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Abstract

This study examined the effects of paired summatiom and individual summarization practices and
the 3N learning model on learning levels and renennly. An empirical research design with pre- aostjiest
control groups was applied in the study, and 68tfegrade students attending a science and tecayalourse
in a primary school located in Central Black Segiom comprised the sample. There were 23 studerntwmifirst
and second experimental groups, and 22 studetite icontrol group. The students in the control groeceived
lessons given with traditional teaching methods; the students in the first experimental group received lessons
given with paired summarization and the 3N learmmagel and finally, those in the second experimental grou
received lessons given with individual summarizatend the 3N learning model throughout 27 hour-long
lessons. The data was collected both pre and ptast/éntion through an achievement test. Data watyzed
with the Mann-Whitney U test and Kruskal-Wallis &st. The study findings suggested a meaningfubdifice
in favor of the experimental group in terms of tokarning and remembering, and comprehension and
application stages of the cognitive domain. Intighthe study results, additional activities canibcluded in
teaching as well as the 3N learning model and datenmarization method, and the efficiency of sactivities
can be examined for different lessons.

Keywords: 3N Learning Model, Paired Summarization, Coopeeatigarning, Constructivist Approach, Turkey.

Introduction

Compared to the past, today there are commont&ffororganize and implement school training in a
more professional manner. The answers to why sdeaahing does not include essential informatiod skills
which are appropriate for the necessities of theetare also under investigation. In this educatipnacess,
improving high-order thinking abilities as well gsrmanent learning and knowledge are accepted as
investments in the future, which in turn resultsaim increase in the number of studies conducteldirwthis
field. Thus, the new learning-teaching approached practices have been popular topics. Contemporary
developments and changes require the applicationliftérent learning models to ensure more effective
participative, and effective learning. The learntegching practices and changes aim to provideestsdwith
effective communication skills, high-level thinkingbilities, the tendency to question the truth dofeg
information, and complex problem-solving skills.€Thest method of achieving such goals is the coctsirst
approach, which is an approach commonly acceptestibgators today (Demirel, 2009).

Constructivism has become the foundation of devabkis and practices in education since the beginnin
of 20" century. For example, John Dewey and William Jacnitisized the “spectator theory of knowledge, tan
established their own constructivist notions (A¢ikg2014a). To most scholars, constructivism seagsn
umbrella term which covers very different opinioasd theories, each of which generally places learne
activities at the center in education while conding meaning (Demirel, 2009). The constructivisédries
agree that learners should dagive; they should have choice, and construct their knowledga whole through
both individual and social activities. In this sen# is imperative for educators to plan how teegrate students
into their program. Just as participation in therféng and teaching processes is one of the prestiariables
predicting academic success and achievementalisdsthe best indicator of higfuality teaching (Bloom, 1998;
Ozcelik, 2014).

In his assessments concerning constructivist apprgaactices both in Turkey and worldwide, Ergin
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(2012) did not mention constructivism as a methioak ttan be applied by the teacher alone, but ithman
implemented with learning methods that are combinigd various learning-teaching theories. The 3E, 8E,
and 7E models are examples of these learning moddis constructivist approach is systematized for
implementation. During this implementation processloes not mean that every student will be magistaor
will be able to think critically. The method enssirthe construction and shaping of information attilftates
interactions in the learning environment, and iiedily incorporates students into physical and alemttivities.
For teachers, the method is facilitative and orgjagi which provides a systematic learning envirenmin his
evaluations, Ergin (2012) states that the tricynledel is transformed into five stages, yet theagest will be
incorporated together during implementati@ygkli, 2013; Ergin, 2012; Oztiirk, 2008). In the literature, it has
been pointed out that the 3E model was extendeu stéiges, but it was impossible to differentiat@agthese
stages explicitly. For example, there is an evaunaprocess at each stadgeiu, Peng, Wu, & Ming-Sheng,
2009). As we stated above, the tricycle model wenged into five stages, and is generally acceasefive
stages in the literature. Tosun and Polat (2013)hexsized that the 3E approach can be adopted thatrethe
5E. The model is presented as the 3E scheme iNatienal Education Ministry 4th grade science paogrand
teacher guidebooks. Since the age range of thg sample is in the concrete operational stage3béesarning
model was preferred owing to its more generalizeti@ncrete operational features.

