Opportunitiesfor Reflection:

E-mail and theweb in the primary classroom

Please refer to this thesis as:

De Vries, B. (2004)Opportunities for reflection: E-mail and the web in
the primary classroomJnpublished doctoral dissertation, University of
Twente, The Netherlands.



Doctoral committee
Chair: Prof. dr. S. Dijkstra

Supervisors: Prof. dr. K.Th. Boersma
Prof. dr. J.M. Pieters
Dr. H. van der Meij

Members: Prof. dr. J.J.H. van den Akker
Prof. dr. A.J.M. de Jong
Prof. dr. G. Kanselaar
Prof. dr. P.A. Kirschner
Prof. dr. P.L. Lijnse
Prof. dr. R. Wegerif

)
The research reported in this thesis was partlgédn

by the Dutch Organisation for Scientific Research
(grant number 411-211-10).

-
The research was carried out in the context of
the Interuniversity Centre for Educational Research

Print: PrintPartners Ipskamp, Enschede
Cover design: Saske de Vries

© 2004, Bregje de Vries, Enschede
No part of this work may be reproduced by print, photocopy or any other
means without the permission in writing from the author.



Opportunitiesfor Reflection
E-mail and the web in the primary classroom

PROEFSCHRIFT

ter verkrijging van
de graad van doctor aan de Universiteit Twente,
op gezag van de rector magnificus,
prof. dr. F.A. van Vught,
volgens besluit van het College voor Promoties
in het openbaar te verdedigen
op vrijdag 15 oktober 2004 te 16.45 uur

door

BregjedeVries

geboren op 8 juli 1971
te Valkenswaard



Dit proefschrift is goedgekeurd door de promotoren:
Prof. dr. K.Th. Boersma
Prof. dr. J.M. Pieters

en assistent-promotor:
Dr. H. van der Mejj



Acknowledgements

About four and a half years ago | took a train to Enschede tohere t
and start the research that is presented in this thesias lguite a long trip,
and although | enjoyed the landscape that passed my window, the sound of
the rumbling wheels on the rails also stressed a growing distaateveen
me, my family and friends. | have felt a traveller esice, and this thesis
can therefore best be viewed as a landmark of my move to Tveentenf
my personal journey across the field of educational science.

I hope that this thesis serves two goals for two differerdskof readers.
On the one hand, | wish it to be a sound and nicely written "obg&ctiv
scientific observation that is valuable to the field. On theroltaad, for
those who know me well enough, | wish it to be a traveller'y dinat sheds
some light on where | have been. They will probably recognize tidn't
move that far.

During this journey, | met many fellow travellers, some of mhovould
like to thank explicitly for the contributions they, directly ndirectly, made
to this thesis. First of all, | would like to thank Hans, Jutes] Kerst for
providing me with the opportunity to travel first class. | highly appreciege t
ways in which each of them made my life as a PhD student ebageand
comfortable.

I would also like to thank my colleagues in the kidNET proyeod have
inspired me from day one. The multiple perspectives that weseptrin the
team were rich soil for growing my own ideas. | especialbubd like to
thank Jan and Fred who showed me what biology lessons in primarysschool
are about. Moreover, | am grateful to the teachers and ehildho shared
their experiences with me when | entered their schools.

| would also like to thank my fellow PhD students. | enjoyed tlekw
related as well as more personal conversations that we hadhearfitted
tremendously from travelling with you. Thank you all for holding my
luggage, and helping me read my map from time to time!

I would also like to thank my father and mother, and Saske, Wgied
Stijn. Different trains took us to different parts of di#fat countries, and we
have had to develop new ways of keeping track of each other. Sgrtieas
home is where the heart is. | hope this is not true sincanotde in four
places at the same time.

Finally, 1 would like to thank Jochem. I'm so grateful that yarevon
the same train... No need to say that the contributions you madeyarelbe
the scope of this research.

Bregje de Vries
August 2004






Table of contents

Chapter 1 Creating opportunitiesfor reflection 11

Introduction, 11

Learning-by-Designing, 12

Learning-by-Designing in the domain of biology, 14
Selecting design problems, 14
Supporting the design process, 16

The design tasks used in this thesis, 17

Embedding deliberate moments for reflection, 21
Reflection in and on action, 22
Designing reflective activities, 22
Reflecting collaboratively, 23
Providing technological means, 24

Methodology: conducting Design-Based Research, 25
General procedure of the design experiments, 27
Overview of the four design experiments, 27

Chapter 2 Design experiment 1.
Reflection-on-action by e-mailing narratives 31
Introduction, 31
Three perspectives on narration, 32
Is e-mail suitable for the exchange of narrations?, 34
The first design experiment, 36
Embedding e-mail in the design task, 36
Participants, 38
Procedure, 38
Results, 39
The act of narrating (pilot), 39
The act of narrating (first design experiment), 44
Rhetorical statement, 47
Story, 52
Conclusion, 54

Chapter 3 Design experiment 2:
Reflection-on-action within and between groups 57
Introduction, 57
The second design experiment, 58
Embedding e-mail in the design task, 58
Participants, 60
Procedure, 61
Results, 62



The act of narrating (composing an e-mail), 62

Rhetorical statement (freewritings), 66

Rhetorical statement (e-mails), 68

Story (freewritings), 71

Story (e-mails), 74

The act of narrating (receiving an e-mail), 76
Conclusion, 79

Chapter 4 Design experiment 3:
Reflection-in-action by questioning with the web
Introduction, 83
Three stages of questioning, 83
Is the web suitable for questioning?, 87
The third design experiment, 90
Embedding the web in the design task, 90
Participants, 92
Procedure, 93
Results, 94
Perplexity, 94
Asking, 98
Answering, 99
Conclusion, 103

Chapter 5 Design experiment 4.
Reflection-in-action by delayed per plexity
Introduction, 107
The fourth design experiment, 108
Embedding the web in the design task, 108
Participants, 112
Procedure, 112
Results, 113
Perplexity, 113
Asking, 117
Provisional answering, 118
Final answering, 119
Conclusion, 125

Chapter 6 Conclusion and discussion
Introduction, 127
Recapturing the learning environment, 128
Did the children own the tasks?, 129
Did the children like the tasks?, 130
Did the children take control?, 131

83

107

127



Did e-mail and the web create opportunities for reflection?, 132
The opportunities of e-mail, 132
The opportunities of the web, 133
Comparing e-mail and the web, 135

The personal nature of reflection, 136

Structured freedom, 139

Teaching an Adopt-Adapt strategy, 141

Concluding remark, 143

References 145
Summary (English) 159

Summary (Dutch) 167






Chapter 1

Creating opportunities for reflection

I ntroduction

Constructivist learning environments emphasize the activeleataers
play in their own development by acknowledging the prior knowledge the
bring with them when they enter a learning situation. Prior knowledge can be
defined as “all knowledge learners have when entering anitegar
environment, and which is potentially relevant for constructing new
knowledge” (Biemans, 1997, p.1). What constructivism seeks to dibois ta
new classroom experiences to prior ones so that motivation toeenmgtoe
learning activity increases, and new information is embeddeekisting
knowledge structures. Some important theories have been develaied t
explain how prior knowledge can be a fruiful source for new knowledg
construction, for instance conflict theory (Nussbaum & Novick, 1982), an
conceptual change theory (Strike & Posner, 1985). And instructioodéls
have been developed that are aimed at activating prior kdo&l¢e.qg.,
Biemans, 1997).

In many classrooms, however, activation of prior knowledge stops aft
introducing a new topic or learning activity. Lessons still fredjyestart by
inviting learners to activate and share their prior knowlextgbe beginning
of a lesson, after which “the lesson begins” and the teacis #tlling. In
other words, learners are invited to bring in their prior knowleatgk then
asked to forget about it and follow instructions. At the end ofl@aming
process, they are tested on how well they have done this. hnlesarming
environments, old knowledge and new information do not easily meet.
Rather than give rise to conflicts, it is expected tlest Bxperiences replace
prior ones or become automatically related to it.

In this thesis, the aim was to enhance the opportunities thatiaemntly
given to primary school children to activate and use téar knowledge,
and to keep this prior knowledge active during the whole learnioceps.

For that purpose, moments were built into the lessons that prdropildren

to reflect on their prior knowledge and on new classroom exupeas to
complete the learning task and reach a personal understanding in vitich pr
knowledge and new experiences become related. Reflection isaljener
recognized as an important activity in learning. It strengttiemawareness

of and regulative power over learning processes and can tunerganto
independent and self-regulated thinkers (e.g., Baird, 1986; Lin, 2001,
Simons, 2000). Reflection is also considered to be an essentiaintear
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activity that can turn mere experience into real learfiéng., Dewey, 1910;
Kolb, 1984; Linder & Marshall, 2003; Schon, 1983; White & Gunstone,
1989). The general problem that is addressed in this thesis is:

How can reflection be embedded in the learning process to improve the
development of personal understanding of a domain and learning task?

This introductory chapter gives a theoretical and methodological
introduction to the studies that were conducted. In the next sectiens,
learning environment used in the studies is described. We departah
approach called Learning-by-Designing. This approach is described and
illustrated, and the design tasks used in this research aenmesAfter
that, reflection is defined and we describe how moments of tiefieare
integrated in the design tasks through two reflective a@asritharration and
guestioning. E-mail and the web are proposed as the means to shppert
activities. Finally, the methodology of the research, Desigeel Research,
is described. Its specific concerns are described anthtiees we made are
explained. The chapter ends with a short overview of the otfamters in
this thesis.

L ear ning-by-Designing

The approach Learning-by-Designing (LBD) is one of the forms a@hat
constructivist view on learning can take. Historically, LBE fvithin a long
tradition of learning by doing (Dewey, 1910, 1916), and experiential
learning approaches (e.g., Kolb, 1984). Essential to these approsi¢hes i
notion that theoretical knowledge can best be taught by engagmeie in
practical learning activities. By alternating momentscfon and reflection,
problems can be solved and theoretical knowledge about problenise can
developed. In this continuous cycle of acting and reflecting, a priroberys
assigned to prior knowledge and personal preferences. They ardecedsi
to be the motor for thorough inquiry and problem solving that deterihine
and how newly arisen problems and available solutions are perceived
(Dewey, 1910). Learning occurs when learners are engaged in problem
solving activities that are relevant to them. Drawing on tbekwef Dewey,
and Kolb, LBD values engaging learners in activities #ra personally
meaningful over guiding them through a preset and fixed line of reasoning.

LBD is also related to current approaches on problem solingiry
learning and discovery learning. It relates to problem solvinthat the
learning process starts with experiencing a problem. The gtla¢ ¢éarning
activity is to solve that problem. LBD relates to inguiearning in that it
takes learners through activities such as observing, anglyzirawing
inferences, questioning, and reflecting. And LBD relates toodey
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learning because, next to reasoning, creativity and a sersbvefiture are
important. Personal appropriation of the problem and its solutiarentisal

to the whole endeavour. This means that, to a certain extent,rieanee
given the freedom to explore problems in personally relevant directions.

But there is an important difference between LBD on the ond had
experiential learning approaches, problem solving, inquiry andsg on
the other. The difference lies in the emphasis that is putd@main-
specificity. Mostly, processes of experiential learning, probkatving,
inquiry learning, and discovery learning are represented by ajemedels
(e.g., Dewey, 1910; Friedler, Nachmias & Linn, 1990; Kolb, 1984; Kuhn,
Black, Keselman & Kaplan, 2000; Njoo & De Jong, 1993). An example of a
general model is the one that Rodgers (2002) derived from the a@¥ork
Dewey. Rodgers discerns six phases: (1) experience, (2) spmmane
interpretation, (3) naming problems or questions, (4) generatingbfssi
explanations, (5) ramifying explanations into hypotheses, and (6)
experimenting and testing selected hypothesis. In LBD, however,ajener
strategies are translated into domain-specific and task-spemifitstics.

Why is domain-specificity important? One reason is that donmanifc
heuristics can help instructional designers and teachers igrdtitey the
demands of the curriculum into a constructivistic approach byifgipec
how general processes of inquiry and problem solving functiopenific
domains. Another reason is that domain-specific heuristics arealpyob
more appropriate than general models to help learners to elabordteir
prior knowledge (cf. Janssen, 1999). A domain-specific heuristic dariche
activate task relevant prior knowledge. As a result, &ariave a better
chance of becoming involved in the problem solving process and of being
able to elaborate on what they already know. Other researchersalsav
suggested that self-directed approaches to learning shoultelgeated with
domain-specific learning processes (e.g., Simons, Van der Lind2ufi&,
2000; Van Hout-Wolters, Simons, Volet, 2000).

LBD and a related approach called Problem-Posed Learhing been
studied at the University of Utrecht, the Netherlands, foresgears now.
Several domain-specific design heuristics in the domain of biokaye
been developed and tested in primary and secondary schools (Bogrwinke
2003; Janssen, 1999; Knippels, 2002; Verhoeff, 2003). The domain of

1 LBD as developed in the University of Utrecht isrided from Problem-Posed Learning
(PPL) as developed by Klaassen (1995) and carrieaypamong others, Knippels (2002) and
Verhoeff (2003). The general aim of both PPL andLiB to engage learners in meaningful
scientific inquiry by posing a chain of partial ptems that relate to their personal
experiences. The main difference between PPL and isBthat in LBD a specific kind of
problem, i.e. a design problem, is solved and tloegss of problem solving is structured by
the use of a domain-specific heuristic. In thisstaewe draw on experiences in both PPL and
LBD, but the structure of LBD is adopted in thetinstional design.
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biology was also chosen in the research presented in this thesiise it
allows us to draw on their experiences. An even more importagbmeto
choose the domain of biology is the fact that the Dutch governhant
declared a new biology curriculum (Dutch Department of Education, 1998;
see also PgNOB, 1998). This new curriculum emphasizes cogaitigle
affective learning goals. It aims at the appropriationasfcepts and facts, as
well as the development of personal appreciations towards enatur
Furthermore, problem solving, inquiry and discovery are put atehtre of
the new curriculum. Emphasizing both cognitive and affectiveldgwment,
and promoting self-directed inquiry were also important goalshia t
research.

L ear ning-by-Designing in the domain of biology

What does LBD in the biology classroom look like? GeneralBDLn
the domain of biology can be described as ‘learning through thefact o
designing a biological system according to a domain-speciisigd
principle through guided reinvention’. Biology scientists viewldujical
systems (e.g., animals, plants, ecosystems) as good desigessiente that
they are optimally designed to survive and reproduce themsielvibeir
environment. The idea behind LBD in the domain of biology is lbiyate-
inventing these good designs, children can discover how nature works. |
particular, they can discover the domain-specific design iptexcthat lie
behind these good designs. The following paragraphs describe two key
issues in LBD: selecting design problems, and supporting the design process.

Selecting design problems

One of the most important design principles in biology is the form
function perspective (Boerwinkel, 2003; Janssen, 1999). From this
perspective, a biological design is studied by asking ‘How doea X
fulfill function Y?' By posing this question, children can learn te ose of
the leading principles for looking at biological systems. Aaneple of a
design problem studied from the form-function perspective isngive
Figure 1-1. The example illustrates several charactwistf a design
problem. First, it shows that the kind of problems that are salkedealistic
problems that can be encountered in real life. Other example®ldems
could be ‘How does the blood circuit work?’ and ‘How does a tree grow
Second, the example illustrates that the underlying structutieeoflesign
problem is a chain of partial problems whereby the solution topantal
problem gives rise to the next. The design process starts thith
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presentation of a main problem that is too big to be solved &t.on
Therefore, iterative steps of partial problem solving are taken.

How doesa spider catch itsfood?

The spider could hunt actively for its prey, buatthakes a lot of energ
Another possibility is to wait until an insect pasdy. The disadvantage of t
is thatthe range for catching food is very limited. Thigncbe solved b
building a web.

But the making of a web presents other problems. first problem is how t
span the space where the web is going to be built,between two trees. Wh
the spider hasonstructed a first 'bridge cable’, it can walkoasrit and builc
its web. But how to construct this first bridge k&b The spider could go dov
one side and climb up on the other. But there istter possibility. Can’
spiders fly some sort of kite and attach the titeatto be carried across?

How does the spider keep the insect in the weltffelfveb is too tight, it coul
tear. If it is too loose, it works as a kind ofrtyaoline on which the insect ci
rebound. So it is important to make the web withdbrrect tension.

This does not mean that the insect is definitivwayught, because the spider
to prevent the prey from escaping. This could beedby making the we
sticky, so that the insect gets stuck. But espigdiatger insects mage to ge
free rather easily. How to prevent this? The spamtend kill its prey as quickl
as possible, but biting to death is difficult, besa the insect is often bigc
than the spider itself. Spiders can give a lethgdtion and this is what the
often do, in fact. Moreover they ‘bandage’ theieyrso that there is no way
escape.

Figure 1-1 Example of a design problem
(Translated and shortened from the lesson serigit Together’)

Many partial problems can be derived from a main problem. Hénee,
prior knowledge that learners bring with them to a learningsim plays a
decisive role as it influences if and how a problem is coedeand which
solutions will be thought of. Different kinds of prior knowledge useful in
the design process ranging from concepts/facts remembered &digr e
lessons to related stories, and appreciations of the topic. Fandastwhen
designing a fish's biotope prior knowledge about sport fishing mmagme
relevant. When designing a fox’s biotope, having chickens at hoigte m
help. In the example of the spider, children may benefit from fliites
when thinking about making webs.
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Supporting the design process

The active use of prior knowledge in the design process is sadpar
three ways. First, a design heuristic is provided. This heuistderived
from the form-function perspective. It contains statements ortiqneghat
decompose the main problem into partial problems that can be d#alt w
separately. By applying the heuristic, learners can activateegplore their
prior knowledge in directions that are fruitful for solvitige problem. What
the heuristic looks like in detail depends on the context ichwibiis used. It
may contain concrete questions or abstract statements, magraechically
structured, and provide examples. For instance, Boerwinkel's Y2003
heuristic was used in primary school for designing such thinganas
eyebrow. It contained questions and subquestions. In addition, there were
examples, and it was used in combination with hands-on activitiesedanss
(1999) heuristic was used in secondary school to design the hummameén
system. It contained abstract statements but no examples, andotas
accompanied by hands-on activities.

Second, the teacher facilitates and guides the active useiasf pr
knowledge and further student exploration. He facilitates theasion of
prior knowledge by establishing a safe and inviting climate tfagir
articulation and sharing. In many school settings, the tedalex and the
children listen. Therefore, it is probable that many childrennateused to
bringing in their prior knowledge. A climate has to be estabtish which
this is welcomed and rewarded. Besides facilitating the aiv of prior
knowledge, the teacher guides the process of further exploration. He
explains and demonstrates use of the heuristic. After modeltngse, he
supervises the children’s independent use and helps them moveifiom
partial problem to the next. Teacher guidance is necessasigddarners
stay focused on the partial design problems and the heuristicthink
through solutions (Boerwinkel, 2003; Janssen, 1999; Knippels, 2002;
Verhoeff, 2003). For this purpose, the teacher has a problem strattise
disposal. It gives an overview of the partial problems, thdirtisns, how
they relate to each other and to the design problem as a.wWhiile the
problem structure he can see where children are in the praménmg
process, and where they are heading. He can also see whichpratiiams
are overlooked and need additional support from the teacher or fellow
learners.

Third, LBD is implemented in a collaborative learning envireninso
that explication of prior knowledge becomes necessary and opp@suioiti
comparison and elaboration are raised. In principle, LBD can betakee
individually as well as in groups. But often learners findifticult to keep
the process going, especially when it comes to criticalljuatiag solutions
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(Boerwinkel, 2003; Janssen, 1999). Group work in general is expected to
stimulate articulation and elaboration of prior knowledge Kgeff, 2003)

and reflection (Knippels, 2002). Furthermore, research has also poirted
that combining individual and group work enriches the exchange and
evaluation of ideas (Renshaw, 2004; Renshaw & Van der Linden, 2002;
Dysthe, 1996; Mason, 1998; Van Boxtel, Van der Linden & Kanselaar,
1997). Hence, to maximize the opportunities for sharing and comparing
experiences, individual and group work could be combined.

The design tasks used in thisthesis

Three LBD lesson series were developed comprising six lessamso
hours each The lesson series had a similar set up. The first one or two
lessons introduced the topic and the LBD approach. In the next leis®ens
children solved a design problem. In the sixth lesson, the desigmes we
presented and discussed. The three lesson series are shown in Table 1-1.

Table 1-1 Overview of the three lesson series

Lesson series  Global design problem Central issues

Surviving ‘How does an individual Forms and functions of
plant/animal survive?’ individual plants and
animals.
Main themesfood,
reproduction
Working ‘How does a colony of ~ Forms and functions of
Together insects survive by colonies of insects.

collaborating with each
other and with their
environment?’

Main themesfood,
reproduction, task
division, mutual

interdependence
Living ‘How does an ecosystem Forms and functions of
Together keep its balance?’ ecosystems.

Main themesfood,
reproduction, human
influence, mutual
dependence of biotic
and abiotic factors

2 All lesson series were developed by a team congisif instructional designers, LBD
specialists, teacher trainers and domain experthe studies reported in this thesis the lesson
series 'Working Together' and 'Living Together' evased (see Zwiers, Janssen & De Vries,
2000).
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The lesson series covered an important part of the biologigwum for
upper grades in primary schools. They addressed three biolayiEas:
plants, animals, and abiotic factors (cf. De Vaan & Marell, 199@me
themes were food chains and reproduction. The three lesson seliessad
these themes at different levels of biological orgaropatin the lesson
series ‘Surviving’, individual plants and animals welwdged and designed.
In the lesson series ‘Working Together’, communities of itssecere
studied and designed. In the lesson series ‘Living Together'c@sysem
with biotic and abiotic factors was designed.

In the lesson series, the three supportive measures outlined (okefsign
heuristic, teacher guidance, and combining individual/group woekg \wut
at the centre of the lesson plans. The design heuristic tlsausesl in the
three lesson series consisted of five questions derived fronfothe
function perspective. The questions were formulated in théorth to
personalize the object and invite children to look at a bickdgystem from
their own points of view:

* Whoaml?

* What must | be able to do?

* What do | need for that myself?

* What do | need for that in my environment?
e Who do | need for that in my environment?

The design question ‘Who am [I' invites children to choose the
(sub)system to be designed (e.g., a fish). The design question riilsat
be able to do’ invites them to think of the functions of thsten (e.g.,
eating, breathing, reproducing). The design question ‘What do | needtfor tha
myself’ asks them to name the forms that the system his @isposal to
fulfill the functions (e.g., mouth, gills). The design questions “Wihatl
need for that in my environment’ and ‘Who do | need for that in my
environment’ ask them to name the forms in the environment thaieaded
to fulfill the function (e.g., water, other fish). The question of Whneeded
appeared only in the lesson series Working Together which was about
collaboration within communities.

To support usage of the heuristic, it was presented as atpapdn the
initial stages of the research, a worksheet presented thgogses a list.
Later on, children used a design wheel (see Figure 1-2). fibelwould be
rotated. This appeared to have two advantages. First, the ohildoame
more flexible in choosing which question to pose next. After ariag the
guestions ‘Who am I and ‘What must | be able to do’, they could ehfmrs
each one of the other questions. Second, using the heuristic beozaitera
of thinking as well as doing.
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Upper layer: displaying

1% question and a window
for making visible one of
the other questions

Bottom layer: displaying
2" to 5" questions (one
question per quarter)

Figure 1-2 Schematic representation of the desibgael

The lesson plans contained problem structures and concept maps of the
design problems to support the teacher’s preparations andiidenge of
children’s group work. Table 1-2 shows part of a problem structure.

Table 1-2 Part of the problem structure of the Hlag Together’ lesson series

Lesson Partial design problems Solutions

2 Learn to work with the design Make and use heuristic/paper
heuristic wheel
‘What does my insect look like andExploring general properties
why does it look that way?’ of insects

3 Design an individual bee / ant Functions and forms of a

‘What must a bee / ant be able to (%e_)e/ant, €.g., eating, flying,

What does it eat? How does it ousing, defence

reproduce?’ Forms that are needed to
reproduce
4 Design a community Task divisions: queen

‘Which tasks have to be taken care(r roduce), certain males

(impregnation), soldiers
Eé’p‘::)h dourzes’g that the queen can (protect), scouts, collectors,

workers (feed, take care), all
(communicate)

Whereas other LBD studies have emphasized cognitive development
the domain of biology (Boerwinkel, 2003; Janssen, 1999), this research
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wanted to engage children in personally meaningful ads:itiThe
development of appreciation for nature was as much a goal as the
development of concepts and facts. Hence, problem structures angtconce
maps were provided to help the teacher. They were not neehbnsta list of
detailed and preset learning goals but rather a key setmiests around
which the design activities of the children could evolve.

| ol il gl
| i f
Y

Augtsgen dy

!
|
j 49 e,
|

dabdili

Figure 1-3 Examples of design products:
Details from ecosystems and colonies of insects

In the lessons, the children engaged in hands-on and design activitie
Hands-on activities comprised acts such as collecting and observinglsni
growing plants, role playing, brainstorming and presenting. Thebtiast
took place at the beginning and end of the lessons. Oftenctmlined
moments of individual preparation with group work and whole class
discussions. They sought to activate prior knowledge, raigesiyrand
enthusiasm, add new experiences, and promote reflective discussstgn De
activities were group activities aimed at solving design probl&ims design
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products that the children created were concept maps of bidlegitams
consisting of annotated form-function relationships completed withiiga

and detailed written information. Examples are found in Figure 1-8. Th
children developed their own ways of expression, for instance by using
coloured paper, windows to hide detailed information, and by adding fantasy
stories.

