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Investigating Collaborative Reflection with Peers in an Online Space

Wang Qiyun, Quek Choon Lang
Learning Sciences and Technologies Academic Group
National Institute of Education, Singapore
Qiyun.wang@nie.edu.sg; choonlang.quek@nie.edu.sg

Abstract: In this study, a group of 22 vocational school leaders and teachers wrote weekly reflection in an online space
after attending a lesson. They also read the reflection written by their peers and gave comments. The purpose of this
study was to find out how they collaboratively reflected and what they learned from the collaborative reflection process.
Results show that they reflected on the content, attempted to apply the content into practice, and changed beliefs; got
additional perspectives, negotiate meaning, and learned how to reflect better from their peers’ reflection; they gained
additional knowledge and emotional support from their peers’ comments.

Keywords: collaborative reflection, Edmodo, individual reflection, online reflection, technology

1. Introduction

Writing reflection enables school teachers to examine the relevance of the training content and improve their
teaching practice to meet the constant change of students’ learning needs (Killeavy & Moloney, 2010). Recent
proponents of reflection have challenged the assumption that reflection occurs solely in isolation (Morris & Stew, 2007),
and suggest that reflection should be a collaborative critical thinking process, in which participants can ‘attain
intersubjective understanding and build knowledge together’ (Yukawa, 2006, p.207).

The purpose of this study was to investigate how a group of vocational school leaders and teachers reflected in an
online space after attending training lessons, and how their peers commented on the reflection and what peers learned
from the reflection. Furthermore, this study also examined how they responded to the comments received from the peers
and what they gained from the comments.

2. Method

A total number of 22 (14 females, 8 males) vocational school leaders and teachers from China participated in this
study. They were studying as full-time Master students at National Institute of Education in Singapore for a year. Half
of them were vice principals or deans, and the others were subject teachers. About one-third had more than 15 years of
teaching experience, and the rest had an average of 7 years. Their teaching subjects and technology competency varied.

The course entitled Educational Technology and Issues in Management ran three hours a week and lasted for six
weeks. One of the course assignments was to write weekly collaborative reflection in the first five weeks. Each
reflection post was supposed to include what they had learned in the lesson and how to apply it into practice. The
participants were required to share their individual reflection in Edmodo (http://www.Edmodo.com) with their peers.
Also, they must view and give comments to at least two reflection posts written by others. Each reflection post was 10
marks, and their individual reflection and comments had five marks respectively.

The main research questions were: i) How did they reflect collaboratively? ii) What did they learn from the
collective reflection process?

This study adopted the constant comparison approach. All reflection posts, comments and responses posted onto
Edmodo were copied onto a word document. The comments received by the first participant were read carefully in
paragraphs, and the way of writing comments was color coded for easy recognition later. After analyzing all comments
of the first participant, the researcher compiled the codes to further consolidate common themes.

The coding process continued in a similar way with the rest of the participants. If a new theme was emerged, it was
added to the theme list. After reading through all comments, common themes were summarized. The themes were
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further compared and combined. A list of two to four themes was finally generated. The same approach was applied to
analyze the responses.

3. Results

3.1. Reflection

Altogether 110 individual reflection posts were found in Edmodo and 184 codes were labeled. Three main themes
emerged from the reflection, which were: i) elaborating on the content; ii) applying the content into practice; and iii)
changing beliefs.

Reflecting on the lesson content was a basic requirement for the individual reflection. The participants elaborated
on the content in slightly different ways. The most often used way was that they simply repeated what they had learned
from the lesson, summarized some points from the instructor’s presentation, or added certain personal understanding
but without in-depth explanations (N = 49, 26.6%).

Another way was that they elaborated on the content further by adding new information (N = 31, 16.8%). It was
evident that they went to the Internet to search for additional information for better understanding of the contents that
were new to them. In their reflection, they shared the additional information.

An additional way of writing reflection was they elaborated on the content by connecting it to previous lessons,
reflection, or content learned from other instructors (N=9, 5.0%). It seemed that they attempted to integrate the newly
learned content into their existing knowledge structure.

Two ways of applying the newly learned content into practice was found. One way was that they attempted to
explain certain existing phenomena by using the content (N=58, 31.5%). The other way was that they applied the lesson
content into real world problem solving (N=26, 14.1%).

Another theme emerged from the reflection was the newly learned content stimulated them to rethink about their
underlying beliefs and as a result their assumptions started to transform (N=11, 6.0%). For instance, before the lesson
about using the weblog for teaching and learning, some of them thought that the weblog was a tool for writing personal
diaries or sharing information with friends only. They seldom thought that it could be used as a teaching or learning tool.
After seeing some examples, they realized the potential of the weblog for learning and thereafter their opinions started
to change. Another example was that a participant started to believe that using technology was not that difficult after
exploring some simple technological tools in this course.

3.2. Comments

Altogether 326 comments were posted to Edmodo and 336 codes were identified. Four major themes became
apparent in their comments: i) commenting on the content; ii) expressing encouragement; iii) commenting on the way of
writing reflection; and iv) bantering with peers.

Peers used to further elaborate on the reflection content in their comments (N=134, 39.9%). Slightly different ways
of making comments were found. One way was that they picked up certain keywords or points from the reflection and
elaborated further by adding new information or explanations. Another way was they attempted to offer solutions to the
problems mentioned in the reflection or to explain why the problems existed. They might add personal experiences or
additional arguments to support the opinions embedded in the reflection (N=92, 27.4%), or disagreed with certain ideas
in the reflection by providing with different examples or perspectives (N=14, 4.1%). In some comments, peers also
stated what they learned from the reflection (N=13, 3.9%). They indicated that they either learned directly from the
published reflection, or benefited from the reflection in an indirect way as certain ideas in the reflection triggered them
to search for more information or study further.

Peers also expressed encouragement in their comments (N=27, 8.0%). Generally, peers gave encouragement in two
varied situations. One was that peers gave encouragement when they realized the reflection writer had certain problems
or difficulties. In this case, they encouraged them to face the difficulty positively. The other way was that they gave
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positive comments or encouragement when the reflection writer presented good ideas, comprehensive summaries, or
constructive suggestions.

Sometimes they did not comment on the reflection content, but on the way of writing reflection (N=17, 5.0%).
What impressed them most was the responsible way of writing reflection, or the positive attitude towards reflection
writing or learning in general.

One way of bantering was they joked with each other (N=9, 2.7%). Another way was that they occasionally
addressed others by nicknames (N=6, 1.9%). A participant who has a word of ‘Xiang’ (which means ‘elephant’ in
Chinese) in his name, his peers often called him ‘a big elephant’. It seems that he was acceptable with this form of
address and no indication showed that he was unhappy with it. Another participant was often labeled ‘xian zhi’ (which

means a prophet) in her peers’ posts.
3.3. Responses

Altogether 30 responses were found and each response was associated with a code. Two main themes arose from
the responses, which were: i) responding to the comment content; and ii) responding to the emotional support received.

Many responses were to answer the questions asked in the comments or to provide additional information to further
explain their opinions (N=12, 40.0%). Some responses were to acknowledge the contribution of comments (N=8,
26.7%). It seemed that the received comments had two major impacts: One was that the comments extended the breadth
of their original reflection. The comments made the reflection content more complete, as they provided additional
perspectives or explanations. The other was that the comments extended the depth of their original reflection, as these
comments explained why certain phenomena happened or how to address the problems/issues involved in the reflection.
Such comments enabled them to understand the problems better or promoted their understanding to a higher level.

The participants sometimes got emotional support from the comments received and felt encouraged (N=10, 33.3%).
In addition, some comments echoed the problem mentioned in their reflection. These comments enabled them to see
that they were not alone and the problem existed broadly. In their response, they appreciated their peers’ sharing and
felt relieved.

4. Conclusion

Collaborative reflection has unique benefits. In addition to learning content directly from the lesson or the
instructor, the participants in this study also shared their understanding with peers. Through the sharing, peers learned
additional information, different perspectives, or the way of writing from the reflection. Collaborative reflection can
also lead to higher level thinking and transformational changes. Collaborative reflection involves both cognitive and
affective processes. Learners may be positively influenced by their peers. Learners may feel relaxed and not alone
through communicating with peers.

This study has implications for collaborative reflection to take place effectively. A few learners are preferably more
experienced in terms of teaching experiences or critical thinking skills, so that they can act as positive role models to
others. In this study, some participants were more experienced or responsible. Their reflection was in more depth. The
others commonly indicated that they learned how to reflect from these learners. This finding suggests that involving
some higher ability or more experienced learners would show a positive sample to others and hence has the possibility
to promote collaborative reflection to a higher level.

Another implication is that learners are favored to have different backgrounds. In this study, the participants varied
in their ages, positions, teaching subjects, or teaching experiences. Because of the difference, they could explain the
same content or phenomenon from different perspectives, or give varied interpretations. This result implies that having
different background learners would increase the likelihood of gaining more benefits from peers in the collaborative
reflection process.
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A casestudy of gender differences of behavioral patterns in the concept

mapping-assisted online discussion learning activity
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Abstract: This study aims to integrate concept map into online discussion learning activities and explore gender
differences in learners’ behavioral patterns of concept map constructing and cognitive processing phases of
discussion using lag sequential analysis. The results indicated that the female group demonstrated more dynamic
revision behaviors of concept map drawing according to their discussion, and the male group showed a shorter
and in-depth discussion process.

Keywords: gender differences, online discussions, concept mapping, lag sequential analysis, cognitive tools
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Abstract: Inefficiency in students’ group interaction limited the value of group learning in educational practices. This
study proposed an intervention strategy of assigning process-oriented roles to students in an online group learning
environment to facilitate group cognitive, metacognitive and socio-emotional processes. An experimental study was
designed and implemented to evaluate the effectiveness of the intervention strategy. Results obtained evidence to its
feasibility and usefulness.

Keywords: small group learning, group interaction, role assignment, group processes

1. Introduction

Small group learning is a form of instruction widely advocated in schools around the world and has drawn constant
attention in educational research (Webb, 2009). In group learning contexts, students’ interaction is a key factor in
determining the magnitude of benefits students can gain. The inefficiency in students’ group interaction has limited the
value of group work in educational practices (Webb, 2009; Blatchford, Kutnick, Baines, & Galton, 2003). To address
the challenge, researchers have devised various pedagogical approaches such as assigning roles to improve group
interaction. However, there lack studies on theory-driven design of systematic support for group interaction. This study
proposed and evaluated an intervention strategy of assigning process-oriented roles to students in an online group
learning environment to enhance group cognitive, metacognitive and socio-emotional processes. An experimental study
in an authentic teaching and learning setting of a college course was designed and implemented to evaluate the
effectiveness of the intervention strategy.

Roles are prescribed functions that guide individual behavior and facilitate group collaboration (Morris, et al.,
2010). In prior studies, roles were mainly used only for cognitive and metacognitive functions. For example, De Wever,
Van Keer, Schellens and Valcke (2008) defined five functional roles as starter, moderator, theoretician, source searcher
and summarizer to pre-structure students’ collaboration activities. Strijbos, Martens, Jochems and Broers (2004)
suggested four procedural roles as project planner, communicator, editor and data collector to prescribe students’ group
activities. Morris et al. (2010) proposed four reciprocal teaching roles, i.e., summarizer, questioner, clarifier, and
predictor for self-regulatory group processes.

Role assignment was reported to be correlated with level of knowledge construction students reached in distance
groups (Schellens, Van Keer, & Valcke, 2005; De Wever, Van Keer, Schellens, Valcke, 2008). Role assignment was
also found to have interactional benefits for students in terms of being more awareness of group efficiency, stimulated
group task coordination, and increased amount of task-content focused statements in group discussion (Strijbos,
Martens, Jochems, & Broers, 2004). In Hogan (1999), assigning roles of socio-emotional, conceptual and metacognitive
functions was indicated to influence individual students’ perspectives on learning and the levels of group reasoning.

2. Research Design

This study designed and evaluated an intervention strategy of assigning three process-oriented roles, i.e., group
cognitive leader, group metacognitive leader, and group socio-emotional leader, to students in an online group learning
environment for enhancing group interactive learning. The intervention strategy was proposed based on the frameworks
and taxonomies of group processes that consistently described essential aspects of group processes in three dimensions,
i.e., group cognitive activities, group metacognitive activities, and group motivational and emotional activities.

10



GCCCE2013

The research method used in this study is one factor (assigning roles vs. without assigning roles) between subject
design. 85 undergraduate students from three classes participated in the online group learning. The students were
randomly grouped into triadic groups within their own class, and two classes were assigned as the experimental
condition and the other one as the contrast condition. In the experimental condition, students in each group were
randomly assigned one of the three roles. The group cognitive leader took the duties of initiating and encouraging group
members’ socio-cognitive interaction including information sharing, argumentation, integration and convergence of
discussion, critical thinking, and exploration. The group metacognitive leader was in charge of facilitating and
coordinating the group regulatory activities including goal setting, task planning, progression monitoring, and reflection
on group performance. The group socio-emotional leader was responsible for maintaining a positive group atmosphere
by way of encouraging morale-building communication and emotion regulation. In the contrast condition there was no
assignment of process-oriented roles but only a general group leader.

The online group learning platform was a collaborative concept mapping environment. In the platform, each group
was provided with a task instruction environment and a task solution environment to complete five group tasks using
collaborative concept mapping. Before the experiment began, a serial of trainings regarding the main components of
group work, like role duties, guidance for ethical group communication, concept mapping skills, and collaborative
concept mapping strategies in Cmaptool, were implemented. A pre-test survey was administered to collect students’
background information as well as relevant knowledge, skills, and attitude (KSASs) including knowledge of cognition,
computer skills, communication skills, attitudes towards online learning, and attitudes towards small group learning.
After each group task session, each group was required to give self-rating of their performance. After all the group tasks
were finished, a post-test survey was implemented to gather data regarding students’ engagement in group cognitive,
metacognitive and motivational and emotional learning activities. An open-ended interview containing questions about
students’ satisfaction and perceptions towards role design and assignment was also administered to students in the
experimental condition.

3. Results

3.1. Interview Results

Two open-ended questions were devised to collect students’ feedback towards process-oriented role design and
assignment. Concerning the question “whether are you satisfied with the role design and assignment and why?” 13
positive and 9 negative reasons emerged from a total number of 40 responses collected from 40 students. Among the
positive responses, the following four reasons appeared most: 1) role assignment makes specificity of each member's
duties and a clear division of labor; 2) role division is reasonable for enacting group activities and each role is important
for group collaboration; 3) roles fit with group members' ability and personal specialty; 4) being satisfied with no
specific reasons. Among the negative reactions, the following four reasons appeared more than once: 1) roles should be
assigned according to individual background; 2) roles should be assigned by group members; 3) roles do not function; 4)
there lacks adequate clarity in duties across three roles.

Regarding the open-ended question “whether do you think role assignment is important for small group learning
and why?” 21 positive and no negative responses were received from 40 students. The reasons for perceiving role
assignment as important can be summarized as benefits for: collaborative tasks; learning achievements; motivation,
affection and interpersonal relation; metacognitive processes. Among thereasons, the following 5 items appeared most:
1) role assignment is beneficial for performing and fulfilling group tasks; 2) clear and specific role duties are significant
for promoting efficiency in group learning; 3) role assignment is significant for specifying personal duties; 4) assigning
roles functioning in different aspects of group work is helpful for fulfillment of group task in an organized way; 5) role
assignment contributes to a clear division of labor.

3.2. Questionnaire Data Analysis
Multivariate Analysis of Covariance (MANCOVA) was used to analyze the differences in group interactional

processes between the experimental and the contrast condition. Students’ engagement in group cognitive, metacognitive,

11



GCCCE2013
and motivational and emotional learning activities as self-rated in questionnaires were the dependent variables and the
pre-test KSAs were selected as covariates.

The results indicate that means of all categories of learning activities in the experimental condition are higher than
those in the control condition except the anxiety score.The pairwise comparisons of the estimated marginal means tell
that the mean differences of three categories of learning activities, i.e., satisfaction, enjoyment and belongingness,
between the two conditions were statistically significant. The results suggest that the intervention of assigning
process-oriented roles to students in online group learning significantly enhanced group learning in terms of: a)
converging in content level interaction to reach consistent solution; b) monitoring and adjustment of group task progress,
strategies, and peer cooperation; c) the socio-emotional aspect of group interaction, i.e., students’ satisfaction,
enjoyment, and belongingness during small group learning.

