A Design Science Research Methodology for
Developing an Open Source Computer
Supported Collaborative Learning System

Dr. Evren Eryilmaz
Claremont Graduate University
December 19, 2013

y ‘\v/
- . \‘_‘:/‘/ [ . 4

Bloomsburg

UNIVERSITY




Agenda

* What is collaborative learning?
— Range of views
— Knowledge sharing vs. construction
— Social interaction
— Common Ground
— Socio-cultural perspective
— The interplay among perspective

 How can technology support collaborative
learning?
— Fundamental constructs
— Design science research methodology
— General model
— Application of design science guidelines

« Comments & Questions



What is Collaborative Learning?

* Collaborative learning takes on a
great variety of forms along a
spectrum from individual to group

— Learning is fundamentally a creative
cognitive process within an
individual’s mind, yet this process
can be enhanced in settings of
collaboration (Eryilmaz et al., 2013)




Knowledge Sharing vs. Construction

Constructivist Epistemology: “Learning
Involves active struggling by the learner
because knowledge has to be discovered,
constructed, practiced, and validated”
(Hiltz et al., 2000)

Three basic elements:
« Selecting relevant information,

« Qrganizing it into a coherent
representation,

 Integrating it with existing knowledge
(Mayer 1999)




Social Interaction

* A key to successful collaborative
learning Is social interaction

* Interaction can be defined as a
reciprocal event that requires at
least two objects and two actions
(Wagner, 1994)

« Establishing and maintaining an
adequate level of “common
ground” is a pressing problem in
online discussions ¥ AR




Difficult Common Ground Based

Questions
e How are students’ communication

activities affected by the degree of
common ground facilitated by the
functional characteristics of an
asynchronous online discussion
system?

 How is common ground built and
maintained in ways mediated by the
functional characteristics of an
asynchronous online discussion
system?
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Another Perspective on Collaborative
Learning

« Socio-cultural perspective: Learning
always arises as a product of a
social community of practice where
people are involved in different types
of processes to create meaning.

« Meaning Is intersubjective (Suthers,
2006).

* Learning not only accomplished
through the interactions of the
participants, but consists of those %
Interactions (Koschmann et al., - * e
2005) 5 =




The Interplay Among Perspectives

* Learning is a mix of individual and
group processes (Stahl 2013)
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How can technology support
collaborative learning?

Two fundamental constructs

« Affordances: potentials for action in
relation to the actor (Gibson, 1977),
of which salient affordances are
expected to be the most relevant
(Norman, 1999).

» Constraints: complement
affordances by indicating the
limitations of user actions




Research Methodology

* Design Science Research: Creation
of an innovative IT artifact yielding
utility for a specific problem domain
(Hevnar et al., 2004).

 IT Artifact: Any hardware/software
design encapsulating structures,
routines, norms, and values implicit
In the rich contexts within which the
artifact is embedded (Benbasat and
Zmud, 2003). g 2 2 o




General Model

Follows six steps described by Peffers
et al. (2008)

« Step 1: Identify problem
« Step 2: Define solution objectives

« Step 3: Design and development




General Model
« Step 4: Demonstration

« Step 5: Evaluation

e Step 6: Communication




Application of Design Science

Guidelines
« Step 1: Problem Identification and

Motivation

— High levels of knowledge
construction is difficult to achieve

— Establishing and maintaining an
adequate level of common is a
pressing problem in online
discussions!




Online Discussion Example

« Student 1: The relationship between
perceived avoidability and avoidance
motivation is negatively moderated by
perceived threat so that it is weaker when
perceived threat increases’. Is the message
here that as the threat increases people go
Into denial?

— Student 2: Frankly, | do not have the
slightest idea what that is supposed to
mean. Where did you read it?

