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ABSTRACT

The purpose of this study was comparing effectiveness of methods of presentation of concept maps and methods of
concept mapping on reading comprehension. The subjects of this study consisted of 66 third-year high school
students (33 female, 33 male), that were selected randomly by multistage sampling method. Participants were
randomly assigned to three treatment groups and one control group. The research instruments were: 1)
experimental texts, 2) comprehension test, and 3) Camp Tools software, and 4) Teacher-generated concept maps.
Treatment groups included computer-based concept mapping, paper-pencils concept mapping, and reading text with
prepared concept maps. The control group for the study did not receive any concept map. The results of this study
indicated that presentation of per-prepared concept maps significantly improved comprehension, compared to the
map generation and control group. But paper-pencil and computer-based concept mapping compared to the control
groups were not statistically significant. The best way for use of concept maps is teacher-generated concept maps
with texts.
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INTRODUCTION

Concept maps are graphical tools for organizingrapdesenting knowledge. Concept maps were origicaetated
at Cornell University as a research tool by Dr.epts Novak. His work was based on Ausubel’'s assfion
theory. In Ausubel’s view, to learn meaningfulljidents must relate new information to what thegady know.
Ausubel describes meaningful learning as “a progesshich new information is related to an existirgevant
aspect of an individual's knowledge structure” (Mky1998, p. 51). In Ausubel’s view also, Cognitstaucture is
organized hierarchically, with new concepts or @picmeanings being subsumed under broader, mogsive
concepts [1]. According to Novak (1998), three pagiisites needs for meaningful learning: (1) legsnprior
knowledge; (2) teacher's meaningful material; l8arner’'s choice. In other words, teachers khoprepare
meaningful material according to the individugdi$or knowledge. This enables the students to nsekse of their
learning by building on old knowledge and their owwmgnitive structures. Concept mapping is basedaal
coding theory too. Dual coding theory places edualortance on both verbal and non-verbal processimgsumes
there are two cognitive sub-systems; one specidhfizethe representation and processing of nonaterbjects and
the other specialized for dealing with languages Ibuilt on the use of imagery in associative hézy. Verbal
learning is most effective when accompanied byuai learning. Since there are two cognitprecesses, they
support each other [25]. The concept map appeaaggesph-like structure, with nodes representegddiygons and
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lines joining them together. The nodes represectrdaral concept or idea, while the lines connectime nodes
represent a link or relationship between two cpteeNodes are labeled by the concept they repremesh the links
are labeled according to the relationship betwéentivo concepts they connect. Figurel. Show a Gundap

about CmapTools that prepare whit Cmap Tools saé&wé/hen constructing a concept map, the conceppera
first selects key concepts from a topic. Then hghar prioritizes the concepts such that the ma#iisive concept is
listed first and the least inclusive listed lasheTconcept map is arranged according the hieraich#ét and the
concepts are linked with appropriate words to dbedhe relationship between the concepts. Fintly concept
mapper inserts crosslinks, connecting differenttieglr threads of the concept map. The crosslinkstep is
important for showing an integrated understandifith@ various aspects of the topic [15].
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Figure 1. Concept Map about CmapTools (from http:/£map.ihmc.us)

Concept maps in teaching positions and in the irgchearning process can be used in various wagsording to
who will prepare a concept map or concept map dtwie teacher and student in the manufacturinggssy they
are divided into two categories: Teacher-generatettept map and Student-generated concept map.Jdoytbe
proportion of teachers in teacher-made maps, aqusroan also be varied to provide full or parteirarks to be
provided to students and they are asked to comiiletenap. The traditional way of constructing cqtaeaps uses
paper and pencil. But with the rapid developmentnédrmation and Communication Technologies, a neinf
computer-assisted concept mapping systems havegoeposed [6]. Basis on the instrument used in ngpkiaps,
concept mapping process can be categorized in tays:wPaper-pencil concept mapping (constructionooicept
maps on paper by hand) and computer-based concgmping (concept mapping by special software). Bagis
numbers of people involved in the concept mapginacess, there are two ways for building a conceap:
Individual concept mapping and Collaborative comcefapping.Iln the individual concept mapping onesper
builds or completes a concept map. A Concept maprttade by a student, indicates the student's staheling of
that issue [2]. The Student who is involved in sie#f-discussion of concept mapping, has the aduitibenefit. In
contrast, concept mapping provides multiple indiaidviews and experiences and the representatiktnafledge
is extensive. Collaborative concept mapping oceuen two or more people actively involved in theqass of
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creating a concept map. In this way students tlab&ut the ideas presented by the group membersheid
perceptions of their defense. Their understandfiigesubject by analyzing the acceptance or rigjectf the views
of others extend.