Embedding deliber ate momentsfor reflection

The design heuristic was intended to stimulate children toaaetiand
guestion their prior knowledge in fruitful directions for problewlving.
However, research on LBD in primary and secondary classroonshbas
that usage of such design heuristics is not without difficuli®r example,
Boerwinkel (2003) found that children successfully used the heutisti
activate and articulate their prior knowledge, but were $esxessful in
elaborating on it. In addition, he found that most children did not learn to see
the form-function perspective as a way to approach new desigreprabl
Similar difficulties were mentioned in related research ocoblem-Posed
Learning. Klaassen (1995) and Knippels (2002) therefore sugbast t
specific moments for reflection should be build into the design psoce
Knippels argues that reflection can help learners to recafitar@roblem
solving process and formulate a final answer to a partial gmobIThis
answer can then be connected to earlier partial problems dtedlezaners
aware of the next partial problem that needs a solution.

In the present study, moments of reflection are built into teayddasks
to overcome these difficulties. It is expected that reflection helpiluzen
go beyond what they already know and complements the usage ektge d
heuristic. Whereas the design heuristic aims at the #Hotivand articulation
of prior knowledge, reflection can help children to elaborate on it and
recapture it at the end in light of new classroom experietmwesach
personal understanding. In the context of this research reflestioow
defined as:

‘thinking about the process and product of designing by elaborating on and
recapturing of prior knowledge and new classroom experiences’

To embed reflection in the design task, several decisions abosktine
of the lessons have to be made. First, it has to be decided mvbinBnts in
the design task will be dedicated to reflection. Second, itdhas decided
what kind of reflective activities will be built into thedsons. Third, it has to
be decided by which means the children are going to reflect.néke
sections address these issues.
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Reflection in and on action

First of all, in the lessons time should be reserved for teftecChildren
should be given the opportunity to reflect by having the time toado s
Moments of reflection often remain implicit. In these case$ipracand
reflection are not seperated as two distinct ways of grasgpeyience. This
resembles Dewey’s (1910) theory of reflective thinking inclhaction and
reflection were intertwined and taking place at the same &mif they are
one and the same thing. In his theory on experiential learning, K88x1)
pictures action and reflection as two alternating activitiestioA and
reflection are viewed as two separate, complementary processes.

The distinction between action and reflection was further vabdie by
Schon (1983). In his studies on professional thinking and development,
Schodn distinguishes between reflection in and on action. Reflectiactiom
is described as reflective thinking while still in the nmidtask completion
whereas reflection-on-action occurs after a task is cetenpl Reflection-in-
action is triggered by unforeseen changes, surprisement, curosityhe
like. For instance, when an architect has designed a house eamd n
calculations show that the roof is too low, reconsidering eadlkeisions
may be needed to solve this unforeseen outcome. Reflectiaotiom is
triggered by the need to recapitulate the process and prodaant action.
For instance, when a football match has ended, an evaluatiomay itake
place in the changing room.

Although both reflection in and on action serve the goal of task
completion and personal understanding, their timing and hence theg foc
differs. Reflection-in-action serves to solve the problemresdee reflection-
on-action serves to understand the problem and its solution dftes ieen
solved or abandoned. In the context of this study, moments oftreflén-
action aimed at thelaboration on prior knowledge and new classroom
experiences. Moments of reflection-on-action aimedeatpturing prior
knowledge and new classroom experiences.

Designing reflective activities

The most effective means that humans have at their disposgblicate,
store, and develop personal meaning is language (Dewey, 1910; Vygotsky,
1934). Two language-based activities that are often mentioned in the
literature as being central to human cognition in general anectiefh in
particular, are narration and questioning. Bruner (1996) depactation as
the most basic act through which we make sense of the worlda®mi
Wertsch (1998) describes the narrative as a tool for mqmiiag the past.
Both Bruner and Wertsch characterize narration as a meapsctmstruct
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past experiences. This means that the experience itself stamdccbme to
an end. To achieve the goal we set for reflection-on-actiorrecapturing
prior knowledge and new classroom experiences, narration sesutslae
activity. Therefore,narration was embedded in the lessons to support
reflection-on-action.

In contrast, questioning is often described as part of an ongoingyinqui
It is a short notice activity that can give direction tol#aning process. For
instance, Chin, Brown and Bruce (2002) argue that questioning aims at
grasping experience and directing future learning. Simildlgg (1991)
states that questioning gives direction to problem solving anésria&rners
aware of the strategies they are using. Rosenshine, MaisteCChapman
(1996) argue that questioning supports processing of new informartid
monitoring of the learning process. In short, questioning is claitoed
promote cognitive and metacognitive awareness while workingtaskaTo
achieve the goal we set for reflection-in-action, i.e. elalmraon prior
knowledge and new classroom experiences, questioning seems kdesuita
activity. Therefore,questioningwas embedded to support reflection-in-
action.

Reflecting collaboratively

In the lessons that we implemented in the classrooms, childréweavior
small groups of two to four children on the design tasks. The iberfied
social setting for reflection has been pointed out by margarekers. It is
said that group work encourages reflection because of the predenttese
listeners that can point out irregularities and bring ifediint viewpoints
that can raise the awareness of conflicting ideas (e.g., Boud, Kafadjer,
1985; Cohen & Scardamalia, 1998; King, 1998; Knights, 1985; Knippels,
2002; Kravtsova, 1999; Lin, 2001). Because working in groups was expected
to be beneficial and supportive of reflection, we wanted narrasind
guestioning to be collaborative activities.

It has also been pointed out that written communication is moitéufr
for reflection than oral discourse. It is argued that writingpgleople to
gain distance from the experience, slows down the communication so that
learners have time to reflect, and produces written reconddufther
deliberation (e.g., Cohen & Scardamalia, 1998; Mason & Boscolo, 2000;
Walker, 1985).

Some researchers have argued that a combination of oral @tehwr
communication is the most beneficial. For instance, Dysthe (199&)
individual written preparations as the input for whole class d8ons and
found that the writings enriched the oral communication: “Compareal t
traditional oral discussion, using written student textsissodrse initiators
gave more students a chance to participate and introduceder gligarsity
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of views and perspectives” (p.419). Similarly, Rivard and Stfa@00)
embedded group discussions into individual writing and found talking and
writing to be complementary: “Oral discourse is divergerghlyi flexible,

and requires little effort of participants while they cdlieely explore ideas,

but written discourse is convergent, more focused, and placesergrea
cognitive demands on the writer” (p.583). Thus, when designing rarrati
and questioning as group activities, a balance between groumdaliciten
reflection is recommended.

Providing technological means

Reflection, especially by young learners, tends not to come ahsily. e
Besides support from teachers and fellow learners in a call@miearning
environment, technological tools can provide the necessary support. In
recent years, many studies on how to use the computer fortimaflbave
been published (e.g., Cohen & Scardamalia, 1998; Collins & Brown, 1988;
Kyza & Edelson, 2003; Lin, Hmelo, Kinzer & Secules, 1999; Scardar&al
Bereiter, 1993; Seale & Cann, 2000; Schwartz, Lin, Brophy, & Bransford,
1999). In the research presented in this thesis, two computer teods w
added to the learning environment to support reflective narraiwh
guestioning. E-mail was embedded for the purpose of reflectiontmmac
through narration. The web was embedded to support reflectioniim-act
through questioning.

There are several reasons to choose e-mail and the web thesstare
very commonly used applications and have become readily laleaila
almost every Dutch primary school in the last couple of yearaddition,
many primary school teachers in the Netherlands have learnetbhse e-
mail and the web in schooling programs initiated by the Dutch govetnme
Thus, e-mail and the web are present in most primary schodlsthe
majority of teachers knows how to use them. Second, e-mailhendeb
represent two distinct branches of ICT: communication and irsftiom
Embedding e-mail and the web provides teachers and childrénthngt
opportunity to gain experience in those two branches. E-mail provides th
opportunity for learning how to use the computer for communicafibe.
web provides the opportunity to gain experience in information psiaes
Third, e-mail and the web both have specific characteristics that aretexkpe
to promote reflection. E-mail has found to be appropriate fdeat&n
because it delays communication at a self-chosen pace, resebdile
talking and writing, automatically records messages, and btiomggsther
peer learners (e.g., Baron, 1998; Huang, Watson & Wei, 1998; Loveless,
2003; Russell & Cohen, 1997; Yu & Yu, 2002). The web is a rich and
flexible information source. The multiple sources that aadlable and the
flexible way in which content is organized can support the casga of
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ideas and prompt active knowledge construction (e.g., Salomon, 1998; Todd,
2000Db).

Many questions related to effective e-mail use and web udassrooms
still need to be answered. The research presented in this #eeks to
contribute to this field of research by exploring the possibilitieg-mail
and the web to induce reflection in groups. The general problem addressed in
this thesis can be specified into the following research questions:

(1) How does narration via e-mail support reflection-on-action?
(2) How does questioning with the web support reflection-in-action?

Research in the classroom is needed to answer these ques#sitg-D
Based Research is chosen as the research paradigm. Theentgh
describes the characteristics of this approach and giveseaxiew of the
research presented in this thesis.

Methodology: conducting Design-Based Research

The past few decades have seen changing views on learning and
instruction which have influenced the ways in which learning astaiction
are studied. There has been a growing awareness of the contextua of
learning and instruction (e.g., Bruner, 1996; Rogoff & Lave, 1984; Wenger,
1998). Traditional teacher-centered views on learning are anmlemore
replaced by constructivist ones in which the active knowledge catistr
by the learner is central (e.g., Hedegaard & Lompscher, 198@&nSj Van
der Linden & Duffy, 2000). Furthermore, it is increasingly recognibed
conducting educational research means becoming part of a social and
political practice (e.g., Applebee, 1996; Bereiter, 2002; Eisenhdiéne,
2003; Kernan, 1997; Schwandt, 2000). A result of these changed views is
that some researchers have argued that learning and fiostrabould be
studied within the complex and natural environments in which toeyr
instead of in laboratory settings (e.g., Brown, 1992; Kelly, 20a3)s
further argued that new methods are needed to conduct such re$€haech:
commitment to examining learning in naturalistic contexts, nafmyhich
are designed and systematically changed by the researchessitzdes the
development of a methodological toolkit for deriving evidence-balséths
from these contexts” (Barab & Squire, 2004, p.2; see also Maxwell, 2004).
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One methodology that takes the situated and transformative rafture
educational research into account is Design-Based ReseaRR)*(0n
DBR, studies are conducted in natural settings by implementirrgdtishal
designs and observing emerging practices. The setup of DBR is
characterized by design experiments that follow one another iamdita
“systematically adjusting aspects of the designed contexthab dach
adjustment served as a type of experimentation that allowe@gsbarchers
to test and generate theory in naturalistic contexts” (Bar&n@ire, 2004,
p.3). The goals of DBR are twofold. On the one hand, DBR seeks to develop
and improve instructional designs (e.g., Barab & Squire, 2004; Fishman,
Marx, Blumenfeld, Krajcik & Soloway, 2004; Kelly, 2004). On the other
hand, DBR seeks to contribute to a better understanding of learning
processes by developing theoretical constructs that desanibeexplain
classroom practices that emerge from instructional desigus, Brown,
1992; Cobb, Confrey, diSessa, Lehrer & Schauble, 2003; The Desigd-Bas
Research Collective, 2003). In relation to the latter, Kelly 42@0gues that
design experiments are especially appropriate for idea gemerdfi..]
design studies, particularly to the extent that they angothgsis and
framework generating, may be viewed as contributing to modeiuflation
(rather than for model estimation or model validation). Model and
hypothesis generation is a crucial part of conducting a worthwtidetgic
investigation. It does not represent some ‘pre-scientificssimg around that
should be accorded little status” (p.122). Other researcherslhshave
pointed out that DBR is appropriate for generating theoretiwahes and
constructs around educational innovations and to a lesser extembélel
estimation and validation (diSessa & Cobb, 2004; Shavelson,ipBhill
Towne & Feuer, 2003; Sloane & Gorard, 2003).

Exploring and understanding the nature of reflection with new
technological means is the focus of this thesis. Becauses tinisagreement
with the exploratory scope of DBR, the research presentedcbenmits
itself to the general intentions and procedures of DBR. Four rdesig
experiments were conducted in which instructional designs vexaaped
and implemented in several primary classrooms. Conducting the design
experiments was aimed at improving the instructional designelhsas at
deriving theoretically oriented explanations for the emergiragtices that
can inform future research into computer supported collabonafiextion
in the primary classroom.

3 Recently, DBR has received renewed attention ectisp issues (Barab & Squire (Eds.),
2004; Kelly (Ed.), 2003). This is not to say tha tapproach is entirely new. Under different
headings such as ‘developmental research’ and &idual design’, many researchers have
followed similar approaches (e.g., Gravemeijer,4,99jnse, 1995; Richey & Nelson, 1996;
Van den Akker, Branch, Gustafson, Nieveen & Plot§99).
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General procedure of the design experiments

Four design experiments were conducted that all examined the pobcess
reflection with ICT in the primary classroom. The first twoside
experiments focused on the use of e-mail for reflective mamcathe third
and fourth design experiment focused on using the web for reflective
guestioning. General guidelines from qualitative research, grouheedy
and case studies (e.g., Charmaz, 2000; Flagg, 1990; Glaser & St@hi&s,
Yin, 1984) were followed on three important matters: case smiealata
gathering, and data analysis. To select cases, it is impootaonsider the
general aims of the study and accordingly decide which selettitania
need to be applied. The research reported here was explorative and
descriptive. It sought to generate ideas about using new techmsofogie
reflection rather than validate existing theoretical constrictsuch studies,
case selection is less rigid (Mitchell, 1999; Platt, 1999; &t&l000).
Therefore, no strict criteria were formulated and a diversity am@se@scaas
valued above representativeness and more specific qualities.

A broad range of qualitative data were collected to triangulatings.
Data were gathered to obtain insight in three matterseimgtation of the
instructional designs by the teachers, the children’s motives dting
engaged in the lessons and in reflective activities, and the redlectiure of
children’s narrating and questioning. The data gathering procdssladc
classroom observations, written reports of teachers, formaliformal
interviews with teachers and children, design products of thdrehj audio
recordings of the children’s group work, and computer logs, among others.

When analyzing the data, within-case descriptions were mafteebe
conducting cross-case analyses (Eisenhardt, 1999; Yin, 1984). The
descriptions of the cases focused on the teachers’ impleroentatie
children’s motives and behavior, and the nature of the reflections.
Sensitizing data fragments that were exemplary for the oltbewerging
practices were used in the case descriptions to illustratids. After that,
cross-case analyses were conducted. Findings were summarized a
structural similarities and differences between casese listed. In the
process of cross-case analyses, within-case descriptionscaadiaia were
re-consulted from time to time to make a close fit beowd® emerging
general impressions and the individual cases.

Overview of the four design experiments

The general problem that is addressed in this thesis is ht@etieh can
enhance the activation of, elaboration on and recapturing of prioviédge
and new classroom experiences during the learning process in ordacto
a personal understanding of a domain and learning task. Two alesear



28 Chapter 1

guestions were derived from this problem: (1) How does narraitoa-mail
support reflection-on-action? (2) How does questioning with the web support
reflection-in-action?

Four design experiments are conducted in which deliberate mowofents
reflection-on-action and reflection-in-action are implementedséveral
primary classrooms. Two conditions for reflection were eeatFirst,
collaborative reflection-on-action through the exchange of nanawia e-
mail. Second, collaborative reflection-in-action through setfegated
guestioning with the web. In chapters two to five, the design expesrasant
described.

In chapter 2, the first design experiment is described thatdamh the
implementation of reflection-on-action by letting groups of childre
exchange written narrations about the lessons via e-mail yeiintaer group
at another school. In this first design experiment, a theoretical introduction to
narration and e-mail use in primary classrooms is given and #yeinw
which e-mail was implemented in the classrooms is describexdraCe® the
instructional design is a paper worksheet. In the data analysifocus is on
the teachers’ implementation of reflective narration through tleeofise-
mail, the group’s motives and behavior, and the reflective nafutiee e-
mails. The outcomes of the first design experiment are tdofbirst,
improvements to the instructional design are formulated. Second, an
operational definition of reflective narration is derived from the data.

In chapter 3, the second design experiment is described. Simithe t
first one, it aimed at reflection-on-action through the exchanggradp
narrations via e-mail. Building on the findings from the fidsign
experiment, the instructional design was improved by adding andodiv
freewriting exercise in preparation of the group process ibhgran e-mail.

In the data analysis, we focus on the teachers’ implementation of fregwriti

the children’s motives and behavior related to freewriting,thadeflective
nature of collaborative narration. The outcomes of the secasigrd
experiment are an improved instructional design on the one hand, and a
refinement of the operational definition of reflective narratity adding a
collaborative perspective on the other.

In chapter 4, the third design experiment is described. It aimed at
reflection-in-action by using the web to find answers on selegeed
guestions. A theoretical introduction to questioning and web upgnrary
classrooms is given and the way in which the web was @aeloein the
classrooms is described. Central to the instructional designaatask-
specific categorical portal and a paper worksheet. In the datgsés, the
focus is on the teachers’ implementation of questioning withnle, the
children’s motives, and the reflective nature of the questimms answers.
The outcomes of the third design experiment are twofold. First,
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improvements to the instructional design are formulated. Second, an
operational definition of reflective questioning is derived from the data.

In chapter 5, the fourth design experiment is described. Sitoiltine
third one, it aimed at reflection-in-action through questioning wvhighvieb.
Building on the findings from the third experiment, the instructiaiesign
was improved by developing the portal into a task-specific hieyasnd by
extending the worksheet. In the data analysis, we focus on ttleetea
implementation of and the children’s motives for using the newaband
worksheet, the reflective nature of the questions and answaeds,the
reflective nature of collaborative questioning. The outcometh@ffourth
design experiment are an improved instructional design, and amgfitt of
the operational definition of reflective questioning by addinglkloorative
perspective.

In chapter 6, a summarized overview of the four design expesnignt
given and an answer to the two research questions is formulated. A
comparison between using e-mail and the web for reflection adem
Finally, some pedagogical implications and future researactins are
discussed.






Chapter 2

Design experiment 1.
Reflection-on-action by e-mailing narratives

I ntroduction

The first chapter argued that moments of reflection need twdated in
the learning environment to help children make active afstheir prior
knowledge and build a personal understanding. We defined reflection as
‘thinking about the process and product of designing by elaborating on and
recapturing of prior knowledge and new classroom experiences’.remo
of reflection-on-action was proposed to help the children tecapheir
learning experiences at the end of the learning process. Narnate
suggested as the activity through which this could take pkaog.e-mail
was proposed as the technological means that can engage tmenchild
narration and reflection-on-action.

This chapter explores how narration via e-mail can suppéectemn-on-
action. A design experiment was conducted in two classrooms ichwhi
groups of children exchanged e-mails about the lessons withreeipgroup
at another school doing the same lessons. The design experought ®©
answer the following research questions:

(1) How can e-mail be implemented in the classrooms so that it engages
children in reflective narration?
(2) What is the reflective nature of the narrations?

The first research question focuses on the development ancwalof
an instructional design. The second research question focuses on gaining
insight in the nature of the narrations and seeks to developnitidefof
reflective narration via e-mail.

The following sections explore in more detail how narration anthie
may function in the classroom. We argue that educational robsea
recognize narration as a valuable instructional activity, but also corttlade
up till now its implementation has been lagging behind. Three @eigps
on narration are presented that can help unfold its educational iglotent
Next, we consider the use of e-mail for the purpose of rafieciarration.
We discuss characteristics of e-mail that are likelyuggpsrt it. Difficulties
with writing and e-mail use as found in the literature areudsed as well.
Then, the first design experiment is presented. Successiveljeseebe the
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key elements of the instructional design, and the participamsegure and
results of the design experiment.

Three perspectives on narration

Narration lies at the heart of human thinking and learning. hasniost
natural and earliest way in which we organize experiences cagate
personal meaning (Bruner, 1990). An early illustration of the impéct
narration comes from Bartlett’'s (1932) famous research on peopteisnts
of the ‘War of the ghosts’ story. That research showed thatmiraring is
an active process in which memories are re-created froperaonal
perspective by capturing them in a narrative structure.l&isni Wertsch
(1998) showed that pupils recall historical events by re-crgatarrative
accounts of such events. According to Bruner (1996), narrativeshsidgt
is learned inside and outside the school. He states thatiortisatthe mode
of thinking and feeling that helps children create a versioth@fworld in
which, psychologically, they can envisage a place for themselva
personal world” (p.39). Thus narration can be considered a treflec
activity, because already owned information is reorganizedpersonally
meaningful way.

Schools should therefore facilitate its occurrence in the classroomeiBr
(1996) argues that: “A system of education must help those grawimg a
culture find an identity within that culture. Without it, they stuenlsl their
effort after meaning. It is only in the narrative mode that care construct
an identity and find a place in one’s culture. Schools muktvate it,
nurture it, cease taking it for granted” (p.42). However, schgeieerally
give their children relatively few opportunities for namati The prevailing
classroom dialogue is thdRF-pattern in which the teachénitiates, the
learnerResponds, and the teacher providkeedback (e.g., Dysthe, 1996;
Mason, 1998). These dialogues do not use narration as a centralomode
thinking and give children little opportunity for practicimgd improving
that mode.

But what is narration? And what does it look like in the context of
education? In its most general sense, narration can be des@ibadaat of
articulation in the form of a chronicle with specific ngisr@ characteristics.
The following characteristics are mentioned in the litemtardescription of
events organized in a plot with a beginning, middle and end, anuahons
point of view from which these events are told (e.g., Bruner, 1996;
Champion, 1998; Wertsch, 1998). In other words, a narrative contains a
chain of events organized into a coherent schema from a personal
perspective (i.e., the narrator). Sequencing makes visibleedheection
between events in a plot. And a narrator's perspective bringigho
intentions, interpretations, and evaluations related to these events.
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In many definitions, narrating is narrowed down to a literary eraea
of telling a specific kind of story in a specific literatyusture. The focus is
on classic literary stories. No distinction is made betweé#ereint forms
and functions of narratives, and between the different mediahich
narrating takes place. In the context of education, however, such a
distinction is critical. First, defining narration should distirgy between
different narrative forms. Research shows that children’satines take
different forms depending on their intentions and on the instructioristhat
given (Champion, 1998). Champion argues that different structurefdshou
not be treated as deviations from the ideal (i.e., therytestary), but should
be acknowledged for what they seek to achieve (cf. Cook-Gumfer
Green, 1984). Second, defining narration should distinguish between the
many functions it can have. Narration in education can be airhed a
diversity of things such as conceptual understanding (e.g., \Wge(t968),
moral development (e.g., Champion, 1998), and reflection (Walker, 1985).
Each function demands its own way of support and evaluation. Third,
defining narration should distinguish between the media in which it is
realized. For instance, narration can occur oral or writtentrefécally or
on paper, collaboratively or individually. In short, to embed narration
educational settings, an approach is needed that takes iotnads form,
function, and medium.

Conle (2003) proposes three perspectives on narration that can help
exploit the potential of narration in education. The firsspective ighe act
of narrating It depicts narration as an act that originates in someone’s
willingness to tell a story in a certain context. Many cotialx factors
influence this willingness, for example the availability oflsothe audience,
and the atmosphere in which one has to produce a narration. The second
perspective isthe rhetorical statement |t depicts narration as a
communicative act in which a narrative statement is prodticat has
certain rhetorical characteristics to convey the messagempas of
narrative statements are a written journal, an oral ptasen, a letter, or a
literary story. Examples of rhetorical characteristice enumerations in
sheets used with a presentation, greeting rituals intar,leind indirect
speech in a literary story. The third perspective lookheatstory i.e. the
content that wants to be told. This perspective resembles gheraj
definition of narratives given above.

In this study, narration was implemented in the lessons forutpoge of
reflection-on-action. E-mail was used for the exchange of theatiars
between groups. Conle’s (2003) three perspectives are applied to this
context. They provide a framework for the instructional design aed th
analysis of reflective narration via e-mail. From the perthgeof the act of
narrating, we need to look at the context in which narration ealized.
From the perspective of rhetorical statement, we need to loatheat
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characteristics of the e-mails and how they convey the reflecarration to
a real but distanced audience. From the perspective of tlye wneed to
look at the reflectivity in the stories to see if and how children recateir
experiences. But first of all, an examination of the suitgbif e-mail for
narration is necessary.

Ise-mail suitablefor the exchange of narrations?

There are several reasons why e-mail can be expectedporsupiting
in general and reflective narration in particular. First, d-tmas a hybrid
nature that combines characteristics of oral and writtenraorication (e.g.,
Baron, 1998; Gains, 1999). In general, children find it more easykithan
to write (e.g., Hidi, Berndorff & Ainley, 2002; Mason, 1998; Mason &
Boscolo, 2000). Although Baron (1998) argues that e-mailing is hard for
children because it is a form of writing, the talkative ebter of e-malil
might actually help them to write with more ease. They do nat teeadopt
formal and unknown standards, and misspellings and imperfect senten
structures are acceptable (cf. Russell & Cohen, 1997). Childmeragply
their implicit knowledge about having an oral conversation towtigen
communication (cf. Stevenson & Palmer, 1994).

Second, e-mail use means writing for a real audience. Pirggehe
communicative character of writing was found to be motivatincabse it
makes the writing task more authentic and goal-directed (ebgpwE1973;

Hidi et al., 2002; Kumpulainen, 1996). Research on e-mail use in the
classroom confirms that learners find it motivating when thweitings are
actually read by others (e.g., Riel, 1990; Tichenor & Jew€iQ1; Yost,
2000). The audience also helped learners notice details thdeédhée be
further explained to distanced others, emphasized the need firesent
story, and stimulated an attendance to esthetic aspects (e.gn &dtiel,
1989; Michaels, 2001; Tichenor & Jewell, 2001).

