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Collaborative argumentation in academic education
Veerman, A., Andriessen, J., & Kanselaar, G. (2002). /nstructional science, 30, 155-186.
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student-student
interaction

Figure 1. Factors affecting student interaction in a collaborative learning situation.

Table 1. Main factors in the design of the studied learning situations

Tutor  Medivm  Students” role Instruction
Study 1@ Tutoring Yes - -
Smdy 2:  Collaborative  No Competitive Cueston asking
discussion behaviour
Study 3:  Electronic N, Competitive versus Basic instruction
A discussion T Consensual behaviour  on argumentation
oooogooo \

gbobooboooo
oboobooon
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Mr.

Text argumentative fragment

Explanations

10

CLAIM: “help is affered when the stndent makes a mistake” D%

un

T: (reads from the student’s paper)
“Help is offered when the student makes
a mistake's
522 Yes. itconsiders the ideas of Burton,
who .. ..

T: Yes? A help system is .. . or isn't
that true? The help in Word Perfect. that
is pressing a help button, isn't it?

51: Mo, that is uhh ... | a help system
... is something placed in the menu bar.

527 I made some nice translations (from
Burton's arguments ), but maybe they are
M COTTECE,

51: Do you really see the help as part of
the menu har?

T: Yes. yes, that's what [ thought. Well
«.» Ldon't think you have to copy this
literally.

53: But the help system can have
different types of explanations in
different ways, can't it?

T: I mean. in Word Perfect is it obvious
that uhh ... . The other thing is, when
a student makes a mistake, help must be
triggered. Uh. ..

51z (reads Burton aloud) “In the system
help is available on request or during
errors’. So. during ermors he says uhh . ..
T: “Upon request™? That is what [ read
first. ... yes. Yes, so that's possible.
Yes, uhh ... ok. Help is offered when
a student makes a mistake.

0. | don't think that is true.

Megative statement in relation to the
claim

<+— Negative argument
The ideas of Burton can be considered
4% 4 justification for the claim

The tutor tries to find out what the
students mean

Explanation within the argumentative
fragment; can be considerad as a neutral
argument in relation to the claim

ldem

Checking the other student’s utterance

Argument against the claim: Burton
does not have to be copied

Evaluating the help of features of the
system, aimed at correcting the idea that
there may be only one type of help
prowvided by the system

Argumentsing, not aimed at choosing a
specific point of view

Using Burtom as a justification for the
claim

Agrees, thinks what Burton mentions is
possible

Figure2
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Table 2. Category system for analysing argumentative fragments on question asking and
argumentation

Categorisation system for separated
utterances

Examples

(A1) Question types
I. Goal-oriented question

“Why have vou chosen this subject?"

a . .
0 2. Cause-consequence question “Why shouldn't the teacher's reactions lead to
0 learning *"
0 3 Evaluative question “Are veu satisfied with the assignment '™
O 4. Other open questions “Why?", “Can vou give me a definition?"
pen g ) you g
5. Verification question “I5 thar true ™
6. Other closed questions “I5 the student wrong or the nor?”
0 (A2) Question generation mechanisms
O 1. Inferring knowledge “O veh, why do vou think that?"
O 2 Correcting knowledge “What operationalisation do you use ™
g 3. Monitoring common ground “IF T understand vou correctly, vou say that principles
are facts "
4. Other . .. “Any maore suggestions?"
0 (B} Argumentation
O 1. Neutral argument “F don't know if the mitor's feedback is helpful or not”
g 2. Positive argument “Sa, I am swre this is true because ..."
0 3. Negative argument “No, thar is not correct. When thar happens it means
that . _."
gooog gooog
ooooo
argumentative fragment _— 000
Time CIOX = 51 >
Claim |
1 Axg.-
2 T Arg+
3 Questionl =
4 -“_“—__L_‘__‘———— Argn
5 Argn i
& ___,__,__,————_‘__’-F Question2
7 Ar- —
g I —— Quastions
9 Argn
10 T Args
_,_....—'——_'__'_'_“_
b1l Args

Cuestionl: Type = verification; Mechanism = monitoring common ground
Cuestion2: Type = venfication; Mechanism = monitoring common ground
Question3: Type = evalation, Mecharism = conecting knowledge

