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Abstract: This study investigates the effect of concept mapping as a learning strategy on academic achievement and
meaningful learning of English language in third grade of high school students .61 high school female students were
randomly assigned to experimental and control group in Karaj and their academic achievement by quasi
experimental design with pre-test and post-test was studied. The research instrument was a teacher-made academic
achievement test, in which the high levels of cognitive questions (analysis, synthesis, and evaluation) were used to
evaluate the meaningful learning. The results were analyzed with ¢ test, and showed that concept mapping strategy
has a positive effect on academic achievement (t=2.28, df=59, p=0.026) and meaningful learning (t=7.875,
df=41.549, p=0.0001) in students of English language.
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Introduction

Learning and academic achievement have always
been focused by educational systems. Bruner, the
theorist of discovery learning believes that the
educational theories should address the question of
how to learn better and more. Accordingly educational
psychologists have proposed some learning strategies
for a better learning; these learning strategies teach
learning methods and accurate studying .

Park (1995) defines learning strategies as the
mental activities that people use to help them acquire,
organize and remember incoming more efficiently.

These strategies include recognizing important
information, note taking, summarizing and meaningful
learning (Pressley, 1982; Weinstein, 1988). One of
new strategies based on Ausubel’s meaningful learning
is of concept mapping.

According to Ausubel (1968) meaningful learning
means relating new subjects to previously learnt ones
in individual’s cognitive structure. Cognitive structure
involves an organized set of principles, concepts and
information that the individual has learned and is a
hypothetical pyramid in which more general concepts
and subjects are placed at the higher places and more
detailed subjects are placed in the lower level of the
mentioned pyramid. If the learner relates the new
subjects to the ones learnt before in his/her cognitive
structure, the learning is regarded as meaningful;
however, if the new information is acquired through
repeating, practice and without relating it with the

previous subjects, his/her learning is regarded as rote
learning.

Applying concept map is one the effective ways for
relating the new subjects to the existing cognitive
structure (Irvine, 1995). Concept map was proposed to
confront the non-meaningful learning and as a result of
Novak and his colleagues research to find a way to
offer the concept perception.

Although concept maps have been widely and
successfully used as a powerful educational tool in
different fields of education (Rueda, 2009), research
shows that most of the application have been in the
scientific and technological areas, and less attention
has been dedicated to humanistic science such as
literature, history and teaching second language.

In Iran educational system, despite the fact that
English language is instructed from first grade of
guidance school up to the end of high school, students
apply meaningful learning very limitedly and the
results of language institutions, final exams and overall
university exam shows low level of language learning
and also limited ability in applying English language.

Although research theories and backgrounds
support concept map as an effective method on
meaningful learning, not enough steps have been taken
to apply this teaching-learning method in classrooms.
Concept Map

Concept maps are the tools for organizing and
showing knowledge. They include the concepts which
are normally placed in circle or rectangular and link
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the relationship between the concepts or propositions
by linking lines and statements. Linking statements on
the lines, mark the type of the relationship between the
two concepts, propositions include two or more
concept which are linked by one word and make up a
meaningful sentence (Novak, 2008).

Concept maps can be applied as learning strategy
(Novak, 2004, Quinn et al, 2004), teaching strategy
(Marangos and Alley, 2007) and assessment tool
(Novak, 2008, Williams, 2004).

Concept maps are applied in teaching and learning
in different methods, one of the major methods of
applying concept map is making the maps by the
learners.

In the process of concept mapping, the learner links
the new material to familiar ones in his cognitive
structure and shows it in terms of a graphic design by
combining, linking and hierarchically organizing the
concepts; this process contributes to meaningful
learning.

Concept map is a powerful tool in facilitating
meaningful learning (Novak and Canas, 2006, Canas et
al, 2003) and due to presenting a pattern and
framework to create and organize the knowledge, that
not only permit utilization of the knowledge in new
contexts, but also the retention of the knowledge for
long periods of time . (Novak & Wandersee,1991)

concept mapping as a learning strategy changes the

learning direction from teacher-based to student-based
by activating the learner in learning process; therefore,
causes an improvement in academic abilities and
proficiency (Laight, 2004, Peterson and Snyder, 1998)
and also increasing the students’ marks (Marangos,
2000).
One of the powerful uses of concept maps is not only
as a learning tool but also as an evaluation tool
(Novak, 2008,Rebich and Gautier, 2005), they reveals
not only what learners understand, but also the gaps in
their knowledge (Ebener et al, 2006) and their
misunderstandings (Novak and Canas, 2006).

