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Abstract: Teaching is a powerful way of inculcating the essential knowledge that could be employed in helping
students become responsible citizens in future. The teachers should imcgmleb current topics and 25:van: ur;:czpli
into their classrooms, They should choose a model that suits the reality and interest of their students, which is
functional and effective. Creative lhmkmg‘lason plans provide children with opportunities to develop and practice
higher-order thinking skills. Thc_lcachcrs incorporate concepl maps into their instruction to visualize and measure
the depth, breadth and organization of the students' knowledge. With its help, teachers can firstly understand the
prior knowledge of students and consequently revise their misconceptions. The crude form of the Group Concept
Mapping Model has been evolved in the CTE meeting. Inspired from that thread of innovation, a fundamental
structure for the Group Concept Mapping Model of teaching is created and a lesson template based on the model is
developed and subjected 1o further research and discussion. Further, the content areas in science, for the application
of the model in actual classroom situations are identified.
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I. INTRODUCTION

The importance of science and technology in today’s world is tremendous and therefore the education
system has 1o gear itself o provide the required training in scientific skills to meet this growing challenge. Science
thrives to be an unambiguous and rigorously structured body of knowledge, and leaming science may be seen as a
process where a novice is expected to be transformed into an expert. This has to be attained on two fronts-providing
the incentives and motivation for the pursuit of science and changing the attitude of students. The content and
structure should meet the objectives and stimulate children’s interest in science. The instructors have to integrate the
current topics and relevant concepts into their courses. We have to equip our school system so as to make it science

friendly.

1.1 Concept Maps
dwin define concept mapping as a technique, which sees words essentially as labels for

Novak and Go
concepts or ideas, and individuals to define the relationship between them. Concept maps, a specific kind of mental
model, is a method of representing and measuring an individual’s knowledge. In science education, concept mapping
has been widely recommended and used in a variety of ways. It has been used o assist teachers and students to form
systematised knowledge base in a specified subject or on a particular topic. Studies indicate that concept mapping is
an efficient 1ool for supporting student understanding and retention of scientific concepts. Concept mapping has been
wsed o simulate constructive self- concepts, positive outlooks towards science and improved accountability for

learning

1.2 Group Concept Mapping
tudents in coordinated and sustained efforts in the creation

Group Concept Mapping engages (wo or more s . : . '
of one or more concept maps in order to leam and construct knowledge. It is a potentially powerful instructional
knowledge construction and helps the building of common

strategy in that it fosters meaningful leamning and group
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ground among leamers. However, limited research studies in this area have generated mixed findings Gr
concept mapping enables students to expand their negotiation and reflection skills, allowing them o o Oup
qllstmping reasoning. and resolving disagreements. It goes on to say that concept maps are valuable for prfe o
evaluation of students’ understanding of new information and can support instructional strategies or other py,

interventions, which assist students directly to clarifying misconceptions. e

1.3 Lesson Plan

_ Lesson plans can play a vital role in the teaching process. It gives the teacher an effective
handing out the lessons to the pupils. It helps a teacher use resources and time efficiently. It provides the

Il. STATEMENT OF THE PROBLEM
Conceptualization of the Group Concept Mapping Model with a Lesson Template in the Teaching of Science at the
v Level

ITI. OBJECTIVES OF THE STUDY
3.1 To create and develop a fundamental structure for the Group Concept Mapping Model of teaching for
implementing in the classrooms.
3.2 To develop a lesson template on the group concept mapping model of teaching.
3.3 To identify the content areas in science. for the application of group concept mapping model in actual classroom
situations,

IV. METHODOLOGY
The rapid explosion of knowledge and information-oriented society demands novel and continuously
changing roles for teachers. This intensifies the need for innovation in the current classroom practices. The soul of
this expedition has been evolved from the exemplary research conducted by Dr. K. Y. Benedict. Faculty of
Education. University of Kerala. on "Non Formal Models in Chemistry Education'. The basic idea of the Group

The idea of concept mapping has been widely accepted as an effective strategy for teaching- leaming as
well as an assessment technique. But the practical application of this concept in actual classroom situations it seldom
traced. Through this study, the investigator attempts to create and develop a fundamental structure for the Group
Concept Mapping Model of teaching, which facilitates its implementation in the real classroom settings. The five-
part framework from Joyce and Weil (1980) for communicating an instructional model is used to explain the nature
of the group concept mapping teaching model. Consequently, a sample lesson template on the group concept
mapping model of teaching is constructed 10 illustrate the model, on the topic ‘features of musical notes' in Physics.
In addition, several content areas in Physical Science. appropriate for the application of the group concept model of
teaching has been identified. This aids the utilitarian aspect of this model in future.