In the literature, the constructivist approachdslr@ssed in conjunction with cooperative learniBghan,
2004). According to Wgotsky, knowledge is a sociation in other words, knowledge is constructed through
cooperative efforts to learn, understand knowledgel solve a problem. Through cooperative effagteup
members share knowledge and ideas with each alisegver the weak points in each other’s logicaldsathey
correct each other, and they reconstruct their gmals understanding considering others’ understaysdin
According to Acikg6z (2014b), active learning iglized with cooperative learning techniques. Bageden,
Doymu;, and D@an (2013) emphasized that among the prominent appes that maintain efficient and
productive education, there are cooperative legrnpproblem-based learning, project-based learnamy]
questioning-based learning approaches. Among thesming models, the cooperative learning model is
acknowledged as the most comprehensive model, se@uaumber of scientific studies proved that coaipe
learning improves the academic, social, and psygicdl domains, among others. Bell, Urhanne, Salasad
Ploetzner (2010) suggested that the cooperativaifamodel commonly applied to today’s schools fasd
to motivate students to self-regulate, work in caagion, and be a part of the group in terms oinitsractive
characteristics, and it was observed to activatgesits. Moreover, cooperative learning not onlgdi students
to share and learn from each other in both thesaasn environment and other surroundings by having
heterogeneous groups work together towards a comgeah but also enhances students’ self-confidence,
communication, problem solving, and critical thimgiabilities, and guides students to actively pgodite in the
learning-teaching process.

The paired summarization method is based on thperative learning model. A student takes initiafioe
both himself and his mate. This is an approach hiclv the pairs help each other in terms of reading
comprehension. This method helps students posgess eéhances for success, gain group support &nileg,
and develop individual responsibilities. In DoywnuBayrakceken, and [@an (2013), there is a list of
cooperative learning methods in basic reading ariiihgy practices, which includes composing two-ageams
and reading together, asking questions about wegtriead, summarization, guessing, and writing asitions
about the subject matter. The team members helpather read, write, and correct mistakes. Thaifopmance
is assessed by checking the team members’ average.

From the beginning of primary education, students expected to read and learn the information in
published materials, such as course books and nmegazelated to various lessons. During schoolstmo
students face problems regarding a lack of undwistg of what they read. Although they read a testny
times, they have problems expressing themselves whey are asked to repeat the text or its maia.itie
recent years, specific techniques for reading anderstanding have been developed to overcome such
difficulties. One is the summarization techniquérgen (1997) stated that summarization ability fisvital
significance in understanding and remembering é&x¢ tand that it refers to a representative strectf the
comprehensive and important statements in a text.

In the 3N learning model, paired and individual soamnizations facilitate active engagement with te,t
and summarization is represented as a mental tyctini order to make summaries and differentiatevben
important and unimportant information, analytidainking, synthesizing, and understanding of thejexttbare
prerequisites. In the literature, studies have @nothat small group activities present opportusite improve
understanding of the reading material (Erden & Akni2004). By means of the 3N learning model, sttslean
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activate their innate curiosity, previous learnimgterials, as well as cognitive and affective sabeim the
learning process; the model will help them realize what they will learn and be infornadxut theimttainments;
they can compare and make associatiostseen previous and present learning themes; it can facilitate the
application, maintenance, and transfer of knowledgel students will have opportunities to get feehabout
their own learning process. The model directly gnétes students into the practice, and activatés $tadents
and teachers. The model consists of three stages.

Creating expectation: This is the introductory stabhe course starts with short activities, maldhglents
think about the subject through the presentatiomaferials and questions, reminding them of thedwvipus
learning and activating their natural learning osity. The teacher aims to have students realie& turrent
knowledge and the association between their priowkedge and the new knowledge. At this stage estisdare
informed about the goal of the course so that tteeyfocus their minds on it. Thus, they gain opyties to
make connections between their previous and nemnifegamaterials (Nakipglu, Kasmer, Gultekin, & Dénmez,
2010). The new concepts gain meaning when thepsseciated with the previously learnt ones, hehudests
can understand the subject through this assocjatibith facilitates the learning process. At thignp, students
formulate their questions, so teachers are expéotedsure the process is complex enough to metstaidents,
especially through the combination of physical arghtal inclusion in the activity.

Establishing knowledge: In this stage, the contemiresented and the teacher delivers stimuluserti®
the topic. Open-ended questions are asked, whieh been found to improve critical thinking abilgtjesuch as
questioning, discussing, reasoning, finding answe@guestions, cooperative working, learning froexte other,
to ensure learning is constructive and active. &ttglsearch for their own thoughts. Teachers gardegive
students time to complete summarizations and fimslvars to questions. Teachers also inform studamds
provide them with encouragement to describe whay Hre doing and make inferences from the prodessa
stage in which students offer solutions to questiofhis can contribute not only to the improvemeoits
students’ ability to think, but also to search, suamize, analyze, and synthesize. This establiskimyvledge
stage in the 3N model refers to the process obksteng what students want to learn through theiestioning
of the learning material, as well as their senseafider. It is the stage of testing a hypothedi® 3tudents who
are in need of more explanations about a subjeengridea benefit from this model, and those whuavigie
explanations to others are also able to strengthein understanding of a given topic by explainihgGroup
work also provides students with more varied experes. They have more chances to express ideagaamd
lifelong learning abilities (Saban, 2004). Durifgst stage, teachers can ask questions about tie dmaepts
related to the theme or they can remind studerdstatertain concepts, but answers are only givestigents.