3.3. Group Performance

To examine whether assigning process-oriented roles leads to differences in learning outcome, the concept maps
produced in the experimental and the contrast condition were compared in terms of number of concepts, number of link
words, and number of valid propositions. The results indicate no outcome difference in the maps from the two
conditions.

4. Discussion and Conclusion

Using experimental design, this study found that assigning process-oriented roles to students in online group
learning enhances students’ group interaction in cognitive, metacognitive, and socio-emotional aspects. The findings
complement the literature on instructional use of roles in small group learning. While prior studies reflected the
deficiencies of instructional use of roles in facilitating group interaction in a systematic way, this study proposed to
assign process-oriented roles to support three essential aspects of group processes: cognitive, metacognitive, and social
emotional.

While motivation and emotion are an important dimension of students’ group learning (Veldhuis-Diermanse, 2002),
there is a lack of attention to this aspect in prior studies on groups learning. This study contributes to the literature in
providing evidences to the pedagogical usefulness of assigning process-oriented roles in influencing group motivational
and emotional aspect of interaction.
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il Web 2.0 T ¥ # M 43K & (WebQuest) AR F+ 5 £ ik fn B R

Promoting Students’ Cognition Level by Supporting WebQuests with Web 2.0

Tools

RS, Ik, FEES, MoeE
HHF LK
G R S L A e
raykwli316@gmail.com *

[#H&]) MM kiE% WebQuest 472 893 &) M _E4rif KA A, ALa9aF 4412 A Web 2.0 T £ (Blog,
Wallwisher) #ZEZ#5)-F6, RBAEAX S EEE, ARGFLENF ] X B R/MMNGF IR KAF
#it Web 2.0 49 TE# 5 4ot M A2, BHEMT, A AR @M4LEF 9L 2t tE A IR, KA1
1% 5 4 52 HL4=2 B 69 (Epistemic Aim), A ik 2] 43R A %= (Epistemic Cognition) —A £iA% 89 & 5 B Ko

[£43E])] R&IRT; Foifilhde; s EMALEE, #F%+; Web 2.0

Abstract: To solve the problem of one-way web-based knowledge dissemination in traditional WebQuests, we use
Web 2.0 tools (Blog, Wallwisher) to build an interactive platform, which provides multidirectional channel to
promotes students' learning interest and cultivate their learning ability. In addition, we established knowledge
building communities with Web 2.0 tools. In short, utilizing the social discourses in knowledge building
environments as scaffolds, we foster students’ achievements of epistemic aims, so as to accomplish epistemic
cognition-- the highest level of human cognition.

Keywords: WebQuest, epistemic cognition, knowledge building communities, pedagogical design, Web 2.0

1. 31 %

AR BN & T RAAGT R, ABRMAAFARELANER, PFATZEXI TSN
KFo EREFAAT, KFATREAMEIRT (WebQuest) 154 A 2 53] Rk, URHAF
& 09iNFm B R o de ik A AE 4538 i WebQuest K B A6 S W Bt R KFF R K0 R4,
AL G &£3iE A WebQuest 1214% 52 4 £ #4212 H 49 (Epistemic Aim), A ik 2] 1R A 4=

(Epistemic Cognition) --A XiA% 895K = &Ko

BARMBIETGRTCERE iR RETAUAFARAEIFINE, AEAFILEXR,
B RNENS DA, (B2 @ k69 PR do T FEl o iP5 54 5 5] T FE P 59 A IR A 2R 5
G947 Bl M B EADKIET ATHEHR? AT AEEY TREHANF] HZX? Bk, K
A 52 % T 89 WebQuest W, AL 5 RATAL I Z g e F IR T 5| FF AL SRR F s
RE5 3. (Mayer,2008) XAFaGR it HFH THFI, BFEH5IHIARTEHGEEXFZ, X
ELRBMNERFR T ZRMGRE T Eo RN EHHFAESF D), LETMLTHAMGIEI A
P IEAE . RAVIREAG T 89 7 ARBIME LT N, KRAMEH Web 20 69 5 A T A RF I F A F
Wik id AL, FARBENE oS5 E, LRI ERNE TR, AENFL, EHRA
BIRR AL AEE LT A TINF Y TAZ, AFEE0EL, TAeIRRILRYS, FAALTH
BAEAFZFHE ST Web 20 09 TEMEH, KB —NEZHEKRNGIAI, it
R, KR BAGH R B A, LR AL A B 6 R
2.1. M%4E%E (WebQuest)
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M 2448 52w & B AN F T 2 K S e91a % 48 4 #4% (Bernie Dodge) #di, BA&A
FARB—FHFHGF DL T N, MBRAEZ [ AR FOGIRR TN, WA E
NEF HFIEMXGH ) RAEINGE EFTREIR A T LI | (Dodge, 1995).

22. BHEX, ZREF. SAS%KEL

WebQuest #9326 K sk E M 2 LA F )ik [ W3 L[ WE L[ &k 1 A= &303EM |
AEMELFI LW K T4, BIX W K EF £ WebQuest T 443 2] T A4 094R 2 (77
¥4, 2012),

I H XHF et R TR A& (Wootsky, 1978) & [ RIE AR K | ik, —A
AP ENEA T RAERER, ZHEF RS A 69 R . WebQuest #2 —# Xiz5 4
RURBEREGHFRX, SRHFAFAERET —NAEFEHFHOIE, FAEARHE—ANRLAKF
0, 1BRFE R I RS EFART, S THRMNE;AD] FISI—FK-FeG=HE, FohsrERRin
AR ERIAFRIER . I RHMFPHEXAHE—A WebQuest R ZEWHEZ —,
2.3.Web 2.0

Web 2.0 24035 Web 1.0 6947 — R ZBR M g 69 EAk, AP REERZMAELTLHKRA
T8, B ZREARGFIEHEFeiEE, Web 20 w4 TR P 2R E, LMEBFHN FAKRE,
WL LM PR, XALEERZ Web 2.0 2 ALK (FiA®, 2010). WebQuest Bt 2
ATH%E, HESBRBRGERERALGER, ERAS)RFEREIRTH B, RRAFE
AEF], THF], WLMFIHE Web 20 69 T B, KEoAFAERETHAALR, #
TAEFALRMEFIRNE, AFEARBEIR, FHANFLEGRBEE I, R4S
&g, Reikd AR,

2.4, #=3R A £=(Epistemic Cognition) X A=zF A 49 (Epistemic Aims)

Kitchener(1983)4e f# 3 (problem solving) ¥ =T & K £ 49K Fn E N 50 A ZANE KR, 55 &N Se
(cognition), 7TA %= (meta-cognition)#=%= 12 A %= (epistemic cognition). iXANZE A& & i 3 ok
T INF A B R EiNFE, DAATR ORI 8 6915 &, Blhe oo £
TikFm &, NANBATFAE —EF ik ftE AT, Hldeie LT P T B Lz
5 iRl im BN E RS EKR, EfiRiii B, NMNARE [ LR | 9 RFe [ 4oid | 3T
2. % Chinn % A(2011)% fniRikdm 3t th T #1MAELL, @A (—) iR B 8. (Z)&iRsEH. (2)
FIR g A . RIRFIEIE, (W)IAsmby EfE i, R(R)THERAIRXAANAZE,

FaiR B AR IGAAMPT R thag — & BARG T, LA AN L ER LA LA FHAa X6 A
Fro WHERAMITIT SR B YOI T Feid, EM AL, SAMNFATEZLBL, KMA
HEATY 69 1) AR S Ay Fo 1R R R SRR o SR IR ELAS 89 3% S0 TR R R T 6L A 89 M E (p.148), B,
—ANNINAFF 8 5if EF R, REAAMFLRTUAILRFEFEK, Rtz 455053
TEERAANEY . FiRilde LA R4t B £F (p.147). BATHIE, X T4iRAL 0957 T
MA%, mAFXTHERFHIRBGHFLRLZREIG, ALEABLIRBRARAFLY
FriR A Fe P a9 SR B 89,

3. HF T HEBHH
3.1. AHHFH S

BAARRZTHA] AFATEAFTOFEUARARBTERROEALAT TTH, 220954
NBAREEGBES, LFETHRFINTE, ARERFAENGF I NP FETUET
XA R, FRAFHGIIR B A, kBRI A A6 4R 0ME, ARG LK 8 K
MAEEY, 2EIHEFSH L.

Fok %] FAEFARBERAGE OIS (FF Jf By, 2008). £E5F,
BAVE R B8y, EhF AN LAASETR AR, RERRWY LY, RETRZE L,
NERZTEZLPARLES, AMNEFHIARAEFE, RTAE, 5F4EMNLELMX,
XM A AR M) R By )2 B AR 5] ] o
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F=2 342 |, TAHS AN, @i 452 R (Scaffolding), heh & £#ATH ] EF5.
LHAVL, S BRAEXE [k | FibFAa gl A LR ETRES, L5 4R
i¥ WebQuest 2 ¥ # AT L it A2 P, F A S A &N a ey R X ITIR R F 3, i& A blog,
Wallwisher % T B #HiT7Wh4E, XA A FTF LW HER A FERG, HibF L FFhelT H5HrA
il

Fw [ 342 ], &5 Am@AN3y

HEL MNAATHAH TR ITRERE - FAELFAREFITH, LFENTEZREAH AN
KET o

A2 THREBDENTREEENIE ILFAEURRGEDEGAE,E, BERE
A blog ETF A6y N AMETAEF R R, EFEUNEANFLTRBIE, EFEUARA
ARSHAT A A WAE S i ), TR EARIHMX R (REE, 2012), dAF R
ATIFASBEORBRTE LWL, S FFEE—S HOIRTRITIMREGTE,
Mok, iEH Blog iX— Web 2.0 TE, 45t A A AW T ML TR AIAEF
HEAT VAR S iR AR S 0 R 2

342 3 HFRTRN—iTA2 3 R A WebQuest 49 F &34, mzF K4, & Web 2.0
IR (Wallwisher), itFAFLEFHR, 2FEN, THACHEHTRL, KhFHKES
WRRIFATHIER, BIHBRATHEL, ZB3FTI#, W, LFE9H, FMhik
ABER, STATHELRTRE, EHATHETEZREGIRER, KA ELPHIES
FAEARIE

FAEA: [RA BB AART? |- XidAZGHRAN TiLF AW A X F 2R d T 047,
T, kX AE, REAE, WAAIHTRIENE *,

FRA [P ], PRODREZRATIEFEFTWHT BELF I RRGIFEEAL, 50
g ERGARILFARBETRALG AN T @ TN EARATAFAETHBAF I TRGRK,
H % BARa 04, XARILT AF AR PS8 B 49,

wE A48 ], BRASTAAHITH IR IRA NG ELE, AL TikFAESHL
P B 6 kit M 25, B AR A AR RS, BB A LAY R L2,
3.2. AREELHIF
321 HeF R )4, X\Web2.0 ZAHSTRFAIE, HX F2iR A F2

FFAZ L PN F R DX —FT, Bt A YR F T AR I, AR
WA REREA LY, REAA Wallwisher iX —/~Web 2.0 TE, {4 NMEF, sttt
¥, 5 [k ] (discourse)idAZ o sb 47 A & L LR B 69 4R A, X UL RARN F 08
A TRENFIREY, TRFASBEMBR LGN FEAGNE, THREANGIIR, AR
ARG, ABAA LG, N A F6&IR, M THEIREKE, BT RE
B BRI F, T MU B IRAE B 89N s KT, AR R friR A fm 8952 ) 4T 6
3.2.2. & F - EBlog) & RF T iTHE, WKIGheHiAniR g H AR, R.BArREH L4

2. 4£ 89 WebQuest A E/& % Bk, ZMNEZLEZANN I AT FEHNTFHRFNFIRS
F ) %A, MR ) FHM, Blog HiEdmA. Blog £ &AL PR A 4= FILE:

Ak, . R Erh g, FAEKS ) IR ERGTHFAIEKE Blog P, RIX
EFHTTAREFAF I AR PRI T, LibFAEN A FHRRATF T i TR
H—ANTANT . Lk, £Blog ¥ 2k, ATHEHLFAERIITLE LG LRI AR
NF TR, TSI AER T FHOZK, 5P ARMEANAS0 FHAT L, B TIRAEF £
TR, KB TNy BRE E R FiR A8y B K. BR, A (Questioning skill) & 547
5ip ka5 5] & A, £ Kitchener 89412 BX P, X R TINGm b —NE LI, BIpAT. 115,
®JG, "f 5 (Reasoning skill)Z €1, & A 5547695 3] Z I, A5 & 4eil 4eiR 69 F IR it
From R, MG T K b 5 4 % TR Bl soiRikgn bl B0k . Akt 9 Blog & —/N4rin 2 Ay
WAL, it , RMNAEFTRIAR O IHEARZ R [ KWL | T4, ERE
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BB, FARANEHLA T REZTMR.. ) [ XBERmE. | [4xEE] AR
T 6932 | FF 3m(Sawyer, 2006), F A Z R AT LA AR S A F 42, KRG8 1T Blog
#ITRE, BB IREF, TREIVEN, ERRMIINAEF, BLXFN T X, £EFFAE
A TIFE R SR AR, HIREE A 5 WA,

3.2.3. BHELZ BN H KA ARG, FFFFEF Ao RGN T FE 72

BERPRAFAFIREGET, AL AIME AR, EEZLPHEKMNFLS
AT ARG B A, RN A S B R BN 8 ER N RITR G NE. TN
B 09T AL, AR AL I Fe B LA AR I A KRB A, AT AT R 69 T AR
RAT, MAATEAAL—AHEAAEOALSTERRL, ELPHOEATRREELESE
AR, T ERMRIEFAENT I RERALS, REFAELENMANLELLAE, 12
FFEEUAIATHOAECTBARXOEERREE N,

4. lé%*ﬁ&%

AF AT T 45 % WebQuest 21652 3) A2 G9 IR, 12 Web 2.0 TABZELH-FE, #
I E I, RS AR, AN BRI E, BRI EI R . REEEMRTR
W B, SEERRGSERE, BN, FEAIFT, Fekits, BEwhaT
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FARGINGER, W TRRSEEGAAEF, XERALRF R T LEL T,

B LR

&7 3% (2012) . AT R &894 50k 52 5] ——WebQuest. A3 -FF], 2012 4 2 A (F), 14-16,

. B fAegiEs (2003), MR X F D0 E S REIT, PEEAHKF, 2003 F
% 07 #.

B KAk (2008). MR ITHERA LT, H#: HFAFILKRY.

e (2010). % Web 2.0, #HHEME R BEHK, % 6 5% 32 #, 9013-9015.

S (2012), ATHMEILF IR IR IAHFHE KT HF A, 2012 F% 19 #,
pp.62-63.

R#EE (2012). Web FRIET 69 E4min M), ARKEFTHK, 2012 F4% 11 #1, pp.102-106.

Clark A. Chinn, Luke A. Buckland & Ala Samarapungavan (2011). Expanding the dimensions of epistemic cognition:
Arguments from philosophy and psychology, Educational Psychologist, 46(3), 141-167.

Dodge, B. (1995). Some Thoughts About WebQuests., Retrieved December 16, 2012, from
http://http://WebQuest.sdsu.edu/about_WebQuests.html

Sawyer, R.K. (ed) (2006). The Cambridge Handbook of the Learning Sciences. NY: Cambridge University Press.

March, T. (2003). The learning power of WebQuests, New Needs, New Curriculum, 61(4). 42-47.

Mayer, R.E. (2008). Applying the Science of Learning. Pearson/Allyn & Bacon.

Wgotsky, L. S. (1978) Mind in Society: The Development of Higher Psychological Processes (M. Cole, V. John-Steiner,
S. Scribner, & E. Souberman, Eds.) Cambridge, MA: Harvard University Press.