— Student 1: It is on page 14. See
proposition 9.
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Accerdng to Reymolds in the book. we can coasider one concept 1o ba more abstract over ancthar concept. Reynolds said
that “if one concept 1 Inciudad within the meaning of another, the second, of more general, CONCOPt 15 consadared the more
abstract * Sinca the sthors used Cybemete

presentod goneral idea of the TTAT, | think @ is ok to say that Cybemetic is more abstract to TTAT

Can | consider Cybernetic as on abstract version of TTAT? Kimlesh Sisssgutn =) B |

Thoory as a framoweek to develop TTAT and the sdea of the Cybeenstic 15

Maybe Congahian L O ey
According to your 1 thinkc it is bie to think that Cyb is more abstract than TTAT.
Cybernotic versus TTAT Natdena Psscbanicann (=03

1donY quite aqree because the suthees used Cybematic 1o suppan TTAT rathet than abstract 10 TTAT However, | might | &
be wrong

Cybernetic helped in developing TTAT Nagls S O Bui
1 don't think 50 afther According to the authors, cybemetic theory is used as 3 framewark to hilp them explan thee
ieas Dased on my understanding, TTAT is a diferent concept and it is not a general versien of cybemetic. Cybesnatic
seemad to me more hike a tool that heiped i describing the TTAT idess

Feedback loop of human behavior Wb Sany o Smx
Katisak, | balieve that Cybematic Theory is not an abstract of TTA. Cyberetic thecey was the fundation 16 explain
human behavior in ceder 10 show the loop conceptuslly and they extended the behavioral l0op 10 suppont their TTA.

Pommat o wat -jlad) 0 B
UMMMM . OK_ | think | misundesstood
w & TIATd P Kiuryad D By

1. Now theones con be

Accordng 1o Zmud's paper that we read this wee k. ‘Information systems thaory can be developed in three major ways
dewioped

2 Existing theones can be appbed “as 1" to inf

systoms ph that had y not boen infoermed by these

specific theones
3 Existing thecoes can ba improvad while being appiied to information systems phancmena.

Because TTAT 1 devoloped by adagteg other theoties and related Iitetature, | think the TTAT is constructed usng the
socond wary shown above

Irs

Paradigem Variations Csegutas ¥ O i
Katisak,

1 agree with you that the TTAT is constructed using esting theones. Bct sccording to Reynolds, | thnk TTAT can be
classfied (o Paradhgm Vanabon™ levol becauso "Il i rosuling in sbghtly different vanatons in the cognal
concaptualzation * So | think & is OK 10 say this theoty is the first attempt

TTAT Nasdanal Pernchaisicianun O Buiy
In my opinion, TTAT should be new theory that the authors tried to deselop and use other theories 1o suppon their thecey
10 become more strong

Theory Alright [ st O B

This theory-laden paper s the w»emonolmxheﬂnc Reynoids ﬂuam mlwmdm week. The suthors have

produced a ngorows version of Sght of fght™ 50 f

1o the The papet 15 a sory well-crafled

work that is thorcughly cited and prowdes useful diagrams, lsmﬂn'mnumnuommpogeu One of my all-time
favorite theoies, Vicior Vicom's Expectancy Theory is cted

| Wioed the example of the Blastes nol besng temoved from 500 - mmmmw!wwmodnduhﬂmm

lﬂumvnumcwnmml pont cut that ht.mhl
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Malicious Versus Virtuous |T IE—

We distisguidh between malicious IT and virtoous IT w0 that
el differen comequences can be delincatod and IT usen'
different reactions to them can be uaderstood, We propose
that the differentiation betwoea maliciows IT asd virtuows IT
<an be based on designer mtention oc wer perceplion. Based
on designer intentioa, malicious IT refers %o computer pro-
Erams daapdlue:u sysiem dysflsction or secarity and
pm-q hnsb nd vmmm i r:l'm ® mwknym
l, cedec
nuuluihumlmnmhpsfmm However,

and Benbasat 1991; Taylor and Todd 1995, van der Heipen
2004; Verkatesh and Beown 2001; Veakatesk of al. 2003,
Oa the contrary, few theones are contered o malicious 1T,
Aseadance of malicious T i often simplified a adoption of
safeguarding 1T so that existing sccepeance theories can be.
apphied.