Integrating the learning materials: Finally, th@ggss comes down to shaping the answers, combiiming
experiences, composing novel concepts, and detiergnivhat students have learned. Students explaat thiey
did and which answers they found, which providesopportunity to correct any misunderstood informati
Summarization activities and the process of findimgwers can also help with memory. Students cparek
transfer, and re-organize their knowledge. Morepteasichers can furnish formal explanations andnsifie
definitions, too. The record of the learned infotima is of vital significance for every age gro@specially for
young students. Revising what they learn, appltimg knowledge, and deciding to transfer the infdioma
contribute to high-level thinking abilities and gants’ learning how to learn. This process can hésseen as a
construction process. The transfer stage invalwegeneralization of skills and concepts (Bybee, 1997; Biyikl,
2013). It is a stage in which students can asbefisdwn learning process. Assessment is includeéry stage
of the model. However, students can have the oppibyt to truly realize their attainments in thisage
(Bransford, Brown, & Cockingl999; Detterman & Sternberg; 1993; McKeough, Lupart, & Marini, 1995;
Mayer, 1995; Phye, 1997; as cited in Ozgelik, 2014). One of the essentialg@f education is to increase
permanency and transfer. The existence of theseeptsi means the existence of learning. Brieflymagrency
(keeping in memory) requires students to remembsat whey learn. However, transfer requires studants
only to remember what they learn, but also to megkese and use of it. In the literature, searchimiyfimding in
the mind are accepted as thinkiad) these mental activities are assumed to cartiilo cognitive awareness.

In the literature, the learning cycle model basedh& constructivist approach is applied to varicasrses,
such as English, geography, and artistic activitldswever, it is predominantly applied to and stadiin
science-related fields. According to research testihe model had positive effects on academiceazeimnent,
permanency in learning, motivation, interest inrhéag, concept teaching, and cognitive processegiKB
1999; Coskun, 2011; Kolomuc, Ozmen, Metin, & Acisli, 2012). However, there are very few studies examining
the mentioned model with the summarization metH®admmarization, which is a kind of meaning making
strategy, has been proven to enhance understaadithgpermanency in learning. Especially in this gtude
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findings were based on knowledge comprehensiontiadpplication stages of the cognitive domain,cihi
makes it different from the other studies in therfiture. The aim of this study was to comparesffectiveness
of the 3N model paired and individual summarizatinethod with the traditional teaching method inrerof
learning and remembering the attainments in thgltt.and Sound” and “Our Planet Earth” units amongary
school 4 grade students. The following hypotheses weredest

Hypothesis 1:There will be statistically significant differere@mong the experimental group, in which paired
summarization with the 3N model was applied (Elg other experimental group, which used the indiaid
summarization method (E2), and the group usingttheitional teaching method (C) in &' 4rade primary
school science course. The first experimental greililoe more advanced in terms of the followingiables: a)
Total learning level, b) Information levels, c) Cprahension levels, and d) Application levels.

Hypothesis 2:There will be statistically significant differer&@among the experimental group, in which paired
summarization with the 3N model was applied (Efg other experimental group, which used the indiaid
summarization method (E2), and the group usingtrdditional teaching method (C) in th& grade primary
school science course. The first experimental greilidoe more advanced in terms of the followingiables: a)
Total remembering levels, b) Remembering levelsformation, ¢) Remembering levels in comprehensan

d) Remembering levels in application.

Method
2.1. Research Model

This study used an experimental design with preaed post-test control groups, and aimed to exarthia
effects of the 3E (N) learning model paired andivitilal summarization methods on learning levelsl an
remembering (Blyukoéztirk, 2014). The research desigresented in Table 1.

Table 1: Research Design

Groups Pre-test Process Post-test Follow-up
(Permanency)
EG1 PIF Teaching using Paired Summarization with the  PIF PIF
AT 3N learning model AT AT
EG 2 PIF Teaching using Individual Summarization with  PIF PIF
AT the 3N learning model AT AT
CG PIF Traditional Teaching PIF PIF
AT AT AT

Note: EG: Experimental GroypgCG: Control GroupPIF: Personal Information FotrAT: Achievement Test

As seen Table 1, the4grade students in the first experimental groupdue paired summarization
method with the 3N learning model; the ones in the second group employed the individual summarization
method with the 3N learning modeind lastly, the students in the control group wetgght with the traditional
teaching method about the themes of “Sound andt'Lagid “Our Planet Earth.” The experimental growsse
conducted by the researcher, while the classroaoht taught the students in the control group.