Multiple perspectives: 2 (positive and negative in relation to a single claim)
Balance: 2.3 (2* negative: 3 * positive)

Elaboration: 8 (sum of arguments)
Questions asked: 3

Figure 2. Example of an analysed argumentative fragment.
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/;7 - wizards
- rules, help, guidelines

MOO - delete ‘flaming’ people
/ - Language games
- text-based
C umn}{mi T - language conventions -
/ - synchronous communication
Advantages
- no face to face Language
- less fear for errors W
- direct response - text-based
Disadvantages - other types of language:
syntax, grammar
- no sounds, smell - Syfl;bﬂls,lfll‘nlics .
. . fear - guidance”? Immersive
Interaction et ;
- online costs theory?”
- tec
problems Collaboration

Figure 3. Example of a concept map. subject to one of the tutoring sessions.

14




Table 3. Frequencies of question types, generation mechanisms and arsument

types in 25 argumentative fragments

Categorisation system for separated utterances Tutor  Students  Total
(A1) Question types

1. Goal-oriented question 5 - 5
2. Cause-consequence question 2 - 2
3. Evaluative question 9 - 9
4. Other open questions 13 - 13
5. Verification question 12 23
6. Other closed questions 11 20

Total number of questions

(AZ2) Question generation mechanisms
1. Inferring knowledge

2. Correcting knowledoe

3. Monitoring common ground

4. Other . ..

Total number of questions

(B) Argumentation

1. Neutral argument

2. Positive aroument

3. Negative argument
Total number of arguments

52

20

384

18

383

Table 4. Significance of correlations between question asking and argumen-

tation in study 1

Question asking/ Sum of Megative Positive
Argumentation arguments  arguments  arguments
Sum of questions * -
(A1) Question types P

|

1. Goal-oriented question -

Cause-consequence questions __*

3. Evaluative guestion -

@penqu&xlicns )
<3S Verification question ¥ >

6. Other closed questions -

{A2) Generation mechanisms
1. Inferring knowledoe -
. Carrecting knowledge
3. Monitoring common ground

4. Other . . . '\ -

000 7200000000
0000520 72)

000000 Inferring Knowledge
O Correcting Knowledge 0 O O

Oo0o0oDoDOoooDooooao
Verification Question O Other closed
questions D0 O ODODOOOOOOO

0 Monitoring common ground

gooobogooo

000000 Negative argumentation
O Positive 0O OO

\

Argument0 000000000000 0OO
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Table 5. Organisation of study 2

Discussion task Set of 24 individual students
Phase 1 No additional instruction
—task A 6 student pairs (group 1)
—task B 6 student pairs (group 2)
Phase 2 Instruction on question asking, switch partners within groups
—task A 6 student pairs (group 2)
—task B 6 student pairs (group 1)

Instruction on question asking

- Ask each other questions
- Don’t ask oo many queslions at once <« ooo
- Ask gquestions, such as:
I5 it true that...”
Why...?
Can you explain...?
Can you give an example...”
Can you give a characteristic...?
What can you infer on...7 < 00
What do you mean...?
[s that true...?

Figure 4. Instruction on question asking.
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Table 6. Frequencies, means per session, standard deviations (s.d.) and p-values considering
question types, question generation mechanisms and arsumentation across not instructed
aroups (13 sessions) and groups with instruction (11 sessions)

Phase | Phase 2
n=13) (n=11)
freq.  mean sd. freq.  mean sd. povalue
(A1) Question types
1. Goal-oriented question® 10 0.8 1.2 12 1.1 L0 (.28
_ 2 Cause-consequence guestions—» Cotrs—=2P> @& 12 1o 0.04
oooooo 3. Evaluative question® 1 0.0 (0.0} 1 0.1 0.3
000000 4, Othlelr open questl.mls @ 1.4 1.3 @4 2.1 1.8 .39 00
5. Verification question G 28 23 = 9 (.61
goooo . Other closed guestions* 4 03y 035 7 0.6 L0

Tiotal @ Lo questions 75 5.8 4.6 81 7.4 35

{A2) Question generation mec]

1. Inferring knowledge* @ > @

2. Correcting knowledge® 14 1.1 1.5

3. Monitoring common ground @ 22 2.0

4. Other .. .* K [{X1] (1L 1 {1 03

Total number of questions 5 58 4.6 81 1.4 5 .41

(B) Arzgumentative fragments

1. Meutral argument* 41 3.2 3.0 58 53 6.5 .46
2. Positive argument 366 282 120 306 278 147 (.43
3. Negative argument 343 264 139 308 280 157 (L69
Total number of arguments T5) 57.7 257 672 611 308 .36

* skewness > | and/or kurtosis > 1; categories are included in a nonparametric test (Mann-
Whitney).

