material using diagrams and graphs, followed by descriptions and mathematical 

equations, while the last stage is the case study, which demands student’s application of the 

knowledge acquired in the first two stages (VanHeuvelen, 1991). The use of these innovative 

teaching methods is important to meet the educational need of the students for sustainability of the 

nation’s science, technological and human resource development. The use of these innovative 

teaching methods is important to meet students for sustainable development in science and 

technology. 

Despite the relevance of chemistry to scientific, technological and sustainability of a nation, 

available results show that students’ performance is very low in chemistry (Aina2013). And only a 

negligible few perform well in SSCE examinations (Jegede, 2012.; Muhammad,2014). Research has 

shown that there several reasons for low performance in chemistry. Many researchers has pointed at 

teaching methods of teachers as a major problem (Anderson,2001; Sander,2001; 

Fredman,2002;Omoniyi,2006). Progress in students’ performance can only be achieved with 

innovative methods of teaching and learning. It is on this background that this study is carried out. 

Statement of the problem. 

One of the major problems militating against students’ achievement in chemistry is poor 

teaching strategies(Adigwe,2002). Rawatee (2014) noted that there is a disconnect between the ways 

of learning and methods of teaching in STEM, chemistry in particular and concluded that teachers 

used the same ineffective traditional method they were taught for today’s chemistry teaching thereby 

resulting in half-baked knowledge imparted to students in chemistry. There is need to apply 

innovative teaching strategies to better the students’ understanding of chemistry concepts. Literature 

showed there are many innovative teaching strategies. This study therefore sought to determine if 

teachers are aware of innovative teaching strategies and their attitude towards the application of 

these strategies. 
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Purpose of the study 

As specific purpose, the study sought to determine 

i. Chemistry teachers’ awareness of innovative teaching strategies in teaching chemistry. 

ii. Chemistry teachers’ application of innovative strategies in teaching chemistry. 

iii. Influence of gender and experience on chemistry teachers’ awareness of innovative strategies 

iv. Influence of gender and experience on chemistry teachers’ application of innovative 

strategies 

Research Questions 

1. Are chemistry teachers aware of innovative teaching strategies for teaching chemistry? 

2. What is thechemistry teachers’ application of innovative teaching strategies? 

Hypothesis 

HO1: There is no significant difference between male and female teachers’ in their awareness of 

innovative teaching strategies in chemistry. 

HO2: There is no significant difference between male and female teachers’ application of innovative 

teaching strategies in chemistry. 

HO3: There is no significant difference between experienced and less experienced teachers’ in their 

awareness of innovative teaching strategies in chemistry. 

HO4: There is no significant difference between experienced and less experienced teachers’ in their 

application of innovative teaching strategies in chemistry.  

Method  

        The study adopted descriptive survey research method. This was aimed at eliciting teachers’ 

rating on their awareness and application of innovative teaching strategies in the teaching of 

chemistry. The population was all the chemistry teachers in Anambra State government secondary 

schools totaling 141.  The instrument used was adapted from instrument developed byApata (2017). 

The instrument is a questionnaire named Chemistry Teachers’ Awareness and Application of 

Innovative Instructional Strategy. It’s a single instrument divided into four sections A, B, and C.  

Section A sought the biographical data of teachers, section B sought information on awareness with 

20 items, having two columns of aware and not aware. Section C deals with the teachers’ application 

of innovative strategies with 15 items having Likert type of response of  Strongly Agreed(SA); 

Agreed(A); Disagreed(A); Strongly Disagreed(SD) rated as 4,3,2,1 respectively. The instrument was 

validated by two experts in chemistry education and one in measurement and evaluation. and with 

test-retest, reliability coefficient was established to be 0.71and 0.80 in sections B and C respectively 
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using Cronbach alpha. Percentages, Mean and standard deviation were used to answer the research 

questions and the hypotheses were tested using t-test and ANOVA test. 

 
Result  
Research question 1:Are chemistry teachers aware of innovative teaching strategies for teaching 
chemistry 
Table 1: Awareness of Innovative Strategies for Teaching Chemistry 
S/N Items Aware Not Aware 
1 Knowledge of using innovative strategies would assist me in 

teaching the students. 
 