2.2. Participants

Participants consisted of"4rade primary school students attending a prirsahpol in the Central Black
Sea Region during the 2015-2016 academic yeareTdlasses with similar characteristics, includihglents’
genders, teachers’ length of service, literacy, hewiatics, and life sciences courses achievemerdgse w
randomly selected. Two of the classes were desigrax the experimental groups while one class pasiated
as the control group. There were 22 students (%, dil boys) in the control group, while there ev@3
students (11 girls, 12 boys) in the first experitaémgroup, and 23 students (11 girls, 12 boys)him $econd
experimental group.

2.3. Measures

Personal Information Form: A form was supplied to the participants to obtaiformation about their gender
and age.

Achievement Test:This test was developed by the researcher in dodeeasure students’ achievement level in
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information, comprehension, and application in‘tBeund and Light” and “Our Planet Earth” units.

Development of the Achievement TestA comprehensive literature review was conducted] the theoretical
structure was examined to develop the test anetiericiine the properties to measure. Fourth gragéace and
technology course books, source books, teacheredwinbks, and the curriculum developed by the Thrkis
National Education Ministry, Education Board werealgzed in order to determine the questions fortéisé In
the second stage, the analysis of “Light and Sowamdl’ “Our Planet Earth” units, which were withire thcope
of the study and would be taught to students irstend term, was conducted. The whole procesdases] on
the attainments in thé"4grade Science and Technology Teacher Guide Bodkhwiias selected as the course
book for the following five education years by tharkish National Education Ministry, Board of Edtioa
under stipulation number 244, on Decembef, ZB14. This course book started to be used dutiagr013—
2014 academic year. The cognitive dimensions okthecational attainments in these units were déteghon
the basis of the analytical approach and experiiopi The table of specifications was prepareduichsa way
that the contents could be exemplified with testnis. This table of specifications was also the jiest and
allowed for content validity. By means of this t@pthe levels of the attainments and the signifieaof these
levels were described (Ozgelik, 2013). Thus, mbentone test item for each attainment was prepairdiae
only aim is to determine the learning level, itrist a must for an assessment instrument to covehal
behavioral characteristics; sufficient and critical samples of the target behavioral features are adequate (Atilgan,
2013; Ozgelik, 2013). In preparing the test questions, specific featwfedesigning an ideal test question were
taken into consideration to ensure proper reprasientof each attainmerthat the test items were ordered from
hardest to easiest and in terms of the domainsréfeactd; that they were of precondition relatiorisat similar
items were grouped togetheand that the items’ statements, type size, andespaetween the items were
arranged in accordance with participants’ age andls. Considering such properties of an optimstl dad its
items, the best form was used for the test in thdys The draft achievement test, which consiste@0oitems
chosen from the question pool, was re-examinedemmg of various psychometric properties, such as
homogeneity, being scientific, and appropriate ttalents’ development levels (Atilgan, 2013). Foilogvthe
revisions, the test items were examined by fougrmm developers, as well as three science and dkxhn
experts. In the pilot study, the science and telchyyo teachers and ™ grade classroom teachers were
interviewed, and their opinions were acquired. En@&8 questions were found to possess content tyalimit it
was decided to apply them to students in 30+30toumss which were in the form of A and B and asedshe
same behaviors, due to the students’ age grouptrighegroups were chosen fronf §rade students who had
learnt these themes the previous year. And thiegpialication was conducted with 114 students.

The final 26 test items had a general validity4f. . However, one item with .29 validity was incldde
the test so as not to disturb the content validibe statistical values of the final form of thettevere measured.
The reliability of the A group test items was .80d it was .81 for the B group test items. Fouied#nt types of
scores can be acquired from the test: KnowledgeygEehension, Application, and Total levels. Thewlsaige
subtest scores consisted of ttaeal of the items related to knowledge; the comprehension subtest scores
consistedf the total item scores related to comprehension; the application subtest scores consisted of the total
item scores related to applicatiand lastly, the total score for the test consisteithe total right answers given
to all the questions on the test. In scoring tlsg ®ach right answer was given 1 point, while \yrancomplete,
or unclear answers were given a score of 0.

2.4. Intervention

The intervention with the students in the experitakgroups lasted a total of six hours during nireeks
in which three courses were taught on two differ@ays. The members of the control group contintred t
normal course program with their teacher. The @sikgere planned considering the educational at&itsrin
the units. However, the courses were delivered wdhled and individual summarization methods in 3ine
learning model for the experimental groups. In ddito extra activities from the model, the adi@s in the
course book were included in the process, in aemgit to make the courses more interactive and less
monotonous. The researcher planned the entire equscess, guidance, materials, and preparatongiszs.
The pre-tests were administered one week beforenthkementation while the post-tests were givemtrigfter
the implementation, and the remembering tests w@nducted one month after the implementation.