Table 7. Significant relationships between guestions asked. the number and
types of arguments across the 24 collaborative learning sessions

Question asking/ Sum of Negative Positive
Argumentation arguments  arguments  arguments
Sum of questions * * -

(A1) Question [ypes
Goal-oriented question = >

2. Cause-consequence questions  — - -

3. Evaluative question - - -
4. Other open questions = = -

@u&stian * * >4— Argument0 00 Qdd

OO000000oQao o Other closed questions = = = ooooo
ooooon (A2) Generation mechanisms

2. Correcting knowledee = — —

3. Monitoring common ground * * >

4. Other . . . - - -

* significant relation: p < 0.05: — no significant relation p > 0.05.
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Figure 5. Interface of Belvedere.

e  Argumentse on arguments
* Ask ‘open’ and verification question

Guidelines to engage in collaborative argumentation

¢  Becntical in argumentation

¢  Use task-related arguments

o Detect feigned arguments (e.g. based on misinterpretations)
¢  Be co-operative {e.g. do not use pressure, aggression)

¢  Use multiple perspectives in argumentation

Figure 6. Basic guidelines to engage in collaborative argumentation.

Table 8. Oroanisation of study 3

Discussion fask 7 self-organised student pairs

Competitive instruction
— discussion claim 1 Pair 1,23
— discussion claim 2 Pair 4.5.6.7
— discussion claim 3 Pair 1,23

Instruction on consensus
Pair 4.5,6,7

Pair 1.2.3

Pair 4.5.6,7
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Table 9. Frequencies, means (mn), standard deviations (s.d.) and p-values (t-test) consi-
dering question types, generation mechanisms and argumentation within the Belvedere chat
conditions of competition versus consensus

Belvedere chat

/ 3. Monitoring common ground®
-
Consensual (100 * Other...

Competitive O O
0000 {B) Argumentative fragments

discussions
Competition Consensus
m=7T) m=T p-value
(A1) Question types freq. mn s freq. mn s
l. Goal-priented question® 4 0.6 0.8 10 14 14
2. Cause-consequence question™ 2 03 0.5 6 08 19 0000000
3. Evaluative question™ 2 (1.3 1.8 =
4. Other open questions™® 1.4 1.5 1.5 (.71
5. Verification question® 1.9 2.0 2.3 (151
. Other closed questions™ 1 0.1 0.4
Tontal number of guestions 32 4.6 2.8
(A42) Question generation mechanisms
L. Inferring knowledge* 2.0 1.8 1 1.7 L0
. Correcting knowledge® 1.1 2.2 1.9 09 (.07
0.9 1.6 21 30 (.39
4 0.6 1.1 7 Lo 14
Tinal number of guestions 32 4.6 2.8 45 69 49 (130 .
Positive argument [
Negative 0 0 OO
I. Neutral argument® 11 1.6 33 3 9 1.54
2. Positive argument 1y 7 141 4.6 69 (.72
3. Negative argument® 2 146 154 a7 50 (L23
Tovtal number of arguments 230 329 284 180 257 95 (.54

* skewness = | andfor kurtosis = 1; categories are included in a nonparametric test {Mann-

Whitney).

Table 10, Argumentation in the Belvedere diagrams

(B) Argumentation

Belvedere diagrams

Competition {n=7})

Consensus (n=7)

p-value

freq.
1. Meutral argument -
2. Positive arcument 57
3. Negative arsument 50

Total number of arguments 107

mean

8.1
7.1
15.3

..

freq.

49

25>

74

mean

]
36
10.6

5.,

i3
1.8
4.5

Negative oooo

0.48
0.1
0.08

Competitive D0 000 Consensual 0000 OO
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