16



GCCCE2013

Students’ Epistemic Cognition in Online Social Networks

Silu Li**, Rosanna Yuen-Yan Chan? Morris S. Y. Jong®, Jie Huang®, Peng Yu®
L245Department of Information Engineering, The Chinese University of Hong Kong
*Department of Curriculum and Instruction, The Chinese University of Hong Kong

“Isl1012@ie.cuhk.edu.hk

Abstract:A growing body of work in educational psychology addresses the nature of epistemic cognition (EC). In
addition, the widespread of the online social networks (OSNs) attracts more and more cross disciplinary attention. This
study developed the 33 items epistemic cognition questionnaire (ECQ) and measured undergraduate students’ epistemic
cognition in learning through participating in online social networks (OSNs) and using traditional teaching and
learning approaches. Our empirical results obtain important findings that contribute to both the computer supported
collaborative learning (CSCL) and epistemic cognition literature.

Keywords: Epistemic cognition, online social networks, computer supported collaborative learning, questionnaire
development, empirical study

1. Background

Online social networks (OSNSs) are increasingly attracting the attention of academic and educational researchers
intrigued by its affordances and richness. OSNs provide powerful means of sharing, organizing, as well as finding
contents and contacts. A large-scale measurement presented the study and analysis of the structure of OSNs.

Epistemological belief (Hofer & Pintrich, 1997&2002) questionnaires have been developed to measure individual
beliefs in epistemology (Schommer, 1990). But these measures of epistemic beliefs have encountered several problems
of validity and reliability. According to Chinn et al. (2011), the general conceptualization about the nature of
epistemic cognition development not only makes its theoretical and empirical boundaries wider, but it also represents
one of the main hypotheses of several stage-development models. However, fewer researchers have specifically
attempted to link students’ epistemic cognition with OSNs. In this sense, our study mainly focuses on the epistemic
cognition development in terms of a suitable instrument: the epistemic cognition questionnaire (ECQ) (see Appendix
A).

The current study aims to investigate students’ epistemic cognition in OSNs. In particular, the follow research
questions are drawn to guide the current study.

Research Question 1 (RQ1): How can epistemic cognition be reliably measured in terms of students’ beliefs about
knowledge and knowing?

Research Question 2 (RQ2): Is there any differences of epistemic cognition when students are learning in a
traditional environment and learning collaboratively in OSNs?

2. Methodology

The sample includes 129 students major in Information Engineering in a university in Hong Kong. These
participants were involved in a bloggers community that aims at collaborative learning and knowledge co-construction.
Each of them maintained a blog and published posts to the blog. They were also encouraged to provide responses to
other participants’ posts by writing comments. There was no instructor intervention during the activity. The learning
activity was held during September to December, 2012. They were asked about their views about nature of knowledge
and process of knowing by filled in the ECQ upon the end of their participation.
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The ECQ was adapted and extended from a multiple number of instruments in the epistemological belief literature
(Schommer ,1990; Jehng et al., 1993; Schraw et al., 1995; Hofer, 2000), with new additional items added. Its overall
design is based on the recent framework proposed by Chinn et al. (2011), which contains five scales: (a) epistemic aims
and epistemic value (Q1 to Q4); (b) the structure of knowledge and other epistemic achievements (Q5 to Q9); (c) the
sources and justification of knowledge and other epistemic achievements, and the related epistemic stances (Q10 to
Q18); (d) epistemic virtues and vices (Q19 to Q20); and (e) reliable and unreliable processes for achieving epistemic
aims (Q21 to Q33).

Our questionnaire, comprising the 33 items as described above, written in Chinese and English, measured the five
dimensions of epistemic cognition. Higher scores indicate beliefs that represent a more sophisticated epistemic
cognition. Using the questionnaire, we compared students’ view about knowledge and knowing before and after online
social networks participation. Students were asked to use a 5-point Likert scale to rate the questionnaire items that
reflect their experience of learning in a bloggers community. The overall Cronbach’s alpha coefficient is .884, indicates
an appreciable reliability of our instrument.

3. Results

The scores were aggregated into 5 scales. Descriptive statistics (means and standard deviations, N = 129) were
presented in Table 1. Measurements obtained for traditional teaching environment and online social networks are
contrasted by t-test analyses. A comparison of the means responses for each of these dimensions indicated that students
did have different epistemic cognition between traditional learning and learning via OSNs.

Table 1. Mean scores and Standard Deviations for epistemic cognition in traditional teaching environment and online
social networks (*p < .05, *** < .001).

Traditional OSNs
t
Scales M(SD) M(SD)
(a): Epistemic aims 3.58 (0.69)*** 3.99 (0.70)*** 2.49*
(b): Structure of
3.58 (0.57)* 3.72 (0.63)* 6.78***
knowledge
(c): Sources and
3.54 (0.48)*** 3.93 (0.56)*** 8.314***
justification
(d): Epistemic virtue
3.01(0.71) 3.05 (0.86) 0.717
and vices
(e): Reliability of
3.43 (0.52)*** 3.89 (0.62)*** 7.55%%*

processes

Statistical analyses show significantly different epistemic cognition in terms of epistemic aims and values, beliefs
about structure of knowledge and other epistemic achievements, sources and justification of knowledge and other
epistemic achievements, and reliable and unreliable process for achieving epistemic aims. However, there is no
statistical significant change in an individual’s beliefs in epistemic virtue and vices, which concern about the integrity

of a human being, even after the participating in OSNs environment.

4. Discussions

In this study, we have developed a questionnaire as an instrument for quantitative measurement of students’

epistemic cognition. ECQ was developed according to a recent expanded epistemic cognition framework which is
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rooted in philosophy and psychology. We have executed our questionnaire to 129 engineering students. Our empirical
results confirmed the reliability of our instrument. In particular, our empirical data also provides research evidences that
identify the social dimensionality of most components of epistemic cognition, except epistemic virtue and vices.

On one hand, by knowing the students’ factors of epistemic cognition the teachers have an idea and may plan
instructional activities to develop students’ learning; on the other hand, in HK the studies about engineering students’
epistemic cognition in online social networks platform are rare. In conclusion, this study can be considered as one of the
initial attempts to provide information about the students’ epistemic cognition about nature of knowledge and knowing

to arrange the conditions of learning and instruction.
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Appendix

Epistemic Cognition Questionnaire (ECQ) in English and Chinese
Q1. I am looking forward to learning as long as | live. (K& £E 4 F % T, )
Q2. 1 know what | want to learn. (&4 & 8 THRFH 4, )
Q3. What | get from learning depends mostly on the effort | invest. (%521 %V, FE2RETFEBEHXT 5V, )
Q4. | can create and discover things on my own. (&= VA 8 S al4Ef KL F 4, )
Q5. Today’s fact may no longer be true tomorrow. (4~ X 49 F 52 £ ¥ R T RE R B 2 E# . )
Q6. The knowledge of “how to study” is usually learned as we grow older. (i & F# 6935 K, XML 2EMF [LfTE3 |, )
Q7. The only thing that is certain is uncertainty itself. (R A —#F R 28, A [ AL | X F. )
Q8. In case | do not understand, | will not directly accept answers from the teacher. (= F & &, KT ABEE T EITaGE
o)
Q9. Answers to questions change after experts gather more information. (25 X £ T2 508E 825, FIANEEAHKAT. )
Q10. If I can’t understand something right away, I will keep on trying. (%= R R AL F A G X A H, KFHEHH LB G.)
Q11. Knowledge is the result of a reliable method of inquiry. (=272 B T S 69 & kR 0 R4 R, )
Q12. Knowledge cannot be justified, since they are simply a matter of personal interpretation. (%278 Z R AE 4% & LAY, B A E AR
AN LR, )
Q13. Comparing your own understanding against external sources is essential in the process of learning. (¥ & T 4932 fid f= 3 b 24
FEstl, EFJOIEFRLRT V6, )
Q14. When learning, | can understand the material better if | relate it to the real world. (£52 3] &, 4= % K ¥4 0552 7B £
R, REEMF LT, )
Q15. To solve problems, the best strategy is to know the most appropriate method for each type of problem. (/& 3 ¥ #2, &4F 49K
wi AL R e dn il R kA — A R A AR ARG R E LAY ik, )
Q16. | like to find different ways to solve a same problem. (& &3k & R B 49 77 ik R fif sk Bl —ANF A, )
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Q17. | like to use different ways to solve a same problem. (&K FI 7~ B &9 7 ik R Mg o B — A1 82, )
Q18. | often learn the most from your mistakes. (&M & TR P FE R S, )
Q19. Experts can get to the truth if they just keep searching for it. (= & 4 K R ME AR K, et abRF AR, )
Q20. If experts try hard enough, they can find the truth to almost everything. (2= %+ £ R4 % /1, AT LR ILILF A 69 A
¥, )
Q21. Disagreement about the same knowledge is always due to lack of evidence. (3t F B —ANFI AL &= £ 0 i 2 ) T4 2 238, )
Q22. It’s possible to know everything for sure. (F ¥ #feid —n F4 R A TG, )
Q23. You can believe almost everything you read. (— /AN ATT VAAEAZ JUF- B A AL /40 18] 3 20 69 1 250 )
Q24. Experts are always learning new things. (¥ R &R AF J#H AT, )
Q25. People who challenge experts are over confident. (#k¥, & K &9 AH# R T E 12469, )
Q26. It’s easier to learn from a material (e.g. textbook or a website) when I start at the beginning and learn on one chapter at a time.
(B BRMTFKRFAR, FRHERFANATNTR—HD, RELEHA T (B ARLHKRA)FE 2] fiR, )
Q27. 1 will get confused when | try to combine new ideas (e.g. in a textbook or website) with what | have already know. ( % #& 2 1%,
¥ 8 2Bkl kiR e BT E L (Bl e A LR AR L)FFARNIE, KRS EK. )
Q.28 What | learn (from a textbook or a website) depends on how | study it. (&R AL R/ EZIEF b 2491+ 2, Buk T &l
38, )
Q29. Thinking about what a textbook says is more important than memorizing what a textbook says. (# # A/Z 3% R L AT t69 1 4
itle B RIZHER LGN EREE. )
Q30. If there is something | want to learn, | must be able to figure out a way to learn it. (4= R K& B F A B 25 3] 8948, K—%
TUARB T EEF D, )
Q31. If I discover a need for information that I don’t have, I know where to get it. (4= R & K L — AR EA AAIRE 269172 8,
Kol AR T ARIEC . )
Q32. I learn better when watching someone to work out example problems. (% & & & £ ATEHEN, K2F I F2HKE, )
Q33. It's important to know why something works rather than memorizing a formula. (4ri8 F 442 fTiE4E L RITAEA KX R I E £,)

---END---
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B Web 2.0 BRARAFALEFIHFPHLIRIAL

Fostering Students’ Epistemic Cognition in Mathematics Learning

Using Web 2.0 Technologies

Zhou Jing, Chan Rosanna Yuen-Yan, Chik Man Fung, Ng Chi Yiu
cslaura@comp.polyu.edu.hk

(2] ALl ma REHER Web 20 fokeiRik ot 3 ILAME S, it FRE— AT %
5 R Web 20 #HRMGFFHFFI A%, PEARRIFIHENIRINI, B RAETFE YA BAo3T 1B Faid
NFe BRI, RFARFEEMOF I RARBULERAATFIFZRAFRINIK-FaILER, ZE©
Fr o A AR OGN K Fo P46 TAEF St —F Ao AFPIE, ARG AR T —ARLF ] ZFAER, HITARNMAL
BARRI Fo iR AN Fn b TR M Fa s 7)o AE R SLAFT G s R, A — 3238 B @ ey A7 —ANd
ay ik,

[X438] foirilde; FIHA5; Web2.0; K55 ATRL&HNHFET)
Abstract: This study makes efforts to combine the new web 2.0 technologies and epistemic cognition
theories, design and develop a learning system for secondary school mathematics learning which is based
totally on free and easy-to-use web 2.0 tools. The main purpose for the system is to foster students’ epistemic
cognition. After thorough analysis, we found that this kind of learning system can help students raise their
level of learning and increase the learning effectiveness and efficiency.

Keywords: epistemic cognition, learning science, web 2.0, mathematics learning, web-based learning

1. ARFEFEBH

KA s BT B X Web 2.0 HAR 89 B, 333 A2 37t K 89 1 28 335 oF 4o 7 32 58 A T 4R A
FAEIIRINF T ) R R, BIRMT, KR AT FRFHFAB, ARFE. 5 A Web 2.0
ITAAZRAGMEALE, AEE&FLE FOHITAH T ZIRFAF, A AT Hritils iR
FHE9HF IR M — A 892X AR, BARAY B A RE T

- AAIAH ARG Web 2.0 TAM—/ RGN, AT FHFARA, x4k

A& Web 2.0 TE 4953 £ %;
- BB ARl eiR 69 B K, BARIEIT R L3 8 R T 4E 49 Web 2.0 T B 72 32 4 4R
NG 0 7 Fo R I Tr ko

2. ¥ A%ERE5FET

AAF AV Web 2.0 HAREZ —AMETFR&L&NF ] R G, 1% 2 B4 P FRFAGE S E,
AR AR (9089 Web 2.0 IR %), BigteAetedy (ER TR EME Lo —MHITF). $ T
NEAFE, §EATLZSZH Web 2.0 HARIBE—ANGB A SRS F ) F SeiRikdn by 53]
3, KA %A E4EHM 2 235 B Google Sites #= WordPress # k< Web 2.0 F % -F 6 Ik 4.

ARREMBEEM LT EHRANAREAR, AN ZRESL (A1) REALERRE L5
(B 2), EMEERT, KEAXAZZAQUNINY, DAANEELE, it &, ) EFiL B E
(B 3). FIA ZGAEMRIDHER T Web 20 HR K ZEH ., BEANRGLELHINAS R LG HRIT
TAEBELETR—ANF I EEFE, AMEERAF I, RAF I HE L0 A 5005 3
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N Fon Man
! Hoan
b y 7 4 os
B 1 Z%469M% 155 (Google Sites) B2 Z%e¥ERRE L5 (WordPress)

e 20 MR IR HELH TR REPLEARESN

PO ks | uee |

3

\ A KlXR Aun

L

= .
‘ll, LREN = )

L

:i' Eid e |

"

| % % " t

B3 A F Webh20 #HRE TEB N PEHFFI)ZARIELR
3. HFit: FJ RE%E54iRiksm RS

RS Y KIAAIT I Web 2.0 AR BENF 5] R %th B 692 A DAL A SR F A 69 s inih 4e,
AR BT F RS AERROFEINBEmARR M TE, B LIRS FiRiAF
EANATEBEEE R, FERRARTOEREFREN, AT, Web 2.0 B ARGARN,
SR FIIRFEAR MR R ER, S, AR f B LR, ERALRIN
Jn 77 K GG AE

4, B4

Fr iR i Fe 69 R A An b B A HF kA A R 4ol 52 3] At T 537 89 A7 4 Z A B BRI 6
FGRREERRILZ SHHFARENATRENFIFEFTTRL, wiTHALSBHA F
B R BB RKERNF ) RFBERA KT LR E A A E L8, BATeI R % R 51 2 4
RHLE R G 69 Web 1.0 BRRERLFT KA M) T A% F N,

AR T AERIL, 25502 R 509 M 4 H K Web 2.0 fn e il il s 9 B F R A AR 45 &,
BT R —ANET % 5H A Web 20 BRMFFRFFIRA, MELRRAFIHY
V=828 INE =08

Wi R RE ALE NN BAst B iR ik BRI 0 AT, RAFRAFH XG5 5] R 4R
95403tk A A T 5 E R A S iRk Fr B K9 228, R A A RN XA i AE TAE P
#t— T I VAEPE,

AR EGEBEE T —NRLFS] ZEFY, FTA R KBRS LR %09 7T Ak M
Fatk /1o MEAWRAFA RO MBRE, KM — 22 Edma) o3 s — AN a4,
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WERAE A MBEARFRNERENESD

Probing the Complexity of Knowledge Building in Social Science via the Use of

Scaffolds

WAy, TREF*, KIEIE

“ R KFFI) 5P
*fcc@cc.ncu.edu.tw

(2] it 5RARBREBRGEASR. FIF Tt EEREE, FAR—25ELTHOmERN,
W ERETRR FAHEMED L, LALTERMRAAREGHIHE. AT FIEE— AN iRt EEH
BARAE R R, HARSIRERY ATARFAGEMNEGEN, ERAAFIAFHANGFIERERLE
PRI 69 1 LA 2 1 A tb I R B 50%, AP RAEHERAZ [Re9k | BR, H2FAGEURKES
BAFR, WXFEFETRAERERIERAGEMER, Bk, LFLEAGEREELSREMELFELNYAF,
5 R BEAR R A B 5 09 AR DR BR o

[X4a] 4indifs; BR; iRk

Abstract: The relation of design to practice is always indirect. How the learners perceive and use scaffolds does not
necessarily match the designers’ original ideas. In addition, the effectiveness of scaffolds will be different across
disciplines. This study explores the practice of using scaffolds in Knowledge Forum, especially when it applies to social
sciences. The results showed that there were more than 50% of mismatches between the guiding scaffolds of the notes
and the contents of the notes. The most popular but misused scaffold is “my theory”. Notes in social sciences tend to be
longer and more complicated, the risk of mismatches was therefore increased. The reasons of potential challenge to
knowledge building in social science were also proposed.

