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Abstract: Argumentation skills are highly valued in both education and business. As a
process, participating in argumentation helps a person to develop their meta-cognitive and
higher-order thinking abilities. This paper reports on empirical results on middle-school
studentsOchanges in attitudes towards argumentation as part of an ongoing design-based
research study. Past attempts by researchers to foster studentsOargumentation skills have
met with mixed results. General Web-based discussion boards often do not provide the
structures and process scaffolds to help students acquire the target skill. In this study, a
web-based structured argumentation board with sentence openers as scaffolds was
designed to support studentsOengagement with argumentation over a four week long
intervention. Two questionnaires, a pre-post and a post-then-pre, were designed to
measure studentsQattitudes towards argumentation. The two questionnaires were used to
identify any treatment dependent Qesponse-shift biasQ Statistical results showed an
improvement in studentsOattitudes toward argumentation. Qualitative analysis of student
essays was also carried out and will be reported separately.
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1. Introduction

Argumentation is a highe-order thinking ability highly valued in both education and
busness problem solving circles. However, the quality of people@® argumentation skills, in
general, has been foundto be low. Kuhn®[1] study of argument-based reasoning found
thd, in everyday reasoning, people readily make assertions about the causes of various
soda phenomena (e.g., what causes a return to crime). However, they have difficulty
providing convindng reasons for the phenomena, or they are unable to provide sound
evidence for reasons they provide It thus appears tha unless educators pay specia
attention to nurturing studentsOargumentation skills, the development of such skills will
not occur.

Argumentation tha occurs in a group context has the decided advantage of hdping
paticipants undestand their postion better as they begin to re-evaluate it in the broader,
fleshed out information space of counerarguments, rebuttals, and alternative assessments
of evidence. Thus we have the saying tha Qhe difficult pat in an argument is not to
defend one®d opinion but rather to know itO [2]. Argumentation tha occurs in a
collaborative learning context has the additiond advantage of getting students to engagein
the processes of collaborative meaning making and the co-construction of knowledge as
teams of students engagein debae aboutimportant issues.

Ramage, Bean, & John®on [3] have identified six types of arguments. Our andysis
of these six types reveads tha they can be categorized into three main categories tha we
cal debae, causal argumentation, and problem solving. In terms of eductiond
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usefulness, thelatter two stand out In the current study, causal argumentation was chosen
as the basis of our research on studentsOacquisition of argumentation skills. Causal
arguments try to show how one event brings about another and require close analysis of
phenomena A key purpose in exposng students to the process of causa argumentationis
to hdp them undestand the naure of scientific knowledge that it is not smply a bunde
of QliscoveredOor (provenOfacts [4]. Rather, in education, students should be hdped to
understand tha received knowledgeinvolves a sodal process of knowledge makingOthat
is centrally groundel in argumentation.

In the current study, a class of middle-school students engages in causa
argumentation ove a period of four weeks. A combinaion of online and offline learning
activities was designed to introduee the students to causal argumentation. In this pgper we
investigate the studentsOchange in attitudes towards the causal argumentation learning
activities as they engage in a web-based structured argumentation boad and offline
lessons The paper proceeds with areview of relevant previouswork and a description of
the design of the research program and methodsused for the current pgper. Findly, we
present the quantitative findingson the studentsCettitudes.

Quditative andysis was carried out through the use of pre-pog student essays,
andysis of theforum messages and interviews. However, it will bereported separately and
will not bediscussed in this pgper.

2. Previous Work

Theae has been consderable work in the field of CSCL (Computer Suppoted
Collaborative Learning) tha focuses on student GonveasationOin electronic discussion
boads Such discussions are typically threaded, allowing students to respond using free-
form text to any particular message within a thread of messages. In such discussion
boads student dialog can be extremely rich. However, dueto the lack of structure (other
than threading), the dialog often endsup being difficult to follow and to andyze [9].

