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Abstract 

This study is designed to investigate the effects of Vee – map and conventional 
laboratory teaching methods on students’ achievement in volumetric analysis. 
The study also examined the disposition of gender on the use of Vee—map as a 
teaching strategy. The study adopted the pre – test/post – test control group 
design. 90 students from 4 secondary schools in Minna metropolis were used 
as sample for the study. The instrument for data collection was Volumetric 
Analysis Achievement Test (VAAT) with r = .76 using Vee  – map as strategy. 
The data collected were analyzed using mean, standard deviation and t – test. 
The result revealed significant difference in students’ performance between the 
experimental and control groups mean scores(t88=2.39, p<.05). The males 
outperformed the females in the use of Vee – map. From the findings it was 
recommended that students should be exposed to practical work early using 
innovative methods in conducting them. 
 

Keyword: Vee – mapping, conventional laboratory method, volumetric analysis, 
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Chemistry occupies a central and unique position among various science 
subjects offered at Secondary School level and is at the core of every science based 
professions. This is the reason why a credit pass in chemistry remains a requirement for 
such courses at the tertiary level of education. 

Chemistry is that branch of science that deals with the properties of different 
atoms; how they are linked together to form molecules; and the interaction of various 
kinds of molecules with one another and the accompanying energy changes (Adeyemo, 
2005). Chemistry is also concerned with the utilization of substances and the creation of 
artificial ones (Njelita, Udogu & Onwuachu, 2010). 

Chemistry is a subject that is very essential for human survival because 
everything around us is chemistry; the air we breathe, the food we eat, our cloths, where 
we live and work are all aspects of chemistry. 

In spite of the central and importance of chemistry among other science and 
related disciplines students’ performance in chemistry has consistently been 
unimpressive (Njoku, 2004). It was also revealed in the study of Owolabi & Adeyemo 
(2007) that students’ performance in secondary school level chemistry is generally poor. 
Many factors such as being mathematical and with large number of abstract concepts 
and laws; and use of poor teaching methods by chemistry teachers etc account for 
students’ poor performance (Njoku, 2004).Akinleye in Njoku (2004) observed that 
students’ poor performance in practical aspect of the subject contributes substantially to 
the high failure rates in secondary school level chemistry. The West African 
Examination council (WAEC) Chief examiners’ Report (2005) has indicated that 
students have  many weaknesses in the practical aspects of the chemistry examination 
and this might be due to the fact that most of the time, science (chemistry inclusive) is 
taught to the students/learners using descriptive or lecture method instead of hands-on 
approach.  

Chemistry is an activity-oriented subject and which conceptual understanding 
depends on some level of practical activities. Thus, Federal Ministry of Education 
(2002) guidelines on the Inspection of Chemistry in Secondary Schools and Technical 
Colleges recommended that chemistry should be taught using activity oriented and 
participatory methods for effective learning through conduct of practical chemistry in 
secondary schools. Mustapha (2009) suggested the shift to student-centered learning 
which encourage inquiry and activity base learning. Activity enhances active 
participation of the learner. Manipulation and experimentation in the laboratory are 
examples of activity based learning. 

Functional education is a holistic and educational experience that is focused on 
the identification of situational problems, gathering of information to make decisions in 
a world of challenges and realities of life, enhancing users and end users to acquire 
knowledge, skills and attitudes to showcase new concepts as a vehicle of globalizing 
such countries or state for meaningful co-existence, sustainability and developments 
(Adewale,2014).  
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The Nigerian philosophy of education recognized the need to provide functional 
education for the promotion of progressive united Nigeria; to this end, schools 
programmes need to be relevant, practical and comprehensive; while interest and ability 
should determine the individual’s direction in education (FRN, 2014). Sequel to this, the 
Nigerian philosophy of education described functional education as educational system 
that work, bring about behavior changes that possess core values and skills acquisition. 
Functional education produces knowledgeable and self-reliance citizens; manpower 
development; and national development. 