Keywords:knowledge building, scaffold, knowledge forum

#2128 %7 (knowledge building, KB) #95 3] 3278 £ fK4n iR 69 s K45 T 48 3 69 /= 4 (idea
generation), #idF ) H LS FEEGRLGE, TAF A AN IR (Scardamalia,
2004) ., XAPENE ENE AR AN EHLEZ, FHREGELITNeRETE
(Knowledge Forum, KF) #24 T J& 42(Scaffold)#9 s a8, b4 T+ 6 LR BB kn, #£iTE
RO, REEAEMMIRL, NEIEABERR A REATHERELS, BFRREIAFK
89 %18,

KF 89 E 2B T —AHFFET R REG%t. ZHGRL&HBIHI1ES 3] (Computer
Supported Collaborative Learning, CSCL) 3322, ERERHERTERABEFGAL,
Plhe M FRREDL, RWLIEEZGBEE Y SABAET (Chang et al., 2006), &
W, KF 898 R4 50 080 T R 2 T oin#i5 & 589 1~ F 5141 (Scardamalia & Bereiter,
1992; Lai & Law, 2006), fl4=vA [ #7438 ] (new information) 4% =& 31X B Wb A& A 7 #7 7
¥, AT & A ] (I need to understand) #2 A& sLiX — B A H — /AN 8o, U Ka98 % |
(My theory) 3 [ —AN#&4F 46948k | (Abetter theory) TR MEX —BE S TR ZFIRESF,
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H AT A T AZOGNE LT R, KA TanEmegniz, —2HTRELE
Ry AME, RAMERRGRE, FELERREHETHFHEREAMELFAMEZ b
#F(Lam & Chan, 2010; Chan, Lee, & Aalst, 2001), #t—F b F ] W HEZTTAE B LMEN
X AR, BFAENF I RIES, HAEAERNEEIKREA KA 5 (Chan & Chan, 2011),
YA B RMEART, F35 2T 3 NG EKFAIF % (Chan, Lee, & Aalst,
2001), X RAFREBE R E R 555 HRAENAFI AR AFEEGQHXZ, BRF
FX RGN, FFAEF ISR LREGERF,

7 — R R U RIR A K694 B . 53] F R F R A 4R 3549 My theory, | need to
understand #= New information = # & A& 69 JE 42, 4 A & 4 B ikfe 42 P 28 49 T £ (Lai & Law,
2006; Reijnen & Jong, 2007; Zhang & Sun, 2011); FAF 26— A LA ER kLXK A TN
a9 %, 4= New information 5 My theory, A% New information #= | need to understand

(Zhang & Sun, 2011). J& ZR &9k L fk R B A 3T 15 69K B, BB R %178 & My theory, |
need to understand #= New information B, #L#F 494 Efeske iR K= A3, RAFENA
89 282k 3475 F ¥ 2. (Lai & Law, 2006; Reijnen & Jong, 2007). koM 78 & B 4 4F KF 9 # & 42 &
B AN BAE L 77 X, e Fa it 3n 69 4% B 3 F /2 24T W SCET, 42 A | need to understand S 3F A
)RR EANFEIA, RABEZRAAR®AF: [RMADEE9?] (Lai & Law, 2006). 1RIEE
REFGERNEZEE T XRBEFIAENALSEEMNGRZ, MTERATHFHHX T,

T VA KF -F 6 8981 5 Lk 2 oh, HAe-F &t XA A & F 5] -F (sentence openers) 3 ik
X AR%& (message labels) kit RIX T AL AL . IEFRWLERHRFIRK T ®. B4,
X R I HEARA Y, AL FRH KN, LT R IO REGRE, EFF
5] 0 Bt B PR A AT (Beers et al.,, 2005), B tA id & & 42 (overscripting) #9453 & ik

(Dillenbourg, 2002), ok, A—EA L5 5B LG HFRLERF RNEFZ I E:
A FIXT I F ) H, B —F B RBE R (Ngetal, 2010), B AF 3] H3HE R &
U T Rk ikt # —2 (Bakeretal, 1999); S A£Z, ALER LA HMAINE &
R, A8 1T 5] F AR 4 TE N § Uy K% (Jeong & Joung, 2007), 1% & % % 7t A (relational capital)
(Granovetter, 1992; Hew & Cheung, 2012), A4 # 5 5] Fi6# B R iR EHR T AR, -
RENTFTEZANAHEL, DT EEEE TG LI, KA FIREM LR TR,

KB 3otk A 3] 32 A £ N2 T3t iEF R85, X AF 69 P4 B8R k. ek,
KF A& BB R A B 52 3) H M AT Bk, 2R, FRREFIFAMERE RN, 254
BRBFEHRNE A XA S E R SAFHITHIE? ERGEFFEREA T 2EFXEN
WAL? XEAT AR —F EiF, B, ALZIHARXEAA: EWEHF, FIHeMTERE
REBATHIE? B TAA KF BRI S AAFF], AERKANEERELRF
¥ BT A8 A 69 4F A9 AL,

2. AR T &

AFRGBAGE - RKFHTRFTPOAFRZFIFOREF | RE, £25F5AH 124
KFAEL5QEHARAE, REKTAXFTVFFEABENE, FY KF LA R BN FH V5 FH
AP RFALBEEPHNEH . RARLTOE: OFCFSFHXFEAIVR FHa¥
R& RN, LFIEERERTMXFEAEZITAESE; QIkF S F—FLFIHEL
AT IAF AT HF Ak, FAETIFE; (3)4 iR #E 2435 (Knowledge Forum, KF)
F & 0 B AP AT =Rk, FAFAR KF R Z AR, 2REMILESERZAE
A, EAAERA My theory: A6 £E /NN 2% 8K A T 943, | need to understand: 45
MRS EH R, REEET MO New information: 542k A 7 F B AT A 6915 &
K H % %237 ; This theory cannot explain: 454+ 3 4t & LA 23k 75 T 56 #8455 A better theory:
BREAATEAC A, RAFRE T 698 .5 Put our knowledge together: #5489 &
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TR AR L Sl s, A R KB EB S, EXRBEREWIIMT, 535 ITHEAN R
R, pF., 2 5nis, BERRAFENAZINERE S 20T,

AXVAKF 89X Bt T A$IEECHE, KF 223+ 113 $ 433 &, H P rise above 17 & |
NE 21 B, A REEPTFIZE AN TR R ERREZRANZEXF, XML
WSO R, BRIZBEAEZEANEL LT XS HEN, BURXANERERTRFT 4 5
Z M, E947 38 ¥ 219 BB, b, AFRIFK 10425 3%, H424 1~1.5 o,
HRGFRAA, EEFRAAKAL 100 DEF, FiFRE LA KF kSOt BB 226948 % 48
o

AKRBERGZEFHHEBEREE N L. P FIFWELARSLRAERGZ SN, T
SAWE: 1) TEEL: BFIFARNEREHMFTAZLLFE: 2) A9 RE: #KFH
ERE—BEREAIHREIASEERMAGA R, 3) REL: WFIXERGERN5H
A B ALK 4)F A 185 3 FH RN Lo R & AT 4R,

3. HIREXR

3.1. B RS b RS

LA Fr i PR TR (FREW, 2012). FAPTREW KF Ik & & & & 38 3
EARART [ M55 | I FiT4HFe: LFTK, WEEE., xR E LR,
A G LT AMEVAEIN, XX T 2IRBHE O RN EINAEEROGE R FE R, dok 1 5, BN
BEEFER [ RAREA | H1R8—F, b 423%; F—BEEHRSTERZAR, BT
[ BR324 1% & 31.2%; [ &AL |EREGE R & 18.3%; & & | L& A JERGEH & 8.2%.
X ERER, BAANN RS ZEATRELSEREEER, ST F 6Bk I#ITF
S BB R A5IN, EiREAZ A A 91,

k1: BREMNZIVEAR

REAR Fa 2 b B %

TERE 93 42.3
HoRE 68 31.2
AL 40 18.3
Ba 18 8.2
g1t 219 100

BRERTAAHRFEMNG [ZETLH | BEALXZRZ—Fdik. AAT O AFF
AT, RAAF R AETHRBMSGH, HUR-ANIETERGIHE, AAFGRETFTR
TRMBEN Y0, EIHFREIREF, BREALHXZZA [HR)RE ] BALA
FAE MO — N ERAFIE. B, BRAEAERRASFHARR MR A @R, AL
Bot—y TRERERNG [ RRE | HAERLR R RAMENEHGHAL,

3.2. TR B R4 XF| 5T

EANERAETARZL | INEANEGH)AREHS IR . 4ok 2 i, EMGFHRETF
HHEAAAKF BERAERZR [ 2 ETER| A [ RARRA ] FETANRA GRS IFH,
Bt 219 B, AMekHAea ot BT EF RER, HELEAT =R KA My theory &
42.5%. | need to understand & 16.9%. New information & 10.0%; # &9 5 B & 219 /B
T, ATREHREET [ RRE | EARANG 40 BOHTARGEY, REFZLSGER
HELATZARK H: B EESR B 27.5%. & New information & 22.5%. A better theory & 17.5%.

&2 R T ARE | WEREAH
53] &k A FRAAGNGER [ ARE | X5

KM B EA% KF /5% e 5 2%
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93 42.5 My theory 4 10.0
37 16.9 | need to understand 2 5.0
22 10.0 New information 9 22.5
20 9.1 This theory cannot explain 5 125
18 8.2 B - -
12 5.5 SEER 11 275
12 55 A better theory 7 175
5 2.3 Put our knowledge together 2 5.0
219 100 Bt 40 100

[ EER | REFBZIRAAG—AHFHAL. BARARERAAS, BREEXRSFIH
R AT —RELA, LRaESELMGIUANAR, Flde ki iT4R4 [ new information | 49
M, ¥A [ This theory cannot explain | LEART — {2k 89 R AR EZ L, H TR —H A A
[ A better theory | #2i B 89 7k, LA HFREIAEF AT aAMS, 2ofFRTf
B E M, EFEREEBAETITEMG—RBAZTARR, ARSENRZSERZIL
Bl BRERNEMHEFHRS TN, T, REEN., RLEFE56, BERH5AX K
ol HXE, EXRARSAFEME RGBT
3.3. BT R R bg & X T

RAER 2 49 40 Bl TRE A ML, RAF iR — PR ] RE L NS L HF A RAR— ()
BERZAZAET? mk 3T, HMFHRF D HRFIEAZ My theory, 3 A LEFREMEH New
information & 20.0%. This theory cannot explain 5 A better theory & 10.0%, 4Rt X4, &
ZANT ARG K o

$—, 5EBERBLAAFEMGT NRFIE, ZREFIEZEAR2EHETSTER], £
ARESH AL AERTE, ARG T SRR | H82 11 5, ERFIAFA—KBAT
AERRGEMBERS AMIEL ), REHEIAFI]HRIEALG T RS TH,

=, BROERAFEATEEIRE Y. HEEFIFHZAEM [ This theory cannot
explain] , ZFREPATEM LA E %G, ERGEINAENKO BIEEHS B, BFELE
WS ML R NG, AR R R A pH) Bk R, [ Mytheory | %5144 3
FAE AL P22 BlklE2] 4 B, w5k A [ My theory | JE R A EA, 121 B FT
HIERNEEG AL, WiEAE G Fd ARG A &,

% 3: BRELFNERESZAGIAN R

PSR R JE R B R S5 B e FAEZARRERRESE 5k
This Put our
, . %% New Abetter  theor M I need to
5 Ao N > y y
fi R o J& %2 information theory cannot theory knowledge understand
: together
explain
$ERER 11(27.5) [1(2.5) 5(12.5) 2(5.0) - 2(5.0) - 1(2.5)
New information 9(22.5) - - 1(2.5) - 8(20.0) - -
A better theory 7(17.5) 1(2.5) - - - 4(10.0) 2(5.0) -
This theory cannot
explain 5(12.5) - 1(2.5) - 4(10.0) - -
My theory 4(10.0) - 3(7.5) 1(2.5) - - - -
Put our knowledge
together 2(5.0) - - - - 2(5.0) - -
I need to understand 2(5.0) - - - - 2(5.0) - -
Bt 40(100) 2 9 4 0 22 2 1

3.4, BRFREZRE
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HaFA TR P Atk g, SHFERAMAR. Bt IEFEE—THE
B, LEw SRR IR F AR, AT LR ERAFT T T ERALT S5 EET P
R, EZAEAF— RN LRI e mAL, M JE R AL A Z MR R A IE 5| 5 2R R kK,
ARMNARKREFIZFACIHES;ET, B, ERFARARERZAEGANEENRZ, FIH
FEE BB P B R A RS B ? KF MG U IEST BB G 697 8 38, RS HEABOXRE,
3.4.1. FLH B FETAF H K T8 PR % S

T B E R FREAFIAZSASRALFAEGHGACHKS, ERBRESERE, ER
kAR AT B, AN ARG ER, SAMREZIN, FIXFTEAR
P 5 R Aey [ My theory | JB 22 & % Ko 4aim ik b PT4R:

S1: my theory #5—4\, A F/RHALZELIE... KT 1RH — L8 H A iR Ty # B AR A F 4

BIA AN 1 59 20T GG AR A0 KA A S 59 20T 7 T 1A T B9 25 RN L o B Z 1T

FRIE JAF 1R BT 69 07 1%, 1776 R 45 I my theory, 78 # #9484

PRERGERAZLSM LA LTS RN, ARFEBAFIHERAERGEZ 5T
AP, FIRRIE LT XBRG AT R, FIHEA My theory B, H RS9I AR
FHARE RO @R, de S2-2 F ) HTR T RBNAME R, RS F kAP 5 TINB AT

— B s L8R,
S2: [ need to understand J %4 2 £z & 1T H 2

GG ] A XA F) R A L ALK 65?79 4 Stacy.VenessaNigi = MA £ 2L
0, BAXEBELIILAZ? T XERFEAE, #—, —INTFIL =4 =, =K
HEGGHF I Ko EBIEL: RIEL THAZ GR T, EFFFRIGFREL TR EE S
HREIGE LKL, =L £ Z| KRR T LG5 Rl 7T KX B Bk € Az 2R
1749?