Two broad approaches have been used to try to improve on the qudity of studentsO
electronic discourse. The first approach seeks to enhance studentsQarticulations through
the use of sentence openers and prior classification of a student® response. These features,
evidentin CaMILE [6] and CSILE [7] can encourage more critical and reflective thinking
on the pat of students despite the fact tha some students will feel restricted by these
features. A second approach seeks to enculturate sudents into a particular way of thinking
by imposng QondraintsOon what students can choose to do (or say) at any point in time.
Belvedae [8] is an exemplar of such a system, dthough it is a diagrammatic
representation tool rather than atextud one

Cho & Jonassen [9] were able to use Belvedere to explore studentsOargumentation
based on the constraints (i) hypotesis, (ii) daa, (iii) prindples, and (iv) other, and usng
therelations (i) for, (i) agang, and (iii) and. In subsequent work, Jonassen & Remidez
[10] describe initial efforts in building a structured discussion board tha implements
arguments at four levels: (i) problem, (ii) propos, (iii) warrant, and (iv) evidence. This
scheme does not actudly implement the complete Toulmin Argument Pattern which
indudes the elements datum, claim, qudifier, warrant, backing, and rebuttal.

Research on constraint-based approaches directed at suppoting the acquisition of
argumentation skills is still in its infancy. Weinberger, Fischer, & Stegmann [11], for
ingance, get students to use the interface tha uses an incomplete form of Toulmin®
Argument Pattern (like Jonassen & Remidez, [10]). The interface also does not separate
ground from warrant; thereby introdudng andytical difficulties when teaches (or
researches) try to detlermine wha is the student@ intended ground and what is the
intended warrant. In addition, the representation is potentially confusang. While it adheres
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to the forward reasoning scheme leading to a claim tha Toulmin describes, this scheme
does not naurally suppot causal argumentation which starts with claims which are then
debaed (unlike thelegd reasoning process tha endswith a claim: adeclaration of guilt or
otherwise).

Research to dae on argumentation systems appear to suffer from at least two
limitations The first limitation relates to patial or selective implementation of the
Toulmin Argument Pattern, togeher with sometimes confusng use of terms. Following
Ramage et a. [3], a ground, strictly speaking, refers to the evidence broughtto bear to
suppot ajudification for aclaim, notthejudificationitself. The secondlimitationsrelates
to the confusng way in which the elements of argumentation are often represented.

Thee is a third area of concern. Research findings to date have not dways yielded
expected results. Cho & Jonassen [9], for indance, cite a study by Tan [12] showing tha
students usng a condraint-based argumentation tool (QuestMap?) performed
significantly better in stating Qround©in ther argumentation but this had no significant
effect on studentsO problem solving skills. Furthemore, findngs from Jonassen &
Remidez [10] suggest tha students were not always choosng argument elements reliably
and accurately.

3. Research Objectives

Our andysis of the previous body of research led us to the bdief tha promoting the
practice of argumentation requires the development of appropriate pedagogical strategies
and materias tha offer practica guidance to the teaches. Furthemore, due to the
importance of engaging the students in coopeative and collaborative dialogica group
argumentation we decided to develop a Web-based argumentation tool. Therefore our
main research objectives are:

1. Develop undestanding of and prindples for classroom interventions related to

fogering students development of critical thinking and argumentation skills

usng design-based research.

Develop and enhance a Web-based argumentation tool for group argumentation.

Investigate methods of effective student assessment usng discourse-based

quditative methods

4. Develop collaborating teachersOabilities to design their own lesson plans for
continuad use of the Web-based argumentation tod.

wmn

The focus of the study reported here is, however, principdly on thefirst area of interest.
We investigae the changes in studentsOattitudes towards argumentation before and after
they engagein causal argumentation learning activities.

4. Theoretical Framework

In the current study the undelying argumentation framework is tha of Toulmin®
Argument Pattern [13]. According to Toulmin [14], an individud argument congsts of a
statement or claim which can be suppotted by groundsor daa while awarrant can be used
asjudification for theclaim.

Toulmin aso recognizes three other elements that may be present in an argument -
backing, qudifier, and rebuttal. Backing provides credibility for the warrant and comes in
theform of evidence and data. A qudifier indicates the degree of force or certainty tha a
claim possesses and is sometimes implicit in the structure of an argument by the use of the
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words like OnaybeOor OnightO A rebuttal represents certain conditions or exceptions
unde which theclaim will fail [13].

Ramage et ad [3] added another element caled reason to link the groundsto the
clam while a warrant identifies the undelying assumptions behind making the claim
and/or reasonssuppotingit.

We adopted an indructiond approach that scaffoldsthe learning process throughthe
use of modding the argumentation steps and sentence opene's for students to compose
thar arguments. The argument is made tha, over prolongel use, the scaffolds will be
interndized by students as a Qognitive residugd [15] so tha when the scaffolds are
removed, studentsOhebits of thinking with respect to argumentation and its structure will
remain.