2.5. Statistical Analyses

All the statistical analyses were conducted usi®$S 15. Since there were 8 inclusive studentseén th
selected classes, these students were not incluidéte analysis, and the analysis was performeth 6
students. The Kruskal-Wallis H Test was administameexamine if there were meaningful differencetieen
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knowledge, comprehension, and application totat@seand post-test scores among the groups. Bos¥lAnn-
Whitney U Test was conducted to investigate whiotugs had meaningful differences in their scoraginy
the Mann-Whitney U Test, Bonferroni adjustment wa@plied to control for Type | error rate efficigntiThe
analysis was reported with effect size estimatdwe @ffect size used in the Mann-Whitney U Test s
correlation coefficientr) (Howell, 2013). In the interpretation of the aaation coefficient, the effect size
classification suggested by Cohen (1992) was usecbrding to Cohen (1992), .29 and lower correlatralues
were low; values between .30 and .49 were medium; and values .50 and over indicated high-level ¢steln all
statistical analyses, the significance level waspted as .05.

Results

The pre-test, post-test, and follow-up mean ranksetl on the total, information, comprehension, and
application scores are presented in Table 2.

Table 2: The Pre-test, Post-test, and Follow-up M&aRanks

Pre-test Post-test Follow-up

Variable

M.R M.R M.R
Experimental Group InE20)
Total 32.78 38.73 38.95
Information 31.70 33.05 34.45
Comprehension 30.75 40.65 40.88
Application 32.60 37.80 39.70
Experimental Group 2nE20)
Total 29.05 29.40 29.48
Information 30.90 31.05 30.55
Comprehension 29.75 29.18 29.60
Application 28.63 28.00 24.95
Control Group 1(=20)
Total 29.68 23.38 23.08
Information 28.90 27.45 26.50
Comprehension 31.00 21.68 21.03
Application 30.28 25.70 26.85

Note: M.R: Mean Rank.

Table 3: The Kruskal Wallis H Test Results Relatedo Pre-test Scores

Pre-test

Total

Knowledge .36
Comprehension .07 2
Application .65

Kruskal Wallis H Tests were conducted to determihether there was a statistically meaningful dédfere
in pre-test total scores and information, comprslmm and application level mean ranks among tfs éind
second experimental groups and the control grobp.r&sults of the test are presented in Table 3.

86



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—,i,l
Vol.8, No.19, 2017 IIS E

As seen in Table 3, the pre-test scores of theestsdin the experimental and control groups were no
statistically different in terms of the total’(2)= .55, p>.05), knowledgef(2)= .36, p>.05), comprehension
(¥*(2)= .07,p>.05), and applicatiory{(2)= .65,p>.05) scores. Kruskal Wallis H Tests were perforrednalyze
the post-test scores of the students in both tiperarental and control groups. The results of st are
presented in Table 4.

Table 4: Kruskal Wallis H Test Results Related to Bst-test Scores

Post-test x? Df P
Total 7.951 2 .019
Knowledge 1.14 2 .567
Comprehension 12.54 2 .002
Application 7.38 2 .025

As seen in Table 4, the agents in the experimamgicontrol groups showed certain differencesrimseof
the total §*(2)= 7.95,p<.05), comprehension4(2)= 12.54 p<.01), and application{(2)= 7.38,p<.01) scores.
However, there was no significant difference intemige level ¥%(2)= 1.14,p>.05). The Bonferroni correction
was administered and Mann-Whitney U Tests wereopmidd to determine the source of the differenceten
total, comprehension, and application scores (Titpeificance level was set at .017.). Mann-WhitneyTékt
results showed that there was no statistically mngdul difference between the firsM(R:38.73) and second
(M.R:29.40) experimental group&J£137.50,p>.05, z= -1.71,r= -.27); or between the second experimental
group M.R:29.40) and control groupM.R:23.38) (J=159.50,p>.05, z= -1.10,r= -.17) in terms of total
achievement test scores. However, the total achiemetest scores of the first experimental grddpR(38.73)
were significantly higher than those in the contna@up M.R:23.38) (J=98.00,p<.01,z= -2.78,r=-.34).

Regarding comprehension test scores, no meaningdifférence was found between the second
experimental groupM.R:29.18) and control groupM;R:21.68) (J=140.50,p>.01,z= -1.64,r= -.26). However,
there were differences between the first experiadegroup and second experimental groug114.00,p<.017,
z= -2.41,r= -.38), and between the first experimental groog eontrol group Y=83.00,p<.001,z= -3.25,r= -
.51). As seen in Table 2, the comprehension sadrdee participants in the first experimental grqvpR:40.65)
were significantly higher than those in the secexderimental groupM.R:29.18) or control groupM.R:21.68).