S2-1: Iy Theory J 782 4% 7% 455 44 457?
L F—TFAE BT IFIE, NI RIS B CH HRKXLTIAERE, X Kot 2L
K, AmAZ, AT IEE CshE _ERo TRETHIA, FALAFEBTULEHE
Fo

S2-2: IMy Theory J 752 4 7% 55 4 48 557
T DR HARTE TG EALTS, RN B AR PR KR T DA A E XA IFAE, B S
BB T BRI XN HATHE, ERALR D B 2

34.2. BERE X HHEME ]

JERA G TREA R, 185 3) F it Al2p F A FAG IS M. 53] 3 R A8
BAREBERLA RS, FRERGEAALSTHAREN, FIFNTRZEALGARSL
BR%EE, EFETIEREAFNEL ] 5 [A2FHEGEE | mAZ MR LeFmgs
B L3I0, J= Abetter theory B R R & 692 [ —AN 24769328 |, 1242 FAEGF 2K
RPN 2REF HERIF? AR A SEMES, BALARFHGLRARAFEER S T
kR, ZAENMAN, BRARBREZEGBCEALXRCATHNE, Rtk HELE
T, TFEmRERNGEREA LRI Z LA, doigif P ATH2:

S3: a better theory 781 &K 4 77... B 59 &K T 5 € A NE K AF49, REZELTF M, 42RE

ZF & "another” B T X, P X KK B FEJTAEANF ... KT F 1 i3 8 B AF I A ...
FAFLEFEFIRATHETESGRAE, EERZ X LRGRA Litd, KA2FHFEG
AR ERAE, TRAARZEE T kPR EISEZIR, AL A improvable ideas.
343. BERTFETH T L

HRATRELBERIAARFARLERAER, RFLTRH @Gt T. FIHEHHTILL,
ki 1P, [Ga ] AERBELREL 8.2%, WX XAMERELE, B LFFITrL L
TR, BRI AR, T L8 KF ML AP P S4-2 & 3 F 0 AT aT L S4-1 %
SHEA#—F gL ERH], S4-2 F 3 H B LR E R, 1074 Mt S4-3 5 3) F L AEFG
T
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S4-1  [My Theory ] & & A EHHH 45 ZH
AR ELITGIRFKISE, KFKEEKNAFEFRZ F GEHE R Ke XA
KAz B IR K, AT HFHRE, FIFG9% 57T 58w LE 69 39 2B LA F o
S4-2 ] BHUEGBETFETHEARFEZ
KK G IZFEBG AT B AEF o o FELF T IAFRAFR T 5 RIKE, T EFEMA,
BT ERER BHUNTT, FFRXITUAETIE 1, A9 CRRAL), HK, &
GG iE BT TTHE, i BK AT & T X —F 7RG o
S4-3 [l need to understand J £ K ZH UK T FLHEHEEHT % 69—34 ?
HERPRHPFHUT T FCFEHREHT Z09—3 5?7 T EKEEHTEIHE 4
B AT R BN
EEB IR, FIFZAETELAZZETERERN., AitaFAEH, ERREKRENR
EFARMEE, RESTRAESMELRRIFAINT K, FRFIELAT, EBFZMEHLE
AEFENRAAE. MALERH AHHEL,
S5: FREHELZHGEAIIE N — B D7 PPNTSeil, KIIFE—NHETR S KA IZ
SRATEDFEBAAN, BHPE—PEF o i B G 89 KA AFS]F] P — T
. Bl 79 NGB 1789 F, P T FF ) E AR ARAZ AT iy 59 EF| R Z A A,
ok EMRT T, o AN LRIELAET o
3.4.4. F— /B R TFt B Fh9768 A A
KB LT EETHGONEMIARE R, AAHAFHGN, SR8 —7 Fi(S6-1
W SLAK 291 F), AL ZATAT R a) 2 —ERALEREZBEENE LA B L35, XAHE
% d a9 R ik Bl My theory B 42, 1252 LT LEEN LK S TE R EMEH, 4 S6-1
5 5] % Bl My theory J& 42 k368, 12 £ 0.3, RIAF £ #(This theory cannot explain) A &
A NZURT 8 BT ECR 69/ A% 3T 3 (New information) = AN &R 8 2%
S6-1 [My Theory] z5 483 HAHEFFEH4?
2R KL RITGIH P LR FRAG— P F e FERF S FRAIFETAG AT, 152
BAEAS PR ERT, FREARGFEE, KK T mf k. 12 AKKGETAZZA
B, 5 7F TRt — 25 A SR,
XTF TR HEA L :
K ARG, ARG LT E AT A, 1RIIE, LAl TFZ
B, RAINFZE, HEH TEKXEZFTH.
i e PR T
& LFRTFTHE, 4, TXH—TF 17698 B,
CIGE: B (BFE ) EZ AT G H I
#* o BZEAF G HGA, FTA—E DG AL FLTTE 2L H A9,
LA X!
&Ko A B BF LR YIS E LS, L
RIGE: — R EET T
7@, e TR PAR, FAFHALSEGEABRLRELSZE RN, 2%hE5E My
theory J& 2% % s 2k K697,
S6-2: 1t /ERTFEBH 67/ E. WREMNEELZD? REFETEHERS?
S6-3: FtAE LG IR AT IR A AT 69071, 15776 R 5 JH my theory, 7t8 # #9748 %
) H R RE R GE PRI AR, AP ELEMEFHE, &
HRE——HNBEREALXZ [ AREA | MW, ARE5HXFHAGHRARKEE,
JE IR 6938 B RO A AL A AL A R 69 B R @i,

4., %

FERFRIGH, FIHEMERERME ERA XK TF I ZRRFA: & AT My theory ]I New
information ] 5 [ 1 need to understand ] F X2 EEZ A T2 G A FHEMELRMT ., R,

O\
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A RRAEARFAEME, F[ER] REFEERZ [ AR | TR T REE DX,
LRNB IR GIRFFAH B RIERN Lz @i, AXAN, ERERAALZARREL
LA BT RG] F, RARRAFEMIRBZGIAZFTEERLEEMELN, B EZ T
BREZENETTR, B[Rl BLEe [ 2F | FEHEMTE.

WERZER G DAA, TATRAARFHARITEMNG L RAZELTRAGAL, ALK
Ry FAtaF A M A AT 8 AAF T din, 82 242 FARET e 4,
kAR K, AL R@F AR SER), AMarFe P RESHELE
X AEEAE % R A E— T kA, RASFHNFIFEERGEA L, BEH 4
HRARLSWEE, RALZ, AFRFAT TRRER] 5 TRLAR ] ZZLE, AF
FREFHFIAEOERENEHEL, mAETIHFGEFELT, OIARFARFHRGL
HAFIE, DEARRFHAREMNENGR S . ETARMAFEMF RE L6 E RIZ I TX
i+, TFRALFERANIR T NAL
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F iR BAE E B A IR BT 5 IR A = AR R

Tensions in Knowledge Building: The duality of the designed versus the emerged

-0 P DN S O
“hR” KFEFELFR
I S = = I = <25
*fcc@cc.ncu.edu.tw

[#2£] %iR&% (Knowledge Building, KB) 32t £ K& s 8014 52 4l kiR ey B ok, L K E T AR
W R B —FFH LI, R, X BN AT @A R ERE = ERDNGATET E. R AKRFE IR
KB REGIIEAN R, WARFUELNEGHE, FAEI K R@FHmEEa— %R 5RMER T
AL 5B AR E, RILKB EFHQR)BEAELFEEOA RN 694k [ A28 KT IFZAEAT A
Pein@H | [ it 545, sk k# | [ BER ARkt 3R Ttk ] [wingEHNEE

15 o
[X4a] 4in@fs; BT 5RA; £&K; R IBFWEFR

Abstract: Idea improvement is considered to be the core idea of knowledge building—the creation of knowledge
as a social product. Twelve cardinal principles are developed by Bereiter and Scardamalia (1994) to illustrate the
ideals and characteristics of the approach. However, there are always inner contradictions implicit between the
theoretical design and the emergent practice. This study, conducted in a university course, was intended to explore
the phenomenon from a duality of the designed versue the emergent. The findings reveal that peer pressure
originated from four of the cardinal principles: 1) “Embedded, concurrent and transformative assessment”’; 2)
“Democratizing knowledge”; 3) “Improvable ideas”’; 4) “Knowledge building discourse”. It is argued that these
tensions represent a response to the principles from practice.

Keywords:knowledge building, the designed versus the emerged, practice, computer supported collaborative
learning

1LAE

M % X B2 3 >442F 1990 /X (Stahl, Koschmann, & Suthers, 2006), 4 % =+~
K, BEEAF TR FHOCELRRFERBERLINER IR, FEMR R ELRSIESF I HIN
oy, NF& 209 Lah ik R TG 5] B 09 Iah 5 5] sk, AR89 5 50 % & %+t (the designed)
BRI R RAFIHE, BEW IR ERAET O MEBE LS EF I E; Km, &L
FRAAZH XS F I H WA, HETR B AR F G PTRILG (the emergent) EER @i, w
Bt BRNEXRH AL LKL, KIS HEL—kEH— T FIRFIENEREFEKX
HIRAZRBKS .

HRFIDFFERFIEGF R, BETFAZTTHRIAOAAYE ) ZpMFT AEMNTE )
(Peters & Hewitt, 2010) . # U7 Fl 5 5 B ALY IEIEAE A 4 52 5] R0 b, FlRFAER
B EARG E& AL, Bldm: AT R E/BE | A EEZRET TR KASLFE | WA,
ATHBRHOBA | (95 5FEEBFEN [FRAERTK | 9308 E, U [BIEAEL
RIERAE | 695 5B RBEL [ RASETRERAK | MARE. F5, XRFEHHF
REERBRHFOR AR : SMEFITRRA EQE R, £ #2015 L& (overload) 49 &,
F 4 1s E& R ARz R (insecurity), FlRAFZIMAR S4E AN A ).

R, MT A 0% ] A kMg H0 ERITAZIN, LRER RSO TRM,
[t ] 5 TRA] A AHBERHL—ANTh, FHRALZEZE (Wenger, 1998) £ 7KML

31


mailto:fcc@cc.ncu.edu.tw

GCCCE2013

M 89X Fe R BRAT R B GRR, —ANR&-F &, RAAMEYILT LM (the designed structure of
the institution) 5 5% #% 69 /@ 2L 45 #) (the emergent structure of practice)#9 X L& R, mH LH L L
¥R, ¥-TZ, FIAEBH ARG F IR, BHAETHERNTRIALGLE
BAMTFESERL, FERBATA, RNFETEERFLRAMA A, Fldm: FERBER, TF
TEIFXPMBERGHAR, TALEZ, ARERGLAIHMANE CER, 2EHFF
% 1B 4614 N\ g Ju ey X4 (Jeong & Joung, 2007), 45 & % & % A& (relational capital) (Granovetter,
1992; Hew & Cheung, 2012). -F& 5% %M X F, TUAMA—M B T 498% (negotiated
alignment), FEAHARB XA EGHAZ, TRSFIZENERALSHBELELM,

AAF R ki £ KB AW [ 42128 3% | (Knowledge Forum, KF) if#&-F & L&y ZE 3,
L BRERTFEAFAN. ATANBRINFE0RTE, B AEARTHERAL=L
WA BT 4% AR 50 09 BF 90 9] AL o

KB #Z & d w4 K524 Scardamalia 5 Bereiter A7 X & (Scardamalia & Bereiter, 1994) . #
oSS VAT AR &, 552 (1) Real ldeas: XS] HFAEMBEL HKAFTA
Fop R AP, (2) Improvable ldeas: #8:ik2 —Fy Bk st AZ T @94 il ik (3) Idea
Diversity: sf—/AN%kH % Tay AN & (4) Epistemic Agency: #1289 & £i8 K%, (5)
Community Knowledge, Collective Responsibility: %#if k72 24], i R fi A LR THE; (6)
Democratizing Knowledge: Z ¥ 3k R 69 4= iR #0#7iL42; (7) Symmetric Knowledge Advancement:
FIR 0T E A 5, Frak Lk #]; (8) Pervasive Knowledge Building: 4riR 340 & 3) LT N 4E
(9) Constructive Uses Of Authoritative Sources: 4 g it & &9 2 M HiE A ; (10) Knowledge
Building Discourse: #riR 3 #)7£ & 4fi5; (11) Embedded, Concurrent and Transformative
Assessment: M (& 5% B iF 2 AT AP A B4 iR 037, (12) Rise Above: &% % 75 1514 mARAR,

H S MMAFRAEE LRZX+ AN RN a9 E TR S %% (Zhang, Scardamalia, Reeve, &
Messina, 2009), &3t — A6 TR T XS AM [ #FH L@ | FIR, Blei THF
#91% & (Hong, Chen, Chai, & Chan, 2011), #F4% 49 % 4 (Zhang, Scardamalia, Lamon, Messina, &
Reeve, 2007)% %, AmM [ FHEET | 9t —FRAHA RSN, ARG E@IRFEIH
Z A KB #F#hagsEsk A, ATt 5 TR ] 9MAREANZ B F ) H3 KB EFa3hiy
B, TR : KB EF L, 535 H5 KB 6G5R A AAT? XA K BRI R 5K ) dm T
of 2 A IR AR ?

2. BRIy ik

A RBAEFNERFIFIEPSHFRZIF T FOEFRAE, BIFE2LA, 8 1242K
F4 L5 92 NA. BITKA KB EANRAZXTESE, RAERN KFEAKSZHDTE,
REUFEAN I, RERFAFVFNBRFIREAFTNEDWEERA, L2 FRf2E
TEHITLREZARGDAL, BB RFELELE - R EHMERATE. TARR
P ALEAHFAEARSE KF L3 ITHA004 AT, @@ EREFHNTOHE: 5140 KB 5
KF. 7B &y 4, FVFuEaa,. FRNARS, Bz zRk5MPaG IR, K
BEZ I HRSE. S8BEADBFEH,

TR T A . DIAKRF I NAERS : MAAFREMTHLSCF, 001 F KF AT
WiB A, AR KB MFIJ2He, 2)igik: FHMEREA,NSERERT—FE %
FAMETR, TREIEFEKRRE KB FRE TR R E, 7 AKRET A 17 AKX,
R —FE 0, ) KFF46 Lz itibitF: KF L34 113 % 433 £0E L, #4efk 21 M EF
WhSC & 17 % rise above, KF L&A 75 $ifie ¥, FHEKEN 43 B, A KFLZRXRT MRS
H Ao AT AL B b BT X35, AP R B R ) x5 5] F R AR T Kb #vh, 4)KB KR & AT
THER A KRNI H 3T KB T RN 69INE B A TITHZF G5 RGaT e, &
REEFIH2H—5309 KB JE, 3T KB+ =)&) &9 B &R T 4TS5 TR .

HABEmAG T KR T A ERFHEANE, | 2 [i7k], ZEW=REFoNRETEAS
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T . TR R RS ERAHBREL, FA [KF it ). M F 6@ =i
EAHKEKEWCHT, KF®2, KF$ 5%,

KA — I HEARESDH, ESIZEHRRATRE, BRAFLTKALSA
Rik, BREPMALF 4T DA 7S R L %52, Kb 5 5] 4 & KFIELE K7 R
AR BEAE T, 2 KB IZidg+ Z AR A A, BB 5 3 58 4 KB 453 R U AT 5] K 49 4%
REIES, DAMB KB FERBMNHKEEI RS HABEGIM, Z AR EFITERY
TH3 Ko

3. HFRLEX

A FiR LA R B AE A5 A0 L8NS, R SRR E L, AR B kB 6y 3t ik i AL,
HAERRARTETERIR, HEKTAE, RABAEFS IR EE AN NMEER, R
R R T F ARG LET, HAEFSZEHRARGES, PlloFE REREFEH
ferik, R EASMNELHFR LT EWEANS, b, TRFES | 95E, EiFikT
EMaEN, FNRTFEINEWGE TG, RAAEUEG A T B3] ks Yy, RAMNGT
FEZRFAT A TAHR G 6 B EF AR 50, MG aE—LHE, TR T %R,
IAPRMFE A FRAESITRME, FIFLBMA KB 8944y, mEmins KB 91
Fiamib, a8t hg. ATIEHERGFESN S KB 9@t 2l A ZAdadht by 12, AKT
KB &)@ T K o
31. [ A4 ERIFE | 5B FIGFRS

A KB W, 125 ) HFARHANE LTI HNAL, LR IS ] H T
&, RAERIREMBN +——— [ A& E P24 A sh &84 |, LR TBEA
PE AR ERRG R FEEZP, EHIREAE, PR FHREFA, AAREZHTA
HMiFZ, BWHIFZRBETZEA K, A THAKDRGRRARTIRIFZH GO ]

R, RENGHFEITIFSHER D Toind4, A ERITEGTE, AR
FRERAGRRZ —. AIBA®A, KF L89F—NE LA KB P HALEL, 12535 FEEIR
EULE R RAFIE AR, FRRRATIR B RN L. Bl iE 4R 2

BIANEAZ A ] L9 B 4%, RAPKEIFH XA, REXLFH KB 89 F 4F. BA%

st BARFY o AT 4, EARIE GG B, KA BB NEAR, ARIX & R AR W AR AR

A 49 %iR. (100AP_KF_| 20120616 _06_Note35)

I ERFA NN TS HEN L3, LS Tite, BmilesFIHAE KF £
RERT), H—ARMEANBELAZTZ A, EAEERFOELAEIRED, A TEA
T TR E ., I~xAh%E, TEILAFERRKE LT, F3IF BT 6 atiE
AR, TS TR SRR EES, BAEN LHRIRH B, KA ERIRL,

B AF AL 0L S IE 3, PARPE RSB BAF A 5axtis, FI)ZAEXS ML T FF
W, —BERINRXBG DGR, AL A ERREE, BRFIELEE. SRFFE S —KX
BILETHZ DA L, MiEREARAE LA, KFREA [ #2308 #H A, HiiE ik
TR ] 9%, XA FZ BEITENEN

R RN S HRE KB BAREZ#HREA S G EQRBE L hARmAE, FIHUNA
MEEA IR, EFWG RN, FEx R4 A R A T IA, AT # T AR
PR A, £ KF Lo LE2AEARE BN IR ZAE T, RFFEa/EN 2o
Ko ATHERFAR, TRFIZNAFAELAEARI]EH B L, #LEMNFETA
i A, IR ENEN T REZAEFOELES . TRAERERFEZ P, Bk
FREE g LS I FE, AABETRTA AR EHRAAR; mAERE RS, NAEKitENP
BB, #tm3t A Eiir AR bse, Bk [ AT&G KP4V A B 40 iR E8037 | 57?
KRR R A B AFFIREH .