In figure 2. is shown varios ways of making andvie a concept map.

various ways of making
and provide a concept map

Basis on humbers / Basis on who will prepare \ Basis on the

of people involved a concept map instrument

[Individual) (Collaborative) [student—generated ] [teacher-generated] [computer-based] [paper-pencil J

Figure 2. varios ways of making and provide a conpe map

Of the methods of prepare of concept maps, inghidy three methods included, individual Read&ds whit
prepared concept map, paper- pencils concept mguapid computer-based concept mapping have beenacethp
Here some of the research done in this field aseudised. Research evidence suggests that thenmaame
advantages of using concept maps than conventme#iods of teaching and learning. For example Hhoaod
colleagues [12] in a meta-analysis concluded tbatept mapping had the positive effects of on agment and
attitude. McCagg & Dansereau [19] found knowledgerhad a positive impact on the students' undetstgrand
recall of memory. Chiou study [3] showed that stggtof concept mapping in comparison with tradiibteaching
can significantly improve student learning. StudigsMesrabadi and Ostovar [21], Hatami and Abduléirzaei
[11] and the Sarhangi and colleagues [B&Ye showed a positive effect of concept mappindgramian students.
However, there are studies that have not reportsitipe effects of concept maps. For example, Hibg} in a
study to evaluate the effectiveness of concept ingppn learning anatomy on health students disepliThe
results show no differences between the experirngnbap and the control group (those using concegps and
traditional learners) found. Willerman and Mac#laf29] examined the use of concept maps as anatam
organizer” for eighth-grade students in a sciencie. They reported significant differences in penfiance of a
concept map group at the end of the unit over &rabgroup that did not use concept maps. Resesitahies on the
effectiveness of concept mapping and achievementididle grade science are scarce, and those thatvailable
give mixed results concerning its efficacy [29]aser and Edwards [7] too, found no significant ediéhces in
scores on traditional classroom tests for 9th-gsmilence students who constructed concept mapthaad who did
not. Studies about comparing different methodsasfstructing concept maps had more inconsistenttsess far
Msrabady and colleagues [20] state that does rewh 4e be any way to carefully and firmly reply tost question
that which ways of make a concept map is more &fechan another. To compare the effectivenesshef
presentation and construction concept maps sestrdies have been done. In these studies haverbsearched
two main ways of using the concept maps includestraction concept maps by learners and providiegpared
maps by the teacher. Fraser and Edwards [7] im stedy showed that students with different abiléyels, when
receive the greatest benefit of concept maps ttiehselves have been made the maps. Wanderseal§28]
believes that the main educational benefits of ephmap is for person who construct, not the pevgon receives
it. Markow & Lonning findings [18] and Msrabadi armblleagues [20] confirm this view, but Willerman &
MacHarg in this area have concluded that the &feess of concept map will be when map made bye¢hcher,
not the students, because the maps made by a teaohe complete and accurate than maps made hydargs.
Concept maps can also build by paper and pendiyospecial computer soft wares. Computer-basedcegin
mapping is a graphical, visual and spatial creatdwd that helps guide designers to their own |@wbsolving
paths [13]. Many studies have shown that the dtitof students to Computer-based concept mappargto paper
and pencil concept mapping has been more positédk Fisher and colleagues [6], showed that Senfilebncept
mapping system) had a positive effect upon stuslemap construction. Erdogan [4] indicate that papeesed and
computer-based concept mapping strategies prodetter results than the conventional method. Howetres
effects of paper-based and computer-based concepping strategies were not significantly differebDespite
numerous studies on different methods of constigc@nd provide concept maps is done but still much
inconsistency in this area. In addition, most oé tlesearches are on learning and achievement asdire
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effectiveness of reading comprehension have. TamefThis study has attempted to evaluatec#fness of
different ways of making concept maps than tradilanethod of studying and learning.