The Mann-Whitney U Test results related to applicatscores revealed that there was no statistically
meaningful difference between the first experimegtaup and second experimental grols=130.00,p>.017,
z=-2.33,r=-.37); or between the second experimental group andaagioup (J=180.00,p>.017,z= -.60,r= -
.10). However, there was a difference between itisé éxperimental group and the control grol=124.00,
p<.017,z= -2.49,r=-.39). As seen in Table 2, the participants’ agion scores in the first experimental group
(M.R:37.80) were significantly higher than those in ¢batrol group 1.R:25.70).

Lastly, Kruskal Wallis H Tests were performed t@enne if the changes in the experimental groupsigted in
the one-month follow-up. The analysis results drews in Table 5. There were differences among gsbup
follow-up study scores for the totg?(2)= 8.47,p<.05), comprehensior{(2)= 13.46,p<.001), and application
(x*(2)= 10.20,p<.01) scores. However, there was no meaningfuéutifice in knowledge scores of the groups
(x*(2)= 2.16,p>.05). A series of Mann-Whitney U Tests and Bonfarrcorrections were administered to reveal
the source of the differences in the total, compnsion, and application scores among the groupg (Th
significance level was set at .017.). Mann-WhitéyTest results suggested that no statistically rimegunl
difference was found between the first experimemgedup (M.R:38.95) and second experimental group
(M.R:29.48) U=136.50,p>.05,z= -1.73,r= -.27); or between the second experimental grddpR(29.48) and
the control groupNl.R:23.08) (J=157.00,p>.05,z= -1.17,r=-.19) in terms of total achievement scores.
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Table 5: Kruskal Wallis H Test Results Related to Rmembering Scores

Post-test x? df P
Total 8.47 2 .015
Knowledge 2.16 2 .340
Comprehension 13.46 2 .001
Application 10.20 2 .006

However, the achievement test total scores of #régipants in the first experimental groud.R:38.95)
were significantly higher than those in the congnaup M.R:23.08) (J=94.50,p<.01,z= -2.88,r= -.46).

Considering the comprehension test scores, no mgfahidifference was found between the second
experimental groupM.R:29.60) and the control grougpM(R:21.03) (U=141.00,p>.05, z= -1.62,r= -.26).
Additionally, there was no difference between thistfexperimental groupM.R:40.88) and the second
(M.R:29.60) (U=123.00,p<.017,z= -2.16,r= -.34). However, a meaningful difference was foloretween the
first experimental group and the control grolp=69.50,p<.001, z= -3.59,r= -.57). As seen in Table 2, the
comprehension scores of the participants in thlet &kperimental groupM.R:40.88) were higher than those in
the control groupNl.R:21.03).

According to Mann-Whitney U Test results relatedtte application scores, there was no statistically
meaningful difference between the second experiahgmbup M.R:24.95) and the control groupM(R:26.85)
(U=191.00,p>.05, z= -.26,r= -.04). However, there were meaningful differenbetveen the first\.R:39.70)
and second experimental groupp$=08.00,p<.01, z= -3.11,r= -.50), and between the first experimental group
and the control groupUs118.00,p<.01, z= -2.57,r= -.41). As seen in Table 2, the application scarethe
participants in the first experimental grolg.R:39.70) were significantly higher than those in toatrol group
(M.R:26.85) and the second experimental gradg(24.95).

Teachers’ and Students’ Feedback During the Experimntal Process

Since the researcher conducted the courses andtethat practices planned within the scope of toeys
she had the opportunity to observe the varietyositive feedback, such as that the model direcitpiporated
the students into the process, it had various itiesy the students wanted to participate in thecess
voluntarily, etc. Considering the teachers’ anddstus’ statements during the interviews, it cancbecluded
that the learning by living approach in the stuagipively influenced the learning process. The gtfiddings
also corroborated this. The feedback from the stisdend teachers is given below:

Students:

“We learned and had fun!”

“We don't get bored during the course.”

“We find the answers to the questions quickly, sim@ cooperate with friends.”
“We drill the information into our brains.”

“We learn easily. It's not a difficult task anymdre

“We love these courses.”

“We aren’t afraid of asking questions.”

“We also remember what we learnt in the past.”

“We are happy when we find the answers to the ¢gquest
“We learn about topics we are interested in.”

Teachers:

“The students are brave.”

“They are happy.”

“They have established positive friendships witbreather.”
“They’ve started to comment during courses.”
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“They’ve started to question more.”
“They are content with the process.”