32. FGFHATF [F#REHR I | BELEAE
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BE5niR B EH T, FAFORESAESR, HFIH [RFREEEL ] 9TH, T
WS HeRF, ECHIEMENF, INAERBE RN [ iR FF 45, UKL
EE | MFRHAFIHEINR, ZRUAEA [ @A GER BAR, FNAHMIZA T
Ao 3t H R LR R RS iR BT R, BANARRRE A £, AARRR MG FRE, FR
ZAK KD AA fnif . KR, RAQIH. LeIHH, mLHARZENAAIZEIE R
AENF iR Q3T 09 F 3o | SRS 5 T 2K £y AR B4 %, BRI 8 n
Bl bem g | IR A KF T R A8, A% FGENELT, I XHELF TH TR,
N AT 5 3 £ 49 R 7y B Z % Fo

FIF R Z B 491 F b LR A T RAF AR R Z A M. dedhim ki rit: [ Ra®
FRARTEH RO RO -3ARE ARG HEROFRDG, FARKE ZREF RiTib.
B AR Fh ARG — G Am %, LRARAREEMT., | (L00AP_KF_| 20120622 07_
Note231l) AEFIHRY, RERAFATEEA [Tv i | 694K, FIH5EMNEH AR
AIERZ AR EEN, KiZRAXRIIRERNR I —RAA L, RoFIEHRE AT
wid 242 H B —#HRABARFRORKRET, mitSRA48 L85 EH iR oy 2342 R3] Rk
EkE, RYHERAMNIEER. £5 ] F AL TKEAMLGR B, RAFE NS IE R
4, B[R0 F545, TdkLE0E | D? SROMANGRBA: TR DA R, &
5MER S BAF5.

KB 5] & A87 & M 69 238, R A0 572 W) 55 6913 B4R R M AM R b2 S AL B A (L& 1),
FEHBT HEFIGEM, iR AR N 58 T AT RGAR BB RS T . RN S A
MG RGP BRI TS A A8 4% = (B M=3.72) 5183 % — (3 K M=3.58),
INR RO HEL AR T A L, BHIBELZEK (FIm M=4.43; K M=4.38), #HAT
FI)HAF [ A RSN | 695 4%,

& 1 KB12 BN &7 171 5N B AT & M £ 7

AR A THE
J5 ) A J& A R J& Ml 1
FHH  HF FAK HR FHEC HR TAK HA

1 4.13 11 4.30 10 1.56 3.75 9 3.73 9 -0.11
2 4.48 6 4.33 9 -1.18 3.93 6 3.95 7 0.11
3 4.67 2 4.68 1 0.20 3.98 4 4.10 2 0.67
(%F7)

4 3.82 12 3.68 12 -0.76 3.43 12 3.62 11 1.00
5 4.20 10 4.17 11 -0.24 3.82 8 3.72 10 -0.49
6 4.43 7 4.38 7 -0.30 3.72 11 3.58 12 -0.64
7 4.53 3 4.45 5 -0.62 4.28 2 3.92 8 -2.34*
8 4.92 1 4.65 2 -2.79* 4.63 1 4.23 1 -2.22*
9 4.53 3 4.45 5 -0.82 3.73 10 4.08 3 2.50*
10 4,52 5 4.62 3 0.95 4.17 3 4.03 5 -0.66
11 4.32 9 4.38 7 0.59 3.97 5 4.08 3 0.67
12 4.40 8 4.55 4 1.21 3.92 7 4.00 6 0.39

*p<.05, **p<.01

33. [HAHFBHKA ] BIAFEZS

RE KB WM RETERARR, BERMFEAZT, FAHELIHREERT [ AL A4
BERe R EARML, mAE T4F ] mK. FIFATHRANAT L., #BLAH K EE
BTG AAAR, EERBRMBIEN T, HmBCREbieg &£ 7 K.

Bl = [ #kR2 —Ar Rkt i3 A2 TOOH Itk |, 1202 FHacwdE—nik
LEm—NRKEACEARAENRES, TANMARILS TFTAFELEN, RUN=_GREZH: [FF
Ao HIRAR T AS S adt, RMNEL T, LKA RAF, REE, LETH, YRESHE L
B, RMARATBEN, TREAFERNE, BTHERRRAGEEL, AR L A
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Hlo | feEEmE, ATHRIMB S, FIAFEHGRAMFREN, 2EROEETRE,
BREFL. PldeR e KF LI HAARE: [REAERFEERLEARFFIRERAG &, 12
o BB EHW T XARFRA, AR E R F &, XERMH 4%? [(100AP_KF_F_20111122 104_Note8)
Rk A — T BRAETFIFHA LR KB ZA9 K%, 2RBELRRERFELORET S
KGR, B—7mE 2L ATHKEEN, URALH Y, B 7H —RLH L= N
W 48k £ JE R 6 heH)

B TAT LRz o, EEREF LA —HEARTOARLH R, FIHE KF 2ik
# [my theory | JEZR&9NEC ., A B2 T 5 52 &% & T2 4% [ a better theory | J& 22 69 483k,
Blde: Zf KF _ERIES TR & § ik e ik

SH RIS, IRE B R BAERA I A R F A A, el B P ARE S AP HF R

FEHBHACAFRI, FiZF TR L AGHR, BB FHRNAZ LA LR, 12

TEAEXAMBFBOLAL, CFEAXAREZEZIEAHENAZILDS? KB ZE,

(100AP_KF_1_20120624 09 Note65)
ML [ my theory | J& 42 e

A EHEBEARE F AR, TRIIRZSANFAFE], MULABLEGER, Rmaik

F VR IFEAARE . (100AP_KF_F 20111115 83_Note2)
B3] H A A E LA E . KA B RS, M EN KT AFEGEEER, 22E R [ my
theory | /& 42 7 3k [ a better theory |, A5 3] % RIR £ ZE TR A B I A TEEAIAGIER
H A JE 22 4= [ this theory cannot explain ] 2 [ a better theory | %, & MFAER, L5 2 H
R BA R R A EE B R £

— 7@, FFGIEBUEMAM R ] H AP HRKES, 5] HF AR ER T X A Kk
¥, Z—7d, BLLRIATRGELTRFEFIF AR AGRELEINREL, BKL
BMETRALRA B ]| 9EEGRIAR, RFEANKT T, B [ Bk —F st
AAE TR E] D2 FERIANGEAMA: RHAERESIE AT | BT R A4 [ #
AL W%, AT E,
3.4. AEGEESD 89BAEBIER [ AR EH 2 EA 75

FR EMEF T, F I H ML, AR, ARG EAESF ] H AT IEHR
FAFOEN. KBRN T [Fin gz Txtis | 69RE A [ foit EAAALEE G335 R R
Ry FHiR, ELAABFEPRTRENTE, FIRAFSHOHAERE, ATRAXNAK
A IR AN R B AR, | TR LE, ATEBLATITARRF, FIHLMAET HiE
FHim e, VABER A T ZIRIT, FIAEFW LA, LUk @ [ g it ] 69 E
71, AREG T IRAE LF S H AT R AL B AR 9 B

% —kE PO #9i5, RTHRALE—TFTHAREZ PO, LRAKBZ LY, LAEZELFE,

B PO, MaXFBZIRN, 128 k2 G, AABPE T, IARTELEAINAN, 24

PO, AR HAAMNAMN. —FHALEANAT S KE~HAHNE RERELAZ L,

(100AP_KF_1_20120624 09 Note88)
FAEFREATHERAGAABNEES X, BB KA EEER, d53HF [RKK
BT, BRFIENTRGEAG A GE R, LB FIE [ ik ]| Wbtz
FOE B ARAR A A

KB itz , RERFHMA®E, FIFLARITRAFMG. Bk, BMFENFES
FAHEEMITHZA, BAEAETHREMNGESNT, ML—BMFEFEITE#N KF F46 24
AMNERAZ, AL AEHNAGEL, mIEE KF FE5Z0RGRFELZE, KIEL
B IA RN RS LT, EEE KB AP EFE A PTEL. Bk [ SR gz Eaf
& B? FERMALGRMA: KPR AR R EENEEAAR R EE R E 4R K
&,

4. i
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7 6932y B TR AR RE, 898 H KBl 6 dek, AAFLHBIFEERRILT AN
(NP
41. FIFZMGE LKL GG A&

G KB F I HF ML EFH G —NRERAA: BIGEAZLT F3H 3 8 TAHKEA
% (ideas) 5 & & (participant)#y £ ikx3n%],

KB 338693218 A mh % o B AL A MR 2 69 3F £ 7 #6495 A #0145 69 K& (Bereiter, 2002) .
Bereiter 45 # Popper (1972)89 &4k %212 (Objective knowledge) #97..%, ki =4 1B 4yt
Fo F—A AR (physical states) , % A ZAF4# 7% (mental states) , % =42 %
AR (a third world object) , Popper 4§ %] £ KB E R BAZ LR AFHALS, £
K28 AR i ik 9% 5 ARAMKR L R W iT A%, Popper #9i1X AN & 42 28 ik 2t Bereiter 2 = KB LR A
Wy, EHBERIRIAAL, TRRA-NERDFEHIE, Ad, EEINFTAHFL,
kR [ MRz T RAE | a9BEAIRMEAM, FIHERINN A THRATKIE GG ELA TRT o
B, £EH5RAHRGETFRLOEFHRAA A KRKGEE, RILBRFEDEREAHER
89 KB 41 2f T 1y % & BL B LT e Iy = .

FAFXATHLATHAEG TR, BREUAE 5N XF. ARAFARERS, W
IEETFAEZREFGRATA, T EHF LORFESMAME. REFIH U
RE#eR ARG, BRFEADIEFIERZEAME, MAEELIEY, TRt hET
FrIR A RN, Blde: BUEATRABR AL, B RN AR X T IL. £ i S AL B REZ)6GE
%5 K. Xk Peters &Hewitt (2009)4% th &9 7R 52 A B A £ ALK Ho
42. WIXAFA [GC | HR, mFEZYZHEE [FEF ] KK

BRALERELAIANFERZRA [ Fm815 ] 0938A, FIOXAESHFRARFRIRE
IFEEF S, & KB &R, A— R UAR B F 100 LHE A LA LME, BALK
MG /AR EBATR: WA FAF I A | A%, RIEL A EARMEE [ 422 | K.

EAEFFE AT HOERFN: KF LTS HAERTFEOLESARK
Bo Wit RER 433 5, FHA—SKE A3 B, AmX L PR e FHKEA 325 RZA,
VAR DR A2 AL X e ST, KT B a9 % —F, S56%AAEMZBFE, mF_RARS5%— A6
FRIL B 1] A g3 KR 9.7 R, 5 KI5 F Tt RAatkde, XEHEMERK S,

R — A AR X E RIS HAL, 7R R BRI AL E 52 5] B A B
AW R, ATHRIATHAFGTRE, FNOABRBITBH G ER, REHFAEK, X
B ESRATARANANLE; AR THUHFA—ETE, FIHFE@ERN
Pl H—, BT RERFHER, AETRABGRGIEFH, L=, FIHEd0iRF
A, ARG A EFZ AT, B, SFIEFABEGTRERTRESLL, 53
FRAEKFEEARHE (AR ], HR—AF4F0 8B X ER LR H A,

W%, KF Le #EEHF%AATREA KA DA, 2B E 7 555 £ LA Z F 4e
B TR FNIR, FAFRTHETIRAN L gm L&, B ERER, w4 T EK
F R B AT 49 T RN B

5. &%

AFRAEREELE KB EHEEKR . TS AAF D H 55 KB WL F A kA BAF
0GR 7), MR RE KB KRG A RN A BTIKAR, o —FiRiZa9iky: [ Qa6 et
% | FIERGFEZ)., AFFAT [ ZMREAL | ZERME, [ BEFSE | BRHATTR
AF), TRMFIE ) 69 BN IR A [ it 2 295 o

TEEARRETEL TR AL R F T iTRIRIE L — AR 8
AR, EAMEARZRELF ] 3R, §HEFX LT E5ERZA A AFLT RS E
. AARITERAA, AR TERR AN ] F LT RN 124, %
HEEA X R LEREH (Wenger, 1998), BE —TittyiF4, RHRAFILTHER, A2
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g Ani%k a9 —#Fem & (Practice cannot be the result of design, but instead constitute a response
to design), WEZ A FHRKB G, XAEEE R TAFRRAABOIPIE: KB 6+
ZANRN B A A AR KF -F669i%0t, 128 553 F FARNLE, 29 RR B BATE K EK,
£ 2T 5 AT RG XA RN Ao kA, (AFHTZIRNGGHE D,

AR EEHGEBRFRFFIG TG, BIERERAGE EF. IR PEHBIIMESF 2 AR
Bt KiNm@meg K, TFN 52, X EHHe0itz s, FIHFE@OLE,
BAVKILE ) 3 KB A &SR A ey st : KB 695 3 ARATIE, B it gt —+—# 4
B RBEER, BEFEARRGAERT, 2IRKAH)EM, LM% ZE (Chen, Chang, Yang,
2013), B b, H AN A K 5L R W& 5H, LR Z AL EHR KB 5 5] F 69 A% 5 ) #4442,
A KT EFE R B R, S aMAREART ER (AT ER) N9, 1ak
i TE& | FacetEe, RHTFER] AOEXER, KaxtEEORFFIFRLABS
ey R HAET,

Bust
AL T“EA2a 7 RINSC 100-2511-S-008-015-MY 3, NSC 100-2511-S-008-016-MY3, NSC
101-2631-S-008-003 %81 T % A%

B LK
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ERAREHLREBFFELATAERER ) HZRAR

Research on Using Reflection Journals to Promote Reflection Ability of

Graduate Students’ in Education

RREY, Kehk, TH, L4, KEE
AR RFHF TR
* baohui.zhang@nju.edu.cn

(#2] RBR) AARF I ZETHAARFELRREENF AT R EFLARTAEGERT, S64
Fftag ks, RAXTFELALALAGR LRI IBANESE, £5 AL HITAR DM b —H
R E, B RHRBEEE RGN S5 TR, AFLARRFEIHFARGE AT E RAFR
BEFFHRBE FRE LR ARTAEIMGERAEZ(F I HFFR) DT RE, HRE BN —FRE L,
FOAE ST ZR, RAEAE, BRABTFEAGNFETRAE, BAARAERDLR); BIABRSTEFFA—
AFENG RO B LB AT AT, FE AKX TR, R U LR R SRR . SRR
FA P IFAE RS BB B IL B2 L, B BT AIRAL IR T N AR AR, LR IR T B IR RS L
B, FAMRERILAERFIRG.