125(89%) 

 
16 (11%) 

2 The use of  innovative teaching strategies could help to 
provide better learning experience for students 

 
139 (98.6%) 

 
2 (1.4%) 

3 The use of innovative teaching strategies could be used to 
complete tasks that were previously not possible for the 
students 

 
124 (87.9%) 

 
17 (12.1%) 

4 Peer instruction could foster students interaction and same 
time refocus their attention on the subject matter. 

 
116 (82.3%) 

 
25 (17.7%) 

5 Peer instruction could provide a rich archive of common 
students’ difficulties for further developmental work 

 
119 (84.4%) 

 
22 (15.6%) 

6 Interactive method could transform the traditional teaching 
method into an active learning environment. 

 
134 (95.0%) 

 
7 (5%) 

7 Just-in-time teaching method could provide the teachers a 
mechanism for tracking what individual students know and 
think. 

 
138 (97.9%) 

 
3 (2.1%) 

8 Innovative strategies could reinforce feedback loop. 125(88.6%) 16 (11.4%) 
9 Innovative strategies could reinforce rapid response system 

from the students. 
 
135(95.7%) 

 
6 (4.3%) 

10 Interactive tutorials could help address common 
misconceptions during instruction.  

 
126 (89.4%) 

 
15 (10.6%) 

11 Activity based chemistry tutorials could help students transfer 
qualitative ideas for solving problems quantitatively. 

 
139 (98.6%) 

 
2 (1.4%) 

12 Studio chemistry could eliminate the time gap between 
information provided by lecture and its application. 

 
120 (85.1%) 

 
21 (14.9%) 

13 The use of innovative strategies could help to provide better 
learning experience for students. 

 
138 (97.9%) 

 
3 (2.1%) 

14 Cooperative problem –solving helps students  solve more 
complex problems 

 
126 (89.4%) 

 
15 (1.6%) 

15 Cooperative problem-solving helps students resolve their 
misconception. 

 
127 (90.1%) 

 
14 (0.9%) 

16  Workshop chemistry is designed to completely replace 
traditional lectures and laboratories. 

 
137 (97.2%) 

 
4 (2.8%) 

17 Studio chemistry helps students to perform experiments during 
instruction 

 
123 (87.2%) 

 
18 (12.8%) 

18 Scale-up chemistry could be used to facilitate instructions   
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between teams of students, while they are deeply involved in 
the material they are studying  

 
108 (76.6%) 

 
33(23.4%) 

19 Technology enhanced active learning(TEAL) could be used to 
create rich collaborative learning experience by merging 
lectures, simulations, and hands-on desk experiments. 

 
 
137 (97.2%) 

 
 
6 (2.8%) 

20 Innovative teaching strategies enhances teachers’ pedagogical 
knowledge. 

 
139(98.6%) 

 
2 (1.4%) 

 
         Table 1 shows that chemistry teachers are aware of the innovative teaching strategies that can 

make the teaching and learning of chemistry effective.  All the 20 items in the awareness inventory 

scored by the teachers had awareness percentage above 50%. 

 
Research Question 2:What is the teachers’ application of innovative teaching strategies? 
 
Table 2: Teachers’ response on level of application of innovative strategies in teaching 
chemistry. 

S/
N 

Items   
SA 

 
A 

 
D 

 
SD 

 
Mean

Std. 
dev. 

1 I enjoy teaching chemistrywith innovative strategies 70 71 0 0 3.45 0.50 
2 I usually work harder while using innovative strategies 

when teaching chemistry. 
 
95 

 
46 

 
0 

 
0 

 
3.67 

 
0.47 

3 I believe that it is very important for me to learn how to 
use innovative strategies to assist the chemistry students. 