Addressing the confusgng use of terms, the intervention was designead to introduce
these terms to students before they were used in the online structured argumentation
boad. This reduaed chances of students selecting an ingppropriate argumentative move
dueto thar misundestanding of the terms used. Differing from Weinbeger et al [11],
where grounds are combined with the warrant as one element, the online tool will
represent Toulmin@® eementsindividudly. This provides students with a clearer definition
of Toulmin®@ Argument Pattern and aids in clearer pog-intervention andysis. For
example, if groundsand warrants were combined as oneentry, it mightbe hard to find out
whether the student undestood the difference between groundsand warrants throughtheir
responges usng such an argumentation tool.

5. Research Design

The current study takes the form of a design expeiment with two cycles. Design
experiments, as aresearch methodobgy, emphasize the detailed implementation and study
of interventions with evolving pedagogical gods in rich, authentic settings It
acknowledges the complexities of classroom teaching and enlightens both practitionas
and researchers by leading to the development of theoretical ideas groundel in contexts of
practice.

At the current stage, the study is in the first intervention which conssts of a
combination of classroom activities and activities usng the structured argumentation
boad. The study follows the studentsOdevelopment and the activities in the learning
environment.

40 fourteen-year old students paticipated in theintervention which was infused into
theregular English language curriculum. Before the intervention started, the students were
tasked to write an essay on a causal argumentation topic. A survey tha measured thar
self-reported attitudes towards argumentation was also administered. The essay and survey
condituted the pre-intervention compaison daa

They went through a series of classroom lessons introdudng them to elements of
Toulmin® argument patern. Dueto the limited curriculum time, the warrant and backing
elements are planned to beintroduced to the students at a later intervention cycle.

The students were given a topic to discuss about and went through tasks to (i)
develop claims of their own, (ii) suppot their clam with reasons (iii) provide evidence
for thdr reasonsand (iv) to develop rebuttals agang another student@ claim. Throughout
the classroom activities, they were exposed to the use of appropriate sentence openers for
each Toulmin element throughthe use of structured worksheets and the teacher modded
the argumentation process. The sentence openers also appear as scaffolds in the online
structured argumentation boad.

After a week and a hdf of classroom activities, the students used the online
structured argumentation boad to discuss about the topic they covered in class to get
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themselves familiarized with the online environment. A new discussion topic was given
and the class was split into teams. A jigsaw activity structure was used. Teams were
seeded with different views on the discussion topic and each team membe was assigned
one of five discussion forums to paticipae in. Teache facilitation was faded back to
alow the students to engage in argumentation without suppot.

After the intervention, the students were tasked to write another essay on a causd
argumentation topic tha was similar to the pre-intervention essay. The pog self-report
attitude survey was also administered to the students. A second survey was aso doneone
day after the pod survey. In this survey, the items were identical to the pre and pog
surveys. However, students were asked to respond twice to each item on the second
survey. Thefirst respon® required students to report their behavior or undestanding as a
result of the intervention (GifterQ. The second required participants to report ther
behavior before the program (beforeQrating).

This second survey was administered dueto the possibility of a @espon shift biasO
phenomenon [16],[17],[18]. In udng self-report measures, researches assume tha a
person@ standard for measurement of the scale being used will not change from pretest to
podtest. If the standad of measurement were to change however, the podtest ratings
would reflect this shift in addition to the actud changes in the person® level of
fundioning. For example, the students might feel at pretest tha they are GaverageOin
terms of ther attitudes and undestanding of argumentation. As the intervention
progresses, thar undestanding of the skillsinvolved in argumentation improve Findly, at
the end of the intervention they realize that thar level of undestanding was really bdow
average at the pretest.

Consquently, comparisonsof pretest with podtest ratingswould be confoundel by
this distortion of the interndized scale and would encounter a lack of findings of
significant differences between pre and podtest measurements.

6. Results

Thedtatistical results of thefirst survey (see Table 1) showed agenea inarease, from pre-
to pog-intervention, in the means across the five items used to measure studentsCettitudes
towards argumentative practice. With the use of univariate ANOV A procedure, it isfound
tha only the second item, Attitude 2, showed significant increase from pre- to pos-
intervention, with its F-ratio valueas 6.127 and p-valueas .016.