[X&ia)] R ERT; REWFS],; FIFHF

Abstract:According to contemporary learning theories, reflection ability is required literacy for learners. In the
context of graduate education reform with regard to graduate education for students in education, reflection
seems to be even more important. Reflection journal writing is one way to improve reflective learning, but there is
a lack of strategies and guidance. Therefore, as a sub-set of a larger project, which uses design research approach
to develop and implement a course called Introductory to the Learning Sciences (Bilingual), this study used
reflection journals as one type of assignment and provided scaffolding to encourage and enhance reflection as
guidance and intervention. It tested the effectiveness of reflective strategies by analyzing selective samples of
student weekly reflection journals. The results were triangulated by interview and class observation data. Our
analysis showed that students did not have much experience in writing reflection journals; after explaining the
purposes and strategies, especially using tracking changes to provide feedback to student journals, we found
improvement in student journal writing as well as reflection ability.

Keywords: reflection journal, reflective learning, learning sciences

1. 5%

HE—AHEFHTF L AEKE QUG RAELT 5052 F 7 (¥ 3%, 2010), Amik
B 50 A 69 35 9k L 2P B AR AL M iR 09 ALAR S AT R B 4r IR S iR e R A9 TALAY I £,
FAIMTHAETH K EA, Mz 84 5FAMESMFIR S (8, 20100, R E
M 5 3] (Reflective Learning) & JLAX S 3] L T8 F 89— A5 3] 7 Ko M EXF I MINA,
FATRRENOEL, TREREFH SRN, CE2RFALEEHPHITEN, 2RF4E
A TAYiEEN AR TRBTRBET R A HEF MR, TRREWF I ZEMELF I NGHESH
EZ— (FHL, 1999). HFFMEFH AL —F @ T KA RARGHIT, —F @ TR HAE R
HEFHRLE, TR T EAZRRIERFAENR LR, BAREZRAELRZ P INFAE TR
BAGERRS, AR TARKFTHARLEZOXIFNEG ZAHITHE PRIAFCERDLRAH
A (FREFE, 2002); BB, FRAESF D UHAFA R, 2iZR1E A XD RS ) 32
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i (Z#AefT K, 2009); ML F AT EELKFE LRAESF D H fRe) FEFH
BaB AL, mAMLT LR BRANER BARE, 2011).

“CEIAFE” BRIV RAR AT F 2] 635 F AL AT ( Sawyer, 2006). 7% K F
BAREHE BRFFLLBR, AA LA S (B ET L5 L) M BRE
(FHEFH GUE)) BARRKE 2 XA MEA4)1% 5 3] 3L HHR I 5 3 3L e T 2
T 5 BB A 53T, BB A7 2 4, 47 “F JHF7 258 (Walk the talk).
FUBAE A ) A ATB S 00 E B 5] 7 K (Sawyer, 2006); £ ARAZMY LI A2 AEE, KA
TR EBIWIHNFIFHRF, HFREFAERHGRT, KB S, RENF
AL B NI e R T iz ey homl b At AR R % 8 & (Reflection journal) #++
A ROEAR 7 AR A BEAT SRIER T, FREATRAEZH ERAMELRZBARN OFH K
-

2. IER

EH RS FREY, RD AL R R 2 5] P AR AL F I B2 (Dewey, 1933; Schén
1983; Moon, 1999) , H st Ti@if#m#F FTAMBRARX LGRS A RIERLDLLEH. @
T FHE R BARGEE, BTFABMENETAGESES, $IFRREIGIH, &
RF 0t % (kiEF, 2010), B ARSI, —LoFnAdd R A4 e
BB MK -FHATATN G B M), sl A A R K P AR AT IR R X R SRR G R TR
79— R R E SATHARANLE L, EREIAEL P FE TR, FR—dERG L
ARILF AR EKF (REF, 2010). 5% Hatton A= Smith i@ E 5 ATIF A PTIEE 4 B
WA LA B ) AT F AL, R R T — AN m A R B A ER (HALRSF, 2011),
HeAde gy B TR R G957 3] H R G KFXI 5 ARE AR, Wi RS, FiEE R S A
FIRR EOANER, INELAERSG T AL ALK, BIEMRZR, BARADITEEFATRE
RN EZIH M 23N (MRS, 2011). & T RELR T F 4 ARG ZLS
M, SRR PAEAHFETFRGRZBIRAREM, FABRERRERS, HAFLRRAZHE
AR 22 VAR B 5 A B R KT,

% 1 B KW@/ &k ( Hatton & Smith, 1995, 48-49 1)
B &K F ik
EHBRE, AR ENETE, REFTHLHK, FFHF

A A Iy

e CPCRTERORE, R R R R, 2R
T e dm BAREA AL IS H T

36 R 2 ﬁﬁﬁk%ﬁ%ﬁ%&%ﬁ%?i%ﬁ%ﬁHﬁf%ﬁdﬁﬁ
T A RE MBS E

P TR WEROIER S 2A L, A, BUA T @4

B, AHREH LE LA AT IR

3. AF &t
31. FEHF
ARHEEARRKFRAARLL (FIAR/FRETR UE)) FIATRERR, #2F
ARBELEERT ARG FEGREUFT I RF, LAZFERRE RS RT3 R,
HGEXTRAEGR R ARFTHEAN, REERFRFF LG _FR54E, £9 5, FRETL
¥ %&£ B el F 2 A2 T 12 F 00834, RABGH RO FRHEIF, —5—
F R LA o — e —F R ALT AL &R ZIRALN F £ 5 AL LA MS Word £
E—hAZAIL URFE I FEF LT ), B TRMGERME, ERRAZRARELE, AHE
BERZHILHES, LREIFRATRALHLHELEER, AL B THEMEE, &

40



GCCCE2013
4 R % Bt G W #2 L 3] Blackboard -F &, & #RAZ XN A3 AT SLAUE B AR LS R
Z 35 & B AR AR B
3.2. Fx 7 *

E B R T x5 T T 50 (Design research) (Brown, 1992). X+ #F 769 77 kR AT K F
I FF BT IR RGBT AR B F ) SR — B E > B S R kT 9K
NS B R AREUART ERKF QA F R ERFOUFAELEERFTOTHEE T K. A5
AR R FRE R R RERET FRE LA R AEWERE (FIHAFFR) 89—~
FIRA, FRAEZLOGIZITHRL. ALRE—RILITEREORE LS,

N B2 77 k. 4% Hatton #= Smith &F R EARK-Fe X o 4nE, R Z BT FHH
MEL, MFIEEFH D ERTZUN, WRARLEKFHTIA, FhHELREKF
RIEAY, BAHREDRERAPHELRRBEA-NARERF (BAUKSF, 2011 , {2
MTHEBREZARLMAET EANAFTHERE, BRERRZHLRELESMRERFEL, &
A T AP BANTFTASHELN, XEAGETANNTHINAR —5%. &5
BB 2 LA RAR B iR VUAARAZ E

ERFAAS R, FREFRERGRLLA AR TMREIZHIEERENEHEE. &
ARREKFIFN, ATEAESHEFFEOREKRFERATHAYAFE=ZALIE
(Triangulation), #&3&F 1 F w& 3Lt R EK-F 09 F 20 o
3.3. AR LI LM

BAERRTFAEAMEBEYRE AR, UAAEREREIETE FTREESE T LT
L& kT XTSRS, b T a0 R I 468 £ % X209 & T8t A= £ 36 1% 1R
B, XA EER L REAFRTKIE, HAREFERTHRATHERETFERFHIMEE,
BEHTHRAGER, ARELES IRANERAFARZE, THRLBHTAT AEFT TR,
WM RAEANE O BT4E, AR 17T AL R, HFAL8 ARERIL. FALEEA 8%9=72
B, BT PRGEFZAELZA EXNGER, Bk Th, KAZELRN 65 K. FIAEL5i7k—tst
T3k, HF LAANFAMFIE, ARENFAEALNAL,; B A PA 3T Z P A% R I
HpyF AT L RIF R, AIRALRE I AR F AT 1 RTK.

4, AR ey F AR

ARBEFEGE =R, EREFERKE K ZRAENFEHAERE A MS Word 5 —
REZHIL (AEIFEFELITRE) , B TRAWERE, ERRAEZMRARERL, AR EETR
T B S, EREIFHA T R BT & L (Purposes) 5% K (Requirements) ,
o 7 A48 694 (What can be included in the journal) :

Purposes: The journal is one way to help the class to develop meta-cognitive skills and try to

understand the design research approach to develop, implement, and evaluate the course.

Requirements of the weekly assignment: Please use English...... to record daily activities
in relation to this course. What can be included in the journal: 1) what has happened? 2) What |

have learned and what has inspired me? 3) Understanding about Learning Sciences methods 4)

Suggestions and to-do-list; 5) References and sources of information.

HIFH T REFAEG TN ST LR BET R, FASGINOELMERFEET
REZRL, EEEZRRKFEFIFRERBGEAFAIXGER, MR KG B A, 5H5
F; REBRERIZOEF AL TR FEHF LR ORB K. FEIBGAE, Hulik
WRRFIMFOTRT T, EXNRGEBERE ATHRETERE ARG TR, REF
AL FRESE LHRAF A NI 5 BEYIEE, RGN ERAEAE, ALALRE, &
HB R BT ERGYESE, KA KRKGREE AR B REOREER D, B2 RENER
AT IE R T, KRB AKX TR, H6F BWBhkE . 5T LA E,
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REFMAELAPF IR EHITH B 5 2R EAFLEFTHE, FHLZRELAASIA F
ANFF, FATAHKRAES ] FETH, BEKRERGZERIAE, KEKITFH 3-8 A
R ERIT, AR E 9B FEAMITRE RO LT, FAMNREHITHE 852 LMHAR
FARTFEE, BB RTFEMNHIELREB L, KLl LMEmEL, w5
KR FEABRE DR TIT, did R R e R B KPR, S

“E Al AR AN F kARG BT, BAIR S B LA A T F I —T
T F -7 (kA MGETO06M 774%)

“ARAY BT B IR, W B R BRI £ BlackBoard L7 (R & MGETO4F i7i%)

F B L B A & TR a5 R B Thy ] :

(1) 2 ZAEAB. REBIAEA—FFLERERR, REZNGTAEER, R
L4513 5] AR ALK R BRI AL, R ] R A AR

“or BHRLBIRATREBI. (wRETRN) ZAREEAAE K- BARE

Hitd X B, BREARBS&R. 7 (k& MGETO4F i7i%)

(2) F3 fide Rk, RIBRE; PR EHR—TLALRARIME L, WiEHF X
AN FAEMNF ) FRTRRGIK, 3T EBRERT, £RTRAET AIE T RA
b RAR B, FRFEBANZ SR Foth /) o A B E LT ZQIEHE TR, RLEH
WA X4k 5 R AGE R =3, AirikF AR R F4RE % 280 247, &
% #93x Kk 1000 5-4F o

“REARIBENR, FLZ, ThRR. AABB, REBITEMAATE - B A X A&

Mk, REEERAS, 2AERSHE " (RA MGET0BM 7 #)

“CRIFFAE AT R IR B, AR AR B A E XA R B, R AR P AL A4 R O AR A AR

KEBETAH 2R, MTHLAFH®” (kA MGCIL10F 7 %)

“F ) EABRA (RLEMER) #iERRARILE R AR (BEA), ReEw (XA TL)

LAEfEL, 7 (R B MGETO2F i73%)

(3) FAH#Z REHFIRER . FIFRABRT RENEGEE, AR T 4 B 4R bk 4
BT AR GGG P AL, 4w

“BA R EARREAR  RAFRY R BAMEIE BRI A B, ERE KA T — R 2 IR

pis SRR 4G 0t ] AR ARG AR, TR A ER D H LA A BME, Stk A E 58 (&

REIFLHGREHRAFIER) o HE2FIHTFRRBILESE, REGHELT L

Bix2%. 7 (kA MGETO2F #937#%)

“(RERI) AF R, BRAAERHEREZRME - ARHERBERTHE I

HRHEEHXRETRELN., 7 (k8 MGCILIF i7#%)

(4) EEBR, EA—TERAL, BETR—KLTLZAGEF, ATETHERNE
AR AT 3 W69 R B K R ALK e KPR R b FiE T AR AR, LERT
FAHGRACIL, KRR F AR EE RGHIT; FIRAE A 5 R ARG LR T %
B HITH LRGN S, &R KA LET

“RERARERAFEE, APIHELAEHLS, ARBERDLRMAET, 225 KELH

HERATR%E, 7 (kA MGCIO9F 7 %)

“ 5 A 3 0 MR AL A K L35 T AFARE R T, IR R 60 AR R R Ae il %

ELAMFELRKAZRRRAF AL — B FHBAELE, AEHELL2ERS .

(& B MGCIL10F #7%)

Ao L L, HERETE SR R SRR A H %, 5 11 BB E — ik R B B e
BEWRENTE, RA—RRSERGRALNBTE RSB LHEE, THAHRS AT
e 54X, FHPEE RS H TR AR R S A 8 BAEXAR, g b R 56 R % | ILAE
R X RRESF

%2 RERLBEHELYE
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Time What ' I | What | think (Inspire, understand about What I am going to do

am doing | the method, suggest)
In the class
The Use QQ |..and sometimes has the topic which | So how to implement the
whole group in | nothing to do with the lesson. It’s hard | intervention? Maybe we should
class the class | to have a deep discussion with QQ | ask some students for ideas,
Thur. to support | groups. The messages go so fast that | which also can be seen as the
April.26™ | learning. | students can’t catch up with them...... concept of “co-designer”.