However, the Nigerian educational system had tumbled from one vicissitude to 
the other from primary to tertiary levels (Idrees, 2003). He described the negative effect 
of comatose economy on the Nigerian institutions as follows:  

‘Underfunding of public institution is the order of the day and this resulted into 
the present sorry state of public institutions of learning. Heads of educational 
institutions found themselves in situations whereby they have to go cap in hand to lobby 
for funds from agencies directly responsible for the supervision of educational 
institutions; Public institutions, especially tertiaryinstitutions, are indebted to banks in 
order to take care of internal expenditure; overcrowded lecture halls and hostels. The 
consequence of all these is seen in the low quality of graduates’ produced by the 
institutions’. 

Ogundale (2003) suggested that teaching of science and reconsideration of 
present methodology of teaching science as the way out of comatose economy and as 
hope for developing all variables to meet the needs of the county.  

The wide application of chemical knowledge in economic sector makes 
chemistry imperative component of creative education for resuscitating comatose 
economy. 

The Nigerian secondary school chemistry curriculum is one tool whose contents 
was designed to provide economic growth of the nation that leads to self-actualization 
of students as envisaged by FRN (2014). The major issues which influenced selection of 
contents of chemistry curriculum are Globalization; Information Communication 
Technology; and Entrepreneurship. The contents were organized around four themes: 
The chemical world; chemistry and environment; chemistry and industry; and chemistry 
and life (Federal Ministry of Education, 2007). The Nigerian secondary school 
chemistry curriculum therefore emphasized the experimental nature of chemistry which 
provides the basic skills for the exploration of natural resources for economic growth. 

Volumetric analysis is an aspect of students’ laboratory work through which 
scientific observation, data collection and utilization skills can be developed by 
teachers. The acid – base study has interdisciplinary application in agriculture, 
medicine, biological sciences and industries (Kala, Yaman&Ayas, 2013; Silberberg, 
2000). The acid – base titration is used in this study with innovative Vee – map teaching 
strategy. 

Resuscitating Comatose Economy through Innovative Teaching Strategy: Effects of Vee – 
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Experimentation and manipulation in the laboratory can be carried out through 
the use of innovative approach or method that could be followed meticulously to 
conduct practical lesson. Innovative approach is explained as design that is full of new 
or purposively reconstructed existing ideas (McMillan English Dictionary, 2007). 
Innovative method in this study implied knowing and applying Vee – Mapping method 
to facilitate conduction of volumetric analysis in chemistry practical. 
Vee – Mapping is a recent method, it is a meta-cognitive instructional method 
developed by Bob Gowin in 1977 to help students ‘learn how to learn’. It is developed 
to represent the structure of knowledge and the epistemological elements that are 
involved in knowledge construction. It's one of the constructivist models of teaching 
and learning in recent times that enhances the understanding of science practical. Vee – 
mapping helps students gain better understanding of the nature and purpose of 
laboratory activities and how new knowledge is attained in an experimental situation 
(Stanford, 2001). 
� Vee – mapping is used to devise solutions and make informed decision. 
� It shows how new knowledge interact with what is already known (prior 
knowledge) 
and. 
� Most importantly it helps students/learners to gain and retain knowledge 
(Stanford, 
2001). 

Thus, Vee – mapping is incorporated into the practical teaching of chemistry to 
serve as a very innovative method that will ensure the acquisition of functional 
education. The general model of Vee – map is shown below 
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VEE – MAP 
Source:     Novak (1990) 
  

World new: The general belief 
system motivating and guiding 
the inquiry. 

 
Philosophy:  The belief about the 
nature of knowledge and knowing 
guiding the inquiry. 

Theory:  The general principals 
guiding the inquiry that explains why 
events or objects exhibit what is 
observed. 

Focus Questions 

Events and/or Objects 

Conceptual/Theoretical 
(Thinking) 

Question that serve to focus the 
inquiry about events and /or 

object studied 

Methodology  
(Doing) 

Value Claims: Statements based 
on knowledge claims that declare 
the worth or value of the inquiry. 

. 
 

Knowledge claims:  Statement that 
answer  the focus questions and are 
reasonable interpretations of the records 
made. 