According to Quinn (2004), concept maps can an
alternative for traditional methods of assessment., they
show how knowledge is perceived and organized in
learners’ mind (Kinchin et al, 2000), this is the
advantage of concept map as opposed with
contemporary objective tests which mostly measure
the abilities related to recalling and recognizing.
Concept maps are applied for assessment in different
ways; for example the students are asked to draw the
concept map of the instructed materials or complete
the unfinished concept mapping; in this project we
have applied both methods to assess students’
knowledge.

Research has proved the effectiveness of concept
maps on meaningful learning (Novak, 2003, Trifone,
2006), retention and retrieval (Hall and, O'Donnell
1996), perception and understanding (Kimber et al,
2007), academic achievement (Brussow and
Wilkinson, 2007, Hauser et al, 2006), English
comprehension and learning second language (Dias,
2010, Conlon, 2008, Liu et al, 2010, Marriott &
Torres, 2008, Vakilifard & Armand, 2006, Ojima,
2006, Bahr & Dansereau, 2001, Chularut and
Debakar, 2004, Koumy and Salam, 1999,).

Individuals, whose native language is not English,
require techniques to learn better, retain longer and
apply the language in new situations. Furthermore, the
teachers are seeking educational methods that help the
students to be activated in learning process and also
their achievement. Among effective factors on learning
and teaching language, teaching-learning strategies
have important role in learning; there are many related
strategies among which we have focused on concept
map.

Research Background

Since 1976 that Novak proposed concept mapping,
concept maps have been used widely in different
fields. The studies have shown the significant effect of
concept mapping on meaningful learning (Horton et al.
1993, Novak & Canas, 2006, Novak, 2010). Most of
the conducted studies have been on first language. But
a few studies have been done on second language
which some of them are presented bellow.

In a study by Chularut & DeBacker (2004), the
effect of concept mapping on academic achievement,
self-efficacy and self-regulation of students in English
classes as a second language have been investigated.
The subjects of the study were college and high school
students that enrolled for English classes. The findings
of the study showed that a group of students that used
concept mapping, achieved higher scores in English
achievement, self-efficacy and self-regulation in
comparison to control group.

Moreira & Moreira (2011) used concept mapping
in a research in foreign language class as an instrument
for text comprehension of course books and achieving
meaningful learning. The findings of the study showed
that text concept mapping is significant in students’
meaningful learning and students got self-confidence
in using learned concept mapping in new situations.

Liu (2010) investigated the effect of concept
mapping with the help of computer on reading
comprehension as L2 of college students in Taiwan.
The results suggested that concept mapping strategy
not only causes reading comprehension improvement,
but also improves other reading strategies using.
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Dias (2010) used concept maps for improving
Bachelor students’ English reading comprehension as
L2 in Brazil. The findings showed that concept map
strategy is significant in reading comprehension
improvement. Moreover, the students not only learned
how to create maps with Cmap tools, but they also
their independence in using knowledge organizing
method increased.

Armand & Vakilifard (2006) studied the effect of
concept mapping on French reading comprehension,
French as L2. The results of the study showed that
experimental group did better in reading
comprehension exam in comparison to control group.

Ojima (2006) in a case study investigated the
impact of concept map strategy as a pre-task planning
on writing skill of three Japanese students. The results
showed that concept mapping improved writing skills
of English learners on the basis of its complexity and
reflectivity in which English was L2.

It should be mentioned that most of the studies in
the field of concept map strategy have been done by
academic researchers and these studies have been their
academic projects. In the present study the concept
maps in official classes of teachers have been used.
Research goals and hypothesis

This research aims at studying the impact of
concept mapping strategy on academic achievement
and meaningful learning of English language among
students in third grade of high school in Karaj.
Research hypothesis include:

H1: Concept mapping has positive effects on

students’ academic achievement of English
language.

H2: Concept mapping has positive effects on

students’ meaningful learning of English
language.

Methodology
Design

The methodology is a quasi experimental design
with a pre-test and a post-test. Concept mapping as a
learning strategy was regarded as the independent
variable; meaningful learning and academic
achievement were regarded as the dependant variable
and were assessed through an academic achievement
test. The experimental group was instructed by concept
map strategy and the control group was instructed by
current methods of teaching, asking and answering. To
control the effective factors on the students in control
and experimental group from high school grade, field
of study, previous year average, gender and age the
school of studying and teachers have the same
conditions.

