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ABSTRACT:

When students perform experiments and explore experimental tools in a science laboratory it provides them a
first hand experience and enables the learner to discover and/or verify the theoretical principle. But
unfortunately, in school science laboratories, students may be engaged in making records of observations of
objects or events, transforming these records into — tables, diagrams, or graphs and drawing conclusions, or
knowledge claims- often without knowing why (Novak & Gowin, 1984). Thus a heuristic was developed by
D.Bob Gowin in 1977 at Cornell University named Vee diagram/ V-Diagram/Vee map . Vee map is named so
because of its structure, which is in the shape of English alphabet v. Vee diagram has two sides, left-hand side
and right hand side. Left hand side is called conceptual/ theoretical side and the right-hand side is called
methodological side. Conceptual/theoretical side of Vee diagram constitute world view, philosophy, theory,
principle(s), constructs and concepts whereas the methodological side constitutes value claims, knowledge
claims, transformations and records. Another element called events and/or objects lies at the bottom of the Vee
whereas focus question/research questions are present at the top between the theoretical and methodological
side. Thus, the first section of the article discussed the evolution of the Vee map. Whereas second section of the
article highlighted the various learning outcomes on which the effect of Vee map has been observed among
which achievement is the most commonly studied and the third section will describes the advantages of using
Vee mapping method over traditional methods of teaching ( Traditional laboratory method/lecture method)
which is followed by conclusion and discussion. The research article is based on secondary data which is
collected from various data base, repositories and search engines.
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I. INTRODUCTION:

Science as a subject inhabited a significant place in school curriculum. Teaching and learning of
science evolves scientific attitude which is symbolised by the development of critical thinking, making pupils
open minded and develops unbiased and impartial thinking. Awodun (2017) viewed science as a foundation
upon which the present technological breakthrough is built. Science works through its processes and science
teaching and learning emphasizes the process skill through experimentation, observation and data collection
(Jene, 2011). Laboratory work provides an opportunity to develop the process skills. When students perform
experiments and explore experimental tools in a science laboratory it provides them a first-hand experience and
enables learners to discover and/or verify the theoretical principle. But unfortunately, in school science
laboratories, students may be engrossed in making records of observations of events or objects, transforming
these records into graphs, tables, or diagrams, and drawing conclusions, or knowledge claims- often without
knowing why (Novak & Gowin, 1984). Here in this article the author has intended to shed light upon a heuristic
namely Vee mapping method/V-Diagram/Vee diagram. The article is based on secondary data.

Author has formulated three objectives which are as follow:

(a) In what way does the V- map have evolved?
(b) On what kinds of learning outcomes, the effect of V-mapping has been analysed?
() Why should V- mapping be preferred over traditional laboratory methods?

There are three sections. First section deals with objective (a), second section deals with objective (b) third
section deals with objective (c¢) which is followed by discussion and conclusion.
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SECTION: I

Vee heuristic was developed by D.Bob Gowin in 1977 at Cornell University. It was evolved as a result
of twenty-year research. D.Bob Gowin invented the Vee heuristic to help students in order to understand the
structure of knowledge as well as to understand the process of knowledge construction. Thus, Vee map is a tool
for acquiring knowledge about knowledge and how knowledge is constructed and used (Novak & Gowin,1984).
Construction of the Vee map is based on five questions, these are (a) What is the telling question(s)? (b) What
are the key concepts? (c) What methods of inquiry are used? (d) What are the major knowledge claims? and the
fifth one is (¢) What are the value claims?

Vee diagram has two sides, left-hand side and right-hand side. Left hand side is called conceptual/
theoretical side and the right-hand side is called methodological side. Conceptual/theoretical side of Vee
diagram constitute world view, philosophy, theory, principle(s), constructs and concepts whereas the
methodological side constitutes value claims, knowledge claims, transformations and records. Another element
called events and/or objects lies at the bottom of the Vee whereas focus question/research questions are present
at the top between the theoretical and methodological side. Various constituting elements of Vee diagram are
explained as:

Focus question: It is the question which is supposed to be answered at the end of the study.

World view: It represents the general belief system that motivates or guides the inquiry.

Philosophy: It talks about the nature of knowledge and knowledge that guides the inquiry.

Theory: It refers to general principles that guides the inquiry in order to explain why events or objects exhibit
what is observed.

Principles: It represents the relationships between concepts that explain how event(s) or objects can be expected
to occur/behave.

Constructs: It is an idea showing a specific relationship between concepts, without direct origin in events or
objects.

Concepts: It is a perceived regularity that occurs in events or objects.

Event(s) and/or objects: It describes the event(s)/or objects which are made to happen and studied to answer the
focus question.