owever, adoptios of wfegearding 1T 1 caly » pant of the
-ullu-x IT iveadaace phenomenco.  The malicioss IT
avoidance pheromenon fends 1o be underrepeesented by
applymg 1T acoeptance theones 10 study safeguanding 1T
-duphm llm " b:mn: II’ m-'ptu« llumn ac nol

an 1T deviyred to be v enight be p by uers os

licious due to J {exitics sod imorent cose
flasts. For example, advertising c-aail & designed o belp
sellers market their products. For the sellers and comumen
whe are mierested in the products, e cmail s virtuous, Yet
for the consurmers wha are not iterested in the products, the
e-mail ismalicious spam, ltzm'ae wen’ mnm
o b taken i provide a clear

As Figure | shows, desipner intention and user perception
convorge @ quadrant |, m‘\dnn&updhhnnan
el achicyes its desygn objective from the user's perspective,
and quadmnt 3, in which IT i intended to be malicious.

Mnl! mchdnlkl’fhtudmndmbnmmbm

h desigap

Quadrant 4 uml,bcqun‘dmpednbemlmuh
highly unlikcly to produce postive cutcomes to usTs,

Regardiess of designer imaention, users react %0 2 |m:u I
basod oa their perocptions of e IT's ¢h and
mmluwnaonlkm Thius, 1 this paper we choose 1o
Meotify IT maliciousness and vituoesncss based on user
perception. Specifically, maliciows IT is defined as sysems
perccived by wsen to be repuliive and to couse negative
eascomes, and vimious IT |s defined s syscms perccived by
wsets lo be sttractive and Yo canne positive outoomes,

Traditienally, theory building cffors [n the 18 dicipline afe
focused on viruous [T, Several thoorkes kave been imporiad
from cther disciplines or developed within the IS discipling to
eaplain why a certain T is {or is not) adopted given that such.
adoption - yood thing to da ‘Thi con be seen from 3
veluminous bedy of literature applying innovativn diffusios
theory (1D T} {Rogers 1995), theury of reasunad action ( TRA}
(Ajrcn axd Fishbein 1980; Fishibeis and Ajren 1975), theary
of planned bebanior (TPB) (Ajeen 1991) and Sechiology’
acceplatce model (TAM) (Davis 1959, Davis et al. 1980,
Venkaresh and Daves X001 Suhstantial emomend evidence

tacy pral-.-u (Steers e 2l 2008; Vn-:m IﬂNk " n«tlv
unce theorkes assume that buman behavior is purposctil and
poul dircetod and users will po theough a cogattive provess lo
choose the bebavior that will lead to their most valed
rewards. However, the goal that directs hussan bebayior and
e process through which the goal is achicved me not
explacitly considered in the thoorkes. at least as it s applicd in
extant IS rescarch.  This ooussion limits the explanatory
pocmqo(mmn;lTx«pun« theories in the context of IT
#ea avordunce,” Forexample, if wsers do not perceive spy-
ware as a thecat. they may chodae not 1o install anti-spyware
alibough they thik it is usefal and casy
% e, Based on this obwervalion, we nny fabsely reject
TAM. Yer. this cooclusion is unfair 10 TAM because it i not
developed to explaia avoidinee behavior, Drawing co
cybemetic thoory, we ilhastrate this pomt in detail next.