MATERIALS AND METHODS

The subjects of this study consisted of 66 thirdryleigh school students (33 female, 33 male), frone town of
Iran that were selected randomly by multistage dimgpmethod. Participants were randomly assignedhtee
treatment groups and one control group. Treatmentps included computer-based concept mapping rgsoeils
concept mapping, and reading text with preparedceen maps. The control group for the study did not
receive any concept map.

Instruments

1) Experimental texts: Two texts with the titleohcentrate on sport" and "conflict" was createde Téxts were
presented to several high school teachers to cengliid appropriateness of content and difficultyuafamiliar
words and phrases and texts for secondary schaests are evaluated. According to the commentiseofeachers
were a few changes in the text. The criteria oéct@n the texts are: firstly unfamiliar texts fi@sponders, and
secondly appropriate to understanding level of hsghool students. Being unfamiliar texts criterisnchosen
because previous data subjects may have affecte@shilts.

2) Comprehension test: Based on content experihdatds, a test was developed to assess participant
comprehension. This test initially consists of 3dltiple-choice items. According to Willerman amdacHarg [29],

a test must be at the comprehension level and aboweler to measure meaningful learning. Consetliyyjemany
items on the achievement tests used in this stusg &t the comprehension level or above. Initistl tenducted on

a small group of society research. Then was comeditdiscriminative and difficulty index of test aiens and
remove inappropriate questions. Final test cansiER0 multiple-choice items (10 questions frorohetext).

3) Camp Tools software: The one group of participan this study will use the CmapTools softwarefree
software developed at the Institute for Human arativhe Cognition (IHMC)
(http://cmap.ihmc.us/conceptmap.html), in ordercteate the concept maps. This free software isogram that
allows the users create concept maps. The softweggrovided many possibilities for concept mapgind a map
can be linked with other concept maps. This sofwarvery easy to work so that users with eachiglise and
department and little knowledge of computer sofevean familiar with software in one meeting. Theftware is
available in many languages, and has enatdad of thousands of users throughout thédwo share and
collaborate through a network of Public Places wtaary user, whether a student, a teacher, or atistjean create
their own space and publish their knowledge models.

4) Expert-generated concept maps: ResearchersGatap Tools software construct one concept maprigrtext.
Any of them whit related text after the initial oefns by researcher, were given to four high scheathers that
were evaluated according Just place the followirgganchy of concepts. After reviewing the commetechers,
final revisions were made in the maps and two cphiegps for texts' focus on sports "and" confligas prepared.

Research design in this study was an experimeatadjd with pre-test and post-test. This study vieckided, three
experimental group and a control group. First dfgabups were experimental pretest comprehensiotexis. In
group "A" with the experimental texts, were givezlated concept maps that previously were prepayeth®
researcher. The participants were studied the ssdsthe concept maps. Group "B" after learninghoeiof paper-
pencils concept mapping, along with study of thestewas construct the maps. Group "C" after legymiomputer-
based concept mapping whit Camp Tools softwars, seastruct the concept maps of two experimenkas tdhe
control group was given the experimental texts wuth using concept map and they read the text
conventionality. After the studying and learninge thmaterial, four groups (three experimental groapd one
control group) were performed a post-test and ggougre compared with each other. Training partitipavas that
all of the experimental and control groups priothte implementation for introduce whit the objees\wof the study,
were exposed to a 30-minute session. Then the abjé experimental group "B" (paper and pencil capt
mapping), in 4 sessions, 60 minutes introduce whitcept maps, and principles of map preparation sained
these into practice. Also, the subjects of expeniglegroup "C" (computer-based concept mapping}, sessions of
60 minutes, introduce whit concept maps, and peiesi of computer-based concept mapping and ledheesé into
practice. Educational plan was that the two groapghe second session, introduce whit defining acept map,
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components and features of concept mapping (wikrdntion booklet). At the after meeting, they coeted a
preliminary incomplete concept map prepared byrédsearcher. In subsequent sessions, accordingo&rimental
group, spicial training by paper and pencil or catep were presented. The design of this reaseelstaywed in
Table 1.