 

Transformations: Tables, graphs, Concept 
maps, Statistic, or other forms of organization 
of records made. objects exhibit what is 
observed. 

Principles: Statement of relationship between 
concepts that explain how events or objects 
can be expected to appear or behave. Objects 
exhibit what is observed. 

Concepts: Perceived regularity in events or 
objects (or records of events or objects) 
designated by a label. 

 

Records:  The observations made and 
recorded from the events objects studied 

 

Description of the events and /or object to be studied in order to ensure the focus questions 
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Vee – Diagram used for the determination of Percentage of Purity of Substance 
 
 
 

Theoretical (Thinking) 

World View : Liquids are 
made up of definite amount of 
a substance  
Philosophy: Chemical     
substance. 

Theory: 
Volumetric 
analysis 

Principle: Titration, in the titration, the 
acid is placed in the burette as the base 
is pipette into a conical flask with 
addition of two drops of indicator. The 
acid is run into the base until a colour 
change is noticed indicating end-point. 

Relevant Concepts:  
Neutralization reaction 
Mass Concentration 

• Molar Mass 

• Mole Ratio  

 

Value Claim: Purity of a 
substance can be determined 
through volumetric analysis 

Knowledge Claim: Volumetric 
analysis is a techniques use in 
calculating the percentage purity and 
percentage impurity of a substance. 

Transformation : The titration exercise 
result is used to calculate the percentage 
purity of a given volume of solution. 

Records: Volume of pipette used = 25cm3 
 1st 2nd 3rd 
Final reading 
in cm3 

23.80 23.50 47.00 

Initial reading 
cm3 

0.00 0.00 23.50 

Volume Used 23.80 23.50 23.50 

 

 

Events / Objects: Titrant [Burette with acid 
HCl)] Titrand [Pipette with base (Na2CO3)] 

Beaker, Conical; flask, funnel, 
phenolphthalein indicator 

Methodology (Doing) 

Determination of the 
percentage purity of the 
base 
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Null Hypothesis 
The following null hypothesis guided the study: 
1. There is no statistical significant difference in the mean scores of students that 
were taught using Vee – map and those that were taught using conventional laboratory 
methods. 
2. There is no statistical significant difference between the mean scores of male 
and female students that used Vee – map method. 
 
Methodology 

This study adopted the pre – test/post – test control group design. The treatment 
involved conducting volumetric analysis using Vee – map by experimental group and 
conventional laboratory method by the control group. 
 
Instrumentation 

Vee – map is the treatment strategy and Volumetric Analysis Achievement Test 
(VAAT) is the research instrument. VAAT consist of twenty – five(25) multiple choice 
questions withoptions A – E drawn from standardized WAEC and NECO chemistry 
Senior School Certificate Examination (SSCE) past questions covering the topic of 
volumetric analysis. 

The reliability coefficient of .74 was found for VAAT, using split-halt and 
Pearson product moment correlation, using 20 students to conduct a pilot test they were 
part of the population but not part of the sample. 
 
Procedures 

The researchers carried out the practical instruction for six week. The first week 
was used for orientation and administration of the pretest to both the experimental and 
control group. The orientation for the experiment group involved introducing and 
acquainting the students with the Vee – map for the practical class. The control groups 
were exposed to chemistry practical using the conventional laboratory method. It 
involved the use of practical manual on volumetric analysis in addition to demonstration 
on titration exercises for students to see. The researcher then led the students to use the 
result of the titration to do some calculations as required. The practical were conducted 
for four weeks and one week of revision, the four groups received a post – test on 
VAAT. The VAAT items were each scored four (4) marks and the data was collected. 
The VAAT was administered after two week to test the retention of the groups. 
 
Data Analysis 
Mean, standard deviation and t – test were employed in the data analysis 
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Results and Discussion 
Table: t – test Comparison of Pretest Mean Scores of the Experimental and 
Control Groups 
Group N df �� SD t – value  P Decision 
Experimental 45  29.87 8.25    

  88   0.164 0.87 NS 
Control 45  30.13 7.12    

     NS = Not Significant, P > .05 
 
The result of the analysis of table l shows the pretest mean scores of the experimental 
group to be 29.87 and the control group 30.13. The mean difference of 0.26 was not 
significant with a t - value of 0.164 (t(88)) = 0.164, p> .05). This indicates that the groups 
are equivalent in their entry-level. 
 