Figure 1 : Gowin's V-Diagram
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Note: Gowin's v diagram, showing the epistemological elements that are involved in the construction or
description of new knowledge. Adapted from The art of educating with v diagram (1* ed., p.36), by D.Gowin &
M.Alvarez, 2005, Cambridge University press. Copyright 2005 by Cambridge University press.

Records: It is the observation made and recorded.

Transformation: It is the way in which the records are represented. It can be in the form of graphs, tables,
statistics, concept maps, or any other forms of organization of records made.

Knowledge claims: It is a reasonable interpretation obtained from transformed records.

Value claims: It declares the value or worth of the inquiry.

SECTION- 11

The section of the article briefly describes the kinds of learning outcomes on which the effect of vee
mapping has been studied/analysed/observed. Such as Thorn and Myers (2010) conducted a comparative study
of Vee mapping and standard laboratory report with respect to achievement of students content knowledge in
Agriscience at Florida. Similarly, Tekes and Gonen (2012) used to study effects of Vee mapping in comparison
to traditional laboratory method on student’s achievement in Physics in Turkey. Further, Evren and Siiliin (2010)
from Turkey investigated the effects of Vee diagrams in Biology laboratory on success and retention of students.
Whereas Olubunmi (2017) from Nigeria and Ameyao and Kyere (2019) from Ghana also observed the effect of
Vee diagram on student’s performance in Chemistry and Biology respectively. Calais (2009) from Louisiana,
research titled “The Vee Diagram as a problem-Solving Strategy: Content Area Reading /Writing Implications"
worked on problems in probability and incorporated it with writing. Whereas, Fuata'i (2004) from University of
New England used Vee diagram as a tool to not only asses students’ proficiency in solving a problem but also
the depth and extent of the conceptual bases of this proficiency requiring students to identify the mathematical
principles and concepts underlying listed methods and procedures. Thus, effects of Vee mapping were mostly
observed on achievement. Although it was not only limited to the science subject but its effects were analysed
on other subjects too, which includes Mathematics.

SECTION-III

This section of the article will describe the advantages of using Vee mapping method over traditional
methods (Traditional laboratory method / lecture method). Roehrig, Luft and Edwards (2001) mentioned three
important reasons which govern/ favours the use of vee diagram. First one is, use of Vee map provides a format
for students to construct their knowledge about a science concept, secondly vee maps can demonstrate the
process by which a student constructs knowledge and third one is vee maps can be graphical formats which
encourage communication. Findings of the research conducted by Thorn and Myers (2010) reported a
statistically significant difference in content knowledge achievement of students taught through Vee mapping
(treatment group) to students taught through traditional laboratory reports. It further adds that students taught
through vee mapping method achieved higher than those who taught through traditional laboratory report.
Kumuda (2009) analysed relative effects of vee mapping method in comparison with lecture method on
achievement in Physics of standard XII students and reported that the gain score obtained by students taught
through vee mapping method is significantly higher than the gain score obtained by students taught through
lecture method. Evren and Siiliin (2010) concluded that V-Diagram has more positive effects on student’s
achievement and retention when compared to the effects of teaching carried out through laboratory methods.
Thorn and Myers (2010) mentioned that when students utilised Vee map, they no longer conduct laboratory
activities to just answer questions on a report. Now students conduct and form their own conclusions rather than
try to reproduce the same answers as their peers or what they read from the book.

II. DISCUSSION AND CONCLUSION:

In the above sections authors have briefly discussed upon three objectives. Which has aimed to explore
the evolution of Vee map, different learning outcomes with respect to which the effects of Vee
map/diagram/heuristic have been studied and advantages of using Vee map over traditional methods (laboratory
report/ lecture method) of teaching. Vee map was raised as a heuristic which is said to be an alternative to
traditional laboratory methods. As Roehrig, Luft, and Edwards (2001) stated that “Vee maps can be used in
place of any laboratory report” whereas Tekes and Gonen (2012) suggested to use V-Diagram instead of using
usual experiment reports in Physics lessons. Most of the studies compared the effectiveness of Vee map in
counter to traditional laboratory method/report/lecture method (Kumuda,1999; Evren & Siiliin,2010; Tekes &
Gonen,2012). Achievement and retention as dependent variables are most commonly studied learning outcomes
of Vee maps. Author found that the majority of the research has been conducted in the science stream/subject

*Corresponding Author: Rina Sinha 42 | Page



VEE Mapping: A Review

(discussed in section II & III). But it’s noteworthy that the effect of the Vee map was also studied in other
subjects too, which includes mathematics (Fuata'i,2008). In order to analyse why Vee map should be preferred
over traditional laboratory method, authors studied and analysed the various researches, which shows its
effectiveness over traditional laboratory reports methods or lecture methods. Thus, authors opined that Vee
mapping is a useful method and it should be used to impart lesson in the classroom/laboratory but
simultaneously, there still needs researches to conduct and explore the effects of Vee map on various other
untouched dimensions of learning which may be related to cognitive, affective or psychomotor.