Table 1. Research design

?;(Perlmental 9TOUR pre-test Reading texts whit prepared concept mapost- test

?é(Perlmental 9T0UR pre test paper- pencils concept mapping Post- test

?X‘perlmental 9"0UR pre-test computer-based concept mapping Post- test

control group Pre-test| Reading texts without using concept magPost- test
RESULTS

Table 2. presents the means differences of thegirahd posttest results for the control and erpartal groups.
To determine differences between groups (accorttirtbe unequal number of subjects in each groupgfe post
hoc test was used. Results of this test shows ttreatcomprehension mean scores of the experimentaipg
“Reading texts whit prepared concept map” were istastly higher than those of the control groupilevthe mean
of the other two experimental groups (computer-dasencept mapping and paper- pencil concept mapmliay
not differ significantly whit control group.

Table 2. Analysis of variance for comparisons meampre-test and post-test in reading comprehension

Pre-test Post-test " Scheffe
Group N Std. Std. F

Mean Deviation Mean Deviation value Post hoc test
computer-based concepty 1 | /06 2/05 4/78 4/49
mapping
pape- pencil concept mappit | 17 | 2/1E 2/9€ 7/38E 4/6¢ computer-based,
Reading texts whit prepared 17/22 | <0001 paper- pencil, prepared concep
concept map 16 | 1/85 2/65 12/82 3/10 map & control
Reading texts without using o, | 1/61 178 7/49 2/25
concept ma

DISCUSSION

The purpose of this study was comparing effectigeref methods of presentation of concept maps attads of
concept mapping on reading comprehension. Thetsesfilthis study indicated that presentation of-preypared
concept maps significantly improved comprehensiompared to the map generation and control grouppBper-
pencil and computer-based concept mapping comgar#ite control groups were not statistically sigiaint. The
findings of the study is similar to Willerman & Midarg wives [29], that indicated effectiveness ohagpt map
will be when map made by the teacher, not the stisdend Chiou findings. But, the findings with aed) whit
Fraser and Edwards views that in their study shotlheat students with different ability levels, wheteive the
greatest benefit of concept maps that themselves haen made the maps. Also, the findings with reegehit
Wandersee believe that the main educational beneficoncept map is for person who construct, hetgerson
who receives it, and do not similar with Markow &mning findings and Msrabadi and colleagues. $tV¥actors
may have contributed to the lack of treatment ¢ffén paper and pencil and computer concept mapping
particular. One reason, discussed briefly in th@uction section, is that maps made by a teasheore complete
and accurate than maps made by students. Wille&ndacHarg Have noted that the effectiveness of epihc
mapping on achievement learners may be due toehehér's concept map lead students to learn time sa
objectives and will guide students to test questiohnother possible reason for this result is tifwat concept
mapping is not a simple process [23] but is "a talgnchallenging task” [6], that require higherer thinking
skills such as evaluation and classification obinfation, identify relationships, and logical thimg [16]. As a
result, concept mapping is “effort-demanding” aityivand requires a lot of attention and effort CpaSung, and
Chen, 2002 especially for students with lower etlanal levels is challenging and difficult task [@mong the
many difficulties that students may have to deahvii in concept mapping the researchers found ttietmost
difficult part of it is adding linking words or pases between concepts and Creation RelationshigeBatthem [23,
6, 16]. Another reason may be participants’ lackcoficept mapping experience. It was discovered dliat 50
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percent of the students who achieved a high lefetomcept mapping mastery showed significant gains
achievement, while those who did not show conceggpping mastery showed no significant gains in ahient
[27]. Low familiarity with concept mapping may havequired the participants to devote part of thogignitive
processes to the interpreting instruction and cao8hg concept maps rather than organizing theesgnwhich is
at the core of concept mapping [9]. Low motivat@frstudents to speculation in lessons are othesiple reasons
for these results. Most of students are accustahegdeachers think rather than them and spedifigebrtant parts
of the course. Extraction the questions and theswars, summarizing lessons, and so on by the teachihe
profit institutions for facilate university entram@xam has led to this approach. However, the mesaasults
indicate that is still much research to be don¢him field of concept mapping. The findings of tkisidy have
several important implications for educational eys$ and educators. First, Using concept mappingich
focuses on prepared concept maps, can be impratingents learning. Second, The result points tbhet
importance and difficulty of preparing and trainistgidents for concept mapping tasks, thereforegficient map-
training need for full familiarity whit concept mping.
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