Cybernetic Theory I

IWe use cybermietic theory (Wicoer 1948) as & framework
show why IT acceptance theeries casnce fully evplain!
people’s IT thicat sveidsoce bebavior and to build a new
ihcocy that is mosc appeopriate l‘oraphnmgthuhch:nwr
ICybemetic theory is chosea because it is consisteat with!
ap«hncy lhc«y (Vroom 1964 and widely scocpied a1 a
tk for und ding buman bebavioe]
(Edwards 1992). Tt b argucd 1o b:xmrluhpmvu theory
s¢ cybemetic processes are ubiquitoas. identifiable in|
ivimsally my self-regulatng system (Carver and Scheer!
1982).  The principks of cybernctics have boen widely
applied m socnl and health psychalogy and crganzatsenl |
(behavior theones (Canver azd Schexcr 1982, Edwards 1092;
[Cireen and Welsh 1988; Klem 1989)
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A Problem with Existing Software

Students have difficulty with deep

processing of complex instructional
materials

— Students gravitate to familiar
(comfortable) topics and avoid
challenging topics (Hewitt, 2005)

— Online discussions drift from one
familiar topic to another, without
diagnosing and resolving

challenging misconceptions (Potter, .

2008)




Problem Demonstration

Student 1. The paper’s results reflect my own
experiences. Information technology at my
organization acts just in the ways described by
the workers at the investigated organization. My
colleagues and | act as knowledge brokers due to
the nature of our jobs.

Student 2: | have also encountered the
research problem in this paper in my own
work when | consult with accountants,
physicians, and attorneys




Collaborative Knowledge Construction

Student 1: | do not have clear understanding of
“orocess-product.” Does it mean that if a
prescribed procedure (a process) is followed, the
result (product) will be the same? Is this a
cookbook approach to student achievement?

Student 2: | am also having hard time with

this. My take is that depending on the content,

the students, and the context, as the instructor

| choose what seems to be the best. For me,

explicit instruction does fit at times. Inquiry

and constructivist methods also find a place. It

really depends on the learning goal...but |

guess if I'm the one deciding then it really isn’t «._. KK

constructivist at all, is it? ‘. I -,




Define Solution Objectives

« Offer students an indirect way of
focusing their attention on deep
processing of challenging concepts




Design and development

* Font size Is an effective visual
property to capture attention in an
Involuntary and obligatory fashion
(Lohmann et al., 2009)