REFERENCES:

Ameya,W.Y., & Kyere,1.(2019). Mapping biological concepts: concept-vee maps an improver of students' performance in photosynthesis.

International Journal if innovative science, engineering and technology, 6(6),169-181.

https://www.google.com/url?sa=t&source=web&rct=j&url=http://ijiset.com/vol6/vos6/IJISET V6 16 _15.pdf&ved=2ahUKEwj681z8v_frAh
Z63MBHYueCIOOF]AA IBBAB =A 1HmPAITLM4Sk Bf3afml

Awodun,A.O. (2017). Effect of concept mapping teaching strategy on students' academic performance and retention in senior secondary
school Physics in Ekiti State, Nigeria. International journal for research in education studies, 3(6),10-18.
https://www.google. Lom/url’sa‘t&sourcc—wcb&rct—l&url http: //c1tcsccrx ist.psu. Cdu/VlCWdOL/dOWnlOddO 03Fd0i%3D10.1.1.519.3291%261

Calais,G.J.(2009). The Vee diagram as a problem solving strategy: content area reading, writing implications. National forum teacher
education Journal, 19(3), 1-8.
https://www.google.com/url?sa=t&source=web&rct=j&url=http://citeseerx.ist.psu.edu/viewdoc/download%3Fdoi%3D10.1.1.519.3291%26r
ep%3Drepl%26type%3Dpdf&ved=2ahUKEwiCj76TzvirAhXa62EKHarMAJ8QFjA AegQICxAC&usg=AOvVaw2xDdF-zMsB8G42APpo
GGoU

Fuata'i,K.A.(2008). Students' conceptual understanding and critical thinking. Proceedings of the twentieth biennial conference of the
Australian association of mathematics teacher Inc.(AAMT 2007). Hobart, Adelaide, Australia.
https://www.google.com/url?sa=t&source=web&rct=j&url=https://eric.ed.gov/%3Fid%3DEJ802692&ved=2ahUKEwjzxpb0-ffrAhXZMd4
KHVUSA@8QFjAAegQIAhAB&usg=AOvVaw2lzfyOhtGkOrUel2h8NrY1&cshid=1600612445298

Gowin,D.B., and Alvarez,M.C.(2005). The art of educating with v diagram (1* ed.). Cambridge University press.

Thoron, A.C., and Myers, B.E. (2010). The effect of using Vee maps versus standard laboratory reports on achieving students content
knowledge. Journal of Agricultural education, 51(3), 12-22.

DOI: 10. 5032/jae.2010.03012
Jena,A.K.(2011). Concept mapping as a constructivist approach for meaning making in science learning and attitude among elementary
school children [ Doctoral thesis, Utkal University]. Shodhganga: A reservoir of Indian thesis.
https://shodhganga.inflibnet.ac.in/handle/10603/281033

Kumuda, G.(1999). 4 comparative study on the effects of traditional lecture method and concept mapping strategies of teaching on
achievement in Physics of higher secondary students [Doctoral thesis, University of Madras]. Shodhganga: A reservoir of Indian
thesis.http://hdl.handle.net/10603/87063

Novak,J.D., & Gowin, D.B.(1984). Learning how to learn. Cambridge University press.
Olubunmi,O.A. (2017). Relative effectiveness of problem solving approach and vee mapping on students' performance in
chemistry in secondary schools in Ondo state, Nigeria. European journal of educational studies, 3(6), 796-806.
https://en.calameo.com/read/0047058163bcaaac2a9eb

Roehrig,G., Luft,J.A., &. Edward,M.(2001). Versatile Vee maps. Science teacher. pp-28-31.
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.researchgate.net/publication/234720663_ersatile Vee Maps&ved=
2ahUKEwiL5YCQ2PfrAhXSjOYKH{fZ0oAO0oQFjAAegQIBRAB&usg=AOvVawOEHCWZDLvHm8WFtUffiLn2&cshid=1600603396677
ss

Tekes,H., & Gonen,S. (2012). Influence of v-diagram on 10" grade Turkish students' achievement in the subject of mechanical waves.
Science education international, 23(3). 268-285).
https://www.google.com/url?sa=t&source=web&rct=j&url=https://files.eric.ed.gov/fulltext/EJ997359.pdf&ved=2ahUKEwjxwPLjgPjrAhV
T63MBHYrNBh8QFjAAegQIARAB&usg=AOvVaw2Qf7-6RinwAmpdFeB1DWP5

*Corresponding Author: Rina Sinha 43 | Page


http://ijiset.com/vol6/v6s6/IJISET_V6_I6_15.pdf
http://ijiset.com/vol6/v6s6/IJISET_V6_I6_15.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.519.3291&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.519.3291&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.519.3291&rep=rep1&type=pdf

