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Abstract 

This paper investigates the effects of webbing teaching method on secondary 
school students’ performance in redox reaction. Research design adopted for 
this study was quasi experimental design. The sample size consists of 82 male 
and female students from two different secondary schools in Gwagwalada 
Area Council. Instrument used for gathering the data in the study was 
Achievement Test on Redox Reaction (ATORR). Three research questions and 
three hypotheses were raised and findings from the study showed that 
webbing instructional strategy enhances students learning in redox reaction. 
Therefore, the study concluded that webbing instructional method is a very 
effective teaching method which enhances students’ performance in chemistry 
and thus should be implemented by chemistry teachers in teaching chemistry. 
Recommendations were made among which Curriculum Planners should 
incorporate webbing strategy in the curriculum of teacher education so as to 
enable student teachers to acquire the skills of using and applying webbing 
strategy in the classroom situation. 

 
 

Chemistry is the study of matter and the changes it undergoes.  The matter 
around us is made up of chemical materials and substances.  Therefore, the study of 
chemistry helps in understanding our environment.  Our society, therefore, depends on 
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its educational program for sustainable development.  Knowledge acquisition is 
possible through sound and adequate pedagogical method or strategy. Teaching/ 
learning methods are ways, through which knowledge is facilitated, also to make the 
learners to comprehend and be able to recall information when needed.   A key to 
getting and keeping learners actively involved in learning lies in understanding 
learning style preferences, which can impact a learner's performance (Dewar, in Luu 
2011).  

Cognitive scientists posit that learning results from the exploration of the 
teaching methods (Piaget, 2000) and that the learning so acquired will in turn help the 
learner solve his own problem as he/she interacts with the environment ( Kim, Bonk & 
Teng, 2007). Teaching and learning are the two sides of a coin. The most accepted 
criterion for measuring good teaching is the amount of student learning that occurs. 
There are consistently high correlations between students’ ratings of the “amount 
learned” in the subject and their overall ratings of the teacher and the subject. Those 
who learned more gave their teachers higher ratings (Cohen; Theall & Franklin, 2001). 

Webbing is a method of visually representing relationships among ideas, 
concepts or events. During this procedure, ideas and information are explored and 
organized by interactive discussion between the teacher and the learner. Bodner, 
(2003) emphasizes the importance of combining the different models like drawing 
diagrams which is part of Wheatley’s model and educators succeed on problem-
solving by reducing the amount of information to be processed and avoiding 
overloading. There are two features of webbing that are important in the facilitation of 
creative thinking: the hierarchical structure that is represented in a good web and the 
ability to search for cross-links. In a web, the concepts should be represented in a 
hierarchical fashion with the most inclusive, most general concepts at the top of the 
map and the more specific, less general concepts arranged in hierarchy.  

The hierarchical structure for a particular domain of knowledge also depends 
on the context in which that knowledge is being applied or considered. Therefore, it is 
best to construct concept maps with reference to some particular question we seek to 
answer or some situation or event that we are trying to understand through the 
organization of knowledge in the form of a concept map. The second important 
characteristic of webbing is the inclusion of cross-links. These are relationships 
between concepts in different domains of the concept map. Cross-links help to see how 
some domains of knowledge represented on the web are related to each other. In the 
creation of new knowledge, cross-links often represent creative leaps on the part of the 
knowledge producer. Final features that may be added to webbing are specific 
examples or actual images of events or objects that help to clarify the meaning of a 
given concept. Concepts and propositions are the building blocks for knowledge in any 
domain. For instance, we can use the analogy that concepts are like the atoms of matter 
and propositions are like the molecules of matter according to Novak, (2006).The 
following diagram shows the how cross-links join concepts to proposition 
hierarchically. 
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Concept of Webbing 

Using concept maps in planning a curriculum or instruction on a specific topic 
helps to make the instruction conceptually transparent to students. Many students have 
difficulty identifying and constructing powerful concept and propositional 
frameworks, leading them to see science learning as facts or equations to be 
memorized. If concept maps are used in planning instruction and students are required 
to construct concept maps as they are learning, previously unsuccessful students can 
become successful in grasping and acquiring a feeling of control over the subject 
matter (Novak, 2008; Bascones & Novak, 2005; Novak, 2001). There is a growing 
body of research that shows that when students work in small groups and cooperate in 
striving to learn subject matter, expected positive cognitive outcomes result (Johnson, 
2001).  

Modern chemistry teaching offers a superfluity of possibilities in combining 
teaching methods, in most schools in Nigeria, the old traditional expository method of 
teaching that is teacher-centered and that emphasis memorization of facts is being used 
to teach chemistry. This method significantly contributes to poor performance of 
students in chemistry examinations.  
 