 Faded instructor-based attention
guidance functionality

« Peer-oriented attention guidance
functionality




Faded-instructor based attention
guidance functionality
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i 2 g [] Herman and Gomez (Chapter 4) maintain that critics of constructivist instruction ignore such critical components of the ]
m“:" d f d Honatl ihctadne ) m:f:f ’;:“b:';l'g:om'mﬂ?‘“ instructional process as motivation, the social context of the classroom, and other aspects of the dynamics of ln:trucﬂon
;:“ :‘:;' oundational knovle ol i PR Wy em—— They then discuss their work on supporting students’ reading in science and d be tools developed to guide
B oo e = i 3 reading in that domain.
You can not put stud into Recip | g groups and expect them ”
to teach each other without the backg q1 dedge and bulary to :.u‘::;d 9’“0!“ (Omphr 5) lrguo that cxporl::;hol‘ high versus lowguld-nu Ih.ldill :::'r’\':t ml. vl:::i"ba:‘l:hfo:
discuss.» subject special focus on vodcod cxamphs they argue that the of guid: is just one d along which guidance
fadadofodedl can be fully ch Tha st that the context and timing in which guid is deli d are two addi |
v P B 3 O Reply concerns that have to be dered. They then h about the optimal quantity, context, and timing of
guidance in ill-defined problem domains.
S NN Spiro and DeSchryver (Chapter 6), like other constructivist authors, contend that
To be in a reciprocal teaching group and to do it well requires 4 essential constructivist approaches to instruction may not be ideal for all instructional
shoa 9 Saritying purposes. They maintain that constructivist instruction will lead to superior
These are all very challenging skills that should not be taken for granted results in ill-structured domains such as medical diagnoses, whereas explicit
such as:questioning and clarifying, instructional approaches may be superior in well-structured domains such as
For example, what if the only questions that students know how to ask mathematics, for example. Spiro suggests that cognitive flexibility theory leads
are close ended questions? How would that group compare to another > 1
priciriabot s iy o e ndalichl s to the best approaches for teaching in ill-structured domalns.
questions to clarify concepts and ideas and not just facts? Sweller (Chlptlr 7) kicks off the section of the book d d to ch by of explicit He argues
from an e that constructivi: ad g discovery, pmblom-bnod. or inquiry lnum-ng among
If a teacher does not or cannot properly model the techniques essential other constructivist .ppfo.ch.‘ appear to that | such as i | school
in a reciprocal teaching group, then placing them in groups will be learning, can occur as easily as | primary knowled, -uch as l.-mmg to spcak listen, or use means-end
useless. analysis when students are left to their own d-viu: to acquire the lmovlcdgo udlng nrlung, and othw .volutnonlry
|| secondary subjects taught in school, Sweller argues, have | y. and unlike
Hirsh argues that children taught hend gies but are then M| speaking—have to be taught explicitly. He argues that it seems likely that we have evolved to imitate others, hence A
M'“d ;ﬂ ;‘Of\uﬂl :ﬂovhdﬂﬂ '\'" ug‘:w’?“d')‘ fail ;ﬂd 1 b;:l"Tl:Nl p vithholding information in the constructivist approaches discussed above runs counter to such evolutionary principles. N
parallel at Kirshner is saying about having students acting like e o
< i 3 Kirschner (Cﬁ.mr B) that tend to that and are similar. He
sclentists and.what you are saying about cacl I tenching: g points out th o d xperts in many ways, hence tnd»lng wencc by requiring students to act as g
*xxkk L . vty " ~<her's argument reminds HAIES] that children do not have many of the T
— 54 50 Realy A Cognitive Riee BRI C 15, such as their content knowledge, their A
| condition [PIXsTEs R Y nderstanding the limiting conditions about when T
In to your questi di d viho only synthesize new knowledge 5 dg
know how to ask closed-ended questions, thon arl reading programs C to apply "ty to retrieve knowl e rapldly A" Of these’ E
that address this area. e| he mainthins, are required if children are to learn science by acting like
Action Learning has a prog that is ; | in | scientists.®
::1‘:2 ‘omﬂ.h";’h" m‘“';“&::::z ‘v-vs.vtlvou :"IUDPOR £0. Clark (Chapter 9) notes that diff h fi ly give guid: and Inmmanll support varying operational
is not a one day or even a month fix. It's something that is used and and lexical definitions. He questions the practice of ns who vithhold s 50 that students can
talked about throughout the year(s). My former school used the arrive at them by th ark that should provide and of
d how and when a task should be performed. Further, when tr-nlfor to a new sil is required. d must prowdc
program and tried to implement it at all grldc lcvols but I think it was' ;
facad with teacher The the practice and d?darluv. knad’dg' permitting | . n in, that Clark that g