“That students know something about the subjects amne able to find the answers to the questionlyrea
motivates and encourages them.”

“They find every answer as if they were in a cortjwet. They yell out ‘I found it!" or ‘We found it?
Discussion

The effects of the paired and individual summaigamethods with the 3N learning model in a sceenc
course on % grade students’ learning levels and remembering \vevestigated in this study. The study results
displayed no meaningful difference between the empmntal and control groups’ pre-test scores, witilere
were statistically significant differences in favof the experimental groups’ post-test scores diggrtotal
learning, comprehension, and application levels.oAgthe experimental groups, there were meaningful
differences in favor of the first and second experital groups. Considering these findings, it carcdncluded
that 3N learning models based on the constructaggroach are more effective than traditional temgmodels.
The evidence in the literature generally suggdsas kearning cycle models increase students’ ppation,
which in turn enhances academic success. Accumglatridence also suggests that summarization, wkieh
making meaningstrategy, provides a code, and enhances compreineasid permanency. The meaningful
difference between the groups in which paired surmation with the 3N model was applied (E1) and dhiger
group, which used the individual summarization rodtiiE2), can be interpreted to be a result of th&tye
effects of cooperative learning. In this contekg group that worked in cooperation was more ssfgkethan
the other. That the cooperative learning modatligient in the constructivist approach and thedittributes to
academic success is commonly mentioned in theatitez. However, there were significant differenaasong
the groups in which paired summarization with tinerBodel was applied (E1), the other group whichdube
individual summarization method (E2), and the grbeing taught with the traditional teaching mett{@y in
terms of students’ knowledge levels. More spedifijcdhe students’ knowledge levels were highetha first
and second experimental groups.

The educational situations, which were planned dasethe current program, can be said to haveipesit
effects on information level. The difference waseved in the comprehension and application stafes.
results of a study by Campell (2006) revealed aneimse in students’ ability to comprehend the subjeatter
during the study. In assessment research abouwtothgerative learning model, Denise and Kuan-Ch@1@2
pointed out that working cooperatively towards amowmn goal brings academic success, but they also
emphasized the importance that each individual Ishiake responsibility for his own success. St&ihehart,
and Ericson (1986; as cited in Gorgen, 1997) revealed that the comprehensiah reamembering levels of
students in regards to what they read increasadfis@ntly following the summarization teaching rnet.
Fazelian, Ebrahim, and Soraghi (2010) found that tdaching process based on the learning cycle Imode
meaningfully increased learning and permanenceciense courses. In their studies witfi and &' grade
students in a science course, Biyikli (2013) antii®22013) found that learning levels increasedhi& post-
test, and that there were meaningful differencesvden experimental and control groups’ post-testresc
averages Aslan, 2006; Oztiirk, 2013).Yi andLuXi (2012) stated that cooperative learning activebtivates
students, which in turn contributes to present fahdre attainments. Similarly, Hsisung (2012) répdrthat if
cooperative working conditions are observed andrawgd, working cooperatively will be more effectitrean
individual work, and added that it will give mothi@n even to students who have little interest, aaitisupport
their social skills. The summarization, which isn@aning makingtrategy in the model, is also influential in
transferring information to lon@grm memory (Goérgen, 1997; Erden & Akman, 2004).

According to the researcher’s observations durhmg itnplementation, even in course books and source
books, which were designed with various activitis® summarization strategy significantly contrésito the
determination of the main theme of the subjecthéligh the amount of research that evaluates theitocesy
processes directly is limited in the literatureg #ivailable findings suggest that learning cycleleh@ractices
based on the constructivist approach enhance uaddisg and comprehension. As stated before, nfotteo
studies used the 5E learning cycle, so the availtibdlings are generally dependent on the modgpseded 5E
cycle form. In his study based on the 5E model,e®eac (2006) asserted that participation in a @urs
including being responsible for one’s own learnimgl cooperative peer learning, facilitate undeditan

Post-test comprehension level findings show thate were apparent differences in comprehension
levels among the E1, E2, and C groups’ studenthtzase differences were in favor of the experimegtoups.
In terms of application level, there were statatic meaningful differences in favor of the expeeimal groups.
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More specifically, the first experimental groupsoges were higher than those for the second grobpse
findings likely stem from the fact that the studertctively participated in the process and expegaénit
interactively.

The findings related to remembering level revedlted there were significant differences among ttoeigs
in which paired summarization with the 3N model waed (E1), the other group which employed theviddal
summarization method (E2), and the group beinghtugth the traditional teaching method (C) in terof
students’ total remembering levels. Thecomes were in favor of the experimental groups; specifically, the total
remembering levels of the students in the firstegxpental group were higher than those in the s#con
experimental group. However, there were no diffeesnin their knowledge retention. Traditional téagh
maintained the permanency in knowledge level atteimts. On the other hand, there were meaningful
differences in comprehension and application leeehiembering in favor of the experimental groupsthis
sense, the related hypothesis was supported.