 
52 

 
75 

 
14 

 
0 

 
3.23 

 
0.63 

4 I think innovative strategies are very easy to use in 
teaching the chemistry students. 

 
80 

 
43 

 
18 

 
0 

 
3.44 

 
0.71 

5 Innovative strategies would improve the performance o 
chemistry students. 

 
81 

 
29 

 
31 

 
0 

 
3.35 

 
0.82 

6 Learning about innovative strategies to teach chemistry 
students is boring to me.  

 
11 

 
21 

 
52 

 
57 

 
1.90 

 
0.93 

7 I would probably never use innovative  strategies to teach 
chemistry students 

 
11 

 
17 

 
113 

 
0 

 
1.48 

 
0.98 

8 Innovative strategies do not scare me at all in teaching 
chemistry students. 

 
29 

 
68 

 
44 

 
0 

 
2.89 

 
0.71 

9 I would necessarily use innovative strategies to improve 
chemistry learning among students. 

 
29 

 
72 

 
40 

 
0 

 
2.92 

 
0.69 

10 I want to learn more about innovative strategies so as to 
improve students’ performance in chemistry. 

 
40 

 
44 

 
57 

 
0 

 
2.88 

 
0.82 

11  Knowing how to use innovative strategies to teach 
chemistry is a worthwhile skill. 

 
83 

 
14 

 
44 

 
0 

 
3.28 

 
0.91 

12 I  feel innovative strategies are necessary tools in 
teaching chemistry. 

 
40 

 
61 

 
40 

 
0 

 
3.00 

 
0.76 

13 The challenges of learning about innovative strategies to 
teach chemistry students is exciting. 

 
26 

 
51 

 
64 

 
0 

 
2.73 

 
0.75 

14 Innovative strategies would increase my productivity in       
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teaching chemistry. 51 33 57 0 2.96 0.88 
15 Using innovative strategies in chemistry teaching 

increases my effectiveness. 
 
30 

 
68 

 
26 

 
17 

 
2.79 

 
0.92 

 
 Table 2 shows the mean and standard deviation of respondent teachers on their application of 

innovative teaching strategies in the teaching of chemistry. Results showed in items 

(1,2,3,4,5,7,8,9,10,11,12,13,14, and 15) had mean ratings of 3.45, 3.67. 3.23, 3.44, 3.35, 2.89, 2.92, 

2.88, 3.28, 3.00, 2.73, 2.96 and 2.79 respectively. Since the mean ratings are above 2.50 on real limit 

numbers of set criterion level for accepting an item as positive application, this means that the 

respondents are using innovative teaching strategies in teaching chemistry. 

 
Hypotheses 
 
HO1: There is no significant difference between male and female teachers’ in their awareness of 

innovative teaching strategies in chemistry. 

Table 3: t-test of male and female chemistry teachers’ awareness of innovative strategies. 
Variables N Mean SD SE Df t-cal P 
Male  83 14/59 5.194 0.570    
     139 -

1.463 
0.146

Female  58 15,72 3.349     
Significant at 0.05 alpha level 

         Table 3 shows that female chemistry teachers obtained marginal high mean score in awareness 

of innovative strategies (Mean= 15.72: SD= 3.349) than their male counterparts (mean=14.59;SD= 

5.194).   t-test (t= - 1.463; df- 139; P>0.05)indicated there is no significant difference between male 

and female chemistry teachers’ awareness of the innovative teaching strategies. The null hypothesis 

is not rejected. 

 
HO2: There is no significant difference between male and female teachers’ application of innovative 

teaching strategies in chemistry. 
 
Table 4:t-test on the application of innovative strategies by male and female teachers. 
Variables N Mean SD SE Df t-cal P 
Male  83 48.18 4.055 0.445    
     139 13.194 0.00 
Female  58 38.16 4.941 0.649    

 
 From table 4, the mean score of male chemistry teachers is higher in application (mean=48.18, 

SD=4.941) 
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than the female chemistry teachers (mean =38.16; SD=4.941). The difference is significant (t-

13.194; df=139; p<0.05). The null hypothesis, which states that there is no significant difference 

between the male and female application of innovative teaching strategies in teaching chemistry is 

therefore rejected. This means that male chemistry teachers’ application of innovative teaching 

strategies is significantly higher than that of the female chemistry teachers.  

 
HO3: There is no significant difference between experienced and less experienced teachers’ in their    

awareness of innovative teaching strategies in chemistry 
 
Table 5: Descriptive and ANOVA on the awareness of experienced and less-experienced 
teachers of innovative strategies. 
 
Experience  N Mean  Std Error    
0-4years 30 14.83 3.67736 0/67139   
5-9years 43 17.23 2.32827 0.35506   
10years -above  68 13.78 5.40825 0.65585   
 
Source  

Sum of 
squares 

 
Df 

Mean 
square 

 
F 

 
P 

 

Between Groups 316.014 2 158.007    
    8.453 0.000  
Within Groups 2579.532 138 18.692    
Total 2895.546 140     
 
 Table 5 shows that the mean awareness of teachers according to years of experience are 0-

4years (14.83), 5-9years (17.23), and 10 years and above (13.78). The 5-9years teaching experience 

had the highest mean scores in awareness of innovative strategies in chemistry. The ANOVA results 

in the table reveals that there is significant difference between the experienced and less experienced 

chemistry teachers in their awareness of innovative strategies for teaching chemistry since P-value is 

less than 0.05. The null hypothesis is rejected. 

 
HO4: There is no significant difference between experienced and less experienced teachers’ in their 

application of innovative teaching strategies in chemistry. 
 