addressed open-ended vs. close ended questions (vdnkh thcy call should involve of with i :orr«hv'
“under-the-surface” and "on-the-surface” respectively). They used a Mayer (Chapter 10) differentiates, as do several other authors, between con-: strucuvism as a theory of learning and as
visual of a tree with roots. All closed ended questions words (e.g., prescriptive theory of d He also that there is a diff havioral activity, which he
vhat, where, who were placed, etc.) on a leaf on the tree vhile the m.mum: does little to ad I g, and ive activity which h vrnl for Ielmlng Mayer luqquts that in
open-ended questions words were placed below on the tree on a root tend to fi thc two, leading to since the beh | activity
(e.g., how, why,etc.). seen in dllcovcry learning does little to promote learning.
lthlnk a fow thmgl need to hlppon in ofd.r tc pmduc. a successful R“.Mhm. (CH.M" Erlh).:.v'.“ .: is | “"‘“"9‘ ;bot‘h' d bY 3 .ndprodu(t 'md"’ of l(:z;n:“ltl:l;l.fl\yq b‘f::':
“N“ 26 thia basic 'of U\' g tor s Ak 0 the connnt u‘“ ignored wvith the advent of h R hi 99 that those findings are as valid now as they
how to'use raciprocal teadhing (6 the nt of knowing the differance) :r::::::;o years ago, L_lml Indl::"t:st::at many of :’f‘:\o"ﬂ'cj‘::ur:’:mmmn"-n! with Kirschner et al.’s (2006) expectations
b types of and also & ing the to their own o ~ 9 g
questions).
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Peer-oriented attention guidance
functionality
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Key Idea: How does guidance happen in an online environment? B ﬁ‘:ﬂ":;,;:i::c':::;m::‘:: ;u?'p::ﬂd.' u; vdtl:'tl:; s and, e I "‘o:h' h T;:fa::‘%}t:mnz‘mz M
As 1 read Kirschner's h to d 1 found myself wondering how is to alter long-term memory” (Kirschner et al., 2006, p. 77). They also claim that evidence from empirical studies over
this would happen in an online anvnronmcnt For example, we all are using th. last decad di that lly guided (nhothcr lnqulry prmbnod, discovery, etc.) is less
this online system to extract ts, and from the based on | than more guided i i that offer little
information we've read and reflected upon. Is this what Kirschner and others| guidance to students thould be aband d. Another of lly guided ln:tfu:hon is that instructional
would call “searching of the problem space?” While Dr. Poplin has certainly i isguidedly - F l Ki h t |
been present Iﬂd‘hll guided our > vith her . k."d t u"hl;c Sd the goals of learning with the mtclal t(s)ftexamp e, I rschner e d:d
3lso the posing of questions, many of us are ralsing questions (a.kc.a. note that many ence programs encourage studen 0 engage In open-en
bl Hl t perh: h il to th: rf: based
o e e I e investigations so as to mimic the work of scientists. They deem this approach, in
;uu;an:e’ ESiampastin S8aRoa ;.":‘:;:'; gl d":;';:;muo; ® which students discover the problems they want to study as well as the relevant
is it different for us because we're in graduate school)? variables of interest to any particular problem, to be in conflict with what is now
*RRKK L known about human cognitive architecture. They warn that the epistemology of
g — QPO Bmly science should not be the basis of the pedagogy by which students are taught
about SC'ence. Methodologically, they argue that only d lled provide useful
i i i d bout the eff f i i d that evid: , if it ts, for the effi f imall ided
:::::‘e-h i e i e Innrucﬁun. in qum.ing fails to m.:k this mndn:dn Fm:lly:"tzuy A:::r't t;nt ;x:: th.obrurd‘o: of“t:lyoloa ::: r:;v;cgrc for
" i ) minimally guided programs to explain how such programs are not in conflict with what is known about human cognitive
My g of is who has some knoviedge and architacture.
thcnforl can htlp a person without that knowledge. So your question,
“ate sricud-ouk skpmples in Isarikio slewys n smverkiel s of Though we will not provide an extended discussion of all aspects of the
i e i ol e e o £ Sk Wt 1o S a5 4 argument, we next want to analyze and clarify certain key ideas that will be
the classroom. Guided learning is good because students learn in steps. | discussed throughout the chapter. Guidance, as others have pointed out, remains
*kAkk L | |u somewhat unclear from the discussion to date (o’edinger & aleven. 2007; Wise & O'Haill, Chapter n
B Q@ Onut | f |pl 5 i vowme. FOF Kirschner et al., it appears that guidance means |
(o] N
T ———— o something like using T —— in learning. Also, guidance a
1 agree vith you about p xamples and modsiing for our 7 likely translates Into [teboestme minimal “searching of the |1
students. H 1 I.lo d if the thi which
Wibbrtictbos U AOE RV oHead-out" Gulmulie (periEoledy Hiieh Q problem space” by stide ought to put an undue burden ?
thi -edge, such hnol | ad o Id
;I:‘..:o h::::;ru:'::&r:n:;c::bo::::‘ug";:g.‘::h:uv;\n:::)b: s c on WOfkmg mml'y A3 \irgchner et al. are better able to doscnbc and mhquc minimally guided E
B