Statement of the Problem 

The problem of effective teaching and learning of science subjects especially 
chemistry in Nigerian schools has become a sensitive one despite the fact that research 
continues in this line. When exam questions are slightly twisted, students are unable to 
answer the questions correctly because they lack the conceptual understanding. The 
teaching strategy employed in teaching chemistry topics as in the case of this study, 
redox reactions contributed to the misconceptions of the learners.  The didactic nature 
of the teaching method makes them to perform poorly in the topic.  This method deals 
with the teaching of the topic to the students with little or no involvement of the 
learners.  If students are not actively involved in the teaching and learning process, 
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how will they have their perceptive powers trained through use?  How will they grasp 
the vast amount of equations and reactions in redox reactions?  How will their 
performance and interest in the topic be improved? This study therefore investigated 
the effects of webbing teaching method on secondary school students’ performance in 
redox reaction. 
 
Research Questions 
 The study answered the following research questions: 
I. What is the difference in the achievement of students taught redox reaction 
with webbing strategy and those taught with the conventional method?  
II.  What is the difference in achievement when testing retentive ability to students 
taught with webbing method and those taught with the convectional method? 
III.  What is the difference in the achievement of male and female students taught 
redox reaction using webbing method? 
 
Hypotheses 
Ho1: There is no significant difference in the achievement of students taught redox 
reaction with webbing method and those taught with the conventional method. 
Ho2: There is no significant difference in the achievement for testing retentive ability 
of students taught with  webbing method and those taught with the conventional 
method. 
Ho3: There is no significance difference in the achievement of male and female 
students taught with redox reaction using webbing method. 
 
Methodology 

The research design adopted for this study was quasi experimental design. 
There were two groups: experimental and control.  The experimental group was taught 
with webbing instructional method while the control group was taught redox with 
reaction using the conventional method. The study was carried out in Federal Capital 
Territory, Abuja Nigeria. The sample size for the study comprises 82 male and female 
students selected from two different secondary schools in Gwagwalada Area Council 
and the instrument used for the gathering of the data in the study was Achievement 
Test on Redox Reaction (ATORR).  The data collected were analyzed using mean, 
standard deviation and t-test. 
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Results 
Research Question I 
What is the difference in the achievement of students taught redox reaction with 
webbing strategy and those taught with the conventional method?  
 
 
Table1: Descriptive Statistics of Group’s Mean Post-test Scores  

                                                          Post-Test 
Group                          N                                -                                    SD 
                                                                        (X) 
Experimental             41                             19.04                               2.82 
 
Control                       41                             13.47                               2.44 

 
Results on Table 1 indicate that the experimental group had a mean score of 19.04 in 
the post-test with a standard deviation of 2.82 while control group recorded a mean 
score of 13.47 with a standard deviation of 2.44. It also shows that the mean difference 
of achievement scores of student taught redox reaction using webbing strategy and 
those taught with the conventional method is 5.57. 
 
Research Question 2 
What is the difference in achievement when testing retentive ability of students taught 
with webbing method and those taught with the conventional method? 
 
Table2: Descriptive Statistics of Group’s Mean Post-test Scores for Testing 
Retention Ability 

                                                          Post-Test 
Group                          N                                -                                    SD 
                                                                        (X) 
Experimental             41                             18.19                               2.72 
 
Control                       41                             12.41                               2.54 

 
Results on   Table 2 indicate that the experimental group had a mean score of 18.19 in 
the post-test with a standard deviation of 2.72 while control group recorded a mean 
score of 12.41 with a standard deviation of 2.54.The data show that the mean 
difference of students’ retention ability taught redox reaction using webbing strategy 
and those taught with the conventional method was 5.78. 
 
 
 
Research Question III 

Effects of Webbing Teaching Method on Secondary School Students’ Performance in 
Redox Reaction 
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What is the difference in the achievement of male and female students taught redox 
reaction using webbing method? 
 
Table3:  Descriptive Statistics of Group’s Mean Post-test Scores for Male and 
Female Students 

                                                          Post-Test 
Group                          N                             -                                    SD 
                                                                    (X) 
Male                          49                           14.80                               2.32 
 
Female                      33                           15.00                               2.04 

 
Results on Table 3 indicate that the experimental group had a mean score of 14.80 in 
the post-test with a standard deviation of 2.32 while control group recorded a mean 
score of 15.00 with a standard deviation of 2.04.The table above shows that the mean 
difference of students’ male and female students taught redox reaction using webbing 
strategy is 0.20. 
 
Ho1: There is no significant difference in the   achievement   of students taught redox 
reaction with webbing method and those taught with the conventional method. 
 
Table 4: t-Test Value on Mean Post-test Performance Scores of Students Exposed 
toWebbing Strategy and Control Group 
Group   Number    Mean       Stand. dev.  df    t-Value    Std. Error   Sig.       Decision 
                   (N)            -               (SD)                                                         (Two 
                                   (X)                                                                             -tailed) 

 
Experimental  41       17.30          2.24  
                                                                                                                                       
                                                                          80        5.42     1.006             0.0001    Rejected                                                                     
                                                           
Control             41       15.15          2.14 
 

• Not Significant at P ≤ .05 
 
Table 4  shows that there was significant difference between the mean post test scores 
of students taught redox reaction with webbing strategy and those taught with the 
conventional method. As a result of this the null hypothesis I (Ho1) was rejected. 
 