In the second set of items used to measure how much students value the skills of
argumentation, none showed a significant increase from pre- to pod-intervention even
though al the means have inaeased except for the item Value 3 where the means
remained congant throughouttheintervention.

Next, three of the items measuring the argumentative dispostion of students to
provide reasons and evidence showed a genera increase from pre- to pog-intervention.
Item Evidence 1 remained constant while item Evidence 4 decreased indgnificantly over
theintervention. Noneof theitems in this category showed significant difference over the
intervention, as can be seen from the F-ratio values and p-values.

Lastly, the only items measuring how much students enjoy learning the skills of
argumentation tha showed significant increments over the intervention are Enjoy 1 and
Enjoy 2, with F-ratio values (and p-values) of 7.769 (p = .007)and 6.686 (p = .012. The
other two items Enjoy 3 and Enjoy 4 aso showed dight increase from pre- to pos-
intervention, while thelast item Enjoy 5 dipped dightly.
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Table 1. Statigtical Results for First Survey
Pre-Intervention Pog-Intervention ANOVA
n M SD n M SD F p
Attitude 1 36 3.81 1.009 38 4,05 .899 1.240 .269
Attitude 2 36 4.33 .828 38 4,74 554 6.127* .016
Attitude3 | 36 4.42 .806 38 4.68 .662 2.445 122
Attitude4 | 36 4.64 .867 38 4.87 .665 1.644 .204
Attitude5 | 36 5.06 532 38 5.18 .730 744 391
Valuel 36 4.36 931 38 4,37 751 .001 970
Value 2 36 4.72 .849 38 4.82 .766 .248 .620
Value 3 36 461 .903 38 4.61 .823 .001 977
Value4 36 3.94 .715 38 4.21 1.018 1.677 .200
Value5 36 4.64 .762 38 476 .852 436 511
Evidencel | 36 4.89 .820 38 4.89 .649 .001 973
Evidence2 | 36 431 .889 38 4.39 .718 227 .636
Evidence3 | 36 461 934 38 471 .802 242 .624
Evidence4 | 36 4.25 .806 38 411 .764 .629 430
Evidence5 | 36 4.22 .760 38 4.39 916 T72 .382
Enjoy 1 36 3.81 .856 38 442 1.030 | 7.769** .007
Enjoy 2 36 3.33 .956 38 3.92 997 6.686* .012
Enjoy 3 36 4.06 .826 38 4,37 1.149 1.791 .185
Enjoy 4 36 4.39 871 38 4.47 .762 .199 .657

Enjoy 5 36 | 4.83 .697 38 4.76 .852 149 .700
Note. *p < .05, **p < .01

ltem

The statistical results of the second survey (see Table 2) showed tha the students
improved in ther attitudes towards argumentation based on the five items used, as shown
in the increase in the means The univariate ANOVA results aso showed tha al five
items had a significant inarease.

For the scale of valuing the skills of argumentation, there was a significant increase
in the rating of al but oneitem, Vaue 2. All the items measuring the argumentative
dispostion of students in finding reasons and evidence to suppot thar arguments also
showed a significant increase. Similarly in the next category of items measuring the extent
to which students enjoy learning the skills of argumentation, the ratings before and after
the project showed significant incements. Lastly, the students aso rated significant
increments in thar attitudes towards the project, based on the three items used in this

categoly.

Table 2: Statistical Results for Second Survey
Before After ANOVA
n M SD n M SD F p
Attitudel | 40 | 3.20 | 1.043 | 40 | 430 | .966 | 23.954** | .000
Attitude2 | 40 | 355 | 1.239 | 40 | 423 | 1.423 5.118* .026
Attitude3 | 40 | 3.95 | 932 | 40 | 495 | .783 | 26.990** | .000
AttitudedR | 40 | 363 | 1.148 | 40 | 465 | 1167 | 15.688** | .000
Attitude5 | 40 | 408 | 1.185 | 40 | 518 | .675 | 26.018** | .000
Valuel 40 | 340 | 1.105 | 40 | 463 | .705 | 33.778** | .000
Value2R 40 | 4.05 | 1.377 | 40 | 445 | 1.339 1.528 220
Value3 40 | 390 | .871 | 40 | 498 | .733 | 33.992** | .000
ValuedR 40 | 340 | 1.355 | 40 | 410 | 1.297 5.184* .026
Valueb 39 | 421 | 978 | 39 | 508 | .839 | 17.842** | .000