V. OUTCOMES OF THE STUDY

5.1 Syntax
The structure and nature of the group concept mapping teaching model is explained by means of the five-part
framework from Joyce and Weil. Based on this, the fundamental structure of the model is designed as follows:
The phases of the group concept mapping teaching model are

Phase 1- Evoking the Concept

Phase 2- Construction of the Pre-Concept Map

Phase 3-Exploration of the Learning Material

Phase 4- Construction of the Post-Concept Map

Phase 5- Assessing the Conceptual Dey elopment
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52 S0CU e beginning of this model, the social system is highly structured. controlled largely by the teacher He/

ive focus questions, the phrasing of which will lead 10 different outcomes. The teacher
:;::; ﬁ,‘clodc a list of concepts in their maps in the initial phase. But the later sessions wim:s‘st::l’zﬂ:o;r:
amospher® in which the students are the centres of activity. Students work in collaborative groups during the enfire
ing sessions. Communication bemeen pupils in using scientific ideas provides a worthwhile effective
e sk, 1t provides a means of structuring discussion about scientific meanings. There is a small amount of
od by the teacher. The teacher's role shifis to that of an instructional manager and monitor The

Impos!
atructure pay attention fo the level of participation of every student.

3 principles °ZR?§"£md their negotiation and refl

o The students & heir iation reflection skills by engaging in questioning. reasoning. and
esolving disagreements The teacher adopts & passive fole and remains outside the activity, ﬁmoﬁ influencing the
gudants’ BCtIONE. thereby allowing them 1o be self-directive. The students get epporiunities o sriiculsia their
Mw;mmmm»mdﬁdwmcrmdmuhum when considering each concept and
sch connection between major coneepls is of great value. In addition to the composition of the group. the group iz,
e reward structure, and the preparation for group work and the task itself shapes the quality of the student

internelion

54 Suppont Sysiem
Expert skeleton maps in the form of pictures, sketches or diagrams, which serve as inducers for the entire
jes: Sheets of paper for drawing maps. Colour pens/ pencils for making the maps impressive. Proposed
amples of pre-concept and post-concept maps. PowerPoint presentations. Resource materials to uphold the
instruction and an Open atmosphere for the students for self-expression, serve as the support system for the model.

5.5 Effects of the Model
The applicability of the model produces two types of effects - Instructional (direct) effect and Nurturant

effect. Figurel depicts the effects of the model.

(indirect)

‘Awareness of Alternative
v Assessment Methods
/ g .
/ -

Instructional -~ "c improvement in
,_M Soncept - Building Strategies

3 . s Greater Content Awareness

N
e '
g \ __, Greater Understanding of
/ Group Concept - Relationships
{ Concept
Mapping

' Model

~—

-t Awareness of
3 Alternative Perspectives

. Nurturant '
b Ef:_c_t_:g_ e Awareness of Expert Vs
e z Novice Mental Modes

.

s Tolerance of Ambiguity

Fig 1: Effects of Group Concept Mapping Model
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5.6 Lesson Template Creation on Group Concept Mapping Model 4

A sample lesson template is constructed to illustrate the Group Concept Mapping Model of feac
topic "Features of Musical Notes' in Physics. This is attached as APPENDIX A. The proposed samples
concept map and Post-concept map are drawn and attached as APPENDIX B and APPENDIX C respectiy

hing, o
of the Pre.
ely,

5.7 Mdentification of Content Areas in Science for the Application of Group Concept Mapping Model
In addition, several content areas in Physical Science, appropriate for the application of the
model of teaching has been identified The various content areas in science where this model can
Friction, Nuclear Particles, Relativity, Sound and Hearing, Travelling Waves, Light and Vision, v
Magnetism, Nuclear Structure, Redox Reactions, Carbon Compounds, Kinetic Theory etc.

Broup Concepy
be applied are
Iscous Forces‘

5.8 Conduct of Classes using Group Concept Mapping Model
The developed model is the follow-up of a research conducted by an educational expert, The lesson
template attached here was tested in the actual classroom situation. It was found to yield fruitful resylis. The

nvestigator witnessed the enriched enthusiasm and interest of the students for being exposed to an innovatiye
leaming platform.

VL. DISCUSSION OF FINDINGS
According 1o the new curriculum, every student must develop a thorough knowledge of basic scienfific
concepts, which they can apply in a wide range of situations, The students must also develop the broad-based skills

that are important for effective functioning in the world of work. Therefore concept mapping would be very useful in
the science classroom as a leaming tool.