Third, e-mail allows learners to take control and have a apgiv
conversation without interference by a teacher. Computer usneraj has
found to promote learner-centeredness. For instance, Wegerif (1996 dshowe
that working with the computer can change the IRF pattern irD&F |
pattern in which the D stands for independent Discussion betwaeernea
The computer structures the learning activity and allowsirfdependent
deliberation. Other researchers too have pointed out that the comalbaier
learners to explore and communicate with peers (e.g., Jonassen, 1995;
Perkins, 1991). Because e-mail is an open-ended medium that provides a
format for communication without setting its content, it raigpgortunities
for independent knowledge construction by users (e.g., Blair, 1996;
Loveless, 2003; Murphy, 2003; Tichenor & Jewell, 2001; Weiserbs, 2000;
Yost, 2000).
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We also expect e-mail to be suitable for reflection. &hare several
reasons for this expectation. One of the reasons is that eisnaih
asynchronous medium and therefore creates the time neededetd. def
general, turn-taking moves on fast in synchronous dialogues antgzarts
need to monitor the thread of the discourse constantly. This leaves them littl
room for reflection. In an e-mail exchange, however, participaRes turns
at a self-chosen pace. As a result, the dialogue can slow dowtimenas
created for revising and reflection (e.g., Clark & Brennan, 19@diserbs,
2000). Russell and Cohen (1997) talk about ‘a delayed but rapid response’
“E-mail was rapid, permitting responses within the samecdagven a few
hours. At the same time, it allowed time for thought and defigction, as
we could mull over each other's words and ponder points or questions”
(p.143).

Another reason why e-mail is deemed suitable for reflectiaghefact
that its participants are distributed at different placess Tosters self-
explanation, evaluation, and awareness of differences (e.g., Ticl&enor
Jewell, 2001; Weiserbs, 2000). In her report on e-mail use innzarri
classroom, McKeon (1999) concludes: “Using e-mail gave the rehild
chance to ‘make public’ their individuality. Perhaps this occurrezhose
the children were initially unfamiliar with their partnexsd wanted to share
knowledge about themselves in order to establish a relationghi@wew
person. If so, classroom e-mail partnerships may provide students with a new
way to learn about themselves as they select informé#timindefines who
they are and send it via e-mail to another” (p.703).

Apart from these possible benefits of using e-mail, some pdtentia
difficulties also need to be considered. These difficulties canueiting
skills, motivation to write, and awareness of writing agsaning activity.

For children, writing is a high cost activity that requires aerable skill.
Mason (1998) and Mason and Boscolo (2000) found that although children
know that writing is useful, they prefer talking and evalwatiéng as more
difficult. Many children have not yet automatized writing anddfare find

it difficult and time-consuming to carry on an e-mail dialogber these
children, writing overshadows the talkative nature of e-mefil Baron,
1998). In addition to writing skills, typing skills are involved. A considerable
number of children can not type without difficulties nor can tlype tat an
acceptable pace. Some researchers have pointed out that Ithenthi
deficient typing skills make e-mail use a time-consumingtenan the
classroom (Michaels, 2001; Van der Meij & Boersma, 2002). However,
although writing and typing remain hard for children, the pleaslkenta
from e-mail communication is expected to prevail (cf. Tidref Jewell,
2001). In that case, e-mail provides a useful opportunity to develdipgvri
and typing skills.
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However, the motivation to write may not always be there. This
motivation depends on many factors such as perceived self-gffittee
writing task and topic. To offset these motivational cimagés, a writing task
should be authentic (e.g., Hidi et al., 2002; Miller & Meece, 1999]s/\Vel
2003). Furthermore, a positive climate for writing and evaluatimigten
products is needed (e.g., Fusai, Saudelli, Marti, Decortis, & Rizzo,; 2003
Hidi et al., 2002). In many classrooms, writing is limited to dted
exercises that focus on linguistic correctness. Less attestigaid to things
such as creativity, originality, and emotional expressivenefienOthe
written product is judged by the teacher and one can fail. Forgagon,
Elbow (1973) promotes the teacherless writing class as a nieats
establish a positive atmosphere. In such a class, writadsaied evaluate
each other’s writings. It is expected that e-mail increéiseanotivation to
write because it promotes teacherless writing.

Finally, research has shown that children write texts thabdepe rather
than reorganize information (Bereiter & Scardamalia, 1987). @agr
underlying problem seems to be that children are not aware oblth¢hat
writing can play in learning. In school settings, the focus is¢eaming to
write instead of writing to learn. It is not yet clear i&ttomputer in general,
and e-mail in particular, can change such a deeply rooted attauadeds
writing. Research has found that the influence of the computerriting is
both positive and negative. Children do seem to revise more, b thes
revisions are aimed at grammar and spelling instead of conopoaitd line
of reasoning (e.g., Goldberg, Russell, & Cook, 2003; Kumpulainen, 1996).

We conclude that e-mail is a promising tool for reflectiagration. But
important impediments are also present. Attention needs to deiéie
establishment of a positive classroom climate and the develomhante-
mail writing task that is perceived as meaningful and chalengin
addition, children’s writing and typing skills need to be taken into account.

Thefirst design experiment
Embedding e-mail in the design task

E-mail use was embedded in a design task in the domain of yitilag
comprised six lessons of two hours each. In this lesson semek Litving
Together’, the children worked in small groups (2-4 children)hendesign
of an ecosystem. The first two lessons introduced the tdpécosystems.

Also, the design heuristic was explained and demonstrated. Ini¢ssses,

the children designed the ecosystem of a goldfish. In lessaes tibirfive,

the groups designed an ecosystem for a self chosen animal. In the last lesson,
the groups presented their designs.
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Different worksheets were tried out in the course of the aexjeati. We
began with a two-sided worksheet on which the groups wrote timed#ils
(see Figure 2-1). Its front contained space for glueing down tedvesl e-
mail and for writing a response. On the back hints were diwgmrompt
sharing experiences and problems. In addition, there was spacmkorg
notes. The worksheet was expected to move writing away from thautem
lab to the classroom where more space was available foroalp members
to participate. In addition, it would remove typing constraints friti@
process of reflection and allow teachers to organize the tgpidgsending
of e-mails according to the computer facilities and time available.

WORKSHEET LESSON... GROUP NAME:

Glue down the received e-mail below. Write down your answer to the partner group below.
To:

Ce: kidnet@edte.utwente.nl

Subject:

Message:

Too less space? Take another worksheet!

HINTS FORDESIGNERS

You can help each other! Here you can make some notes:
Your partner group is also helping the professor
with solving the problems. They may think of
solutions that you didn't think of! Or maybe you
know something that they don't know...

How can you help each other?

Share problems!
Share solutions!

Ask questions!
Answer their questions!

Tell them what you think of their solutions!
Think together!

Figure 2-1 Front side (above) and back side (bélofv
a first prototype of the e-mail worksheet
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Groups from different schools were paired. MS Outlook™ was used to
send and receive e-mails. E-mail moments were set beforaft@navorking
on the task. Before working on the task, the groups receivednaail from
their partner group. After working on the task, the groups wroteraaile
By allocating different moments for sending and receiving, tlsigdeask
was placed between moments for reflection. As a result og¢he-mail
moments, the groups sent and received one e-mail per week. @kis w
expected to sustain a structural contact suitable for reflectiatioon.

Participants

Two schools - partly paid for their time — participated in firg design
experiment. The schools were sited in villages in a rural @r&nschede,
the Netherlands. Both schools participated with one classroade(d-6,
aged 10-12). In total, 24 groups were involved in the study (8 groups in the
pilot, and 16 in the first design experiment). One school had a normal
student population (school 1), the other school housed children witlinigarn
and behavioral disabilities (school 2).

The schools had access to at least one computer connected tortiet Inte
and the teachers were familiar with the basics of e-nwitlvare. The
children varied in their experience with e-mail at home. E-imail not been
used in the classrooms before. The schools had some experience with
working in groups. Learning-by-Designing, however, was new to both
schools.

Before the start of the project, lesson materials were introduced asj ide
expectations, and practical issues related to e-mail usedigengssed in a
face to face meeting with the teachers. An e-mail schdziilgeen schools
was drawn up and it was determined how the groups would be .paired
During the project, the teachers stayed in touch with each thitwergh e-
mail to share experiences and inform each other about any changes of plan.

Procedure

A broad range of data was gathered to gain insight in thehdesl
implementation of the instructional design, the children’s mestio engage
in reflective narration and e-mail use, and the reflectivereadf the e-
mails. To gain insight in the implementation by the teachadessroom
observations and field notes were taken. Within-case desosgptibthese
observations were written on a weekly basis. In addition, tlohdées wrote
reports of each lesson. Protocols were used that asked therse&mhe
comment on each part of the lesson plan. Informal evaluations wkte h
after each lesson and a semi-structured interview wéhdachers was held
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at the end of the project to recapture experiences and afigakfindings.
Furthermore, groups of children were observed while they workeitheon
design task, and received and sent e-mails. Semi-structuredent with a

few randomly chosen children from school 1 were held. Design products
were collected and e-mails were archived.

The e-mails were segmented into clauses and coded for #vedrad
content (Personal Talk, Communicative Talk, Design Talk)(cin \der
Meij, De Vries, Boersma, Pieters & Wegerif, in press). Thgnentation
and general coding informed us about the size, structure and rHhetorica
moves in the e-mail narrations. Design task related segmemes further
categorized to assess their reflective nature. The c#tation was
developed from the data. Repetitive categorization of segmeas w
conducted (cf. Glaser & Strauss, 1967). This resulted in fivegodes of
reflective narration: Describing, Questioning, Relating, App@atéwy, and
Assessing. The categories are defined in the results segétiosoding
decisions were recorded in a codebook. Interrater agreemesrtalcalated
for each step. A second independent coder coded about 30% ofahEatat
segmentation, the interrater agreement was 94%. For generig,cod
Cohen’s Kappa yielded .94. For detailed coding, Cohen’s Kappa yielded .77.

The results are presented from Conle’s (2003) three perspeadiv
narration. Under the first perpective (act of narrating)discuss findings on
the teachers’ implementation and children’s motives for usingie-#
short pilot of three lessons was run before the start of thigrdexperiment
to get a feel for the lessons. This pilot was run in the sarheols with the
same teachers but with different children. Findings ftois pilot are solely
discussed under the first perspective and prior to thenfysdirom the
design experiment. The second perspective (rhetorical statemeriipsks
findings from the general coding of the e-mails from the fitekign
experiment. The third perspective (story) discusses findimgs fthe
detailed coding of these e-mails.

It is important to note that children's writings are traesldtom Dutch.

In the act of translating the fragments presented in thsishour main goal
was to preserve the unique characteristics of children'sssipns (e.g.,
words, syntax) without a loss of meaning for non-native speakers. |
addition, the e-mail fragments that are used to illustfiadings arenot
segmented.

Results
The act of narrating (pilot)

The teachers organized the e-mail process as indicathd iasson plan.
In each lesson there were two moments of e-mailing, one sheftlye and
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one after working on the task. The worksheet was used to doite
messages that were sent by the groups the same or nexthgaghildren
took turns with typing. The teacher supervised the process of semulihg
receiving. Received e-mails were printed before the atdhte lesson by the
teacher and distributed in the classroom when lessons started.

The teachers positively evaluated the use of e-mail in lgssons. They
noticed several benefits from its use:

Making contacts, asking questions, receiving answerriting,

linguistics, making correct sentences, formulatifipere are quite
some aspects that are nicely involved in it, sbihk it's perfect.

And the children like it a lot. Formerly they weasked to write a
letter to an imaginary grandmother and there waseaction at all.
And now there is a reaction from kindred spiritslay later. Very
nice.

(Teacher 1, interview, end of project)

Working with e-mail is an aim in itself. For eveatly everybody
will take part in it; it will be common practice h@t's why you have
to practise it.

(Teacher 2, interview, end of project)

Although they evaluated the use of e-mail positively, the teacilso
experienced difficulties. First, the worksheet was too complduei®
down e-mails took too much time and the teachers indicated tlyatvithed
rather keep overviews of the e-mail exchanges in other ways. For inbtance
showing e-mails on the pin-board (teacher 2) or keeping thenpanti@lio
(teacher 1). An examination of the used worksheets corroborated the
teachers’ observations. The space for glueing down the e-nmgmall and
children had to cut and paste the print in pieces. Often the spat¢o it,
that was meant for writing the response, was used for this. Comsigqthee
space for making notes on the back was used to write the res@uose.
observations further showed that the children were so busy glueingttdew
received e-mail, that they did not engage in discussing itembmoreover,
the teachers reported that the hints on the back weren’t usedfdreethey
gave instructions themselves.

Second, the teachers were not satisfied with the content ofrtialse
The intertwining of personal information with task-relatedatliptions was
too strong. Although the teachers valued the exchange of personal
information, they also thought it was getting too much attention.
Furthermore, they found there was a too heavy focus on questioning.
Although posing questions and receiving answers was sometimes fahction
because it led to further discussion of task-related isaubg groups, most
of the time it caused problems. The teachers reportedt tiestulted in less
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frequent exchanges of ideas and experiences, simple yes or riorgjes
quiz questions to which the group already knew the answer, and ajudck
easy answers because no time was reserved for looking up ititorn#ss a
result, the teachers started structuring the procesgsi@dtioning in whole-
class discussions. This emphasized questioning even more aodnéisied
the e-mail process from the group process of designing:

Answering questions was done too easily. They jmissomething
down. | think it's nicer when the questions areveer®d seriously.
That they start looking up things.

(Teacher 1, interview, end of project)

Children found it difficult to formulate questionthey are still too
young. | have now just guided them by suggestirgstijans to them.
Later on in grade six this will be a lot better.tBcleverly start off
thinking up those questions with the whole groupfbgmulating
them on the blackboard and by giving one questiagatch group.
(Teacher 2, interview, end of project)

The children evaluated the use of e-mail positively. Theyewcurious
about their partner group, and reported that it was easy te abibut a
shared task. The following fragments illustrate the pleasure theyrtaok i

Writing this down we still have no idea who you ared what your
names are. We are anxious to know.
(Group 3, school 2, e-mail, lesson 1)

Well, bye-bye, take care, sob, sob, sob, we likedkimg together
and e-mailing with you. Best wishes from the hantreads.
(Group 4, school 1, e-mail, lesson 3)

The children reported similar expectations about e-mail asetwhers.
The children pointed out two motives: getting to know otherdobil, and
receiving answers to questions. Both motives were found in thale-ffhe
fragments above already illustrated the attention paid tingeti know the

other children. The following fragments illustrate the attenthat was paid
to questioning:

We have some questions for you. Please answer #¥soon as
possible.

1. Can goldfish smell under water? And if so, how ?

2. What is the average age of goldfish?

We await your questions and answers.

(Group 2, school 1, e-mail, lesson 1)
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We think it’s a pity you had no questions.
(Group 4, school 1, e-mail, lesson 2)

The first extract also illustrates the dominant kind of questibaswas
posed. Most of the questions were factual as if taken fromlaghidest.
They were not personal and reflective, but the kind of questionsvoulel
expect to get in a quiz game.

The children also mentioned problems with questioning suchak at
(good) answers, and a too late arrival of answers to be ush&ufollowing
field note taken illustrates this:

The e-mail from the partner group is read alouddmg of the
children. They received answers to their questams discuss them.
They think the answers are wrong. One of the childsays: ‘They
didn't look it up’. The children are disappointeddaa bit angry.
They tell the teacher that they received very siligwers.
(Researcher, field note, school 1, lesson 2)

This field note shows that the answers, if any were receivedl, were
evaluated as ‘right’ and ‘wrong’. They did not lead to extended and open
discussions, but to judgments about the intentions and efforts patreer
group. The e-mails further confirmed that questioning was not produasi
only 27% of the task-related questions received an answer.

Another problem mentioned by the children was collaborative writing.
They reported that the collaborative writing went well. Thegk turns,
divided roles, and thought about the content together. But they also édicat
that not everybody participated and some preferred to write individually:

Some children just sit there, and yes, they daet fike it any more
and they are just looking around. And in fact thisrenly three of
you that are writing.

(Jacob, school 1, interview, lesson 2)

| was the one to write. | like writing things dovior myself. For it
brings a lot of ideas to your mind and the othect like “Please,
can | bring up something?” Or something like tliz#cause you are
writing, it just comes up like that.

(Brenda, school 1, interview, lesson 1)

This was also observed by the researcher. In some groups, flolierchi
were gathered around the worksheet and formulated the e-mahéngiet
other groups, one writer dominated the process.

The outcomes of the pilot led to two modifications. One, the workshee
was changed. The hints were removed, and glueing down the received e-mail
was replaced by keeping them in a portfolio. The worksheet stedsof
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only one side. It displayed an e-mail format with headingslairto the e-
mail program (To:, Cc:, Subject). On the left, a short assgiiwas given
that prompted the groups to share experiences. We wanted tbtkesei
instructions could help the teachers and children focus on refleGeneral
(without topic indication) and specific assignments (with topitidation)
were tried out to see what worked best (see Figure 2-1).

WORKSHEET LESSON 2 GROUP NAME:

Assignment Write down your answer to the partner group below.
Things to put in the e-mail: To:

- Areaction to the e-mail of the partner group Cc: kidnet@ edte.utwente.nl

- There are three types of organisms. Do you know which types? Tell | Subject:
your partner group what you found out. Ask them questions if you Message:
do not know.

- Describe the ecosystem you designed. Did you succeed in
rounding it? Tell them how you did that. If you didn't succeed, ask
your partner group for advice (hence, give a good description of
what you found, because otherwise they will not be able to help
you!)

You can also share what you thought of the lesson or exchange ideas
about the topic.

Good luck!
Too less space? Take another worksheet!
WORKSHEET LESSON 4 GROUP NAME:
Assignment Write your answer to the partner group below.
To:
1. Give a reaction to the e-mail of your partner group. Cc: kidnet@edte.utwente.nl
Subject:
2. Describe what you have done and found. Message:

3. Describe what you have learned. Did you think it was difficult, or
rather easy?

Too less space? Take another worksheet!

Figure 2-1 Examples of a specific (above) and regal (below) writing
assignment on a second prototype of the e-mail sthexdt
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Two, it was decided that the groups were to write one e-maitddiie
start of the lessons to introduce themselves to their partoapg While
still valuing the importance of social talk between the grqapsMcKeon,
1999; Riel, 1990; Weiserbs, 2000), sending introductory e-mails was
expected to centre personal talk in the beginning of theaexe so that it
became less intertwined with task-related talk (cf. Tichenor &0e2001).

The act of narrating (first design experiment)

The teachers indicated that the changes to the instructaesagn
improved the e-mail process. Sending introductory e-mails wagidnal
because it helped the teachers in pairing the groups beforeegbens
started. As a result, the groups could already address theit & @mgartner
group in the first lesson. Furthermore, it gave the teachetsetter
opportunity to explain the project and e-mail procedures. The teache
instructed the groups to write about things such as their nages, and
hobbies. The following e-mail is prototypical:

To: group 4

From: group 4

Introductory e-mail

Hello, this is group 4!!! There is one boy in theogp, called Erik
and three girls Doris, Cindy and Maria.
We all like badminton.

Cindy plays volleyball

Doris likes snorkeling

Maria plays the flute.

Erik takes keyboard lessons

What are your hobbies?

Regards group 4.

P.S. We are all eleven.

(Group 4, school 1, e-mail, lesson 1)

The new worksheet was easier to use. Each group now kept aiportfol
with prints of sent and received e-mails. The assignmedtstdivork as
intended however. The teachers and researcher noted that thal gener
assignments were hardly used, and the specific assignments were found to be
confusing:

It is essential to pay extra attention to the conté the assignment
on the worksheet in order to achieve sound e-m8&itsne groups
need some extra help and instruction.

(Teacher 1, written report, lesson 1)
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Four children are gathered around the worksheeaty Timmediately
start writing. The portfolio with the received e-tsais consulted
from time to time. One child starts reading alobé tssignment.
The assignment confuses the children, too many syoadd too
difficult words (e.g., organism), too abstract.

(Researcher, field notes, lesson 2)

Because the assignments did not function as intended, the teaahers g
additional instructions that again focused on questioning. Fomoestane
of the teachers explicitly instructed groups to ‘pose two durest The
same difficulties with questioning as found in the pilot studyerged.
Groups were disappointed when they did not receive answevbeor their
partner groups did not pose questions, and the teachers had to exglain t
not all questions were appropriate (e.g., questions that needed lagking
were not reckoned with in the instructional design). The teacherdedpor

It is important to answer the e-mail seriously. Thhildren
sometimes thought the answers were a bit supérficia
(Teacher 1, written report, lesson 3)

The children were not always satisfied with theereed e-mail.
There were remarks like ‘no answer to the questioa’ silly
guestion’, ‘too brief'.

(Teacher 2, written report, lesson 4)

The e-mails too signaled that questioning was deemed importamatisbut
caused problems:

SILLY QUESTIONS, really. The questions we pose &tew many
feathers does a fox have? And how many eyes has?alff you put
silly questions like that, we’ll do the same.

(Group 3, school 1, e-mail, lesson 5)

Why do you ask for something you already know?
(Group 1, school 1, e-mail, lesson 6)

To change the focus of the teachers and children on questionimgisad
more opportunities for reflection, an exercise of individualvirgeng was
implemented in the fifth and sixth lesson in school 1. This esepreceded
the group process of writing an e-mail. Freewriting (proceddemted from
Elbow, 1973) began with three minutes of silence in which to think about the
lessons. No directions were given about the nature of theeetiafis. After
the silence, the children were asked to write down their theughtfive
minutes. They were told not to pay attention to grammar lisgeland
stylistic issues. Freewriting was expected to stimulate reflectiarresult of
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which more elaborate descriptions and less unproductive questioaind w
be found in the e-mails. Furthermore, individual preparationexpscted to
stimulate group discussion (cf. Brown & Renshaw, 2000; Dy&t9@6; Van
Boxtel, Van der Linden & Kanselaar, 1997).

The teacher who implemented freewriting in the fifth and sietison
expected difficulties with the three minutes of silence. Butfdwend the
exercise to be fruitful and valuable:

After the description and explanation of the assignt and a
moment of reflection (the children were serious @odcentrated)
they can start writing at my signal. After readithge writings, the
group gives a reasonable report of what was disdusexd done
during the past lessons. They also report on tticuties of
working together. And on the degree of difficuliytbe assignments.
I think this is an excellent way of investigatinget children’s
experiences. Formulating the e-mail works very wmsll starting
from the freewritings; the noses are all more @sl@ointing the
same way, because they all had the same writingramsent. The
time needed to make a reasonable report is surglysshort.
(Teacher 1, written report, end of project)

The children were enthousiastic about freewriting and producitidgsr
ranging from 51 to 168 words (M=109, s.d.=26.5, N=61). They reflected on
a wide range of issues related to the design task. They lkovhat their
design looked like, evaluated what they learned, how they collaotzow
they liked the lessons etc. The next two examples illustrate tireess:

Lesson 1 was about the goldfish. It's really kirfdhard, normally

you don't look at (think of) things like this vemuch. A fish is a

fish, and that’s it and you are not aware of adl things connected
with it. And once you are busy you think hey evenmyty was created
for everything else. Everything comes around. Téimgere really

difficult and you don't think of all the other this. And and all of a
sudden it turns out that everything comes arourite [Essons are
great fun; you think of everything and you try take everything fit

in. Lesson 2 was about the environment of the #sid everything

comes around again.

(Ronnie, school 1, freewriting, lesson 5)

The first day | was very excited because | didnibw what was
going to happen. the things you had to think upewsometimes
difficult and sometimes easy. For then you readhedooint of what
was first the plant or the seed. The e-mails yalitbamake and send
were nice to do. When there was an e-mail from amyner group, it
was exciting to see what they had to say. But siomestit was a pity
they wrote so little. | also liked making the desid he first design
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we made was very bad | thought, but you can’t abiagy perfect and
| really like our second design. The things | hadthink up and
deliberate kept me very busy. But it should be that. It's a pity we
had some arguments now and then but that problesnbéan sorted
out. Now we have real team-work!

(Doris, school 1, freewriting, lesson 5)

Rhetorical statemeht

Weekly e-mail contact was realized during most of the prof@ome
unforeseen problems with the computers in school 2 limited thele-seat
by those groups. In total, 89 e-mails were sent during six legsbrs6 e-
mails per group). The e-mails had an average length of 87.1 words
(s.d.=39.4, N=88) The length of the e-mails differed between schools (see
Figure 2-3).
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Number of words
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Schoal 1 (n=d48) School 2 (n=41)

School

Figure 2-3 Differences in e-mail length betweenosds.
The boxplots show the range, median, and one outlie

* E-mails from the pilot are not included in the lysis.
® One outlier was excluded from the calculations.
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In school 1, the e-mails had an average length of 95.8 words (s.d.=29.8,
N=48). In school 2, the e-mails had an average length of 76.7 words
(s.d.=38.6, N=40). The difference was significafitl, 88) = 7.0, p<.01).

We also looked if freewriting affected e-mail length by pamning the e-
mails of school 1 across lessons. The e-mails based on fiagwsiere
significantly longer than the e-mails that were not basefreewriting (1,

48) = 5.6, p<.05).