The findings show that the method enhanced compeitwe level remembering when compared to the
traditional teaching method, and these findingsenansistent with the post-test results. The methwsgd in
the aforementioned implementations were also seebet effective in comprehension level remembering.
Cigdema@lu (2012) asserted that the learning cycle modehwates understanding and success. Other
researchers (Bbiil, 2010; Tuna, 2011; Onder,2011; Sunar, 2013; Karaman, 2013) underlined the statistically
meaningful and positive differences in the effaaftthe model on academic success and permaneneymbkt
significant effect was seen in the groups workingperatively. The current study’s findings are lkihe result
of the fact that the students actively participatetheir education and experienced it interacgivAldditionally,
it can be inferred that the summarization methogegaly had a positive effect. Summarization is ooly an
indication of understanding, but it is also a tyecreation. During summarization, students malsoaations
between old and new information, which facilitathe meaning making process and storage in long-term
memory. The information stored in long-term mem@rynore permanent, and can be recalled when negessa
(Weinstein & Mayer, 1986, as cited in Gorgen, 1997)

Since the constructivist approach based on the ISk riodel inherently provides students with
opportunities to acquire information through leagnby experience, it also affected the post-testrabering
scores in the levels of application and practicecakding to the researcher’s personal observatitiesmodel
integrated both students and teachers in the gctidowever, developing an understanding of theiesyatic
nature of the model is of critical importance imnte of avoiding becoming monotonous. The resultsttie
groups in which paired and individual summarizatio@thods with the 3N learning model were applieghsst
that the model led students to cognitive attainmemtcomprehension and application levels beyorsd tjue
knowledge level and provided permanency in learnikigorking cooperatively and the summarization
applications within the scope of the model can did o increase the effectiveness of learning. &Hewlings
and results are consistent with the literature. elmwv, the present study assessed the learning levedrms of
the cognitive processes dimension, which brougdtiffarent perspective when compared to other stutighe
literature.

In the study, knowledge level was not found to Héeknt from that in the traditional teaching medh
However, the experimental process was influenfiedt on comprehension, and then on applicatiorlevThe
follow-up (remembering) test results were similar the post-test results, which was the evidence for
permanency. The findings in the literature alsopsufed the results. Tekin (2007) specified thatnitbeg level
learning is the basis of affective and psycho-m&arning. The results suggest that the studeats ley doing
and the combination of physical and mental fundtigncontribute to cognitive development, both ofiath
enhance students’ academic success and facileéambembering. Students establish their own knowleddge
practicing, using material, questioning, and corimgar

The qualitative data results showed that studeet® wnotivated to learn and had fun during the @syrs
and that they identified their work with that ofiesatists. The researcher’s observations duringeiperimental
practice included that the students were relaxeile@ groups in particular were trying to find toeswers to the
questions as if they were competing with each othery seemed excited and were smiling, the indaisl in
the paired group were expressing their opinions more courageous manner, all of which can be thiaiogbe
the positive reflections of the model.

Since the curriculum after 2005 has been baset@ndnstructivist approach, the information in ¢berse
books and teachers’ guidebooks was given with mimal forms and activities. The summarization rodtin
the 3N model is thought to be functional in ternighe fact that students can pick the main idedsnuokethe
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subjects as well as the activities.

The findings in the literature suggest that stuslemho work cooperatively can solve their problergs b
discussing and sharing opinions with their peerthaut asking the teacher. There were various studie
indicating that the learning cycle model shouldapelied cooperatively and with alternative actesti

This study has some limitations. First, it examirted effects of paired summarization and individual
summarization practices with the 3N learning maatellearning levels and remembering among tAeride
students in science and technology courses. Sceftbets of the model on other class levels andsamuare
unknown. Second, the follow-up study was relativehort term. Although the one-month follow-up study
revealed the continuance of the positive effedis, éxact permanency duration of this effect is kraiwn.
Despite these limitations, the study results supgi@ theory that in combining cooperative learnwith the
summarization method, the 3N learning model hadtipeseffects on cognitive skills, comprehensiomda
application levels beyond just the knowledge leWdle combination of physical and mental activitypaired
and individual summarization methods of the 3N He@sg model contributed to functionality and permatne
learning, which in turn is thought to provide edaca with a more effective learning environmentlight of
these study results, the effectiveness of the mealelbe examined by integrating additional actsitinto the
process. Additionally, the functionality of the 3&arning model can be examined in terms of clagsldeand
various courses established with the constructapstroach.
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