“worked-out." Does this simply mean an idea for which there are
foundational facts that are known, or does it mean knowledge that
has empirically been tested and affirmed? If they mean the latter, [
would tend to disagree with their assertion.

*khkk L
Corerae ioo—apmi QD O Reply
d school diffs
My first thought, b¢fou even gc&mg to the end of your post, was that [
there is perh P we are in grad school.

. just we are in school does not mean that
there 1hould not be guidance. I do feel that the questions posted by Dr.
Poplin are evidence of this guidance. We are the ones who actually will
“work out the examples”
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Key Idea: How does this relate to the Judeo-Chr...
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instructional programs than they are able to provid. details about the ped of a lly* guided

instructional regime in school i For and Aleven (2007) point out that the work cited by
Kirschner and colleagues is not procln .nough in describing when, and under what ci more guid: or
assistance should be provided to | . An i goal of this chapter is to think more deeply about vlut guidance

means in xhools, not just for md-nu bue also hachors We also vant to explore ways in which the concept of guidance
can be ded to add i | and social- contextual challenges of schools in more coherent and

M )

The Dynamlcs of Leamlng ln Schools

To fully affect cti from studies about how people learn should bc ln:orpoutod into Iargor
instructional mglmcs in uhools Schoolmg. to a large extent, i of instructi g that are
and d by i and tools. Instructional regimes involve the coh of

resources of uhoolmg sudn as content matter, incentives, and teacher and student actions in Dfdlf to reach specified

goals. gii unfold in lex school and in some cases can be Iumttd to one classroom or to
a particular subject matter. In athor cases, instructional mgamu lmh across f and d i as in
v«holl school miorm cffnm of g in d is signif ly shaped by the
of el | I ional are a set of actions that are carried out

lly by and d within | texts. These ti help h and d d d what

to do next in E les of | ti include: working with peers on a problem; interpreting and
ar.tmg on assessment mformnhon. and reading science texts, Instructional routines rely broadly on tools. Tools can be
like textbooks and but can also include other supports like posters on the vall which list strategies

that students can use to comolete learning tasks.




Demonstration

Longitudinal Experiment with two small
groups:
* Treatment group: Switched from

Instructor-based to peer-oriented
guidance software

e Control group: No access to
attention guidance




Evaluation-Discussion Focus

Condition Discussion topic
1 2 ] 4 3 Mean
Instructor-based attention guidance functionality
Frequency of student annotations focusing on challenging concepts 9 12 10 1 14 104(27)
Total number student annotations 14 17 12 9 19 142
Selection ratio of challenging concepts bd% 10% §3% 18% T4k 134
Control software system
Frequency of student annotations focusing on challenging concepts ] 8 b 3 1 58(19)
Total number of student annotations 9 19 17 16 21 164
Selection ratio of challenging concepts 35 42% 35% 313 33k 5%

Note. Standard deviation In parenthess.




Evaluation-Discussion Focus

Condition

Treatment group

[nstructor-based attention

Peer-oriented attention

Control group

guidance functionality guidance functionality
Mean of 1st 5 topics bth Topic bth Topic
Frequency of student annotations focusing 104 1 b
on challenging concepts
Total student annotations 14.2 16 21
Selection ratio of challenging concepts 13k 69% 29%




Evaluation-Discussion Focus

Instructor-based attention guidance
(10 students)

100%




Evaluation-Discussion Focus

Peer-oriented attention guidance
(9 students)




Evaluation-Discussion Focus

Control Software
(8 students)




Evaluation-Message Content

Messages [nstructor-hased attention Control software system z p
guidance functionality
Frequency Proportion Frequency Proportion
Task-related Sharing 66 030 16 033 068 050
Questioning 52 024 36 0.16 212 003
Elaborating Ell 0.14 11 0.4 ENE <0001
Negotiating 23 0.11 5 002 390" <0001
Producing ] 001 I 0.004 0.77 044
Total task-related 174 080 129 056 543" <0.001
Non task-related 43 020 102 044
Total 217 100 231 100

<005, "p<0.01, "p<0.001.