To gain insight in the general structure of the e-mailsseajments were
coded as either Personal Talk (PT), Communicative Talk,(GTPesign
Talk (DT). Segments about personal matters were coded &s.¢T “We
are eleven years old”, “We love horror movies”). Segments aheut-mail
communication, including greetings at the beginning and end of thelg-mai
were coded as CT (e.g., “These are the answers to your e-fied”will
continue this talk next week”). And segments about the process and product
of designing were coded as DT (e.g, “A seal has lungs to bréath drew
a fish at the centre of the design”). Table 2-1 gives amvimwe of the
distribution of the three kinds of talk in the e-mails across lessons.

Table 2-1 Personal, Communicative & Design Talkhi@ e-mails across lessons.
The values represent percentages of segments (NFtb8ed in
one of three categories and show their distributienoss lessons.

Coding L essons

1&2 3&4 5&6 Total
Personal Talk 28.2 121 143 18.8
Communicative Talk 45.6 41.4 27.7 39.4
Design Talk 26.2 46.5 58.0 41.8

PT and CT took up a considerable part of the e-mails. Bedagiggdups
did not know each other and communicated at a distance, effort rnedaed
put in establishing and sharing a social setting. The relathigly presence
of CT suggests that the conversation required permanent mairdeidnec
groups frequently wrote about things such as the length of relceiusails,
group names, and how they valued the e-mail conversation. Table @-1 als
signals a shift from PT to DT. In the beginning, PT is high and DT is low. At
the end, it is the other way around. R(1, 88) = 10.2, p<.01) and CF*(1,
88) = 23.5, p<.01) decreased whereas DT increadgd 88) = 33.0, p<.01).
This suggests that after the initial acquaintance, the grmgpsed on the
task. These findings are comparable to those from earlier e-ma@s{iin
der Meij & Boersma, 2002; Van der Meij, Van Graft & Boersma, 2001).
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The most common narrative structure in which PT, CT and DT were
organized was the sandwich form in which PT and CT appeardie at
beginning/end and DT in between. Many e-mails had this clastip sf a
letter:

Hello,

Here are the Bluppies.

Our group consists of Dania, she likes talking.g®ushe likes dogs.
Lucia, she likes make-up, and the caring Rosa.

We have two questions for you about the gold fish:

Question 1: Do you know if a gold fish has a braithink with?
Question 2. Why do fish have scales?

Thanks in advance, The Bluppies.

(Group 5, school 2, e-mail, lesson 1)

Within this setup, specific rhetorical moves were fdunkhe e-mails
were marked by extended greetings, metatags, repetitive usésict
enumerations, and spoken language items. ‘Extended greetings’ are
greetings that consist of more than just a greeting (e.gllo*Hand an
addressee/sender (“Group 4”). They were found in 96.3% of the eandils
seemed to reflect the way in which e-mail was implementettidoyeachers
who strongly emphasized the importance of making clear who thdl e-ma
was for and what the e-mail was about. For example:

Concerning: Lesson 5. To The Three Mails (group 2),
Hello Three Mails.
(Group 2, school 2, e-mail, lesson 5)

‘Metatags’ were announcements of specific content shortly beforeeor aft
the content itself was given. They were found in 37.8% of thmiés. For
example (‘metatags’ in italics):

Now about something else.

Around the fish, insects and plants are present.

And water, otherwise they dry out.

We don’'t know how a fish mates?

Now we tell about the lesson.

Well, it was a bit complicated, but we did it.

We drew a fish and wrote down different things sastwaterplants,
earth, stones.

This was it.

(Group 7, school 1, e-mail, lesson 2)

® The rhetorical moves were measured at e-mail levebntrast to the general and detailed
coding of the contents of the e-mails that weresuesd at segment level.
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Our main findings are:

Eating, genitals, water, protect and seeing.
This were our main findings.

(Group 3, school 1, e-mail, lesson 2)

‘Repetitive structures’ are enumerations across segmemseas the
code ‘enumerations’ was assigned to listings within segmentpetiRee
structures’ were found in 28.1% of the e-mails. They often cewasist
numberings, and repetitive use of words. Examples are:

Hello, I am Lola, | am 10 years old, my hobby isnciag.
Yo, I am Ronnie, | am 10 years old, my hobby isojud
Yo, I am Kurt, | am 10 years old, my hobby is faatb
(Group 3, school 1, e-mail, lesson 1)

We have the following questions:

1. Why does a goldfish have blood?
2. Why is he named ‘goldfish’?
(Group 4, school 1, e-mail, lesson 2)

‘Enumerations’ occurred in 37.8% of the e-mails. Examples are:

We thought deeply about the frog, rat, owl, plartd fish.
(Group 1, school 1, e-mail, lesson 3)

We found: oxygen, space, a male and female, fdoel ftother or
father takes care of food supplies for the littlees), speed, eyes,
senses, a place to hide, cave, warmth.

(Group 3, school 2, e-mail, lesson 5)

Finally, the influence of ‘spoken language’ became visible ¥ @7 the
e-mails in the form of interjections, slang, capitals andelaamounts of
punctuation marks that emphasized parts of the e-mail or gavession to
emotion. Examples are (spoken language items in italics):

We had to desigmwell, let's saythe plant needs roots and so.
(Group 1, school 1, e-mail, lesson 3)

(Group 1, school 2, e-mail, lesson 6)

‘Metatags’, ‘repetitive structures’, and ‘enumerations’ ragyl occurred
in combination. Together they helped form thiaccato stylethat was
generally found in most of the e-mails. In this style, thédodm changed
topics without dwelling on them or making explicit connections. The
following excerpts are prototypical for the staccato style:
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We knew how many scales a fish has because we fbimtooks.
We know the pokémon rattata, except for Dave.

We liked the lesson.

We thought we had a good presentation about the dee

We liked some of the presentations, but dislikéub .

As we read it, you have a lot to do during youridhey.

We also have a lot to do during our holiday.

It was nice to get to know you via e-mail.

(Group 2, school 1, e-mail, lesson 6)

We have a new group name: The Mail Kids.
We have two questions:

1.Does a fish have ears?

2. Does a fish have a nose?

We hope you can answer our questions.

We thought the lesson was difficult but nice.
We had two days off because there was a fair.
(Group 8, school 1, e-mail, lesson 2)

Fewer e-mails showed amecdotal styleln these e-mails, there are more
descriptions, and different topics were connected to each ahaing a
more coherent story. The following extract illustrates this style:

How did you like the fourth lesson about reproduc#

We drew a hospital for pregnant fish.

Did you find it difficult to think of the things #y need for
reproduction?

We found very little, because we found it difficult

You are designing the ecosystem of a wolf, isnZ Was that
difficult? Or was it easy?

Sometimes we got stuck, because it became too aatgd.

(Group 4, school 1, e-mail, lesson 4)

The rhetorical moves seem to signal two important aspectsnil
communication. First, they seem to reflect the dual natueenséil as being
both oral and written. Extended greetings, metatags, repetitivses and
enumerations characterize e-mail communication as written. Mbayily
structure the e-mail and give it a concise and pragmatic ebneoice.
Spoken language items characterize e-mail as orally oriefitey. add an
atmosphere that is more related to chatting. Second, tkeay teereflect the
children’s audience awareness. While giving their descriptiansl
evaluations, the groups constantly address their audience lenimgstheir
stories in recognizable structures and by using metatags.
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Story

All Design Talk segments were categorized into one ofdlewing five
categories: Describing, Questioning, Relating, Appreciating,Aasessing.
Descriptions reveal a plot in which the processes and produdesigning
are reported. The other four categories give evaluations arehlr@
narrator's perspective. They show how the processes and proofucts
designing are questioned, related, assessed and valued by thencfitdre
code ‘Questioning’ was assigned to segments that posed questionshabout
topic of the design task. The code ‘relating’ was assignedgimesgs that
connected classroom experiences to prior knowledge, or personal
considerations. The code ‘Appreciating’ was assigned to segmismts t
valued the process and product of designing. The code ‘Assessisg’ wa
assigned to segments that judged the performance of theeahildris
important to note that the category Questioning does not necgssaniain
all the questions posed in the e-mails. The category only coritziss
guestions that seek to reflect on tiopic of the task. Other questions can
have a different reflective value. For instance, questioos as “Did you
like the lesson?”, or “What does your design look like?” wouldded as
respectively Appreciating and Describing. Table 2-2 shows thebdisbn
of descriptions and evaluations in the e-mails.

Table 2-2 Descriptions and evaluations in the élgna
The values represent percentages of segments (N=495
coded in one of five categories.

Coding Examples Total

Describing “We've worked on our design about the wood owl.” 52.8

“The question was: What must | be able to do and
what do | need for that?”

Questioning  “Do fish play with each other?” 9.3
“Why does a fox live in the woods?”

Relating “I was thinking of my guinea-pigs.” 3.3
“Unfortunately, the sea is polluted with oil.”

Appreciating “We liked the lesson.” 17.6
“The other presentations were nice and instructive.

Assessing “Everything went wrong during our presentation.” 17.0

“You discover a lot more than you thought you
would.”

" E-mails from the pilot are not included in the lysis.
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More than half of the segments were descriptions of the tagkgioups
described both the product and the process of designing. For instance:

And then we started working on our ecosystem agala. had to
glue down things, just like the other lesson. Batvrhumans had to
be part of it. And this was the last time that werked on the design.
And our ecosystem is finished now.

(Group 4, school 2, e-mail, lesson 5)

We have invented the perfect pond. It measures 2 imgtres, there
should be goldfish in it, but also some other fihey have to be
able to live so they will need oxygen plants. Hisra list of things
they need to be able to live: oxygen, shelter, roffigh, water,
sunlight, rain, food and enemies, or there wiltdo® many fish.
(Group 6, school 1, e-mail, lesson 2)

Descriptions were often accompanied by evaluations in the fufrm
appreciations, assessments and, to a lesser extent, by relassgoom
experiences to prior knowledge:

We have talked about human beings against anirRaeple and
their environment. In the environment. Like the ghat gives us
light and warmth. But also ultraviolet radiatioAnd that is blocked
by the ozone layer. The ozone layer is also poissnBut if we take
good care of our environment, we won't suffer fritm

(Group 4, school 2, e-mail, lesson 5)

We pity the fish with the disease (white speck)lc&/ihas had fish
with white speck in his tropical aquarium many time
(Group 3, school 1, e-mail, lesson 6)

In addition, there were questions that sought to elaborate on ibheofop
designing. Most questions were factual and sought to quiz the pgirtngr
rather than elaborate on the task. The following excerpts® fan e-mail
exchange illustrate this:

Group 1, school 2: Do you know what the male o€al $s called?
We do.

Group 1, school 1: We don’t know what a male seahiled.

Group 1, school 2: Answer to question 1 of lasktimhe male of a
seal is just called a male seal. Question 1. Ardssendangered
species or not and what are the names of the spiesies.

(Group 1, school 1 & Group 1, school 2, e-mailstass 4-6)

These questions were stated rather abruptly and appeared iedsolat
positions in the e-mails. Almost a quarter of the questions graledded in
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the context. They followed naturally from the descriptions in tmeais.
Their nature was more comparative or help-seeking:

Did you know that not all fish have scales? And ybd also see that
a fish can poop? And that some fish live in groups?
(Group 4, school 2, e-mail, lesson 2)

We had to design the ecosystem of the heron. Wklgbunanage,
who was first: the plant or the seeds? Do you happ&now?
(Group 4, school 1, e-mail, lesson 3)

We had to design an ecosystem of our choice anchase the deer.
We didn't really like this lesson very much. We baproblems
bringing it to a good end. Do you know somethingwhthe deer?
And do you know anything about how they reproduce?

(Group 2, school 1, e-mail, lesson 4)

The distribution of descriptions and evaluations differed before dad af
freewriting (see Table 2-3). The e-mails based on freegritontained
significantly fewer questiongi(1, 48) = 8.2, p<.01), and more assessments
(x°(1, 48) = 6.3, p<.05), and slightly more descriptiofigl( 48) = 2.3, n.s.),
relations ¢*(1, 48) = 3.2, n.s), and appreciatiop§1, 48) = 1.4, n.s.). This
suggests that freewriting influenced the children's focus on lieflect

Table 2-3 Descriptions and evaluations with / withfreewriting.
The values represent percentages of segments (N#288 e-mails of school 1,
without (N=125) and with (N=173) freewriting, codedone of five categories.

Coding Lessons 1-4 L essons 5-6
Without freewriting With freewriting
Describing 51.3 58.8
Questioning 19.0 2.7
Relating 15 2.0
Appreciating 17.9 21.0
Assessing 10.3 155
Conclusion

In this first design experiment, an instructional design for the
implementation of reflective narration via e-mail was depetl and tested.
Central to the instructional design were a worksheet anceewfiting
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exercise. Different worksheets and instructions to prompt thdrehilto
reflect were tried in the course of the experiment. A one-sidgzkrp
worksheet that presented the children with an e-mail format, and
freewriting exercise to guide the process of reflectivdingriwere found to

be effective supports. They provided the right balance betstegcture and
freedom for both the teachers and the children (cf. Lijnse, 1986nen,
1999). On the one hand, they helped the teacher structure the pobcess
collaborative writing and sending e-mails. They could take tpaipils
through distinct and subsequent steps of reflective thinking andhgviiti

the freewriting exercise:

It is important to regulate the freewriting welh short: Set them a
writing assignment, give them some minutes of siento
concentrate on what they are going to write dowiler{se,
concentration are a necessary condition), let thémstart together
and indicate: keep writing, don't think, don't aloyourself to be
distracted, no deliberation, indicate more or lb®&n they have to
stop so that they can round off their stories.

(Teacher 1, written report, end of project)

Freewriting helped the teachers focus on reflection. Inititliy,teachers
related e-mail to the exchange of questions and answerierExperiences
with e-mail had shown that this is a difficult goal to aghiavith e-mail,
because questioning demands immediate and just-in-time answerki¢h
sending and receiving one e-mail per week is not enough. A mayeesfre
and structural e-mail contact, however, is difficult to E=alin classrooms
that have no experience with using e-mail (Van der Meij & Boars02;
Van der Meij, Van Graft & Boersma, 2001). Although the teachers we
aware of the goal of reflection and valued it highly, in léssons they fell
back on their implicit expectations. This was succesfully cbdrigy the
implementation of freewriting. In addition, the teachers could imge t
worksheet to structure the process of typing and sending le-nTdie
worksheet allowed them to organize the typing and sending of e-atail
convenient times the same or the next day.

At the same time, freewriting allowed freedom to the childiEmey
could reflect individually before entering a group discussion. This tjera
the opportunity to reflect on matters that were of personateast to them.
Furthermore, the children did not need to pay attention to spediiagymar
and the like. Instead, they were asked to write in a free. fldwvs might
have removed constraints from the task for children whose wigtingt yet
automatic. In addition, the paper worksheet provided them with-raaile
format without any further input for its content in the form ont&ior
assignments. The children were given a free hand in whatit® afrout to
their partner group.
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Freewriting not only structured the implementation of e-nmailthe
classrooms, but also improved its reflectivity. Initially, thenails contained
descriptions and evaluations of the process and product @ndesi The
descriptions served as a springboard for expressing apprasiasind
assessments and, to a lesser extent, relating old and new expeBemtes
groups also posed many quiz questions that were considered to be less
reflective. Only some of the questions were comparative andskeling.
After introducing freewriting, the e-mails were longer, camddi more
descriptions, expressed more evaluations, and stated less et
suggests that through freewriting the children were mdmed at
recapturing their experiences than before. The way in whichréoaptured
their experiences leads to the following definition of reflectiaeration via
e-mail:

‘describing the process and product of designing, posing comparative and
help-seeking questions, relating old and new experiences, andssixjre
assessments and appreciations’

Conle (2003) states: “The milieu most conducive for narrative
interactions is a classroom climate that promotes personalyiend
reactions rather than arguments. Contextual statements ratlaer
generalizations are valued as well as expressive rather abatract
language” (p.5). Giving the children the opportunity to individuakpress
themselves contributed to this climate. Freewriting was immpfemented in
two lessons in one school. In the next design experiment, weakél a
closer look at how freewriting functions in the classroom bgl@menting it
systematically in all the lessons. Furthermore, an exaroimati the group
process of composing an e-mail on the basis of the freewritiilyde
conducted to gain insight in how children exchange individual idetdmnwi
their groups.

In addition, sending e-mails to a partner group contributed pelyitto
the establishment of a positive climate for writing. Writiog real audience
motivated the children (cf. Carvalho, 2002). They were eagert tio g@ow
the other group and enthusiastically shared experiences. Howéeer, t
findings also indicate that the partner groups hardly reactedcto @her’'s
e-mails. An initial exploration of the amount of reactions preserie e-
mails confirms this impression. In 45% of the e-mails a reat¢tqrevious
e-mails is given. In only 18% of the e-mails, these reactionserned the
design task. Moreover, the groups only answered 27% of the topieerela
guestions. Most of the reactions concerned the length and qualite ef t
mails. Given this low interactivity, is using e-mail foffleetion worth the
effort? To answer this question, a closer examination of thabosltive
process of reading and writing e-mails needs to be undertaken.



Chapter 3

Design experiment 2:
Reflection-on-action within and between groups

I ntroduction

In the first design experiment, an instructional design for réfkect
narration via e-mail was implemented in two primary classeofnkey
element of the instructional design was a paper workshketgiups wrote
their reflective narrations on this worksheet before theyedyit in the
computer and sent it to their partner groups at another school. Tkeheet
successfully located the writing process in the classiebere groups could
focus on task-related reflection instead of computer-centered typingdd
more structure to the process of reflection and yet keep eighifdren’s
freedom to reflect on self-chosen topics from the lessons, ankéyer
element was added: individual freewriting. The teacher aidreh of one
of the participating schools experimented with freewriting rduithe fifth
and sixth lesson. Freewriting positively influenced the leagthrichness of
the reflective narrations. It yielded the structured freedorhttieateacher
and children needed. In the first design experiment, freewriting was
introduced and employed on a small scale. In the second design experime
that is presented here, it is systematically embedded in all thedesson

Furthermore, adding freewriting to the process of e-mailimfssthe
focus from the e-mail exchange itself to the group processesiading the
use of e-mail. At first glance, the interactions betweenugs in the e-mail
exchange were found to be rather low. The groups shared theirodas
experiences, but hardly reacted on each other’'s narrationsraises the
guestion how exchanging narrations via e-mail is beneficialffecti®on-on-
action. Therefore, in this second design experiment we set oukeoata
closer look at the group processes evolving around reading and veiting
mails. The second design experiment sought to answer the following
research questions:

(1) How does freewriting support reflection-on-action when it is
implemented in all the lessons?
(2) What is the reflective nature of collaborative narration?
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The second design experiment
Embedding e-mail in the design task

The design task was the same as in the first design expeériifiee
children worked in small groups (2-4 children) on the design of an
ecosystem. The first two lessons introduced the topic and thestieeun
these lessons, the groups designed the ecosystem of a goldfisksdnsle
three to five, the groups designed an ecosystem for a selfnchosral. In
the final lesson, the groups presented their designs.

The worksheet was further simplified (see Figure 3-1). d$®gnments
were removed. The worksheet now contained an e-mail formabaviidader
to note lesson number, group name, addressee, and subject. Below the
header, there was space to write down the message. A tip abttioen
suggested that the back could be used if needed. Children &&eht and
received e-mails in a group portfolio.

WORKSHEET LESSON:
GROUP NAME:

To:
Cc: kidnet@edte.utwente.nl

Subject:

Write your below.

More space needed? Continue writing at the back!

Figure 3-1 Third prototype of the e-mail worksheet
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Freewriting was embedded in all lessons. The children prempted to
think about the lesson for three minutes in silence and thenatogiat it for
five minutes without paying attention to grammar, spelling, aple.sThe
freewritings served as input for a group e-mail. In theolegdan for the
teachers, a step by step procedure of freewriting was given (see F@jure

Go through the following steps with your pupils:

Step 1. Hand od a paper to each pupil on which they write dowithbiheir
own and their group's name.

Step 2: Give them 3 to 5 minutes to reflect in silencetleir experiences wit
the past lesson (experiences during the lesson, tiwaa learned, their opiniot
on the lesson, collaboration).

Step 3. Give them 5 minutes to write about their thosgmbnstop. During the
freewriting stimulate the pupils to write down witatmes to their mind and n
to think deeply on what they want to write downt teoread againpotcorrect ol
to deliberate.

Step 4: Indicate half a minute before they have to stojing that it's almos
time so that they can make a more or less completde.

Figure 3-2 Lesson plan: A step by step procedordréewriting

The lesson plan gave background information about freewriting and e-
mail, and explained their purpose. Examples of freewritings andile-ma
were given. The lesson plan also indicated how to organizerticegs of
composing an e-mail from the freewritings (see Figure 3-3).

Group work; formulating and sending a group e-mail:

Step 1. Hand out a worksheet to each group.

Step 2: Have them write down lesson and group name.

Step 3. Have them make one collective e-mail of:
- A reaction on the received e-mail prepared abginning
- The individual freewritings

Step 4. Have them type the e-mail and send it.

Figure 3-3 Lesson plan: A step by step procedoiredmposing group e-mails
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Additional hints were provided that focused on structuring the psock
reading each other’s freewritings in the group (see Figure 3-4).

Hint

Reading each other's writings can be organizediious ways. The pupilsan
send round the writings and read them each forh@msélf. In doing so they c:
make notes about what is important for them to Wi the collective enalil.
The writings can also be read aloud to each ofbering the reading they c
discuss per writing what should be put in the atilee e-mail.

Figure 3-4 Lesson plan: Hint to structure readiingewritings

Groups from different schools were paired to each other. M@kt
was used to send and receive e-mails. E-mail moments weshadly
before and after working on the task. Two e-mail moments emteedded
in each lesson. Each lesson started with reading and disctissingceived
e-mail from the partner group. Each lesson ended with writing anghgend
an e-mail. Only in the first lesson, the children started withing an
introductory text. These texts were integrated in the e-tmailwas written
at the end of this lesson.

Participants

Three schools voluntarily participated in the design experiniEme.
schools were sited in villages in a rural area of Enschiede\¢therlands.

The schools participated with one classroom each (grade 5-6, aged 10-12). In
total, 12 groups participated. Two schools had normal student populations
(schools 1 and 2). The other school (school 3) housed only twaeshild
because of closure at the end of the school year.

The schools had access to at least one computer connected tortiet Inte
and the teachers were familiar with the basics of e-nwdtivare. The
children varied in their experience with e-mail at home. E-imail not been
used in two of the classrooms. In one classroom, initial stapbden taken
to teach the children the use of word processors and esm#ikimonths
preceding the project. The schools had some experience with working in
groups. In the school with two children, working independently through an
individual program was the standard. Learning-by-Designing wagmei
schools.

In a face to face meeting with the teachers, lesson mlatenere
introduced and an e-mail schedule was set. During the projedeableers
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stayed in touch via e-mail to share experiences and infoclather about
any change of plans.

Procedure

A broad range of data was gathered to gain insight in the implatizent
of freewriting by the teachers, the children’s motives foevingting, and the
collaborative process of reflective narration. Audio recordimgse made of
three focus groups. These groups (one in every classroom) elecked by
the teachers. Focus group 1 (school 1) consisted of two boys and one girl
Focus group 2 (school 2) consisted of two boys and two girls. Focus group 3
(school 3) consisted of one boy and one girl. Their group workecasded
throughout the lesson. Semi-structured interviews with thedremil from
these focus groups were held at the end of the project. Dwezhaidal
problems these recordings could only be partly transcribed. Iricadtitthe
data gathered from focus groups, trained research assistentsedbferv
classroom practices. They used protocols consisting of observationa
checklists where they could check off and describe each btine tesson
plan. Design products and e-mails of all the groups were archived.

The audio recordings were transcribed and used to gain ineighe
collaborative process of reflective narration that lies klkhiading and
writing e-mails. The e-mails were segmented into clausesadetidor their
general content (Personal Talk, Communicative Talk, Desigif.t Design
task related segments were further categorized in thechiegories of
reflective narration that were found in the e-mails of thet fdesign
experiment (Describing, Questioning, Relating, Appreciating, and
Assessing). Interrater agreement was calculated fdn etep. A second
independent coder coded about 25% of the data. For segmentation, the
interrater agreement was 95.9%. For general coding, Cohen’s Kisbged
.95. For detailed coding, Cohen’s Kappa yielded .80.

The results of the second design experiment are presentdd thieh
three perspectives on narration proposed by Conle (200B) first
perpective (act of narrating) presents findings on the &sch
implementation of and children’s motives towards freewriting. dditéon,
we describe the collaborative process of composing an e-naail the
freewritings. The second perspective (rhetorical stat@npeesents findings
from the general coding of the freewritings and e-mails. Tihied t
perspective (story) presents findings from the detailed ngodif the
freewritings and e-mails. Finally, we revisit the firstgective and look in

8 For a detailed description of segmentation andngpgrocedures, we refer to chapter two.
° For a detailed explanation of the three perspestiwe refer to chapter two.
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detail at the act of reading and discussing a received|drora the partner
group.

It is important to note that children's writings are traesldtom Dutch.
In the act of translating the fragments presented in thsishour main goal
was to preserve the unique characteristics of children'sssipns (e.g.,
words, syntax) without a loss of meaning for non-native speakers. |
addition, the e-mail fragments that are used to illustfiadings arenot
segmented.

Results
The act of narrating (composing an e-mail)

The teachers used freewriting as planned. They embedded Itthreal
lessons (with the exception of one lesson in one school due to tinte) li
shortly after working on the design task. They carefully foldwhe step by
step procedure in the lesson plan giving the children three miausdently
think about the lesson. After that, the children wrote for fivautes. Now
and then, the teachers helped individual children that got stuakgigesting
what they could write about. Sometimes, they prompted the chitdrieto
think but write in a continuous flow.