Table 6: Description and ANOVA on application of innovative strategies by experienced and 

less-experienced teachers. 
 

Experience  N Mean  Std Error   
0-4 years 30 51.133 2.44573 0.44653  
5-9years 43 46.4651 2.27145 0.34639  
10years and above 68 39.4118 6.18432 0.74996  
Source Sum of squares Df Mean F P 
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square 
Between Groups 3218.911 2 1609.456 76.223 0,000 
      
Within Groups 2952.635 138 21.393   
Total  8171.546 140    

 
           Table 6 shows the result of the descriptive statistics which revealed difference between 

teachers’ years of experience and their application of innovative teaching strategies in teaching 

chemistry. From the table, the mean application of teachers on the basis of their years of experience 

were 0-4 years (51.13), 5-9years(46.47) and 10years and above (39.41). this implies that the lower 

the years of experience, thehigher the   application of the innovative strategies. The ANOVA results 

show that there is significant difference between the experienced and the less experienced teachers in 

the application of innovative strategies in chemistry since P- value is less than 0.05. the null 

hypothesis is rejected. 

Discussion 
 The study indicates from the findings that chemistry teachers are aware of innovative 

teaching strategies in this 21st century. The findings also showed that there were more teachers with 

less than 10 years of experience as chemistry teachers in the school, hence are young and might be 

frequent users of technology such as wide world web (www). With the internet, information on the 

trends of effective teaching methods can easily be found to keep abreast of the world best practices 

in teaching. Teachers might have discovered the importance of the strategies in motivating and 

engaging students for learning as opined by Thom(2013). He asserted that innovative teaching 

strategies makes teaching exciting and fun, engaging students, and mostly help students find the 

passion and resources necessary to design a life for themselves and others. 

The study also revealed that chemistry teachers apply innovative strategies in their teaching. Thus 

the perennial poor performance of students in the chemistry external examinations had driven 

teachers to from teachers -centered method of teaching to student -centered methods of teaching. 

This will enhance the study of chemistry since the students will engaged themselves in learning 

actively leading to sustainability.  

 The findings of the study also showed that there is no significant difference between male 

and female teachers in awareness of innovative teaching strategies. This is in agreement with Isa, 

Olorunkooba and Usman (2013) who found no significance relationship between male and female in 

terms of pedagogical skills in teaching physics. The findings show that female teachers’ application 

of innovative strategies is more than the male teachers application of the strategies. This result 
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agreed with the report of Tearle (2003) who observed that gender may influence individual attitude 

towards their voluntary participation in the use of technology. 

 The finding also that the lower the year of experience, the higher the application of 

innovative strategies supports the report of Ruthven et al (2004), who opined that the older teachers 

are intimidated by the new technology than the younger generation. However, the present findings 

are in contrast with the report of Gbadamonsi(2013), who found that teachers experience have no 

effect on the attitude towards the usage of innovative strategies.  

 Also, this study revealed that experience had significant influence on awareness of 

innovative teaching strategies, in favour of 5-9years. This might be because, the 0-4 experience 

might not be privileged to seminars, workshops, symposium and in-service training that are 

innovative teaching oriented since they are new in the teaching system and may still be on probation. 

While the older staff in category 10 years and above might be overwhelmed with other functions. 

Conclusions 

 From the findings, the following conclusions are made. The study indicated that teachers 

aware of the innovative strategies and do apply the innovative strategies in the teaching of chemistry 

in secondary schools in Anambra state.  The result show that no significant difference exists between 

male teachers and female teachers’ awareness of innovative teaching strategies. The result evinced 

female teachers as having higher application of the innovative strategies than their male counterpart. 

Also, experience influenced both the awareness of and teachers application of innovative teaching 

strategies. 

Recommendations 

Based on the findings and conclusions of thee study, the following recommendations are made:  

1. In-service training, seminars, workshops, symposium that are innovative teaching strategies 

oriented should be organized for all science teachers especially chemistry teachers to 

promote science and technology for sustainable development.  

2. The sandwiched internet programme organized by the government should be made 

compulsory for all chemistry teachers to enable them transfer the knowledge to classroom as 

using innovative strategies in teaching. 

3. Chemistry education curriculum planners should incorporate innovative strategies among the 

strategies that should be used in teaching chemistry so as to enhance the innovative skills of 

the teachers. 

4. Instructional packages should be designed and developed to stimulate teachers’ innovations 

and creativity in teaching. 
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