AR B B AR89 R P AR, AR IR 45 AT BT B I P TR 2] 69 B AR gt AT i B R,
7 MS Word #4& 1 “#4iT47:2” (Track Changes) #h&%, A4EA RS R TR L LT
@A R FegstrE, Flde FeRpia AR, FMAKLEIRFE—F /b, &R
) B 4R BE R R WS G A, A
“Try to focus more on your learning difficulties and strategies. Through the reflection you can
revise your learning and take some actions to enhance your learning. That’s why we should
write reflection journal weekly.”
“A progress can be seen in this week and try to rethink more on your learning strategies,
not just focus on the content you have learned.”
2t F 5 4’F1 & N #—-*in;u, SUE F 2iE, LRI ITAL R P L, E P RE A0 X
BREXW, SHEPAFLLARHTELEMF (“le%:%iéfntmf@ 18:47)

5. AREILER 5%

5.1. R EBRK-Fb9P) KT
23 LR iR %ﬁzﬁ B 5 AR BB KT BB %ﬁQﬂH%& LB R

PHT, Gt HERERGRRITE LA, TAAY T
» e o :1 £ %

e £ 317

B 1 &R EKFES T AR

MR BEKFEBTAARRE, BFENORERFEREE—, B4R, 194
R R B AR A e KF. KE 10 Bsedeta g THZE, = WERG R LKFEH A
BA, RA—. ZREKRFGEGH RS G92ZE, KENRFHREKFGPHTIAE S,
AERZERIRGMBNE, FARIERAN =, WRFORLES, TE2RATATHHNE
Heg b dfe gk, H4TREGIEN, AL A TREBGINR, BifsHh2 P RNFL TIEHEL
W, FAE T FHFHOREN, FERDHERKFAIRS, LELRZEGH G ER

BRKFARRARS, KAKOEHERE, FAEARGERNKFR B BIEH, m:%ézlnéﬁ%ii‘w’ﬁ
X HEREKG KGR ENMELEERAEREHET, a5 15 AZ)E, B THALAK,
BRAANE LB I HESIN TR T RBINFINFERLNLERAA L, HERF %ﬁ%&.i‘
LAk B E i 5y e gk A L, B e BT B LA R b AR KB T B AT BT Fe R
BE 3 TATA AR, B —. —BERA — 2R,
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5.2. REEEHIEAKRE)=H ZIE
INEARG R BN XA, Re9%AEE— 2R ERAHTE, = MGETO6M [ 5 % L 69 &
FHELAMAE N THEMIZ B ELE, do— T AE G FEEE A AAF M B F 70 N R )3 2
“IEFPR T RAR AT )0 R AL e eee BLSbh, Lt ) AR A KR AT T — AN
B ST HFWE LA T —AHE9AR, 7 (kA MGET06M A% H i2)
AR BT IZ R AT R, P REHEE I, AT E R B e R R
7. A~id, (MGETO6M) RlFM &+ R4, E#A TRARGRE, EFALAEETAR
2B, AhA—RkaTesit, PlleFTAREDEW “Hi, TEHRT—IFEH LR
MHEIFHAR—ZRBEAAN —LFHIF” T —F “BRETHELTRETH, FRETHE
AZSE AT B, RBEE NI B AT TINR, T RESFANETHMAXE LT
B LA 9% R A BT R KA PT Y. MGETO6M A% H T+ 42 21 :
“HRFBTRRRERE, BAKRTFRATENE R TR EARAN KT S SR 0 LA
K, MHRGFITHICFRAR R, RETREFATREDEEHGEN, 4575
BRI FORTEZE, REMFA TR ZETKF IITABRERS, 3thig st iT
PHIE G e eeeeee ” o (kB MGET06M & % H 1)
BE2FHITE T AAARE 09 L2 6, MGETO6M R4 54 %0 &6 5AHH X,
BB R FREATE T R, X4 MGETO2F:
“XAREREARAEIF L, TAREZER B T AR HREHT — LR, KIAH AL
ARARR A0 K, N KR A2, RA S R AR R LG Rvh, A KEM B S 7
WA E R, BERA KGR ENRT . 7 (kA MGETO2F A% H42)
MG B 69 BROE: B 3L AR I, MGETO2F 52 £ & 6) 4 £ T Lak by A ak b 338 T )
R Fe ik RIAT B &AE2, P HAGRALE QT LB, RETHESAFGEZR, d=:
“CEXTEARE AL E L, RN @IEAEER CRFR G TREEE” IR KR
Pl AR —AL K. KA, AT LT HOFAR, BAALRMNELESHENEERT R
8, R ATHRREMA 2. AFAF GRS T A%, KB L% AR ZRAE—
AL, BAETRAERE, 7 (kA MGETO02F &% B iT)
MGCILIF A AR E Bt ¥ A TR ERE, 43 AR E IR, 7|FTRENKG =
R, FEEW, FEANEI=ZLRENRERAMBET AFQHOETL, RELLEZLT:
“Why silent? 1) It is difficult to express ourselves precisely; 2) Afraid of the bad outcomes; 3)
The habit that being a passive learner*
ERBOEKTHRENRAREELY, FARETRFHURRE BT A F ).
“EREZERARMAALEDEAT AT, REACERBME T X, 7 CkA
MGCI09F& MGCI10F 773 )
“Writing weekly reflection journal really helps me keep on summarizing what | have learned,
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Abstract:Collaborative learning is considered successful, in part, if knowledge convergence occurs. Knowledge
convergence indicates similar knowledge representations being shared among group members in the process of
collaborative learning. However, few studies have examined the effectiveness of instructional strategies in achieving
knowledge convergence or the assessment methods of convergence. This paper examines whether learners attained
knowledge convergence during their collaborative concept mapping, and explores novel approaches to document the
occurrence of knowledge convergence. In this study, Radiographic Physics undergraduates were divided into triads.
Our concept mapping task asked the students to infer possible causes of an x-ray machine breakdown. The students
were asked to submit an individual concept map to represent their diagnosis. Each triad then met together and made a
map representing their collective solution to the same problem. After their collaboration, the students revised their
individual concept maps on their own. Through Pathfinder analysis, it was found that after engaging in group concept
mapping, the team members’ knowledge structures became more similar. The unique influence of collaboration on the
achievement of knowledge convergence was also demonstrated through direct comparisons of the students’ maps. At the
end of this paper, we compare our findings with the results from prior studies and discuss the contributions of this study
to the development of effective assessment methodology of knowledge convergence.

Keywords: concept mapping, collaborative learning, knowledge convergence, problem solving

1. Introduction

Knowledge convergence indicates similar knowledge representations being shared among group members during
their collaboration (Jeong & Chi, 2007; Weinberger, Stegmann, & Fischer, 2007). It is a key component critical to the
success of collaborative learning (Roschelle, 1992). Effective collaborative learning is characterized by the synergistic
interaction of social and cognitive agents, as well as reciprocity between the inter-personal and intra-personal
dimensions of learning (Salomon & Perkins, 1998). Learning partners engage in the social construction of knowledge
and integrate their group solution with individual understandings, which eventually leads to the attainment of shared
knowledge representations among them. However, most cognitive psychology studies have mainly focused on the
individual aspect of learning and failed to address the achievement of knowledge convergence (Fischer & Mandl, 2005).
More studies are necessary to investigate useful instructional strategies contributing to the success of knowledge
convergence. In this study, it is argued that collaborative concept mapping can effectively support learners’ knowledge
convergence. Moreover, while the idea of knowledge convergence provides an excellent conceptual framework for
understanding learning from a collaborative perspective, measuring similarity in students’ knowledge structures can be
challenging. In this paper, we present some novel approaches to quantitatively assess learners’ knowledge convergence
through conducting Pathfinder analyses and direct comparisons of their concept maps.

2. Related Literature

A concept map, also known as a semantic network, is a graphical tool that includes concepts and labeled links, and
it is used to organize ideas and to represent the structure of knowledge in a subject domain (Jonassen, Beissner, & Yacci,
1993). Although concept mapping has traditionally been used for individual learning activities, collaborative concept
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mapping, which involves creating a map with other learning partners, has recently emerged in the instructional design
literature (Novak & Caras, 2008).

Currently few investigations have directly addressed learners’ knowledge convergence during collaborative
concept mapping. However, previous studies have proved that collaborative concept mapping encourages students’
visualization of their knowledge structures (Stoyanova & Kommers, 2002) and facilitates solving of differences in
opinions through negotiation and elaboration (van Boxtel, van der Linden, & Kanselaar, 2000). The concept map can
also serve as a common reference, enhancing learners’ communication of ideas and their mutual understanding
(Roschelle, 1992; Roschelle & Teasley, 1995).

Visualization of knowledge structures, negotiation of differences, and use of a common reference can assist
learners in building on the contributions of their partners (Suthers, 2006), which is beneficial to their knowledge
convergence (Jeong & Chi, 2007; Roschelle & Teasley, 1995). Fischer and Mandl’s (2005) pioneering research actually
demonstrated the positive influence of collaborative concept mapping on knowledge convergence. However, the
graphical system Fischer and Mandl employed did not ask learners to label the relationships between concepts, which
could further encourage students to externalize their ideas (van Boxtel et al., 2000) and might contribute to their
subsequent knowledge convergence. Therefore, in the current research, learners were asked to use labels to describe the
relationships between concepts.

Prior studies have noted that similarities in learners’ knowledge representations after their collaboration could arise
from several different sources. For instance, learners might have similar life or learning experiences causing their
knowledge to overlap prior to their collaboration (Weinberger et al., 2007). In order to address this possibility, we
compared learners’ knowledge similarities prior to and subsequent to collaboration in our study.

Furthermore, similarities in learners” knowledge structures after their collaboration could result from their exposure
to the same learning environment and materials instead of due to their collaboration (Jeong & Chi, 2007). In the
pioneering experimental studies conducted by Fischer and Mandl (2005) and Jeong and Chi (2007), they attempted to
account for the impacts of different sources through sophisticated statistical analysis employing nominal groups.
Although their method is powerful, its application is limited to studies with bigger sample sizes, which do not always
occur in real classroom settings. In our investigation, we explored the use of a different approach. Comparisons between
individual and group concept maps were conducted to provide direct evidence of knowledge convergence due to
collaboration.

In the current study, we also explored the use of Pathfinder analysis of learners’ concept maps to investigate their
knowledge convergence. Pathfinder analysis converts a proximity matrix indicating the relatedness between concepts
into a Pathfinder Network (PFNET) by only preserving links that constitute the most economical paths between
concepts (Dearholt & Schvaneveldt, 1990). In the educational field, researchers have successfully employed Pathfinder
analysis to study learners’ structural knowledge and to evaluate their concept maps. However, none of them have
directly used Pathfinder analysis to compare students’ concept maps in order to compute learners’ knowledge

convergence scores.

3. Methods

3.1. Participants and Procedure

This study took place within a Radiographic Physics class of 15 undergraduates (2 males, and 13 females) at a state
university located in the Midwestern United States. The students drew all their concept maps using the free CmapTools
software (http://cmap.ihmc.us/). To familiarize the students with concept mapping and CmapTools, training was offered
at the beginning of Fall 2011, and several individual concept mapping exercises were integrated with the course

instruction throughout the semester.
We arranged this study near the end of the semester. We asked the students to infer possible causes of an x-ray
machine breakdown. Specifically, the students were given a scenario where the radiation levels in an exam room had
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been fluctuating during the day causing variations in the image quality. Examples of the problematic images produced
by the x-ray machine were provided. Based on their study of the images, the students were told to report to the repair
service possible causes to the issue. In order to solve the problem, the students had to integrate the content that they had
learned since the beginning of the semester.

The students first submitted an individual concept map to represent their diagnosis. They then met in triads and
collaborated in front of a computer. Each triad shared the printed version of their individual maps, held a discussion,
and made a group map representing their collective solution to the same problem. After that, the students revised their
individual maps. In order to prevent the students from simply submitting the group maps as their individual solutions,
the students did not have access to their group concept maps during their revisions.

3.2. Data Analysis

Since the students engaged in open concept mapping and were free to select any relevant concepts, it became
necessary to group the concepts in their maps into categories to allow for further analysis. The course instructor and the
first author coded the 30 individual and five group maps. Only valid concepts relevant to problem solving were coded.
The coding scheme was derived based on reviewing the students’ maps and comparing them with the expert map
prepared by the instructor. Altogether 34 categories of valid concepts were identified. After a brief training, the two
coders individually coded the maps. The overall agreement probability was .95, and Cohen’s Kappa was .94. All our
differences were solved during the subsequent meetings.

After that, Pathfinder analyses were conducted to compare the group members’ individual concept maps, following
a procedure similar to the one adopted by researchers who evaluated concept maps through Pathfinder analyses
(Poindexter & Clariana, 2006; Taricani & Clariana, 2006). A matrix was first generated for each map, representing the
number of links between each category of concepts. These matrices were then used to create link PFNETS. The
Pathfinder 5.0 software, created by Roger Schvaneveldt, was employed. Two measures of similarities were adopted to
compare PFNETs: Common similarity indicates the number of shared links between two networks, while configural
similarity represents the percentage of the number of shared links in the total number of unique links existing in both

A2’s map ¢ A2’s matrix $ A2’s PENET

= = ;

networks. Each individual’s knowledge convergence score was obtained by first comparing his or her PFNETs with the

A2’s similarity score

milarity between A2

= and A3

other two team members’ PFNETSs respectively and then averaging the similarity scores. Figure 1 demonstrated the
major steps of calculating student A2’s knowledge similarity score by comparing this student’s map with the maps of
his or her team members, Al and A3.
Figure 1 Calculation of knowledge similarity score

Classical Multilevel Modeling analyses were then adopted to compare the students’ knowledge convergence scores
before and after their collaboration, taking into consideration the possible correlation in similarity scores within each
triad.

Direct comparisons of maps were also conducted to study the impact of collaborative concept mapping on
knowledge convergence. These comparisons were an extension of the approach adopted by Stoyanova and Kommers

(2002), who successfully studied learners’ knowledge construction through map comparisons. In their research,
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knowledge acquisition was represented by new concepts that were used in the individual’s post-collaboration map and
were not used in the same student’s pre-collaboration map; group-to-individual transfer was computed by counting the
number of concepts used in both the group solution and at least one individual’s post-collaboration map.

In our study, we adopted a stricter measure and studied group-to-individual knowledge acquisition by counting
new concept categories that were used in both the revised individual concept map and the group concept map but were
not used in the same student’s original concept map. This provided stronger evidence of the impact of collaboration on
individuals’ knowledge acquisition. After that, we compared the group-to-individual knowledge acquisition with a
student’s overlap with the other two group members. If some of those new concepts also appeared in the overlaps, it
could indicate the influence of collaboration on knowledge convergence. This analysis was conducted for each student.

4. Results

Individual common and configural similarity scores (see Section 3.2 for definitions) were obtained based on

comparisons between group members’ maps. Table 1 summarized our main findings.

Table 1. Results of Similarity Score Analysis

Pre-collaboration Post-collaboration Multilevel Analysis Results
Common similarity M=2.53 M=7.13 F(1,24)=21.51, p<.001
Configural similarity M=.09 M=.24 F(1, 24) = 25.30, p <.0001

Specifically, both the individual average common (from 2.53 to 7.13) and the configural similarities (from .09
to .24) scores increased after collaboration. Classical Multilevel Modeling analysis was performed using SAS 9.3
software to compare the learners’ knowledge similarities prior and post collaboration. In order to reduce data skewness,
logarithmic transformations of both the common and configural similarities were performed. The resulting model
consisted of three levels: The level 1 units were the repeated measurements of the similarity scores, the level 2 units
were the students, and the level 3 units were the groups.

It was found that both similarity scores increased significantly after collaboration: common similarities, F(1, 24) =
21.51, p <.001; and configural similarities, F(1, 24) = 25.30, p <.0001. Also, 80% of the variability in the individual
common similarity scores and 81% of the variability in the configural similarity scores could be explained by grouping.
Therefore, it was necessary to take into consideration the impact of correlations among the group members, and this

multilevel model was accurate for comparisons of individuals’ similarities.
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We also compared the students’ use of the 34 valid concept categories in their maps. Figure 2 summarizes our main
findings.

Pre-collaboration individual map Group map Post-collaboration individual map
M=13.60 M=15.20 M=14.53

'\ I
|

Group-to-individual Knowledge convergence
knowledge acquisition post collaboration

M=3.00 M=8.60

\ J
Y

Overlap= 2.27

Figure 2 Result of direct map comparisons

Compared with the students’ first individual concept maps (M = 13.60), the use of valid concept categories
increased in the students’ second individual concept maps (M = 14.53). The latter was slightly smaller than the average
number of valid concept categories adopted in the group maps (M = 15.20).

We then computed the amount of group-to-individual knowledge acquisition (see Section 3.2 for the definition).
On average, the students had acquired three new concept categories from their group map, which were added into their
revised individual maps. This number (3) was bigger than the difference in the numbers of valid concept categories used
post and prior their collaboration (Mean difference = 0.93) because some students also removed valid concepts from
their individual maps post collaboration.

Finally, we compared the group-to-individual knowledge acquisition and the overlaps among all three members.
There was an average of 2.27 group-to-individual knowledge acquisition that appeared in all three group members’ map
overlaps (M=8.60), accounting for 21% of the three maps’ overall overlap. In other words, at least 21% of the

convergence in valid concept categories was due to the students’ learning from their collaborative processes.

5. Discussions

During evaluating the effectiveness of collaborative concept mapping in producing knowledge convergence, our
Pathfinder analyses found that both the common and the configural similarity scores significantly increased after
collaboration. In other words, team members’ knowledge structures became more similar after engaging in group
concept mapping. Moreover, through comparisons between individual and group maps, we were able to demonstrate
that at least 21% of convergence in valid concept categories could be attributed to the collaboration. Therefore, this
study supports the effectiveness of collaborative concept mapping activities in facilitating the attainment of knowledge
convergence.

In the pioneering studies conducted by Fischer and Mandl (2005) and Jeong and Chi (2007), since large sample
sizes were adopted, the researchers were able to compare group members’ responses in knowledge tests, and use each
team’s knowledge similarity score for statistical analysis. However, due to our small sample size, we employed a
different approach and computed learners’ individual knowledge similarities through Pathfinder analyses. By adopting
Classical Multilevel Modeling analyses, which took into consideration the influence of grouping on learners’

knowledge similarities, we were still able to det