The teachers evaluated freewriting positively. They repothed it
structured the e-mail process. This is nicely illustiah an e-mail exchange
between two teachers. The first teacher wrote:

I have done the freewriting exercise. The childneere very
enthousiastic and eager, maybe also because inewasWhat was
especially nice, was that | had told them that gream and
misspellings didn't matter. The most important thinow was the
content of their writings, putting their observatsointo words. | like
the work format. Do you link freewriting to the gnanar lesson?
(Teacher 1, e-mail, lesson 2)

The second teacher replied:

| liked the freewriting exercise. | can see whatytthave learned
from the lesson (which actually is quite a lot) dmalv the children
experienced working in groups. | don’t connect éxercise to the
grammar lesson. | read them before the e-mailsané away, but |
don’t revise their texts and don’t let them reuise texts.

(Teacher 2, e-mail, lesson 2)

In general, the children too evaluated freewriting positiv€hey were
able to think and write about the lessons and most of the childrem wer
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motivated to do so. However, freewriting was not evaluated pelsitby all
children. Two types of negative reactions were given. Somedrehil
experienced freewriting as an obligatory exercise that sihralyto be done.
They didn't feel invited to express personal experiences, therred write
down a pragmatic recount of the lesson. In addition, for some children
freewriting was difficult. Although freewriting seeks to dréearners from
writing constraints (Elbow, 1973), some children found it physicahyg
mentally difficult to engage in a flow of writing. The followirfggldnote
illustrates both types of reactions:

They didn't like freewriting. Pim indicates he camirite that fast.
He also says there are so many thoughts crossiag mnd. Pim
says it wasn’t nice that Ellen wrote much more eawole. For Ellen,
on the other hand there is no challenge in it:eiguential order she
considers what was done during the lesson andsnttite down.
(Researcher, field note, lesson 6)

After freewriting, the groups composed an e-mail. Often, thixqss
started with reading each other’s freewritings. Sometinheschildren read
each other’s writings silently for themselves. Other $inthey took turns
and read their own freewritings aloud. After reading the fritengs, the
children used a worksheet to write an e-mail message. Tluhersa
instructed them to write a reaction to the received e-nmalta compose a
group e-mail on the basis of the freewritings. In the process opasing
group e-mails, the freewritings played an important role. Thédreki
frequently referred to the freewritings while discussapgions, chose parts
that could be used in the e-mail, and discussed similariigglifferences to
reach an agreement about what they should write to their partmgy. grhe
following fragment illustrates the composing process. Jan, DageSarah
have just read aloud their freewritings and start writing the e-mail:

[1] Dave: The e-mail
[2] Sarah: Jan does the writing
[3] Jan: O.K., I'll start writing. Today was anedull e-

mail lesson, yes? That's the beginning. Today....
Come on, Dave get with it. Today, what's today?

[4] Sarah: Today is thirteen, eleven

[5] Jan: Thirteen, eleven

[6] Sarah: November

[7] Jan: We had a very dull e-mail lesson.

[8] Dave: Why? | liked it.

[9] Sarah: Except for Dave.

[10] Dave: Yes, but. Write it down, will you. kigd it.
[11] Jan: A very dull e-mail lesson. Only Davieghd it.

[12] Dave: | liked it a lot.
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[13] Jan: Today, November 13, we had a very duihail
lesson. Only Dave liked it.

[14] Dave: You are doing fine, Jan.

[15] Jan: The e-mail lesson was about fish.

[16] Sarah: And their environment.

(Focus group 1, audio recording, lesson 2)

Jan, who is proposed as the writer, immediately stansullating a first
sentence. The topic of this sentence, that the lesson was bsriwyjved
from his freewriting. Sarah also wrote down that she didné the lesson.
Dave, however, had written that he did like the lesson. He defars
position during the writing process (lines 8-12). This leads tadarstnent
of the e-mail (lines 13-14) and the writing process moves on (lines 15-16).

The fragment illustrates that children now had a means tipate in
group discussion by using their freewritings. Comparisons between t
content of the freewritings and the e-mails also suggesthbie was equal
participation. Most e-mails contained parts from at least twewiritings.
Often, groups looked for similarities between the freewritithgé could be
summarized into a group opinion. For example, Etién wrote thaikée |
doing the presentation, Robby that he liked it but was nervous, andi&®
that she liked the presentation but found it difficult. They sunz®drthese
experiences into the following sentence: “We all found it \difffcult, but
nice to do”.

The most commonly used strategy for composing an e-mail from the
freewritings was adoption. By adoption we mean copying parts fhem t
freewritings and pasting them into the e-mail. This does nannibat
adoption was a mindless process. The children seemed to becorsecawa
the specifics in each writing, and combined the unique topics from the
writings into a group story. The following fragment illustsatbe adoption
strategy:

[1] Felix: Hey! you got quite a story, how didwdo that?

[2] Lisa: Here is another story. Or do you mdaase?

[3] Felix: No, | mean the one....about all you ....terihat
down

[4] Lisa: Do | have to copy all this?

[5] Felix: No, just some fragments, take somegrnants
from each one

[6] Lisa: Okay. So, from Daniel's | take.. Okayhis

fragment comes from Daniel’'s. And from Felix’s

we take this whole piece. From Karen’s we take,
Karen what have you got here? (Lisa reads
Karen’s writing aloud) What should | take from

Karen's? The teacher was ill, the children
weren't.
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[7] Daniel: We heard your teacher was ill.

[8] Lisa: Look, I've got someting on the presdita
lesson, Felix has something on...With Karen we
have something on the environment. From Karen
we have what it can do and such things, with
Daniel we have ‘Biotopia® and with Felix about
balance and all that.

(Focus group 2, audio recording, lesson 5)

Although freewriting was successfully implemented in the otesss,
some problems were also noticed in relation to the composing préoess
reading each other’s freewritings often happened in a somewtaicchad
unstructured way. No specific time was reserved for readingligodssing
the freewritings. Instead, this was often mixed with writing the e-mail:

[1] Karen: Hello, Blackboys

[2] Felix: The lesson was great fun, but thingstiverorse
than last time

[3] Lisa: Karen, we can't send a photograph for heve
no scanner at school

[4] Felix: | can’t read this any more

[5] Lisa: Yes, the same with Karen, | can't redadany
more, she has crossed out a large part

[6] Felix: Hello, Blackboys

[7] Lisa: I'll start writing very neatly now

[8] Felix: We have chosen the animal, the owl

[9] Lisa: The wood owl it was. We have chosen wood
owl, for you could choose an animal yourself.

[10] Felix: For you could not choose an animal gl We

had to choose one from a group, didn't we?

[...]

[11] Felix: What else can we write down? We haveught
of quite a lot

[12] Lisa: Thought up quite a lot, thought up isonm
beautiful. It was a very nice lesson.

[13] Felix: Yes, but not so difficult. Daniel wrot& wasn't
an easy lesson like normally

[14] Lisa: It was a nice and easy lesson. Fulbsto

(Focus group 2, audio recording, lesson 3)

The group just started writing (lines 1-2). Several timesy thelicitly
refer to the freewritings (lines 3-5, 13). A short discussionvegohround

10 ‘Biotopia’ is a fictitious planet in a story thatas read to the children at the beginning of
each lesson. The children helped ‘professor N.AeTiur build an ecosystem on this planet.
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two topics that are derived from the freewritings: the anithely chose
(lines 8-10), and how they appreciated the lesson (lines 12-14).tfiéat
children only incidentally read and discussed the freewritingsoaly after
they started writing an e-mail might explain the strategwadption that
emerged in most groups.

The teacher in school 1 skipped the composing process after the second
lesson. In the months preceding the project, the children in #isrobm
were trained in word processing. For the teacher, a side aisirgf e-mail
was to increase the children’s independent use of word processors.
Therefore, he let the children type their freewritingsaigroup document.

The children did not read and discuss each other’s freevaitirigey merely
sent out their group document to the partner group in an attachment.

Rhetorical statement (freewritings)

In total, 231 freewritings were produced in six lessons. Their Hengt
differed between schools (see Figure 3-5).
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Figure 3-5 Differences in the length of freewmtinbetween schools.
The boxplots show the range, median, and fiveeystli
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The freewritings had an average length of 63.7 words (s.d.=25.3,
N=226)". In school 1, they had an average length of 78.0 words (s.d.=31.3,
N=78), 56.9 words in school 2 (s.d.=17.3, N=138), and 46.0 in school 3
(s.d.=14.6, N=10). It differed significantly between schools 1 angf(2, (
216)=23.3, p<.01), but not between schools 2 and(8,(148) = 3.5, n.s).

In addition, the length of the freewritings changed across Hesgee
Table 3-1). In school 1, the length was highest and increased d&sesns
(x*(4, 78) = 11.0, p<.05). In school 2, the length decread€si (138) = 21.2,
p<.01) whereas in school 3 it fluctuated(4, 10) = 4.6, n.s). Why do these
patterns differ? The fluctuations in school 3 can be axpthby the fact that
the two children in this classroom did not like freewriting, hled the
lessons. These mixed feelings might have affected the lengttheof
freewritings in variable ways. In schools 1 and 2, the impleatient of the
composing process can explain for the differences in length. In sé&hool
composing an e-mail based on freewritings was skipped aftesettend
lesson and freewriting functioned rather independently from tinaibuse.

As a result, the children in school 1 developed less audiawegeness
during freewriting. In contrast, the children in school 2 wenmy @svare of

the audience while freewriting. Disrupted e-mail contact between thelschoo
in lessons three and four may therefore have decreased thetercil
motivation for freewriting.

Table 3-1 Average length of freewritings in thegbools across lessons.
The values represent the length of freewritings={18, Nb,=138, N;=10)
in average number of words across schools and tesso

School L esson
1 2 3 4 5 6 Total
1 59.1 69.4 826 853 918 . 779
67.9 60.8 554 60.2 504 472  56.9
3 56.0 30,0 ¥ 410 485 545  46.0

The freewritings support the view that the children in schooid23asaw
freewriting as the running start for writing an e-mail mdnan did the
children in school 1. Their freewritings show audience awareness/aral
ways. The freewritings were larded with greetings (54.5%), waitt

M Five outliers were excluded from the calculations.
12 \issing values.
13 Missing values.
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personal information, questions and reactions addressed to the paotner
(25.2%). In school 1, only 19.2% of the freewritings contained greetings,
and 2.6% addressed the partner group. The following excerpt ilasstiz
audience awareness found in most of the freewritings in schools 2 and 3:

| thought it a pity we didn’t get an e-mail but édrd there was an
illness and that's why you couldn't work. [...] Andhope now

nobody is ill with you for in that case we won'tygaan e-mail again.
(Bram, school 2, freewriting, lesson 4)

Rhetorical statement (e-mails)

In total, 72 e-mails were sent during six lessons (M=6 e-mailgrnoep).
Weekly e-mail contact was realized between school 2 and 3. Hovlesa-
mail contact between school 1 and 2 was hampered due to ittheke
teacher. In school 1, lessons were rescheduled. As a sghatl 2 received
no e-mails from school 1 in lessons 3 and 4, and received two ®-mail
lesson 5.
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Figure 3-6 Differences in the length of e-mailsAmen schools.
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The e-mails had an average of 148.5 words (s.d.=122.0, N=T@)s
differed between schools (see Figure 3-6). In school 1, the avienaggh of
the e-mails was 237.5 (5.d.=99.6, N=29). In school 2, the average leagth w
67.5 (s.d.=17.0, N=35). In school 3, the average length was 98.5 (s.d.=29.2,
N=6). The difference was significant between schools 2 and(B @é1) =
6.0, p<.05), and between schools 1 ang’@L( 35) = 8.6, p<.01). The latter
can probably be ascribed to the fact that in school 1 fréegsitvere pasted
into the e-mail.

The e-mail segments were coded as either Personal Talk (dayy’s
hobby is horse riding”), Communicative Talk (e.g., “We received ysur
mail”), and Design Talk (e.g., “We added new animals to our stasy) to
gain insight in the general rhetorical structure of the #gsman almost
similar distribution pattern of PT, CT and DT across lessaass found as in
the first design experiment (see Table 3-2). PT was mosemtren the
beginning and decreased towards the gf{@,(70) = 20.8, p<.01), CT was
present during the whole communicatiof(Z, 70) = 2.8, n.s), and DT
increased across lessopgZ, 70) = 13.9, p<.01).

Table 3-2 Personal, Communicative, and Design Tratke e-mails across lessons.
The values represent percentages of segments (MFtd8ded in one of three
categories and show their distribution across lesso

Coding L essons

1&2 3&4 5&6 Total
Personal Talk 48.5 8.5 7.3 21.1
Communicative Talk 19.7 214 221 21.1
Design Talk 31.8 70.1 706 57.8

In school 1, the freewritings were literally pasted into whfiles with
only minor adjustments. In addition, their freewritings showed digus of
audience awareness. Therefore, we expected to find a lower tageai
CT and PT in the e-mails of school 1. This expectation waBrowd (see
Table 3-3). A significantly larger part of the e-mails veleslicated to DT
(41, 70) = 37.5, p<.01). Still one third was dedicated to estahtjsa
personal and communicative relationship with the partner group.

1 Two outliers were excluded from the calculations.
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Table 3-3 Personal, Communicative, and Design Tratke e-mails across schools.
The values represent percentages of segments @blstiiN=1075)
and schools 2/3 (N=524) coded in one of three aaieg.

Coding Schools

1 2/3
Personal Talk 17.2 28.1
Communicative Talk 18.5 26.9
Design Talk 64.3 45.0

In the first design experiment, most e-mails had a sandwich struchae. T
e-mails started and ended with communicative and personal information, and
contained design task related talk in between. This sandwiscttst was
also expected to be the most common structure in the e-maithadls 2
and 3. Because in school 1 freewritings were literally paste the e-mail,

a different structure was expected in their e-mails. Bxigectation was
confirmed. In schools 2 and 3 and in the first two e-mails of schoal 1,
sandwich structure was present. In the other e-mails of schooblbcla
structure was found. Sometimes, but not always, the e-maibdtaith a
greeting and reaction to the received e-mail. This was fotldweblocks of
freewritings, headed by the children’s names. Often, there wageating at
the end. Instead, greetings appeared in between the blocks. Therfgllowi
fragment of an e-mail illustrates the block structure:

The dolphins for group The Monkey Tails

Answer to question 1 : Robert was il

Answer to question 2 : No, we won't attach a photo

Robert group 4

At first we received the e-mails from the othemfréhe other group
we got some we had to read and answer. Next ochéeaold us
about Professor N.A.TURElater we had to look up things in books
and we had to draw then some ten to fifteen minlaties we had to
stick on everything. On quite a big piece of pap¥e had a yellow
one and it was about the wood. We had added alkkirfi things and
animals. Then we had to write and that's what I'aind right now.
That's all | can write about the lesson so I'llstaere.

Best wishes from the Dolphins group 4

Theo group 4

Today we had another e-mail from Prof. N.A.TUREstkime our
group a green piece of paper and you had to makeidgs and stick

15 professor N.A.Ture' is a fictitious characterarstory that was read to the children at the
beginning of each lesson. The children helped pemfie Ture build an ecosystem on the
fictitious planet called Biotopia.
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them on it. | drew a butterfly and some trees. NIARE said that in
Biotopia many animals were dying.
(Group 4, school 1, e-mail, lesson 4)

The same rhetorical moves that we found in the e-mails ofr8iedésign
experiment (i.e., extended greetings, metatags, repetitivectiges,
enumerations, and spoken language) were présdmit their frequency
differed. Fewer extended greetings (55.6% opposed to 96°8%,158) =
38.8, p<.01)and spoken language (11.1% opposed to 6#8¢l, 158) =
49.4, p<.01) were found whereas more metatags (56.9% opposed to 37.8%,
(*(1, 158) = 6.1, p<.01), repetitive structures (69.4% opposed to 2&1, (
158) = 27.1, p<.01) and enumerations (51.4 opposed to 3B, 158) =
3.1, n.s) were present. The repetitive structures took diffdmms in
school 1. They did not consist of repetitive sentences or numbgeitog
were constructed around headings, tables, and chronological stsu@iye
“First we..., Then we..., After that we..."). Part of the differes, for
instance the limited use of spoken language items, may be exblainbe
fact that different styles and genres can evolve in contiean(cf. Bhatia,
2002). In addition, the fact that school 1 used a word processor [yrobab
influenced the rhetorics of their e-mails as can be seetheim use of
headings and tables to format the information.

The style of the e-mails differed between the schoolshéne-mails of
school 2 and 3, the staccato style that was found predominant firsthe
design experiment was most frequent. In these e-mails, désusind
evaluations were summed up without extensively elaborating on thehe
e-mails of school 1, an anecdotal style was found. Within thekfloc
extensive and chronologically related descriptions and evahsatp the
lessons were given.

Story (freewritings)

The freewritings contained descriptions of the process and profluc
designing. Many times children gave a detailed chronologicalust of the
lessonas illustrated by the following fragment:

This afternoon we had another kidnet lesson. Wetké little about
last week. Next the teacher read the e-mail froof. N.A. TURE to
the class. It was about Biotopia that there arentany animals and
too little food. Then we looked at some e-mailgrrthis week and
last week. Then we could do our own ecological camity on a
large piece of paper. That took us about half amr bod then we had

%8 The rhetorical moves were measured at e-mail levebntrast to the general and detailed
coding of the contents of the e-mails that weresue=d at segment level.
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to clean up and finally as usual the five-minutielelast of all. It
was a quarter to three and school was over.
(Tim, school 1, freewriting, lesson 4)

And they frequently described their designs. Some descripti@me w
more general than others:

This time we discussed the adder and what it liveslt feeds on
mice so we had to make lots of questions about mfeere they live
and all that.

(Daan, school 2, freewriting, lesson 4)

It has gills to breathe with. The goldfish has anttwle. It poops and
pees at the same time. It must be able to swimhasdins for that.
The eyes may be very big, sometimes they are small.

(Mija, school 2, freewriting, lesson 1)

The descriptions were enriched by evaluations by relating olchand
experiences, and expressing appreciations and assessments. No tiampara
or help-seeking questions nor other kinds of questions about the tepic w
found in the freewritings. The children expressed their appreciatiotise
design task in almost every freewriting. Sometimes, theseepfions were
expressed in rather general terms such as “| liked the lessdih'thought
the lesson was difficult”. Many times, however, the children addagons
why they (dis)liked the lesson, the topic, the group work and soan. F
example:

| don't like fish for it just swims about like that circles and you
can’'t do anything with it. it doesn’t make any sdusnd only says
blub, blub sometimes fish die just like that.

(Mustafa, school 2, freewriting, lesson 1)

| sometimes liked the lesson and sometimes | didirthink our
group is nice we can work together nicely I thirghfare quite dull
animals. The lesson you had to think up all theghifish need I
didn't like so very much | think it's nice to hawe fish in our
classroom.

(Marion, school 2, freewriting, lesson 1)

In addition, they frequently assessed their own behavior in therigs
They reviewed their design products and what they had learned from it. They
also evaluated their own role in the collaborative learningcgss. The
following excerpts illustrate this:
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| have learned from this afternoon’s lesson somethihat we have
to discuss in our group and that we have to distbisgs in the
group and not keep them to ourselves and about fitin't know

very much yet but a lot more now and | like that.

(Willem, school 1, freewriting, lesson 1)

But Kevin didn’t cooperate very much he hardly edees. And
Jenny was being silly now and then but | was diket that as well.
And again !! Saskia was the boss.

(Stijn, school 2, freewriting, lesson 2)

In some freewritings, the children explicitly related new elgmees to
personal experiences from out of school. This occurred in two ways sk the
cases, the children related what happened in the classroom ier earl
experiences, or to current circumstances at home and in their lifes:

It was about fish | liked that because | have somyself (at my
father’s).
(Saske, school 2, freewriting, lesson 1)

A fish in the classroom we liked most of all sonnd listen to the
teacher at all most of them were constantly watghire fish for they
were anxious to know how it swam and how it bregthmst of our
class had never yet seen a live fish and that's wWiey were
watching the fish all the time.

(Dieuwer, school 2, freewriting, lesson 1)

Some of these accounts were fantasies that went beyond raadity
related the classroom experiences to what might happen elsewhere:

An adder is a beautiful and dangerous animal. Wyem come
across it on the moor I'd better take care if | evgou. For it has
fangs and once it has hold of you | think you héitke chance to
stay alive for poison is very dangerous.
(Bram, school 2, freewriting, lesson 3)

The many personal perspectives that appeared in the fregeriti
illustrate that the freewriting exercise helped the childreeXpressing an
awareness of their own role in learning. Freewriting encodraggif-
reflection, reflection on others, and reflection on the procespamutiict of
learning.
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Story (e-mails)

All Design Talk segments of the e-mails were categdrineone of the
five categories (see Table 3-4). In general, the resultsthi® e-mails
reflected those for the freewritings. Most design talk wha descriptive
nature. Furthermore, the groups frequently expressed their persona
perspectives on the design task by appreciations and assesangritsa
lesser extent by relating old and new information. Justtlikefreewritings,
the e-mails were not directed at posing questions about the tdpic
designing. Only a few such questions were found.

Table 3-4 Descriptions and evaluations in the élsracross schools.
The values represent percentages of segments @dIstiiN=691)
and schools 2/3 (N=236) coded in one of five catego

Coding School

1 2/3 Tota
Describing 76.4 59.4 72.6
Questioning 0.9 0.2 0.6
Relating 2.6 1.4 2.3
Appreciating 10.7 26.6 14.4
Assessing 9.4 12.4  10.1

Table 3-4 shows that the content of the e-mails differed leetwehools.
In school 1, relatively more descriptions were found than in sci2oaled 3
(x’(1, 70) = 39.6, p<.01). The e-mails gave detailed chronological accounts
of the process and product of designing, sometimes by presentinget®mpl
tables of what was found as is illustrated by the following fragments:

We received a paper with all animals on it. Like fox, the wolf,
hamster, seal and a lot of others. and also quesstid/e had to
choose an animal and this animal we had to put imother paper.
Later on | had to type everything we found and whlad typed |
had to put it in a table. Steven and Ginny had @kendrawings
while | was typing. Steven drew a hare and whae&ded and what
it needed in the environment. And Ginny drew a head did
exactly the same as Steven did. It was a nice heddot like other
times, the previous lessons were a bit more borfitgn we had to
write for five minutes what we thought of the lessnd about what
we did.

(Group 5, school 1, e-mail, lesson 3)
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We have made a modél

Dunes: fox

What must | be able to do, What do | need for tiébat do | need
in the environment

Eat, mouth, food

Walk, feet, ground / soil

Mate, sexual organs, partner

Hear, ears, sound / rest

Smell, nose, scent

See, eyes, sun

Hunt, self defense, prey (opponent)
Urinate, penis or vagina, tree

Poop, bum, a hole in the ground
Grow, bones / muscles, food

Feel, nerves, thing

Play, body, pleasure

Clean, tongue, water

Swim, legs, water.

(Group 1, school 1, e-mail, lesson 3)

In schools 2 and 3, the descriptions were less extended. Tlalse-m
summarized what had happened in the classroom. Relativelye mor
evaluations were found than in school (1, 69) = 4.8, p<.05). Their
descriptions were larded with appreciations and assessments:

We chose the wood owl for you could choose from es@nimals.
We had thought up quite a lot. It was a nice bsb @n easy lesson.
Did you think so, too?

(Group 6, school 2, e-mail, lesson 3)

We liked the lesson about the goldfish. And esplgcitis nice to
have a fish in our classroom. We also liked théetefrom prof
N.A.TURE. We knew a lot about fish. We think it athrer dull
animal because it just swims around in circlehalt scales to protect
itself.

(Group 3, school 2, e-mail, lesson 1)

Overall, the e-mails of schools 2 and 3 seemed more genemathhae-
mails of school 1. In school 1, freewritings were literally pdsn the e-
mails which preserved the detailed and personal character of the
freewritings. In contrast, the e-mails of schools 2 and 3 wengposed by
adopting from the freewritings. A phase of group thinking to reach

" For matter of convenience, the original table ttre# children put in their e-mail is
presented textually.
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agreement followed the phase of individual expression. As dt,resme
details of the individual freewritings were lost.

The act of narrating (receiving an e-mail)

We enter the classroom at the beginning of the second lessams Foc
group 2, consisting of two boys (Daniel and Felix) and two girlsa(land
Karen), is about to complete their design of a fish's ecasydte the first
lesson, they designed the fish itself by using the first threstiqne of the
design heuristic: ‘Who am I', ‘What must | be able to do?’, &utat do |
need for that myself'. In the second lesson, they are tordésighabitat of
the fish by using the design question ‘What do | need for that in my
environment?’. Before they start working on the design, an Efraai their
partner group is received. In the next fragment, they are re#uing-mail
aloud and shortly discuss its content:

[1] Daniel:

[2] Felix:
[3] Daniel:
[4] Karen:

[5] Lisa:
[6] Daniel:
[7] Lisa:
[8] Daniel:

[9] Karen:

[10] Daniel:

[11] Karen:

[12] Lisa:

[13] Daniel:

[14] Lisa:
[15] ?:
[16] Lisa:

Wageningen. As leader of the group ined the
group ‘the Kippos'. What should a fish be able to
do and what does it need for that? We think the
following: what must | be able to do? Swimming,
seeing, eating, breathing...

Pardon?

Stability

Eating is there two times! Look, thetesays
eating, and there again.

Stabilty?

Yes, stabilty.

What is that?

That you survive (continues readingualp What

do | need: fins, eyes, mouth, gills, grey cells,
waterplants.