Participants

61 female students in third grade of high school in
Karaj who were studying during the school year 2010-
2011 were selected through purposive sampling and
were randomly assigned in experimental and control
groups. Their field of study was literature and human
science. Official restrictions and also not intending to
interrupt current educational schedule were the reasons
why we applied purposive sampling.
Research tools

1- Instructional materials

English language book 3 was selected as the
instructional material. This book is reading base one,
65% of which is composed of reading, comprehension
and vocabulary. The book is composed of 6 lessons,
each including a 6 to 7 paragraph - reading,
vocabulary, language function, grammar and
pronunciation. The focus of the research was reading
comprehension.

2- Concept maps

For each lesson a concept map was designed by the
researcher and teacher using the software Cm tools.
The maps were approved by a linguist expert and four
experts of the English teaching group. The maps were
of hierarchical type in which major and more general
concepts were placed in higher locations and special
and more detailed concepts were placed in lower place.
These maps were regarded as the standard maps.
Measurement tool

Teacher-made academic achievement test and
criterion referenced were used to assess academic
achievement and meaningful learning. The test
questions were designed based on Bloom’s
classification of cognitive domain (1956) in levels of
knowledge, understanding, application, analyzing,
composition and assessment. The test included
multiple choice, short-answer, matching, open and
concept map questions. Concept map and analyzing,
synthesis and assessment level questions were applied
to assess the meaningful learning. The following steps
were taken to propose the academic achievement test.

1- Setting the instructional objectives of each
lesson

2- Designing the table of book contents

In this stage the proportion of each part of the
content, reading, vocabulary, language function,
grammar and pronunciation was specified based on the
allocated time and volume and then the proportion of
each part in the number of the related questions was
determined.

3- Designing goal-content double entry table

The table included two entries; the row of the table
showed sections of the each lesson, the columns
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showed the levels of Bloom’s cognitive classification
and the table cells showed the proportion of each part
of the test’s total score. In order to certify content
validity of the academic achievement test, the
questions were designed based on goal-content table
and after final designing of the questions; the test was
approved by five experts in English language experts.

Test reliability was 0.93 based on Kuder-
Richardson 20, which is at a good level.

4- Assessment of the Questions

The test questions were studied by five experts in
English language educational group and some
corrections were done.

Furthermore, the test was primarily performed for
the students of two classes (40 students), coefficients
of difficulty and discrimination were calculated and
the weak questions were revised and corrected.

Procedure

The research was performed in 4 steps:

1- Preparation Stage

In this stage, activities such as instructing
the teacher, preparing the lesson plan,
preparing the concept maps, preparing
academic achievement test and selecting the
sample were performed.

2- Pre-test: Before exposing the students to any
instruction, the students were given a
proficiency test as a pre- test which was a
teacher made test.

3- Implementation

Concept mapping group
Instruction by concept map method was
performed through 12 (60-minute) sessions,
every two weeks during a school year. In the
first session, the students learned about
concept map, its features, how to plan it and
some related examples. In second and third
sessions after instructions, the students made
concept map individually and with the aid of
teacher and researcher. In the following
sessions after instruction they were assigned to
create the concept map, regarding the

following stages:

e Selecting the major concept of the
text (using a question on the topic of
the text).

e Listing some text concepts and
arranging them from more general to
detailed

e Specifying the relationship of the
concepts

e Linking the concepts to each other
by directed and non-directed lines
e Adding a word or statement to the
line to present the relationship
between the concepts
e  Hierarchically organizing the
concept mapping
In the following sessions the students made the
maps as homework. The process of the other sessions
included collecting students’ maps, assessing the
previous learning based on the concept mapping (two
or three students presented their maps), returning the
previous maps through oral and written feedback and
also instructing the new lesson. 1 point was allocated
to each concept map as a part of class activity.
Control Group
The control group students were instructed the
same lesson through the contemporary methods of
teaching, asking and answering.
4-Assessment Stage (post-test)
At this stage both groups took the academic
achievement test to measure their achievement (the
allocated time was 90 minutes).