Ho2: There is no significant difference in the   achievement   for testing retentive ability 
of students taught with webbing method and those taught with the convention method. 
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Table5: t-Test Value on Mean Performance Scores of Students Retention Ability 
Exposed to Webbing Strategy 

Group   Number Mean   Stand. dev.  df    t-Value    Std. Error        Sig.                        
Decision 
                   (N)          -                  (SD)                                                       (Two 
                                  (X)                                                                              -tailed 
Experim 
-ental         41        16.02            2.22        80          10.84        1.1002          0.2101                    
Rejected 
 
Control      41      10.89             2.16 
 

• Not Significant at P <.05 
 
Table 5 shows that there was significant difference in the retention ability of students 
taught redox reaction using webbing strategy and those taught with the conventional 
method. As a result of this the null hypothesis 2 (Ho2) was rejected. 
 
Ho3: There is no significance difference in the achievement of male and female 
students taught redox reaction using webbing method. 
 
Table 6: t-Test Value on Mean Performance Scores of Male and Female Students 
Exposed to Webbing Strategy 

 
Group   Number  Mean   Stand. dev.  df    t-Value    Std. Error   Sig.  Decision 
                   (N)          -                  (SD)                                                     (Two 
                                  (X)                                                                           -tailed) 
 
 
Male           49      15.00            2.42         
                                                                    80         0.65             1.1001      0.5412    
Accepted 
 
Female       33      14.80            2.14 
Not Significant at P <.05 
 
Table 6 shows that there was no significant difference between the mean post test 
scores of male and female students taught redox reaction with webbing strategy. As a 
result of this the null hypothesis 3 (Ho3) was accepted. In other words, the male 
performances were not significantly different from that of the female when exposed to 
webbing method. 

Effects of Webbing Teaching Method on Secondary School Students’ Performance in 
Redox Reaction 
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Discussion 

The study investigated the effects of webbing teaching method on secondary 
school students’ performance in redox reaction. Three research questions and three 
hypotheses were raised and t-test statistical method was used to analyze the relevant 
data and the result in table 4 shows that there was significant difference between the 
mean post test scores of students taught redox reaction with webbing strategy and 
those taught with the conventional method. As a result of this the null hypothesis I 
(Ho1) was rejected. This could be further supported with the work of Aitken & Deaker, 
(2008) examined webbing strategy as constructivist tool for student’s learning and 
knowledge evaluation. From the study the result obtained showed that there is 
significant difference in Chemistry performance between students taught using 
webbing method and those taught using conventional method. That is, webbing 
teaching method enhanced better learning and achievement of result in chemistry. 

From Table 5, the result of the hypothesis shows that there was significant 
difference in the retention ability of students taught redox reaction using webbing 
strategy and those taught with the conventional method. As a result of this the null 
hypothesis 2 (Ho2) was rejected. This also agreed with the study carried out by Udofia, 
(2009) showed that while using different methods to teach chemistry to the study 
students, his findings reveal that webbing strategy helps the students to acquire science  
process skills than the rest of the teaching methods. His conclusion was that webbing 
strategy is the most effective in enhancing students’ performance in chemistry. This 
also reveals that webbing strategy will enhance students’ retentive ability in chemistry. 

Table 6 shows that, there was no significant difference between the mean post 
test scores of male and female students taught redox reaction with webbing strategy. 
As a result of this the null hypothesis 3 (Ho3) was accepted. In other words, the male 
performances were not significantly different from that of the female when exposed to 
webbing method. 
 
Conclusion 

The subject matter of teaching and learning of science subjects (especially 
chemistry) is still taking slow pace as the world at large fall back to science for rapid 
development, though several efforts have been taken to make both the teachers and the 
learners go well in this line. It is therefore, necessary that method of teaching should 
be taking curial as this contributes seriously to the rate at which the students learn. The 
study has proved that webbing strategy improved the ability of the students to retain 
and remember what was taught.  This indicates that webbing instructional method is a 
very effective teaching method which enhances students’ performance in chemistry 
and thus should be implemented by chemistry teachers in teaching chemistry. 
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Recommendations 
1. Curriculum Planners should incorporate webbing strategy in the curriculum of 
teacher education so as to enable student teachers to acquire the skills of using and 
applying webbing strategy in the classroom situation. 
2. Seminars, conferences and workshops should be set up for chemistry teachers 
by faculties of education in various Nigerian Universities so as to expose them to the 
use and application of webbing instructional methods. 
3. Federal Government should provide the enabling environment and facilities 
for the use of webbing strategy. 
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