Waterplants, yes

Sexual organ and a female. Have yaugjnt of
anything else? Mail us back. Regards the
Blackboys.

Well, what else do we need with this?

Well, we had to discuss what is intéires

Eating two times

Yes, why have you got eating two times?
Pardon?

But look here, that’s strange | thirfiér here they
have eating-mouth, and here eating-waterplants.
So here they mean with environment, waterplants.
So this doesn't really belong here. They eat
waterplants.
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[17] Daniel: Swimming, seeing is eyes, eating isakhe
breathing is gills, thinking grey cells, eating

[18] Lisa: Waterplants, but (recording not clear)

[19] Daniel: | think they eat waterplants

[20] Lisa: Yes, but that is in the environment

(Focus group 2, audio recording, lesson 2)

The fragment shows that the content of the e-mail is alreadysdied
while it is being read aloud. Questions arise (lines 2, 5, 7), aikihgtr
things are pointed out (lines 4, 9). After the e-mail is reads further
discussed (lines 11-20). Daniel starts the discussion by bringanépict that
was pointed out by Karen before, namely that the partner gronpome
‘eat’ two times (line 13). Lisa elaborates on the problemniycating that
different matters are related to the function of eating (16)s Bhort
discussion draws the group’s attention to the environment of the i
eating, the fish needs a mouth, but it also needs waterplardgatfiog in its
environment (lines 16-20).

Next, the group starts working on their design. It appears that the
understanding of waterplants as food for the fish was only tempdXkary.
soon as they start working on the design, the topic of watésplarenters
the discussion:

[1] Daniel: O.K., a fish needs, a waterplant, ihdareathe,
and then it can again

[2] 2 And then it can eat!

[3] Daniel: Yes, but then we must again

[4] Felix: Well, how to do that now?

[5] Daniel: They have made a mistake, a fish has no

waterplants
(Focus group 2, audio recording,, lesson 2)

Daniel brings in the topic of waterplants and elaborates by #tating
that the fish needs waterplants for breathing (line 1). Anoth&t brings in
that the fish needs waterplants for eating too (line 2). fhag had already
found out from discussing the received e-mail. Then the group becomes
confused about the double role of the waterplants (lines &dtphout the
distinction of what a fish needs to have itself and whateids in the
environment (line 5). In this confusion, explicit reference is m@adéhe
partner group (line 5). The most noteworthy thing in this discussitmat
the group adopts an issue from the received e-mail with tlemtirio
integrate it in their design. On several occasions during théngnkesson,
the group resumes their discussion on the waterplants until tiobiepr is
resolved and the waterplants become fully integrated in their design:
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[1] Felix: I don’t know, are there any plants nesh water?

[2] Daniel: Yes, | think so

[3] Lisa: Yes, of course, for when at home

[4]17?: Yes, for it eats plankton as well

[]

[5] Daniel: Wait a minute, an oxygen plant

[6] Lisa: Yes, we have got that already? Waterglan

[7] 2: A waterplant is something quite different

[8] Felix: No, they are oxygen plants.

[9] Lisa: Because in that waterplant there is @tyg

[10] Daniel: Yes, but what have they got?

[11] Lisa: We aren’t going wrong, Peter

[]

[12] Lisa: Dirt, bacteria,they need clean water, n

[13] Felix: No

[14] Lisa: Waterplants

[15] Felix: Yes

[16] Lisa: For you often find those bacteria ontevplants

[17] Daniel: Clean water

[18] ?: Yes! And clean water, that's what watenpéa
need.

[19] ?: No, sunlight

[20] ?: No, waterplants and then to the bacteria.

[21] ?: And next from clean water to the waterpdan

[22] Lisa: Oh, no, we have done it the wrong wBgcteria
need clean water.

[23] Daniel: Yes, the bacteria clean the water.... $he just
doesn’t belong.

[24] Felix: Of course, it does! Waterplants growttwithe

help of sunlight.
(Focus group 2, audio recording, lesson 2)

Then the design reaches completion. The waterplants are rexyvaited
in the design. The environment is ready to welcome newborn menibers o
the fish family that of course will be in need of food and shelter:

[1] Felix: Now | know: fish, partner, young fish.
[2] Karen: Yes

[3] Felix: Food, for those young fish need food
[4] Lisa: Oh yes, food

[5] Daniel: Fish, partner, young fish...

[6] Lisa: And they in their turn need food...

[7] Karen: Hiding place
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[8] Lisa: And those are the waterplants
(Focus group 2, audio recording, lesson 2)

The fragments show that while designing, the group talked about
waterplants on several occasions the first one of which wéle weading
and discussing a received e-mail. The group adopted the tamic tfre
received e-mail and adapted it until it fit their design. ljses of other
audio recordings showed that the e-mails did not give risieeteame kind
of elaborate discussion in the other lessons of all focus gr@ipsr group
work protocols indicated that the groups read aloud the reteiveails and
discussed these. But mostly, these comments were about l@sgssites
such as misspellings, group names, personal talk, and whetheikdtethke
e-mail. As a result, these comments did not lead to exploraticasgisns
within the groups but resulted in short and shallow reactions sutiVeas
have already mentioned that’ and ‘They make a lot of mistakat did not
influence their subsequent group work.

Although the Waterplant-discussion appears to be an exception, it
illustrates that using e-mail can comprise more than juséxbleange itself.
Besides stimulating an interaction between groups, it can alseraje
fruitful discussion within groups. Writing e-mails together givése to
within group discussion as was illustrated at the beginnindiefrésults
section. Reading received e-mails can do the same adlusamted by the
Waterplant-discussion.

Conclusion

In the first design experiment freewriting was embedded in omby t
lessons in one school. In the design experiment presented in tpigrcha
freewriting was built into the lessons systematicallyttacture the process
of reflective narration for both teachers and children. In dasbon, the
teacher guided the children into subsequent steps of reflestiting. For
the most part freewriting was successfully implementethénclassrooms.
The teachers and most children valued freewriting. The writtog$ained
rich and reflective accounts. Freewriting encouraged e##ation,
reflection on others, and reflection on the processes and pradidessning.
This was continued in the e-mails as most e-mails weretraoted by
adopting parts from the freewritings.

Composing an e-mail with the group by using the freewritings as a
starting point proved to be valuable in several ways. Firspravided
children with the opportunity to bring in their personal voice and defénd
the process of constructing a group opinion. Second, the childrambec
aware of individual differences. This often led to acknowleglgthe
uniqueness of each writing by copying very specific parts im¢ogroup
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story. In other cases, it led to the construction of a group sumatian that
did justice to the different opinions of the group members.

However, the composing process was performed in a rather uastdict
and inconsistent way. In two schools, the children read and discussed e
other’s writings and composed an e-mail by adopting parts from fhieis.
passed off rather unstructured. The children often read andssgést each
other’s freewritings only incidentally and shortly. In the othdrost, the
collaborative composing process was skipped entirely. The childdemotli
read and discuss each other’s freewritings but typed theiriownshared
document that was sent to the partner group.

The way in which the composing process was implemented strongly
influenced the process of reflective narration. It affectetflidn’s motives
for freewriting which shifted from ‘private reflection’ teaddressing an
audience’ in the schools that used the freewritings to co-cohsiraap
stories. It had an impact on the rhetorical characteristiesrodils. The e-
mails in which entire freewritings were pasted had gewiht structure and
contained other rhetorical forms. It also affected theecéfle nature of the
stories. In the two schools that co-constructed from the fréeggijtthe
descriptions were shorter and less detailed. They containdidalglanore
evaluations. The e-mails in which entire freewritings weasted contained
more detailed descriptions.

We conclude that more attention needs to be paid to the composing
process in the instructional design. First of all, it shouldsg@mne the
individual nature of it by emphasizing that freewriting aimispeoducing
individual and personal accounts of the lessons without yetgakispecific
audience in mind. Second, a step by step procedure should be provided that
helps teachers and children structure the collaborative processdiig and
discussing freewritings. Therefore, the freewriting procedivengin the
lesson plan should be extended to comprise additional steps ticatr&ithe
composing process. Steps could be added that explicitly reserefdim
reading and discussing freewritings. Although they might still agaypts
from freewritings and as a result lose some details in thencmication
between groups, these details would at least be explored andduatbtin
groups.

Besides looking at the collaborative process of writing arai; we also
examined reading and discussing a received e-mail togetharalC® the
emerging practices appeared to be reading the e-mail aloud amg givi
comments. Although the received e-mails were read aloud and coetment
upon, these comments often were not about the design task. Rather, they
concerned personal and communicative talk. We only found one iastanc
a more extensive discussion in one of the focus groups andhjgeskis in
the Waterplant discussion. The children read and discussed thedeee
mail and adopted the topic of waterplants from the e-mail @othér
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discussion while completing their design. In this discussiay, sometimes
explicitly referred to their partner group. The Waterplantudison showed
that valuable discussiomithin a group can rise from e-mail contéetween
groups. Other researchers have also found that differentsgasctake place
within and between groups. For instance, Windschitl (2001) found timat: “I
contrast to the increasing homogenity of thought within groups, profoundly
different approaches to problem solving evolved between groups. The
diversity of approaches adopted by different groups was the key yinderl
condition for interactions between groups that were not possiblatia-
group phenomena” (p.32). Howe, Tolmie, Duchak-Tanner and Rattray
(2000) found that reaching within group consensus before confronting a
expert computer program was profitable for learning procedural lkadge.
And Finholt, Sproull and Kiesler (1990) found that within group disonssi
were aimed at negotiation and decision making whereas e-méilctovith
another group was used for making reports.

Within group discussions while reading a received e-mail oatwmnéy
once in the present data. Therefore, we conclude that the rgaiogss
was not implemented successfully in the classrooms. &igilto the
composing process, it needs to be structured through a step by step
procedure. The first step could be to read the received e-mail aloud. The next
step could be to point out remarkable, interesting or uncleas ipathe e-
mail. A third step could be to choose one or two of these pertinaibéns
for further discussion within the group. A final step could be to nmaites
about the discussion that can be resumed at the end of the ileghene-
mail communication between the groups.






Chapter 4

Design experiment 3:
Reflection-in-action by questioning with the web

I ntroduction

In chapter one we argued that reflection in-action and on-action ischeede
to improve the development of personal understanding. Narration véal e-m
was suggested for reflection-on-action and this was invéstiga chapters
two and three. We suggested questioning with the web for refldntion-
action. In this chapter, we explore if and how the web can be oseli$
purpose. A third design experiment was conducted in four classrooms in
which groups of children used the web to find answers to se#rgeed
guestions while working on a design task in the domain of biolbgy .third
design experiment sought to answer the following research questions:

(1) How can questioning with the web be implemented in the classsoom
that the groups become engaged in reflection-in-action?
(2) What is the reflective nature of the questions and answers?

The first research question aims at the development and gealofan
instructional design. The second research question aims aiggaisight in
the nature of the questions posed and answers found and seekddp deve
definition of reflective questioning with the web.

The following sections explore in more detail how questioning and the
web function in the primary classroom. We depart from genefamation
seeking models and develop a more situated view of questibyidiyiding
it in three stages. Next, we consider use of the web as msrfwmareflective
guestioning. We discuss the possibilities and limitations of rerild
guestioning behavior as well as their web searching capabititietation to
the stages of questioning. Then, the third design experimentsented.
Successively, we describe the key elements of the instruictiesin, and
the participants, procedure and results of the experiment.

Three stages of questioning

Questioning has been recognized as one of the most importasitiescti
in learning. Several functions of questioning are mentioned imedearch
literature. First, posing questions and pursuing their answergnadires the
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learning process. According to Dewey (1910), a personal infarpsbblem
solving and inquiry is crucial for meaningful learning to occtinrough
questioning, learners can become aware of their inter@stapic. The key
role of having a personal question is well articulated B (1988) when

he states: “If the question formulates the student’s experizngerplexity,

it gives motive and form to inquiry while providing those affest
cognitive, and behavioral propensities that dispose the studewiniyoto
seek out the answer but also to receive and accomodate it” pSEt®nd,
guestioning facilitates the construction of meaning. It stimul@@sers to
become actively involved, increases the awareness of difeesdmetween
learners and promotes an exchange of views (Baumfield & Mroz, 2002;
Chin, Brown & Bruce, 2002; King, 1991, 1998; Rosenshine, Meister &
Chapman, 1996). Third, questioning can raise the awareness of thesproce
of learning. From the perspective of the teacher, questionindhelanto
diagnose learners’ needs (Baumfield & Mroz, 2002). From the learne
perspective, the use of strategic question stems makedievegirategies
more apparent (e.g., King, 1991).

Although deemed important, learners have limited opportunities ® pos
questions in the classroom. In his review of research on quesfiomi
education, Dillon (1988) concludes that it is the teacher who poses questions
The teacher poses questions to draw attention, enhance paditigaeck
the students’ knowledge, or introduce a new topic. And teachernsefriy
pose questions: several per minute. In contrast, learners prodyctewe
guestions. And most of their questions are aimed at managingl setido
(e.g., “"How much time do we have to finish the task?”). Recesgarch
indicates that learners still have little room for questioniagdearth of
student questioning exists even in new approaches to learning that do
recognize its importance. Watts and Alsop (1995) describe how exigdr
guestioning in primary classrooms is limited because teaahemsfraid that
they don’t know the answers. And Rop (2003) shows that high school
students that are motivated to pose questions during chenaistigns are
discouraged by both teacher and peers who want to save timefor
standard curriculum. The latter research indicates one of theimmusrtant
problems related to student questioning: that of how to ciaziee and
structural opportunity in the curriculum.

One way in which questioning indirectly has become a point of intsres
by the attention that is currently being paid to informatioekisgy. In its
most general sense, questioning can be viewed as an informatkimgsee
process. There is an information need, and information is soughtigty sa
this need. Many information seeking models have been developed to
implement information seeking into the classrooms (for an overatw
models, see Spitzer, Eisenberg & Lowe, 1998). These models generally
distinguish six processes: (1) defining an information needlo@ting
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sources, (3) selecting information, (4) organizing inforomati(5) using
information, and (6) assessing the product and process. Questioning
encompasses all these processes, but emphasizes some agelFogtethe
process of ‘defining a need’ gains importance becauseés tile form of a
guestion. In the beginning of the information seeking process careful
attention has to be paid to: (a) becoming aware of a need andt{bg piois
need into words by formulating a question. In other information seeking
processes, defining a need could result in an unspecified ideaeair
keywords. In questioning, the information need is carefully adied!in a
guestion. Second, the process of ‘organizing the information’ is empHasiz
in questioning. Relevant information has to be synthesized into #iaqies
related answer.

Although the information seeking model can inform the implememtati
of questioning in the primary classroom, it also gives littlencrete
handhold. The model is not context or task-specific. The six peEess
expected to occur in all kinds of information seeking. The moded doe
differentiate between exploring a topic or seeking answers toifispe
guestions, turning pages in a book or searching the web, preparing a
presentation or writing a review. The model describes any intama
seeking process regardless of the context in which it takes place and does not
specify the task, the sources, or the product. Furthermore, the raaul i
learner-centred in that it does not take into account the pémotiaes for
information seeking. Information scientists hold a strong plearfdredding
the training of information seeking skills within and throughoutrédgular
curriculum (e.g., Spitzer et al., 1998; Todd, 2000b). And we alreadyegbi
out that research on questioning emphasizes that student questi®ning
especially beneficial when the questions stem from a stmergonal
interest. However, the information seeking model remaireratbstract in
this respect and only starts with defining an informationdniestead of
feeling it rise first. To embed reflective questioning witle web in the
design task, as was the purpose of the present study, a modektdsathe
specific and situated nature of questioning into account is desirable.

Therefore, we adopted a questioning model that consists of stages
(Van der Meij, 1998). The first stage Rerplexity In this stage, an
information need evolves. The need is rooted in a personal enperof
puzzlement, conflict or the like as a result of thinking oearlier
experiences or encountering something new and unexpected. Several
researchers see perplexity as the source for personallyningkd
guestioning. For instance, Dewey (1910) says that all leariagld be
rooted in aroused states such as curiosity, doubt, difficulty, or embtiona
shock (cf. Abrandt Dahlgren & Oberg, 2001). The second stagkiag In
this stage, a question is formulated and posed. It can be &eduh the
mind or externalized orally or written. Several factorsuefice if and how
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perplexity is translated into a question: (a) presence of amdgegive mood
(Van der Meij, 1998); (b) verbal ability and prior knowledge (Cht al.,
2002; Watts & Alsop, 1995); and (c) positive or negative stirfiatin the
teacher (Beck, 1998; Rop, 2003; Van Zee, lwasyk, Kurose, Simpson &
Wild, 2001; cf. Covington & Beery, 1976). The third stagémswering In

this stage, an answer to the question is sought and formulatedstagés
encompasses several processes of the information seeking Retielant
information is located, and the selected information is organinto an
answer. Van der Meij emphasizes that in this stage thewvedriinformation
should be considered in light of the question to determine its
appropriateness. Hence, the stage of answering refers baok stage of
perplexity in which the personal need to know emerged. The staged
model emphasizes the importance of becoming aware of a pergmwil n
translating this need into a task-specific question, and tranisfp relevant
information into a question-related answer that is personallyysatsf

The stage of perplexity is crucial for reflection. Pexjile anchors
guestioning in the task, because it is raised by the taskisTaiprerequisite
for reflection-in-action. And when questioning departs from perplexi
personal motives of children are at the centre. The stageempiexity
emphasizes the importance of generating your own questions andntakes
account the personal needs of learners. This is a prereqoistteefkind of
reflection we aim for. Furthermore, the stage of answeringgdback to the
stage of perplexity and closes the circle that startéldl avpersonal need by
formulating a personally satisfying answer. Closure of thelecif
guestioning is crucial for reflection. The information thatasrfd should be
evaluated in light of the question as well as in light of thestijue poser. In
other words, the information should be related to the question and ¢ usef
to the one who posed the question. The stage of asking lies inebetive
bridges the felt need and the satisfaction of that neé@ {question
formulated in this stage should do justice to the felt perpleaitd, make
finding an answer possible.

In this research, questioning was embedded for the purpose of inducing
reflection-in-action. We wanted children to pose personally vaele
guestions and formulate personally meaningful answers. The-sitaged
model was used as a framework for the instructional designreatgsas of
reflective questioning with the web. In the stage of perplexity should
consider the classroom climate and children’s emerging esotifor
guestioning. In the stage of asking, we need to look at the amountpend t
of questions that are posed. The amount of questions indicates threrchil
willingness and ability to formulate questions. The type of questio
indicates the questions’ reflective nature. In the stage of aimgw&e need
to look at the relatedness of the answer to the question, andratethency
of the answer to the question poser. Relatedness of the answer to the
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guestion is a first indication that the stage of answeriogesl the circle that
started with perplexity and continued in the stage of asking. The relevancy of
the answer to the question poser indicates its reflectiteenalhe way in
which the answer is formulated needs to be examined here.

Istheweb suitable for questioning?

Increasingly, the web has been used in educational settings. Itdras be
put to use in several ways. Among others, it has been used asramatigo
source in addition to the school library. Such usage is describethtiyaly
& McLaren (2000) who let students use the web as a source fimgwr
essays. Greene & Land (2000) let teacher training studentheiseeb to
develop instruction. Their students searched for websites @ratifftopics
that were to be embedded in learning tasks for primary schlolren.
Wallace, Kupperman, Kraijcik and Soloway (2000) let primary school
children use the web to find answers to self-generated questicadition
to using the web as an information source, web environments have been
developed in which task descriptions, sources, and additional sisaffod
integrated. For instance, Brush and Saye (2001) describe an erefitonm
called ‘Decision Point!’” in which groups of secondary schooidehts
worked together to solve a problem in the domain of history. The
environment offers the students hyperlinked essays and lists of
recommended documents to help them select relevant information. tStuden
guides and a student journal are provided to support the prafcpazblem
solving. Finally, the web has been used to establish and promotectioé us
collaborative learning across schools and regions. For instaince Bell &

Hsi (1998) report on the Knowledge Integration Environment in which
middle-school students solve science problems together. A weth-base
discussion tool was built into the environment to support crigixehange of
ideas among learners.

Using the web for questioning falls into the first category:viieé as an
information source. There are several reasons why the webecaxpected
to support questioning. First, the web can make learning moreefear
centered and give space to self-generated questioning. In nzesyodms,
guestioning by learners is rare and serves only marginal maposarners’
guestioning behavior is strongly influenced by factors such ascpéeare,
predominant goals in the curriculum, and authority roles in therolas
(Dillon, 1988). Watts and Alsop (1995) and Rop (2003) showed that one of
the most severe constraints is teacher behavior that seeksl. Similarly,

Van Zee et al. (2001) state that instead of rhetoricaliles by the teacher
and Initiation-Response-Feedback patterns of classroom conversation,
student generated inquiry and small group interaction should d@minat
foster student questioning. The web is expected to contributelimate in
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which learners can take the lead by generating and pursuingothair
guestions independently from the teacher.

Second, the web is a rich repository of information. It contaitst of
information on many topics and has answers to many guestionsowore
the web presents the information in different modes. The computer's
multimodality has found to be motivating and encourage the constnuafti
personally meaningful answers (e.g., Carroll, 1999; Fusai, Saudaeili,
Decortis & Rizzo, 2003; Jacobson & Archodidou, 2000; Loveless, 2003;
Salomon, 1998). The web’s richness in what information is avajlable
expected to give room to personal motives for questioning. Becaese th
answer is probably out there somewhere, all kinds of questionisecposed.
Therefore, it is expected that the web can help establish avpositd
motivating climate for questioning in the classroom. Such aatéinis a
prerequisite for an interrogative attitude in learnerckB&998; Van Zee et
al., 2001).

Third, the web presents information from multiple perspectives
contains websites from local and national institutions as wagllfrom
individuals. And it provides information from sources all overworld. All
these different websites give their opinions from their own pahtgew.
Research has shown that provocative learning materiadlextpase multiple
perspectives can invite learners to problematize (e.g.,ndbi2ahlgren &
Oberg, 2001; Chin et al., 2002). Visiting different websites thatahtiut
the same topic from different perspectives is therefore ¢egbeo raise the
awareness of the need to formulate personal answers. ,Hbecaeb is
expected to help sustain a learning environment in which multiple
perspectives are raised and valued, comparisons are made, raoadape
interpretations are given.

Fourth, constructing answers can be pursued in personally relesgst
The web has a non-linear and hyperlinked structure. This (lackroffge
reflects the cognitive flexibility with which it can bavigated. Children can
follow their own search paths and can become actively involvedrisuing
their ideas by making navigational choices: “Computer technologhles
the traditional linear flow of information to be replaced by a hyued
structure enabling multiple pathways of moving through the inféomat
with the possibility of following, even creating, linkages asaisl evolve”
(Todd, 2000a, p.83). Therefore, the web is not only expected to encourage
children to pursue their own answers because of the diversitjoomiation
that is present, but also because of the way the information is stducture

Although the web seems to be a promising tool and is expected to be
supportive of reflective questioning, difficulties with questionargl using
the web have also been reported. Many of the difficultieserédathe stage
of answering. First, children often have trouble with searchingwtbie,
locating websites and selecting information. In general, primahpd
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children do not plan their searches and seem to prefer browsing over
keyword searching (Bilal & Kirby, 2002; Large, Beheshti & Rahn2090;
Schacter, Chung & Dorr, 1998). In browsing, they often get lost. Cldu an
Wang (2000) found that children frequently don't know where they are,
where to go next, or how to get somewhere. When using keywachsen
children often use too broad or too specific keywords (Bilal, 2002)laéé

et al. (2000) found that children use the same keywords repegtitivel
unsystematically and do not use Booleans to specify theircltsea
Furthermore, they have problems with selecting relevant isftom They
search quickly in many websites instead of thoroughly in a few ands
hardly read or scroll to see what is there. Bilal (2001) tbezefharacterizes
their navigational styles as backtracking (moving backwargages visited
before) and looping (repeating whole searches). Children also erdeud
literal answers instead of topic-related information (Bil2D01, 2002;
Wallace et al., 2000). Most of the research on childrenls searching is
carried out in the United States. An observational study withfDehddren
from the upper grades of primary schools showed similar rtaltonder,
Van der Meij & De Vries, 2000).

Second, research on questioning has shown that learners finficuldif
to evaluate new information in light of their question. Van Meij (1998)
found that children did not process the response they received andhmsed
next question from the same ignorance as before. Research on &eb us
signals that primary school children as well as olderesttsdoften do not
interpret information. Instead, they copy information from the source
without adapting it to their personal needs and without judgingvétsite’s
quality (Bilal, 2001; Schacter et al., 1998; Todd, 2000b). Jones (20023 stat
that spending lots of time on searching and locating relevémtmation
comes at the cost of processing information. In her researcimternet
inquiry projects in high schools, Jones therefore provided the ssuaiht
links to relevant sources. As a result, the students could allocate more time t
processing the websites’ content. Other researchers alscssuggey task-
specific web environments to facilitate the search process @ilgl &
Kirby, 2002; Greene & Land, 2000; Hoffman, Wu, Krajcik & Soloway,
2003; Wallace et al., 2000).

In short, we conclude that the web is a promising tool foectfle
guestioning. It has the potential for answering many questionprasents
information in multiple formats and perspectives that canelaeched in a
flexible way. The web is expected to promote a positive tdinfar
guestioning, and hence the emergence of personal motives andictiorstr
of personally meaningful answers. But the web is also a empl
environment that needs supportive measures to be used effeciihel
picture painted of primary school children’s difficulties witte web is
consistent across studies: finding answers on the web causes wialeynst
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It was felt that if we did not free the children of somehef tonstraints, little
reflection with the web would take place. The solution suggestezbimg
researchers to provide relevant links in a portal would freeliidren from
keyword searching, and locating relevant websites. Hence, idvpoalide
more time to read and interpret information. Moreover, the lotkdd be
organized in such a way that it would help the children become aware
multiple perspectives. This might invite them to compare relatedtes and
adapt newly found information into a personal answer.