Results

Mean, standard deviation and z-test were used to
statistically analyze the data and research hypothesis.
To discuss the differences between two groups’
English post-test, first the differences between two
groups in pre-test were compared with a t-test. The
results show that there is no significant difference
between them (0.05<p)

Table 1- the results of t-test to compare the control
and experimental groups in the Pre-test Scores

Me Standard Def; * Significan
Group N Deviatio T

an N Freedo ce

m

Experi .
meIr)l(:al 31 747 2.29 1.5

68 5 57 0.124
Control 28 9 1.83

Regarding the first hypothesis of the research,
“applying concept mapping effects of students’
academic achievement of English language”, the
results of the t-test to compare the two groups, are
presented in table 2. Because the level of significance
of the table (0.026) is less that 0.05 Alfa, the research
hypothesis regarding the impact of concept mapping
on academic achievement of English language is
approved. Since the mean of the experimental group
which was exposed to independent variable is 13.19
and the mean of the control group which wasn’t
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exposed to this variable is 11.31, this increase can be
attributed to the impact of the independent variable.

Table 2- the results of t-test to compare the control
and
experimental groups in language learning achievement

Standar Degree
Mea d of Significan
Group N n Deviati t Freedo ce
on m
Experimen | 3 13.1 35
tal ; 119 3 221 s 0.026
Control 9 1' 2.9

Regarding the second hypothesis, “concept
mapping effects on students’ meaningful learning of
English language”, the results of #-test to compare the
two groups, are presented in table 3. Regarding the fact
that the level of significance in the table (0.0001) is
less than 0.05 Alfa (p<0.05), the research hypothesis is
approved regarding the impact of concept mapping on
English meaningful learning. Since the mean of
experimental group which was exposed to the
independent variable was 13.53 and the mean of the
control group which wasn’t exposed to this variable
was 6.95, this increase of the mean can be attributed to
the impact of the independent variable.

Table 3- The results of t-test to compare the control
and experimental groups in meaningful learning of
English language

Standa Degree
Mea rd of Significa
Group N n Deviati ¢ Freedo nce
on m
B 313 ] w0 [y
2 '5 41.549 0.0001
Control 9 6.95 1.7

Results and Discussion

Applying concept map as a learning strategy was
effective improvement of educational function and
meaningful learning in language learning. The students
in the concept mapping group got better scores in
academic achievement test compared to the control
group. When students participate actively in building
the knowledge and are encouraged to present their
perception of the information and educational
materials in terms of concept mapping, their academic
performance is improved. The results of this research
are in accordance with that of (Dias, 2010, Vakilifard
& Armand, 2006, Chularut & Debakar, 2004, Brussow
& Wilkinson, 2007, Trifone, 2006, Mesrabadi et al ,
2008).

Regarding the impact of concept mapping on
meaningful learning, the results show that the concept
mapping students’ scores has significant difference in

higher cognitive levels (analysis, synthesis,
assessment). This shows the impact of concept
mapping in facilitating the meaningful learning. The
results of the research are in accordance with the
findings of Moreira, & Moreira, 2011, Liu et al, 2010,
Conlon, 2008, Ojima, 2006, Erdem et al, 2009, Novak,
2003, Novak and Canas, 2006.

Meaningful learning means that the learner can
organize the information and bring them in his/her
knowledge framework. Drawing the concept mapping
requires understanding, recognizing the main concepts,
linking the concepts with previous ones, establishing
new bonds and organizing the concepts. This process
causes meaningful learning and applying higher level
cognitive functions.

During concept mapping using in reading
comprehension, the learners learned and used learning
strategies like recognizing important information,
summarizing, reviewing, expanding and organize and
the concepts and text structures and presenting the
concepts in the form of showing. And also finding out
the topic and the concepts of the text causes the
concentration of the students and reviewing the text for
several times. Therefore, it causes the transformation
of the information to long-term memory, retaining and
recalling the materials.

Creating the concept map help learners to retrieve
old information already learned and combine them
with new knowledge to learn more new vocabulary
and concepts and also their use in new situations. On
the other hand, the process of creating concept map
requires the activating of learner in learning process
and interaction with instructional materials. Activating
the learner in the process of learning causes the
improvement of academic learning and increasing the
students’ scores (Laight, 2004, Peterson, A.R. &
Snyder, P.J. 1998, Marangos, 2000)

Creating the concept map is a feedback for both the
teacher and students to recognize the knowledge and
understanding the subject and point out the learning
deficiencies. Furthermore assessing the students’
learning by the map and considering a score for
drawing the concept mapping was an external
motivation for the students and they recognized the
impact of the mapping on deeper understanding of the
text and on their ability to better retain and recall the
vocabularies.

This research showed the impact of concept
mapping on deep and meaningful learning of English
language, achieving higher cognitive levels, learners’
being activated in learning process; it is suggested that
learners apply the concept map to deepen and
strengthen their learning and teachers improve
students’ learning and academic achievement using
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concept map as a teaching strategy, learning task and

assessment tool.
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