ltem
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Evidencel 40 | 375 | 1127 | 40 | 4.95 .959 26.304** .000
Evidence2R | 40 | 335 | 1145 | 40 | 443 | 1.217 | 16.558** .000
Evidence3 40 | 395 | 1037 | 40 | 5.03 .891 24.738** .000
EvidencedR | 40 | 323 | 1165 | 40 | 4.15 | 1424 | 10.106** .002
Evidence5 40 | 350 | 1038 | 40 | 423 | 1.165 8.634** .004
Enjoyl 39 | 372 | 1099 | 39 | 469 | 1.080 | 15597** .000
Enjoy2R 40 | 298 | 1230 | 40 | 410 | 1297 | 17.821** .000
Enjoy3 40 | 338 | 1213 | 40 | 468 | 1023 | 25457** .000
Enjoy4R 40 | 365 | 1312 | 40 | 460 | 1.081 | 10.253** .002
Enjoy5 40 | 378 | 1230 | 40 | 4.98 733 27.468** .000
Projectl 40 | 353 | 1012 | 40 | 4.70 .939 28.958** .000
Project2 40 | 3.18 .958 40 | 428 | 1109 | 22.539** .000

Project3 40 | 340 | 1236 | 40 | 4.95 .959 39.245** .000

Note. The items with an GRChave been negatively phrased compared to the original survey.
*p<.05 **p<.01

7.Discussion

The statistical results from the two surveys indicate a Qesponse-shift biasOin the first
survey. Thefirst survey shows a general increase in the means on mog items even though
mog of these items are not shown as significant in the anaysis of variance. In the second
survey thereis also ageneral inarease in means, however, theandysis of variance shows a
stronge effect than the first survey. Responge-shift bias explainsthis as the students have
a different undestanding of the meaning of the questions in the questionnare before
paticipaingin the study as compared to after they have paticipaed in the study.

In order to investigae further, 2 focus groups were hdd with a sample of 12
students, 6 students in each group. The focus group responses showed tha the students
vaued learning the structure and process of writing a causal argumentation. They
explained tha learning and undestanding this structure and process enabled them to better
undestand the process and views when they encounter argumentation in the media or
other places. They also felt tha learning the structure and the peculiar process of causa
argumentation hdped them to write better in othe school work which involved a
structured organization.

The studentsOundestood the need for evidence but experienced difficulty in usng
and finding evidence to suppot thar own arguments. This was despite students beng
provided with a ready selection of relevant evidence. This indicates tha the students do
undestand theimportance of evidence, butfindit to beamajor obgacle in ther writing of
arguments.

The students expressed postive attitudes, values and enjoyment towards usng an
online structured argumentation boad as compared to an offline face-to-face classroom
argumentation activity like a verbd debate. They explained tha they were able to
concentrate better on developing a good argument in the online asynchronous
environment. Noise in the classroom and the immediate n-the-spotOresponses required
in averbd debae impeded ther ability to concentrate and condruct better arguments. The
researchersQ observations were congruent to the studentsOviews. When the students
worked offline in the class, the noise level in the class was extremely high. However,
when the class was engaged in a discussion usng the online argumentation tool, the class
was very quiet and theindividud students were highly focused on thetask.

The students also liked the ability to follow other studentsOarguments online as
they can see other studentsOwork and learn from it. The students also mentioned tha the
online argumentation environment provided a more comfortable environment as compared
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to Gace-to-faceQ This could be due to the emotiond tenson felt when students are
expressing conflicting viewpoints agang each other Gace-to-faceQ

The studentsO resporses did not indicate any difficulties in usng the online
structured argumentation boad. They foundit easy to learn, taking oneto five minutes to
undestand the interface. The sentence-opene's and pre-set argumentation pog selections
(claim, reasons evidence, rebuttal etc.) were also easily undestood.

8. Conclusion

A four week intervention on causal argumentation with a class of middle-school students
was reported. The studentsO showed changes in attitude toward the process of
argumentation after accouning for respon® shift bias. We attribute this effect to the
students going through the intervention and developing a despe sense of wha
argumentationis about

Interviews with students showed tha they enjoyed the web-based structured
argumentation board as well as theintervention in general. Quditative andysis of student
essaysis gtill ongongand will bereported sepaately.
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