Evaluation-Message Content

Messages Attention guidance functionality Control software system
[nstructor-based Peer-oriented
Mean Proportion Frequency Proportion Frequency Proportion
Task-related Sharing 32 030 15 03 13 0.34
Questioning 104 04 13 0.8 b 0.16
Elaborating 60 0.14 5 0.11 1 0.03
Negotiating 46 0.11 6 0.13 ) 0.03
Producing 06 001 0 0.0 0 0.00
Total task-related 348 080 19 084 2 0.58
Non task-related 86 00 § 0.17 16 042
Total 434 1.00 41 1.00 38 1.00




Evaluation-sequential organization of

10
29
Questioning
= blackisp < 0.01
50 wepp dark greyisp <0.05
5 25 49" light grayis p > 0.05
| Elaborating %
40 *
50 A7

Negotiating




Evaluation-sequential organization of
messages

Group Background 2 messages ago  Previous message Dependent

Variable

‘ Treatment I +2.21 ** _| Elaborating
I [T = 7 -1.01™

Discussion [D -

____________________ =Y
| 1.TlmE'} | e
|_ _____ | +3‘D4
Negotiation +1.87* —
survey .| Negotiating
Sharing (-2) * +6.52 *

(Questioning(-1)




Communication

Low Prior Domain
Knowledge

{Controlled)

Attention Guidance
Functions in
Anchored Discussion

Instructor-based and
peer-oriented attention
guidance functions

High Task

Complexity

(Controlled)

Indi

of fac

stud

atte
LI N jl'l

Eryilmaz, E., Chiu, M. M., Thoms, B., Mary, J., & Kim, R. (2014). Design and Evaluationjof Inst
and Peer-Oriented Attention Guidance Functionalities in an Open Source Anchored Discussion

Computers & Education, 71, 303-321.

Online Social Interaction

Shallow Processing of Text
Gravitating towards familiar
topics by sharing existing
experiences and opinions

Deeper Processing of Text

Diagnosing and revising
challenging misconceptions
by elaborating and
negotiating ideas

Intellectual
advances in
areas where
students
struggle to
understand

or-Basga”
tem”;"



Future
« What

Research Questions
are relationships among

different types off technology-
enhanced scaffolds and how can we

fade t
baseo

nem to facilitate adaptive web-
systems?

e |f stuo

ents become dependent on

technology-enhanced scaffolds, do
they interact less with peers and
Instructors?




More Information

 Eryilmaz, E., Chiu, M. M., Thoms, B., Mary, J., & Kim, R.
(2014). Design and Evaluation of Instructor-Based and Peer-
Oriented Attention Guidance Functionalities in an Open Source
Anchored Discussion System”, Computers & Education, 71, 303-
321(Impact Factor 2.775)

 Eryilmaz, E., Thoms, B., Mary, J., Kim, R., Van der Pol, J. (2014).
Attention Guidance in Online Learning Conversations, Proceedings
of Hawaii International Conference on System Sciences (HICSS-
47), January 6-9, 2014, Waikoloa, Hawaii

 Eryilmaz, E., Ryan, T., Poplin, M., & Mary, J. (2012). Re-Design
and Evaluation of an Anchored Discussion System, Proceedings of

Hawaii International Conference on System Sciences (HICSS-45),
January 4-7, 2012, Maui, Hawaii. (Nominated Best Paper)




Thank You for Your Time

Your Comments and Questions are
welcomed.

Please address feedback to:
eeryilma@bloomu.edu