Just like many other strategies, the Group Concept Mapping Model is not appropriate to all situations at
given time. However, there are many occasions where this model is an appropriate tool for assessing learning and
synthesis of major areas as an additional tool to replace many other strategies. This atempt is expected 1o assist
science teachers with developing new skills 1o apply the newly developed science and technology curriculum ina
wide range of situations. A notable feature of the designed concept maps is that they have a set of nodes with a high
clustering capability with respect to other nodes. Such nodes are also central to cycles in the map, and through them,
map navigation is possible. This strategy involyes the principle of integrative reconciliation. Thus we can reflect
upon the ways in which concept mapping can be a teaching-learning activity and a formative and summative

assessment 100, can provide insights into student development, and can spur creativity and impart specific skills in
students

VIL CONCLUSION

Concept maps promote and assess conceptual change in a higher education sefting, and therefore become an
inmovative (ool in the evaluation of students’ learning. Concept mapping forms a helplul metacognitive tool,
promoting understanding in which new material interacts with the students’ existing cognitive structure. It can be
used to help children build a widespread framework of concepts and the relationships between them, and extemnalize
their ideas. This assists teachers (o assess children’s conceptual  development and understanding, identify
misconceptions, and facilitate leaming by building new knowledge on old knowledge, thereby forming a
comprehensive mental schema. For insights into the students’ thinking about science, a carefully designed concept
map activily can be a tremendous assel
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Appendix A
Lesson Template on Group Concept Mapping Model of Teaching

Name of the teacher : Viji v, Name of School | ‘

Subject . Physics Std, & div, VI

Unit . Sound Duration . 40 minutes

Subunit . Veatures of Musical Notes Date ‘
———— uJ

Syntax Feacher Activity Student Activity

Li‘,” The teacher gives a brief summary of the group concept | The pupils get an idea of
Fvoking the mapping strategy by showing a sample expert skeleton the process of group
oncept concept map, and divides the class into groups of 3-4 | concept mapping.  They

students each. The teacher conducts a recollection session, | form groups and answer
with probing questions on their present conceptual clarity the questions, based on
on the topic 'sound’, the answering of which helps the their previous knowledge
students focus on their maps.
ase 2 The teacher insists the students to construct a pre-concept | The pupils draw the pre-
Construction of | map on sound, focusing on the production and types of | concept map in groups

Pre-Concept | sound,

Map T'he teacher reviews the maps.
thase 3 The teacher leads a face-to-face interaction using The pupils get a thorough
Exploration appropriate teaching aids, on the types of sound, | understanding  of  the
fthe Learning | highlighting the features of musical notes including | concept

Material loudness, pitch and timbre, and the idea of echoes, with

some additional information.

thase 4 The teacher asks the students 10 draw post-concept maps, The pupils draw the post-
Construction incorporating the meaningful linkage of the initial and | concept map in groups.

f the Post- newly introduced ideas

oncept Map
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e S The teacher asks the students 1o compare and analyse the | The pupils compare ag
?‘”"‘5"'8 the preconcept and post-concept maps. Throughcomparative gnaly_se the two maps, and
[;cvm:pmal analysis, the teacher identifies the progression of | identify their

knowdedge in relation to the topic smprovement

Social System

In the beginning of this model, the social system is highly structured, controlled largely by g,
veacher. He/ she may give focus questions, the phrasing of which will lead to different outcomes, The
hes ensures that all students include a list of concepts in their maps in the initial phase But the fater
Ses810ns vatness a classroom atmosphere in which the students are the centre of activity. Students work iy,
m_llaboranvc groups during the entire concept mapping sessions. Communication between pupils in using
scientific ideas provides a worthwhile, effective learning task. 1t provides a means of structuring
discussion about scientific meanings. There is a small amount of structure imposed by the teacher The
teacher’s role shifis to that of an instructional manager and monitor. The teacher must pay attention 1o the
level of participation of every student.

Principles of Reaction

The students expand their negotiation and reflection skills, by engaging in questioning, reasoning,
@d resolving disagreements. The teacher adopts a passive role and remains outside the activity, withoy
influencing the studems' actions, thereby allowing them to be self-directive. The students oot
opportunities to articulate their thoughts and learn from each other. The dialogue created among the
students when considering each concept and each connection between major concepts is of great value
The composition of the goup, the group size, the reward structure, and the preparation for group work
and the task itself shapes the quality of the student interaction

Support System

Expert skeleton maps in the form of pictures, sketches or diagrams, vhich serve as inducers for
the entire activities; Sheets of paper for drawing maps, Colour pens/ pencils for making the maps
impressive; Proposed samples of pre-concept and post-concept maps, PowerPoint presentations; Resource
materials to uphold the instruction such as tuning forks, tape recorder efc., znd an Open atmosphere for
the students for self-expression, serve as the support system for the model.

Effects of the Model

Instructional Effects:

* Awareness of alternative assessment methods

s Improvement in concept-building strategies

s Greater awareness of the topic domain

s  Greater understanding of the relationships between the concepts
Nurturant Effects:

s Awareness of alternative perspectives

s Awareness of expert vs. novice mental models

e Tolerance of ambiguity

Follow-up Activity
Construct a concept map on the topic ‘production and propagation of sound’.
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Appendix B

PRE-CONCEPT MAP: PROPOSED SAMPLE
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