Thethird design experiment
Embedding the web in the design task

Web use was embedded in a design task in the domain of bithlagy
comprised six lessons of two hours each. In this lesson series titled ‘Working
Together’, the children worked in small groups (2-4 children)hendesign
of a community of bees or ants. The first lesson introducedottie of
insects and the children learned to use the portal. In lessone faor, the
groups designed a community of bees or ants with the heutistiovas
introduced in the second lesson. In lessons five and six, the gragented
their designs and compared them to human society. In lessons two to four
the web was used to find answers to self-generated questions.

A portal was developed to support questioning with the web, ircpkauti
the stage of answering (see Figure 4-1). The portal contaisedjle web
page opening up to 110 websites divided in five categories. Twooci&®g
(‘Unbelievable, so many insects!’, and ‘In a garden of insecta® wedated
to the world of insects in general which was the topic in tist fesson.
Three categories (‘Beehive’, ‘Anthill’, and ‘Men’s wor)d'elated to lessons
two to six in which a colony of bees/ants was to be designedamnpaced
to human society. The hyperlinks to the websites were given nggahi
names that indicated their general content (e.g., ‘This is wihaedooks
like', ‘Being strong together’). A short introduction at the tdptlee web
page warned for difficult wordings and foreign language (i.e., imgl
Simple browser buttons (e.g., Home, Back) were used to navigaugh
the portal and the web. The children were allowed to visit the web dineng
entire group work in lessons two to four and pose as many queatidhey
wanted. MS Internet Explorer™ was used as a browser and the \wasgal
set up as the default home page.
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ALinks about Insects, Bees, Ants, and Humans - Microsoft Tnternet Explorer ~1ol x|
|
File Edit Yiew Favorites Tools Help ‘ ’?,'
€ NS B Iﬂ Ij }‘ | P ) Search "} Favorites @Mgdia Al i Y = __: ':"
Addrass@c:\mcuments and SettingsiJan-Maarken Deskkopilinks_eng.htm L! L_}Gu ‘Llnks B
-

Below you can find a lot of websites that you can use for designing a beehive or an anthill.

Warning:
Some wehbsites are in English or use difficult language. But you can use their pictures! You can click on
rany of thern to enlarge them and have a good look!

Unbelievable so many insects! In a garden of Insects
Beehive Anthill

This is what a honey bes looks like This is what an ant looks like
Larvas This is what an ant looks like
& beard of bees Pictures of ants

They say about hees Close-up of an ant

The life of bees Anather close-up of an ant
About...honey bees The Lagius Miger

At wark in a colony of bees & lot about ants

Bees on flowers and more 4 lot about ants

& silly song? Ahout reproduction

Ahout keeping bees Picture of a calony

Beautiful flowers Building a nest

Ashout bees and flawers Collecting food

Is a bumble-hee a hee? & waorker ant

What bumble-bees do & super ant

Ahout bumble-bees The greenfly

About pollination Together we are strong

About a queen

Mans' world

This is what a hutan looks like

What do humans eat?

The queen

Do people lay eggs?

Human soldiers

Human professions

Do ants and bees have human rights?
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Figure 4-1 First prototype of the task-specifiagabwith (1) a short introduction
and warning, (2) five categories, and (3) descvipthyperlinks. To improve the
overview, hyperlinks of two categories are remdvenh the picture.

In addition to the portal, a paper worksheet was developed (see Big
2). The worksheet was an A4 paper containing two sections: ‘Outi@ues
is’, and ‘Write down the answer you found below'. In the design
experiments with e-mail, a worksheet had been used to suppatdie
process of writing a message and connect e-mailing to thgndesk. For
similar reasons, the worksheet was used again here. By prowdiager
worksheet, questioning became located in the classroom and conrtected t
the design task. The worksheet was expected to support tiséatian of
perplexity into a concrete question before visiting the web, arsgnve for
transporting the answer back to the classroom. Furthermortngmiiown
the answer instead of printing it or keeping it in mind wageeted to
promote the formulation of personally meaningful answers.
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WORKSHEET LESSON:
GROUP NAME:

Our question is:

Write the answer you found below.

Figure 4-2 First prototype of the web worksheet

Participants

Four schools - partly paid for their time - participated intthiel design
experiment. The schools were sited in villages in a rural @rénschede,
the Netherlands. All schools participated with one classroaadég5-6,
aged 10-12). In total, 28 groups participated in the experiment.eThre
schools had normal student populations (schools 1, 3, and 4). One school
housed children with learning and behavior disabilities (school 2).

The schools had variable access to the web with the number of computers
ranging from 3 computers in schools 1 and 2, to 10 and 15 in schools 3 and
4. One school took part in a governmental program on the integrati@®T of |
(school 4). This school used the computer regularly for wordepsirtg, e-
mail, and the web. In the other three schools, the web had noubegérnn
lessons before. All teachers were familiar with the badiesing the web.

The children varied in their experience with using the wehoane. The
schools had some experience with working in groups. Learning-by-
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Designing was new to schools 3 and 4. The other two schools had
participated in the first design experiment on e-mail use.

In a face to face meeting with the teachers, the lessaiprias were
introduced and ideas, expectations, and practical issues relatebtase
were discussed.

Procedure

A broad range of data was gathered to gain insight in thehdes
implementation of reflective questioning, the children’'s mativior
reflective questioning, and the reflective nature of the questions and answer
To gain insight in the teachers’ implementation, the teachers mdduc
written evaluations after each lesson. In schools 1 and 4 lessenes w
observed and field notes taken. Informal evaluations with the tsaftben
these schools were held after each lesson. Within-case piestyiof all
their lessons were written weekly. In addition, the worksheke#dl groups
(N=14) in these two schools were collected. To gain insight ichhdren’s
motives for questioning, the group work of the children in the twlmals
was observed. In addition, written evaluations in the form ofwiiéags
and e-mail¥ were collected in schools 1 and 2. In school 4, semi-structured
interviews about the lessons were held with four childreer dafte fourth
lesson.

To gain insight in the reflective nature of the questions, thé&sheets
were collected in schools 1 and 4. Questions and answers woiitkeheets
were archived. Averages of the amount of questions posed weuntated
to get a general impression of the questioning behavior withgs@oms
and groups. The question form (open/closed, use of interrogativess) wa
scored to get a first impression of the kinds of question thed wesed.
Then, questions were categorized. Many categorizations of queséinrze
found in the literature (e.g., Abrandt Dahlgren & Oberg, 2001n @hial.,
2002; Wimer, Ridenour, Thomas & Place, 2001). Often, a distinction is
made between lower-order questions that seek factual informattiah,
higher-order questions that aim at deeper understanding. But isas al
pointed out that categorizing is a delicate matter beanse&annot infer its
function from its form (cf. Beck, 1998; Walls & Alsop, 1995). Ithetefore
important to derive the criteria for categorization from twntext. In
addition, the categorization of questions should be interpreted oaith
because the true meaning of a question can only be fully appdedigt
viewing it in light of the motives from which it stemmed, ahd answer to
which it leads. In this research, questioning aimed at redledti a design

18 Freewriting and e-mail were used in two schoolsheninitiative of the two teachers. These
teachers had participated in the first design empzrt on e-mail use.
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task in the domain of biology. Central to the task was the usedeign
heuristic. This heuristic contained questions that helped theremilth
generate forms and functions from memory. Questioning with thewes
expected to lead to follow-up questions that sought to elaborate ontgdnera
forms and functions. For instance, a group could generate ‘layirgy iegg
answer to the question ‘What must a queen bee be able to do’. INaxt, t
could pose the follow-up question: ‘How many times a year does a quee
bee lay eggs?’ We categorized all questions as either gndgaiestion
seeking to generate forms and functions, or a follow-up questiomge®eki
elaborate on already generated forms and functions.

Next, the answers were coded for their reflective nature. Theirdekds
to the question was scored as question-related, and/or contaxirey
information. Question-related information was viewed to be aeguisite
for reflectivity. Next, their relevancy to the question posersvecored.
Research on children’s web use shows that learners often rfopsnation
without giving an interpretation (e.g., Bilal, 2001; Todd, 2000a; Waléice
al., 2000). Therefore, the answers were also scored as beingagitiptions
(i.e., literal copies) or adaptations (i.e. explicit intergretes for instance by
referring to prior knowledge, or by adding evaluative comments).

All coding decisions were recorded in a codebook. A second independent
coder coded about 25% of the data. Interrater agreement wakateadcfor
the categorizations of questions and answers. For the cat¢igorizd
guestions, Cohens kappa yielded .71. For the categorization of th®gues
relatedness of answers, Cohens Kappa yielded .66. For thercatégn of
the reflectivity of answers, Cohens Kappa yielded .90.

Results
Perplexity

Questioning with the web was successfully implemented tha
classrooms. The teachers reported that the children weresietiria the
topic and enjoyed working on it. They reported a collaborativeshere
within and between groups. The teachers highly valued questioningednd
use. The following fragments illustrate the teachers’ p@sigivaluations of
the lessons in general, and web use in particular:

The children were very enthusiastic about the les3tey clearly

fancied it. So the material appealed to themlt[s]funny to see that
very soon there is a discussion in class of theggpces about and
with insects.

(Teacher 3, written report, lesson 1)
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Advantages of the use of the Internet: it motivatesngly. Children
difficult to stimulate in other ways, were very kusiastic. The
animal is presented in an enlarged form. The detaib clearly
visible. The animal doesn’t move. There often igtem information.
The combination of reality and the Internet comp@emeach other
very well.

(Teacher 1, written report, lesson 1)

The way in which the teachers organized questioning withwbie
depended on the number of computers they had at their disposaiotiissc
1 and 2 in which there were only three computers, the groups towkand
web use was spread across the whole lesson. Time to visitethevas
divided between groups. The children were stimulated to ask onéoguatst
a time because they could only visit the web for a limitedwrhof time.
We call this approach thintegrated scenario because designing and
guestioning with the web were intertwined activities:

In the groups the children worked on the subjeetsskand ants with
the design heuristic. If there were questions durorking on the
design task the children were allowed to go tolthernet with their
guestion, after this had been read by the teadhesry time they
were allowed to look up one question. With theiritwwg and
drawing materials the children (two children pempaiter) went to
the computer lab and had a limited period of timébk things up.
(Teacher 1, written report, lesson 1)

Schools 3 and 4 had enough computers for groups to visit the web at the
same time. In these classrooms, the teachers allocatedptreslesson to
working on the design task, and parts of the lesson to questionimgheit
web. The groups started with the design task. Then, they weeel &sk
generate questions and visit the web. Finally, the groups appdieth#wers
to the design task. We call this approach shparated scenarjcbecause
designing and questioning with the web became separated activities:

As an introduction a brief focus on the bee and qudens. Also
briefly pointed out the importance of these twoneaals. Next the
worksheet was introduced. At that moment we haveartt
explained the design heuristic. To most childrengs were much
clearer now! Next we had them fill in the worksheaty with what
they knew from earlier lessons. After some ten rt@swve discussed
the worksheets. Together we then made another st
everything the children had thought up. Then we thadn go to the
Internet again looking for answers and referenceeria. [..] When
they had found their information, they worked it cuto a design.
(Teacher 3, written report, lesson 3)
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The differences in classroom organization also affected tbeolishe
worksheet. In the classrooms with an ‘integrated scenatioias used to
transport one question and its answer back and forth betweetagsroom
and the computer lab. In the classrooms with an ‘separated s¢eibavas
used in a more diverse way. Sometimes, worksheets were handafieout
working on the task to write down a list of questions. Sometithey, were
not used at all and questions and answers were scribbled down in the
margins of the designs.

No differences in using the portal were noticed. In general ednehérs
and children positively evaluated the portal as making it bles$o find
relevant information in a relatively short time. But the hems also
mentioned that the portal was experienced as an overwhelming list:

For the children it was not easy to get an ovevalw of the
information (much and often in English). Specifigegtions such as
How do bees smell? couldn’t be found. Yet the ckitddhave been
able to find quite some information. A link likeetlone to ants was
good and well-organized. The detailed picture niatean be used
excellently.

(Teacher 1, written report, lesson 2)

With the browser set for the project portal it wais first a bit
awkward for the children to find information. Thesere links to so
many sites! The children couldn’'t see the wood foe trees.
Besides, a lot of information appeared to be inlEhgThat proved
to be a problem for a number of children. Yet, mdstdren could
find the answer to their question.

(Teacher 3, written report, lesson 2)

The children evaluated the lessons positively. They were eatthigsi
about the topic and the design task:

We learnt about ants and bees. How they live and hizey
reproduce and how they feed and eat. | worked begewith Jonas
and that was great fun! We also did a brief play.

(Group 4, school 2, e-mail, lesson 6).

| really liked the last six lessons. Especially wivee had to perform
a play. I learnt quite a lot. Especially about #m also about the bee
but more about the ant. | really learnt about thihgidn't know the
existence of.

(Corine, school 1, freewriting, lesson 6)
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Motivation for the topic and the design task is a prerequisiteself-
generated questioning and perplexity to occur. In the first ledsotopic of
insects was introduced to the children. The children observednsesits
and pictures of insects on the web and were asked to detioege. In this
lesson, it already became apparent that the children’s cyrigisdut the
topic was high. The children noted and marked with colours what they found
remarkable or beautiful about the insects they were obseflivey were
eager to find scary insects, and walked around the classroom tatladiat
others had found. After the lesson, the children wrote evaluatloats
illustrated this general curiosity:

Since | saw a wood louse from so close, | can lseesuch a wood
louse is a beautiful animal. And they have soluiéor everything,
e.g. a shell to protect themselves, so after alomd louse is a
beautiful animal

(Ronnie, school 1, freewriting, lesson 1)

| still think they are slimy and itchy but they fanger give me the
creeps. It is really interesting for you get to wnthings about you
didn't know about before. Such as how they live otiyaand how
they defend themselves and how they eat and hoydateh their
prey and where exactly everything is on their btwt’s the kind of
thing you get to know about.

(Wieteke, school 1, freewriting, lesson 1)

In the lessons that followed, this curiosity remained an irpbrnotive
for questioning. But also new motives emerged as questions etéfinom
an experienced uncertainty or lack of knowledge to complete thgndes
Two teachers reported that when the children had to draw detailedrxtes
ants in lessons four and five, they became aware of thingslitheywt know
yet. As a result, questions about how bees and ants look were posed
expressing this experienced ignorance. The children’s realsdsindicate
that questions emerged from reaching a certain point in theataskich
they didn’t know it anymore:

We were to think about bees and ants and if we'dkimow a
guestion we could write it on a piece of paperhad tve could look
it up on the web.

(Lyra, school 1, freewriting, lesson 6)

We talked a lot about ants and bees that was aiiffecult
sometimes but when it was too difficult we deliiedh with the
group sometimes we found a solution but sometimeglidn’t then
we could often look up things on the web.

(Marloes, school 1, freewriting, lesson 6)
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I've still got a thousand questions. How does adrean ant become
a queen not just like that | suppose and what aliweitchildren
which of the thousand becomes the descendant @endjust go on.
(Tineke, school 2, freewriting, lesson 6)

The children also liked using the web to find answers. Hence, another
motive for raising questions was a general eagerness to use the web:

| like the website very much. But the most impott#ring is that
you can find a lot of information there.
(Els, school 1, freewriting, lesson 6)

Very good, really, really very good. Tadzio andadhprinted a lady
bird. A useful insect, which does no harm at alhdAt flies about
nicely in summer and you can catch it and let garag

(Frans, school 4, interview, lesson 4)

Asking

We analyzed the worksheets of the groups in schools 1 and14tYNnr
school 1 an integrated scenario was realized, whereas in schcelparated
scenario was realized. In the separated scenario, an average of 13.5 (s.d.=2.9,
N=81) questions per group was written down. In the integrated scenadrio,
(s.d.=2.2, N=41) questions per group were written down. In total rthpg
generated 122 questions in three lessons (M=8.7, s.d.=5.0, N=122). The
number of questions varied significantly between schod{4,(122) = 8.6,
p<.01). This difference is probably due to the fact that in the skphr
scenario the groups produced lists of questions. Sometimes thidomas
individually, so that many questions emerged per group.

Most questions were open (95.9%) and started with ‘how’ (68.9963.
suggests that they were follow-up questions that sought to elalbmrate
generated forms and functions. Categorization of the questionghas ei
design questions or follow-up questions supported this impressiomgbse
4-1). Most questions were follow-up questions (82.0%). Less than dme-fift
of the questions (18.0%) were design questions. Although in the separate
scenario twice as many questions were posed than in the intkgcanario,
the distribution of question types showed a similar pattern. This suggests tha
in both scenarios questioning with the web was complementary to thging
design heuristic. The heuristic was used to generate artd felans and
functions, whereas the web was used to seek explanations and sjpaugficat
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Table 4-1 Types of questions posed in the intedrahd separated scenarios.
The values represent the frequencies and perces@igguestion types posed
by the groups in the integrated (N=8) and sepedadcenario (N=6).

Type Integrated  Separated Total
Design question 9 (21.9) 13 (16.1) 22 (18.0)
What do ants eat?

What must a greenfly be
able to do?

For what does an ant use
his antenna’s?

Follow-up question 32 (78.1) 68 (83.9) 100 (82.0)
How do ants build a nest?

How many eggs does a
queen bee lay?

Why do ants walk in rows?
Total 41 (100) 81 (100) 122 (100)

Answering

Generally, two children of a group sat behind a computer to search for
answers. The teachers and children reported benefits of seaxudtiger as
the children frequently helped each other, both within and between groups:

For some children the phenomenon of the web wais anknown.
By having them work behind the computer in paimyticould help
each other. Without effort they got used to thenser.

(Teacher 3, written report, lesson 3)

It was fun to sit behind the computer together. Yaum discuss it
then too. That's easier. Where we look, about aadh
(Maria, school 4, interview, lesson 4)

Besides collaborative searching, the portal played a cnibéain finding
answers. Both the teachers and the children reported that tla¢ helped
them to locate relevant websites:

Introduction to the web via the portal: works welgtches on well
with the pupils. Reactions like: ‘oh, look here’.
(Teacher 2, written report, lesson 1)
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By putting all the sites together on a page you'tdotake it too
difficult for the children and that’s an advantage.
(Teacher 3, written report, lesson 3)

The portal was nice. Makes searching easier | think
(Olga, school 4, interview, lesson 4)

Nice, else you have to type everything first and yave to wait
before it comes. When you can go to the portaigttaaway, you
are sooner there. First you look everywhere with liees. If you
don’t find anything then, you go to a differenkesif..] We have only
discussed insects, the bee and the ant. Theredstts bumblebee,
there is the firefly, there are a lot of them.

(Frans, school 4, interview, lesson 4)

The answers that the children found were categorized for their relasedne
to the question as either ‘no information found’, ‘related’,atetl + extra’,
or ‘extra’. Examples of related and extra information are:

Q: How many eggs do they lay?
A: about 1500 a day
(Related information; Group 6, school 2, workshketson 2)

Q: How does an ants’ colony start?

A: They look for a hole in the ground, if there isatie, they make
one. They lay eggs. That is the start of an argkny. Important!
after about a year, the worker ants get tasks. Tiaeg to look for
food for the babies, from then on also soldiersbans!

(Related + extra; Group 1, school 2, worksheesde®?)

Q: How many eggs does a queen bee lay?

A: Workers cut off leaves with their jaws. With thaintennas they
sign. The other ant recognizes this. They standngptwo ants keep
their jaws against each other. That's how they femth other. There
are 6000 sorts of ants. Sometimes up to 100.000 Ieet there. A
worker can become 3 years old. An ant can becomgeaBs old.
Soldiers recognize their fellow ants by their smell

(Extra information; Group 3, school 2, worksheesslon 3)

The groups wrote down question-related information in a minofitthe
cases (see Table 4-2). In most cases, the groups did not finbwrekited
information. In 61% of the cases, they did not find any informathond in
8.1% of the cases, they only noted extra information that wasargleo the

task but not to the question they posed. In 30.9% they did write down
guestion-related information, sometimes accompanied by extra information
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Table 4-2 Question relatedness of answers inrttegyrated and separated
scenarios. The values represent the frequencieparmkntages of answer types
found by the groups in the integrated (N=8) andasafed scenario (N=6).

Relatedness Classrooms

Integrated Separated Total
Noinfo 14 (34.2) 60 (74.1) 75 (61.0)
Related 20 (48.8) 13(16.0) 33(26.8)
Related + Extra 3(7.3) 2 (2.5) 5(4.1)
Extra 4 (9.7) 6 (7.4) 10 (8.1)
Total 41 (100) 81 (100) 122 (100)

Successfulness (related & related + extra info) differedwdsn
classrooms. In the separated scenario, significantly fewewesmswere
found (1, 122) = 17.9, p<.01). In this scenario, lists of questions were
generated after working on the design task. Although the tedehdhne
children search for up to thirty minutes, this may have resuitédoi many
guestions to focus on. Also not all questions were written down on a
worksheet. Instead, some were scribbled down in the margihg dlesigns
that were not taken to the computer lab. This too may havi ladoss of
attention to some of the questions. Moreover, the generatigueastions
was sometimes a more individual rather than collaborativivitac
Although the questions were shared and children searchedaitively,
the children may not always have felt they owned the questionvibey
searching for. In the integrated scenario, the teacher sspérihie process
more closely and helped the children to focus. He judged the queestion
before they went to the computer lab and allocated limited search time

Before the children go to the computer it is adviedor the teacher
to go through the question (he can make a reaseresessment if
one thing or another can be found on the web araddtiestion is
meaningful. [..] Every turn the children are soree minutes on the
computer. Then the children will try harder to lofde specific
information within that period. Attention will soohe distracted
when the children are longer behind the computer.

(Teacher 1, written report, end of project)

Two factors seem to have influenced the children’s unsuUotess
searching. First, not all the websites in the portal were USHie teachers
and children reported that the English websites were too diffi@ihers
were said to be too detailed, too specialized, or uninviting. Sec¢bad,
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children’s search strategies were insufficient. The ahildvere impatient
readers who found it difficult to select useful information, arb looked
for ready made answers (cf. Bilal, 2001). But they also showedcasased
awareness of their search behavior and started reflectitigegmroduct and
process of finding answers:

The children sometimes have difficulty finding thaswer to their
guestions. The quantity of text frightens a numbkpupils; they
aren’t selective in dealing with the informationo &rough the info
too ‘briefly’. Pictures have a lot of appeal here.

(Teacher 2, written report, lesson 3)

This one was a bit difficult, because it wasn’t ti@med anywhere
and | think you won’t be able to find it very egsi[..] With other

lessons | didn't know where to look. Now, it's muehsier. That we
don't have to ask things like that.

(Olga, school 4, interview, lesson 4)

That you have to search well on the web, or you'tomd it. Look
carefully.
(Boris, school 4, interview, lesson 4)

To gain insight into the relevancy of the answers to the questi@rgpos
the answers (n=48) were categorized as either adoptive @tivedaA
majority of the answers (75%) were adoptions. In these ansWwershildren
copied literal information from websites or only adapted therimddion
syntactically without interpreting it:

She carefully covers the walls of the beehive. Aftext, she starts
collecting pollen and nectar and bakes a bee Hreadit. On top of
that, she places an egg, and closes the room.

(Group 3, school 1, worksheet, lesson unknown)

The queen bee can become 6 years old and the weke3 years.
(Group 3, school 2, worksheet, lesson 3)

In only 25% of the cases (n=12) did the children explicitly jrietr
information. They did this by making reference to their questicanyvidig
inferences, and adding affective remarks and punctuations:

We did not find how much weight an ant can carryt ®e did find
that ants can drag a dead butterfly. After thay tiear it apart.
(Group 2, school 1, worksheet, lesson unknown)

No, but they have a secret room for keeping cells!
(Group 7, school 1, worksheet, lesson unknown)
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That the children mainly adopted information instead of adaptiimgoit
personally meaningful interpretations is in line with the ifigg from other
studies on children’s web use (e.g., Bilal, 2001; Wallace et al., 2000).

Conclusion

In this third design experiment an instructional design for the
implementation of reflective questioning was developed and teStdral
to the instructional design were a portal and a worksheet tiQuiag with
the web was successfully implemented in the classrooms. Indpe of
perplexity, the children developed motives for questioning fronersegl
eagerness to search the web and a curiosity about the topdditiorg they
experienced task-related perplexity. In these cases, the ohiéapressed
uncertainty and assessed a lack of knowledge to complete thigin d€his
is viewed to be a more reflective motive for questioningabee they arise
from articulated and task-related prior knowledge. In the stagskirig, the
children appeared to be willing and able to translate theirriration needs
into questions. Most of the questions were follow-up questiongs Th
suggests that using the web to find answers to self-generatetbasiasas
complementary to using the design heuristic. In other words, the groups used
the web to reflect-in-action on the forms and functions they g&emwith
the heuristic. In the stage of answering, we found that the rehild
enthusiastically used the portal to search the web. They found ajquesti
related as well as extra information. Most answers weoptahs from
websites, but in some cases personal interpretations of trenatfon were
made explicit. In addition, the children reflected on the seprobess by
wondering what questions could be answered by the web, and stating they
had to read carefully. This is an important gain, becausenergeprimary
school children have found to be rather unaware of searcbgési(e.g.,
Schacter et al., 1998).