HO1: There is no statistical significant difference between mean scores of students that 
were taught using Vee – map and those that were taught using conventional laboratory 
methods. 
 
Table 2: t – test Comparison of Post Test Mean Scores as Experimental and 
Control Groups 
Group  N df �� SD t – value  P Decision 
Experimental  45  59.24 12.22   S 

  88   2.39* 0.02 Reject HO1 
Control  45  53.29 11.38    
*significant, p< .05 
 

Table 2 present t – test comparison of the post – test mean scores of the 
experimental and control group. The experimental group had a post – test mean score of 
59.24 while the control group had53.29 with a t-value of 2.39. This shows there is a 
statistical significant difference between the groups (t(88)) = 2.39, p > .05). The 5.95 
means difference was significant from the experimental group students who performed 
the acid-base titration using Vee-map method. On this basis, null hypothesis one is 
rejected. There is, therefore a significant difference between the two groups. 
 
HO2: There is no statistical significant difference between the mean scores of male and 
female students that were taught using Vee – map method. 
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Table 5: t – test Comparison of Male and Female Post – test Mean Score through 
the Use of Vee – map 
Group  N df �� SD t – value P Decision 
Male   26  62.23 11.46   S 
  43   2.30* 0.03 Reject HO2 
Female  19  60.84 11.84    
*significant, P <.05 
Table 5 shows the result of analysis ofpost – test mean score of male and female 
students that usedVee – map males had a mean score of 62.23 and females had 60.84 
and a t-value of 2.30. It reveals that there is a significant difference between male and 
female students that used Vee – map [t(45) = 2.30, P < .05]. Thus, HO2 is hereby rejected. 

 
Implications of the Finding 

Hypothesis one stated that there is no significant difference in the post – test 
mean score of the students. This can be attributed to the advantage of Vee – map in 
chemistry practical, it enhanced students to develop a rich system of concepts which 
encouraged students to use concepts that are internalized. The conceptual 
interconnections of different concepts facilitated through prior knowledge to new 
knowledge helps students to better assimilate and retained theoretical explanations 
about observed changes during volumetric analysis in chemistry laboratory (Polancos, 
2012). The Vee – mapping enables the students to acquire conceptual or theoretical 
knowledge of the concept of volumetric analysis. The interplay between the theoretical 
and doing parts of the practical gives students a clear and meaningful understanding of 
the nature and purpose of the practical. 

Vee – map has retention ability as one of its advantage (Stanford, 2001). 
Generally practical or hands on activities enhance meta-cognition of the individual, it 
also motivates the learners and active participation can make a very important impact on 
the student’ achievement (Okeke, 2007). 

Hypothesis two stated that the male students outperformed the female students 
that used Vee – map. This is in agreement with the findings ofJegede (2007) that 
anxiety of female students towards chemistry was higher which resulted in lower 
achievement of female students compared to male students. 
 
Conclusion 
Based on the findings on the effects of Vee – map on students achievement in 
volumetric analysis, it is concluded that innovative methods should be employed by 
teachers in conducting practical activities to enhance and motivate the students. This 
leads to greater retention of knowledge.  
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Recommendations  
The following recommendations are advanced in this study. 
1. Chemistry teachers should start conducting practical activities early in SS 1 and 
sustain the activities until the end of SS III to enhance the understanding of the nature 
and purpose of practical activities. 
2. Teachers should encourage students to develop interest in practical activities by 
closely supervising them during practical activities to ensure that their mistake and 
wrong practices are corrected early. 
3. Teachers should be sensitized on the use of meta-cognitive methods such as 
Vee – map that enhances student performance. 
4. Authors of science method books should illustrate carefully in their books how 
to make use of all innovative methods effectively. 
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