Based on these findings, the following operational definition fidéative
guestioning with the web is formulated:

‘posing follow-up questions based on task-related uncertainty, and leading
to adaptations of information’

To increase the opportunities for reflective questioning, kewethe
instructional design was found to be in need of some improvements. We
found that most questions did not receive answers. In addition, most of th
answers were adoptions from websites. Only in a couple @fnicss did the
children adapt the information into personally meaningful answeris T
indicates that the stage of answering was not very teeSeveral factors
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that might have influenced the finding of answers were pointed out. First, the
teachers implemented questioning with the web differentlyéir tessons.

An integrated scenario was found in which questioning was interthwvith
designing. And an separated scenario was found in which designing and
guestioning also were connected but became separated in thge. T
difference in scenario affected the number of answers found. In the
integrated scenario fewer questions were posed and more answer
found than in the separated scenario. This suggests thahtdugrated
scenario was more effective. Factors that seem to havebcoetl to its
success were a strict use of the worksheet, limitedditoeation, and group
ownership of questions. Therefore, the instructional design should be
improved so that it fits the integrated scenario.

Second, the portal was experienced as an overwhelming list with too
many options that were difficult to overview. Observationshef ¢hildren
showed that they used both data-driven and goal-driven searchingahénd
Greene (2000) define data-driven navigation as “being led byt wha
information is available” and goal-driven navigation as “bdadyby what
information is desired”. Data-driven browsing has been found to serve
open mind, and an exploration of the search space and informaticabévail
(e.g., Land & Greene, 2000; Levin, Stuve & Jacobson, 1999; Wallade e
2000). In this study, the children may have browsed data-driven fdasimi
reasons. But classroom observations also showed that theenhéidgaged
in data-driven browsing during all lessons. The five categaand hyperlink
names didn't give enough of a handhold to decide on a website's
appropriateness. As a result, the children made short andvehadlits to
many websites to judge their usefulness. Hence, we concludia¢hportal
should be structured more heavily to better support goal-drivenhgggarc
This is expected to lead to more answers.

Most research on children’'s web use investigates welttsegras a
rather isolated activity that is only loosely embedded iraning task.
These web searching tasks are not authentic because thagrfients for
raising questions (e.g., Wallace et al., 2000), provide queries (déla),, B
2000, 2001; Todd, 2000b), or make web searching the main goal (e.g.,
Hoffman, et al., 2003; Schacter et al., 1998). At the same titaeded to
research web use in authentic learning situations is empHabiz many
researchers. For instance, Schacter et al. (1998) conclude:ntt ienough
to only ask students to search for and find relevant informaticsolice
various problem types. Research must move forward by analyzingnhot
what students find, but also how students use the informationititefof a
purpose” (p.848). Making the search task more authentic has beentdound
positively influence search results. Bilal (2002) found thaldodm became
better in searching when they could choose the search bapiseélves. She



Design experiment 3 105

mentions several possible explanations among which are indrease
motivation, and higher prior knowledge for self-chosen topics.

In the design experiment presented in this chapter, we triethke web
searching an authentic activity by embedding it in a design saskletting
guestions emerge from children’s own motives and at self-choserents.
The questioning model that was used as a framework to destebe t
emerging practices acknowledged the importance of authenticipaying
explicit attention to the onset of questions in the stage ofepétyp In the
stage of perplexity, personal information needs arise tnat the onset of
concrete questions. The design task successfully raised persohaés.
The children were curious about the topic and became aware ofivelyat
did not know yet.

If questioning stemmed from such personal motives, why didn't the
children adapt the information found in light of these motives? 1@ason
could be that their perplexity was not always task-rdlateart of the
guestions emerged from a general eagerness to use the webagsid fer
new information. In those cases, the chances for explicit intatiopre may
be low because children have not become aware of what theyragedrof
and have no expectations about what to find. This would suggest that mor
attention should be paid to raising certain kinds of perplexyother
reason could be that the web, similar to books from a librargomsidered
to be an authoritative voice that one does not easily adapt. POOO)
argues that: “Students traditionally work in a school environmdrgre
library resources are assumed to be ‘good’ by their meremresn the
collection. The assumption that all information is ‘good’ hasnbesrried
over to the Web, an inappropriate assumption in this ambiguous virtual
world” (p.95). This would suggest that more effort should be put ngtionl
raising perplexity, but also in extending this feeling of perpjeid the
subsequent stages of questioning. Finally, the limited number ofa¢idap
may have a similar explanation as found in the design ewpetion e-mail
use presented in chapter three. In that study the children adojotedation
from received e-mails and freewritings (i.e., written sosircend only
adapted information within their groups. Maybe similar patternadoption
and adaptation are present here. Adaptations should then be expebted in
group talks evolving around questioning rather than on the workshets.
explore this issue in the next chapter.






Chapter 5

Design experiment 4:
Reflection-in-action by delayed perplexity

I ntroduction

In the third design experiment, an instructional design for refiect
guestioning with the web was developed and implemented in fouagrim
classrooms. At the core of the instructional design wemoréal and a
worksheet. The portal provided task-specific entries to the sgethat the
children could quickly locate relevant websites. The worksbeesisted of
spaces to write down questions and answers. We found that questitthing
the web was implemented differently in the classrooms. Anriated and a
separated scenario were found. In the integrated scenario, questiom
designing were intertwined activities, whereas in the seghrstenario
questioning followed designing. In both scenarios, questioning was partly
reflective. Questions stemmed from personal motives, and the graiply
posed follow-up questions that sought to elaborate on generated fodms a
functions. However, many questions did not receive answers. Also, most
answers were adoptions instead of personal adaptations. Theatiedeg
scenario was more successful than the separated scenaveeagjfiestions
were posed but more answers retrieved. The influencing fastersed to
be posing one question at a time, and stronger supervision lBatiest. In
the design experiment that is presented in this chaptetegshen plan was
slightly adjusted so that an integrated scenario would be edaliz all
classrooms. In addition, the portal was structured more heavily. Although the
teachers and children had valued the portal in the third designreepérit
was also experienced as overwhelming. The implementation of gnairete
scenario and a more heavily structured portal is expected dotdemore
successful searches.

In the conclusion of the third design experiment, we also discudsaid w
might be the reason that children hardly adapted the informtdiond into
personally meaningful answers. They started off the questigmiogess
from their own motives, but did not end with personal answers. We
suggested that this might be due to the fact that perplexgymobalways
task-related. In addition, the children may have lost contact thi¢h
perplexity from which their question originated, because thkd was
perceived as an authoritative voice. In the design experimernpeeshere,
we sought to extend the children’s perplexity to the osteges so that the
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chances for personal answers increase. Therefore, the wdrkshatended

with space for articulating question-related prior knowledgthénform of
provisional answers. We also suggested that, parallel to what we found in the
second design experiment on e-mail, adoption could be the stratethef
interaction with the web whereas adaptation could be the strditeg
developing questions and processing answers within the group. dreeref
we want to take a closer view on the group talk evolviogid questioning.

The fourth design experiment sought to answer the following n&sea
guestions:

(1) Does the articulation of provisional answers lead to delayed perplexity
and more adaptations in the stage of answering?
(2) What is the reflective nature of collaborative questioning?

Thefourth design experiment
Embedding the web in the design task

The design task was the same as in the third design expe&roept for
a difference in the structure of the lesson series. In thgoieseries titled
‘Working Together’, the children worked in small groups (2-4drkn) on
the design of a community of bees or ants. The first two lesstroguced
the topic of insects (lesson one), and the heuristic and the portal (lesson two).
In lessons three to five, the groups designed a community of baegsoin
lesson six, the groups presented their designs. Making comparifons o
communities of insects and human society was integrated in \olacle
discussions in all lessons. In lessons three to five the weluseasto find
answers to self-generated questions. Second prototypes of tiaé gomft
worksheet were developed. The portal was rebuilt into rarsiey of four
main topics (History, Insects, Mammals, Plants) and sevebabgics (see
Figure 5). The topics varied in their relevance to the taskeciss was
relevant for all groups in all lessons, ‘Plants’ for groupst tthesigned a
beehive. ‘Mammals’ and ‘History’ were sideways relevant rake
comparisons with other animals and human society. Relevanceavied to
stimulate critical searching and mimic the real web tHab aontains
relevant and irrelevant sources. The hierarchy ran faaldeleep. In total,
the portal contained 75 pages and 246 links to websites (an aetaf®
per main topic).

To support goal-driven searching, the navigational structure gidtiel
was visualized in a strict page layout that consistedtifea(e.g., Ants), a
colored navigational bar that displayed the search path (e.g., tndiesects
-> Social insects -> Ants) and a body that contained hyperinkse lower
level. The hyperlinks were put in alphabetical order and accompéagied
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descriptions of their general content, e.g., ‘Social inseds described as
‘Some insects live in groups: they collect food together, and ¢ake of
reproduction together. Here you can find information about some social
insects’. Extra support for navigation was given in the form{(afnumbers

in parentheses indicating the number of websites in a lower, [g@dtons
indicating the type of information present in a website (péotires;
language), (c) a sitemap giving a hyperlinked overview, and Hilp page

that explained the portal's layout and navigation. Guidance tocls as
sitemaps and help pages have been recommended to support hildren
orientation in web-based environments (Chiu & Wang, 2000; Hammond &
Allinson, 1989). MS Internet Explorer™ was used as a browser and the
portal was set up as the default home page.

i Insects [ants) - Microsoft Intemet Explorer

-
o
1%

File Edt Yiew Favoites Took Help

e .9 v a = @ 3B 9
Back  Fowad  Stop  Refiesh  Home | Seaich Favories Media Histoy | Mal  Fiint
Address [£7 DAMy Documerts\Publiceren’Atikslen infemet Diesian win toolmisi_eng.him | @PBo Lk ®

Ants " REE‘ ul

Index =P Insects ™ Sacial insects =P Ants

Sitemap

From very close i®
Face to face with an ant

Greenfly and ant &
The greenfly is not a nuisance to an ant.

This is what an ant looks like i® 2] (engels)
A detailed drawing shows you the body of an ant

Wood ants =
About ants' nests, ants' path's, and fighting attitude

Worker ant I ]

Every ant gets its own task. What about small and big worker ants?

|

2] 5] My Computer

Figure 5-1 Second prototype of the task-speciitg showing a regular page with

(1) a page title, (2) a navigational bar with coloand darkness indicating topic and

level, (3) a link to the sitemap, (4) descriptiwgérlinks and short descriptions, and
(5) icons and a language tag indicating type obinfation.

On the worksheet, a third space was created for provisionakengsee
Figure 5-2). Provisional answers can be defined as ‘exglicatf what one
believes to be (part of) the answer before new informationaicised’. By
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formulating provisional answers, children give expression to thedstion-
related prior knowledge. Provisional answers have been founaige r
feelings of commitment and safety, and help assess the informagtied
(Van der Meij, 1990). In the context of the present researchexpected
provisional answers to do more than just express the informatichnmee
precisely. Articulating provisional answers was also expedestimnulate
task-related perplexity. In the process of formulating provisianawers,
children may become more aware of their uncertainty or theeegistof
conflicting ideas within the group. In turn, the increased taskeclat
perplexity was expected to affect the stage of answenmglead to more
personal answers. Now that they expressed their prior knosyletew
information could be compared to their own expectations.

WORKSHEET

GROUP NAME:

Our question is:

We think that:

On the web we found:

You can continue on the back.

Figure 5-2 Second prototype of the web worksheet
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The instructional design aimed at realizing an integrated soeinathe
classrooms. The background information in the lesson plan expldiaed t
the web was used for finding answers to self-generated questiuies
working on the design task. Rationales for the portal and thestveek were
given. Figure 5-3 shows the explanation of the worksheet thagiwes in
the lesson plan.

In order to streamline the web use organizatioratigt didactically the pupi
use a worksheet. On this worksheet there is roofartaulate the question,
provisional answer and the answer that is found.

Having them formulate the question beforehand, gmes/ the pupils fror
aimless searching and makes their purpose for welexplicit. Formulating
provisional answer (what do the pupils themselVesk) is also intended t
help the pupils focus in searching for the ansWiriting an answer on tr
worksheet forces the pupils to write down an answeheir own words. Thi
makes for greater awareness of question- and lpdketaviour.

The worksheet keepgcord of the questions asked by the pupils andhe
answers they find. This gives the teacher an indigio the functionality o
web use and during the lesson itself it gives daelher something to hold

to: when the pupils have written down a digs and a provisional answe
they show it to the teacher. In this way the teaci@ regulate the process
who goes to the Internet, and when.

Figure 5-3 Lesson plan: Explanation of the worlethe

In addition, there was a checklist for organizing web usehbigied the
teacher to organize and prepare the available technology. Fooitegera
short instruction for web use was provided in the lesson plarechflesson
that emphasized integrating the web with working on the deag (see
Figure 5-4).

At different times during the design task, groups tg the web with the
question and provisional answ@&ack in the classroom the group discusse:
answer that has been found. The information fosnglarked into the design.

Figure 5-4 Lesson plan: Short instruction for wede
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The instructions mentioned no time limits for web searchingvas
expected that the worksheet, that now demanded a provisional answer,
would stimulate focusing on one question at a time. Asking one question per
visit was found to be one of the factors that made the intelgsatenario
successful in the third design experiment.

Occasionally, the lesson plans gave teachers extra tifpelpo them
structure the process of questioning with the web. An examglecbfa hint
is given in Figure 5-5.

Hint

Besides room for questions and answers, the woekshleo gives room fc
what the pupils can think up themselves beforech@ay. This ‘provisiona
answer’ gives the pupils something to hold on t@mkearching. It is possikt
you might have to stimulate the pupils a littlewiriting down this provisione
answer. You can keep an eye on this by asking tiglgpto show thei
question first before they go to the web.

Figure 5-5 Lesson plan: Hint to support use ofwurksheet

Participants

Two schools (schools 1 and 2) sited in a rural area of Enschede, the
Netherlands participated in the experiment. The schools weig paid for
their time. In total, 16 groups (grade 5-6, aged 10-12) took part.CHoels
had normal student populations.

The schools had access to 10 to 15 computers connected to the web. The
teachers were familiar with the basics of web use. Thidreh varied in
their experience with the web at home. The web had not been used in the
lessons of either schools before. The schools had some expenihce
working in groups, but Learning-by-Designing was new.

In individual face to face sessions with the teachers beferstént of the
project, the lesson materials were introduced and ideas, afpestand
practical issues related to web use were discussed.

Procedure

A broad range of data was gathered to gain insight in thehdes
implementation of web use, the children’s motives, and the colldmra
process of reflective questioning. Audio recordings of two focus groups were
made to gain insight in the collaborative processes evolvimgind
guestioning with the web. These focus groups (one in each classreoe)
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selected by the teachers. Focus group 1 (school 1) consisted of feur gir
Focus group 2 (school 2) consisted of two boys and two girls. Traipgr
work was observed and recorded throughout the lesson and their web
sessions were logged. Semi-structured interviews with sehifgfrem from

these focus groups were held after the fourth lesson. In additite wata
gathered in these focus groups, whole class activities werevetsend

field notes were taken. At the end of the project, semi-stredtinterviews

with the teachers were held to summarize and check the alesgar
observations. Design products and worksheets of all the groups we
collected.

The audio recordings were transcribed and used to gain insighhato t
collaborative process of reflective questioning that liesrokformulating
guestions and answers, and searching the web. Questions, provésidnal
final answers on the worksheets were archived. The form ofjubstions
was coded (open/closed; interrogatives), and the questionsategorized
as design or follow-up question. The provisional answers were coded f
their presence, length and mode (written, drawn, combined). The final
answers were coded for their question-relatedness andidaeehas either
adoption or adaptatioh A second independent coder coded about 25% of
the data. Interrater agreement was calculated for the oret@gons of
guestions and answers. For the categorization of questions, Citagpa
yielded .78. For the categorization of the question relatedsfeanswers,
Cohen’s Kappa yielded .72. For the categorization of the refigctof
answers, Cohen’s Kappa yielded .75.

The results of the fourth design experiment are presented acctrdhey
three-staged model proposed by Van der Meij (1898 the stage of
perplexity, we present the teachers’ implementation of thegiated
scenario, and the children’'s motives for questioning. In the stdge
guestioning, we present the categorization of questions. In the sfage
answering, we describe the provisional answers and present the
categorization of final ones. Furthermore, in the stages of expland
answering, group recordings will be presented that giveghihsin the
collaborative process of questioning with the web.

Results
Perplexity

Both classrooms realized an integrated scenario. The groups posed
guestions and visited the web whenever they felt the need whileng on

¥ For a detailed description of coding proceduresrefer to chapter four.
2 For a detailed description of the three stagesefer to chapter four.
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the design. The teachers instructed the groups to use the workshe#e
down one question at a time and then transport it to the web. Thertgac
evaluated the worksheet positively:

I think it is necessary to have the worksheettliere are also groups
who can’t manage. We also had a group here whoo{@yin't get on
well together and (b) who often didn’'t agree witick other, what
do you want to know, yes, she wants this and | wiaat, and what
do you want to know and write it down then.

(Teacher 1, interview, end of project)

The fact that the web is pre-structured, that igeqa find. You go

there with a specific question, [..] they go thesith specific

guestions, first what they think themselves is dénswer and after
that, eh, what they find as an answer on the wélat, T think, is a
nice thinking indicator. [..] if you want to useethnternet here,
aimed at insects, then | would certainly not wantieave out the
worksheet. No, most certainly not. Then you fodwesdttention first.

(Teacher 2, interview, end of project)

The teachers did not limit search time. Observations inahwuter labs
showed that the duration of web visits varied between five éatiwminutes
per question. The average duration of web visits varied $yrtetween the
focus groups. For focus group 1, the average was 6.8 minutes per visit
(s.d.=3.4, N=9). For focus group 2, the average was 20.8 minutes (s.d.=6.7,
N=4). This shows that focus group 1 paid more and shorter vibi¢seas
focus group 2 paid fewer but longer visits. The difference wgsfwiant
(£(1, 12) = 5.7, p<.05).

The same personal motives emerged as in the third experiment. Th
groups displayed an eagerness to visit the web. The folloekugrpt
illustrate this:

A lot of children take the bees as their subjed a® have been
talking about bees a lot of times and we alreadgvkipractically

everything about them and our teacher did a tatuathem and |
also like just looking things up, things we donftdw yet and about
bees we know about everything, the teacher onca daty long talk
about them and about ants we know nothing at alsamit’s fun to

look everything up.

(Maaike, focus group 1, interview, lesson 4)

But the children also developed more task-specific motives ssch a
curiosity about the topic, and uncertainty rising from a lacknuiwkedge.
This process of developing their motives was observed by onheof
teachers:
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They rather went to the web first of all and via ttveb to the

guestion. At a certain moment | made them firsdkhip What do |

want to know?, and try to formulate that into a dapestion, but
that gave very strange results. [..] In the begignt was just hop,
trial and error, click, click,click, ah, here weeamand at the end it
was more like what do | want to know?

(Teacher 1, interview, end of project)

The talk of the two focus groups gives a closer view on thegamee of
perplexity. Focus group 1 designed an anthill. They generated famohs
functions with the heuristic. This sometimes led to a further need to: know

[1] Masha: What must | be able to do?

[2] 2: O.K., what was it, being impregnated

[3] Masha: What have | got for that myself, alseagina,
isn't it

[4] 2 | don’t know how is she fertilized

[5] Masha: She needs a vagina for that as wélink a
vagina.

[6] Coby: A male, is that a worker, or no, it mbsta
soldier or not

[7] Masha: | don’t think | know

[8] Maaike: A worker

[9] 2: A worker bee

[10] ?: An ant

[11] Masha: Let’s look it up

[12] Coby: There is also a worker ant. | think arker ant.

[13] Masha: Who fertilizes the queen

[14] Petra : A male

[15] Masha: We think it's the worker ant

(Focus group 1, audio recording, lesson 4)

The group has just started the design process by using the design heuristic
(lines 1-3). Soon, uncertainty arises (line 4). The group discudsesisw
needed to impregnate the queen ant. Several options are mentinee®-|
10,12). Then, the possibility of looking up the question on the web is
suggested by one of the children (line 11), and the question andiqgnal/is
answer are formulated (13-14). In focus group 1, the observed pattern o
using the heuristic, noticing uncertainties, and formulating atigmeand
provisional answer was repeated in subsequent lessons.

In focus group 2, most of the questions emerged from an eagermsss to
the web and curiosity about the topic. The next fragments dhbesthis.
During the whole class introduction at the beginning of the leshme of
the four children whispered a question to each other. This questen
posed aloud immediately when group work started:
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[1] Emily: Our question was how does a bee makeehive
[2] Paul: A bee a beehive
[3] Emily: How does a bee make a beehive

After formulating the question, the group thought about a provisional

(Focus group 2, audio recording, lesson 3)

answer:

[4] Esther: We have to know ourselves how theytdo

[5] Emily: A beehive is made of honey, isn't itso

[6] Esther: Something like it but

[7] Emily: I myself think but I'm not sure, theyake honey
first then they start putting it in there and then
they start blowing and things like that, yes
phantasy, and that they baked it and put leaves
against it, for it gets quite firm, twigs

[8] Esther: What was it to do with wax honeycomb

[9] Paul: Yes

[10] Emily: Can it take a piece of paper?

[11] Paul: It is a kind of octagonal thing, isit's0?

[12] Esther: With honey on it

[13] Paul: Wasn't there a queen bee?

[14] Emily: I don’t think so, but I'm not sure

[15] Esther:

| think it's made of honey, but fitmoney

[16] Emily: That seems a bit strange to me for

[17] Paul: In my opinion honey is just soft. How they
make it firm? How then do they make that honey
firm, by blowing or something like that?

[18] Emily: Yes, that's what | said as well, butat's pure
phantasy, | myself think that with honey, if you
just put honey down somewhere, | don't know
where, it just gets firm by itself, so if for exalap
you

[19] Paul: But

[20] Esther: Wax honey they eat as well

[21] Emily: Jeez, we can’t know all this, can we

(Focus group 2, audio recording, lesson 3)

The fragment shows that although the question emerged from eagernes
uncertainties and conflicting ideas became apparent when fonngulati
provisional answer. The children express and discuss theirkriovledge
by suggesting parts of the solution (e.g., lines 6-9, 16-18), and by lieguest
confirmation (e.g., lines 5, 10, 11, 13). The discussion ends when dme of
children officially declares the confusion (line 21). Next, theitemdown a
provisional answer and go to the web. In focus group 2, the obsertedhpat
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of posing questions out of eagerness, and noticing uncertainty when
formulating a provisional answer was repeated in other lessons.

The findings suggest that in both focus groups task-related pigyple
emerges sooner or later, either in the onset to a question or while formulating
a provisional answer. In focus group 1, uncertainty arose from skeatal
led to a question and provisional answer. In focus group 2, questions
emerged from eagerness and led to delayed uncertainty.

Asking

In total, 76 questions were posed in three lessons (M=4.8, s.d.=3.1,
N=16). Although the teachers implemented questioning and web use
similarly, averages differed between the classrooms. In kdhdlee groups
posed 3.0 questions (s.d.=1.2, N=9), in school 2 they posed 7.0 questions
(s.d.=3.6, N=7). The difference was significayf{1, 16) = 6.9, p<.01).

Most questions were open (84.3%) and started with ‘how’ (31.68%3. T
indicates that they were follow-up questions that sought to elaborate
generated forms and functions. The categorization of questionsiga de
follow-up questions supported this impression (see Table 5-1).

Table 5-1 Types of questions posed by the groups.
The values represent the frequencies and percestage
of question types posed by the groups (N=16).

Type Total
Design questions 34 (29.1)
“Who do ants need to collect food?”

“What must a drone be able to do?”

“Can ants fly?”

Follow-up questions 83 (70.9)
“When does an ant fly?”

“How many larves are there in one colony?”

“Why is a bee called a bee?”

Total 117 (100)

Most questions were follow-up questions (70.9%). Less than a third
(29.1%) were design questions. This suggests that questioninchevitieb
was complementary to using the design heuristic.
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Provisional answering

The children came up with provisional answers for 92.1% of their
guestions. This indicates that the groups were motivated antbadt@ress
guestion-related prior knowledge. Most provisional answers werdnput
words. Some contained drawings (see Figure 5-6). The provisicaaeen
varied in length from a single word (e.g., a numerical answerjou48
words (M=6.2 words, s.d.=7.3, N=70).

INTERNETBLAD BRUCE, MaTicke

GROEPSNAAM: @[}}@Qﬂ@gggy RUUDYue.roniue

Onzevraagls:%ﬂ M ey OO% PR d?@qﬂ%@
A A

Wij denken zelf dat:

Op Internet hebben we gevonden dat: ¢ € ﬁ(j 30.000 GACQH{%\ (gm,(,{) /R,q[
8557,
n -@h <09

Je kunt op de achterkant verder schrijven of tekenen.

Figure 5-6: Example of a drawn provisional answer
(Group 5, School 2, Lesson 3).

Most of the provisional answers consisted of concepts and taats t
directly tried to answer the question (90%). For example:
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Q: From which flowers do they get nectar?
PA: the sunflower, the daffodil, the dandelion
(Group 4, school 2, worksheet, lesson 3)

Q: How many bee-keepers are there in the Netherfands
PA: 1200
(Group 6, school 2, worksheet, lesson 4)

In 10% of the provisional answers, the groups articulated related
experiences and drew analogies and inferences from them. Bysipitigey
made visible their way of reasoning. For example:

Q: Can bees sleep?
PA: Yes, because people and other animals havedp akwell.
(Group 4, school 1, worksheet, lesson 3)

Q: What is honeydew from the greenfly?
PA: We think it is something like milk from a cow.
(Group 5, school 1, worksheet, lesson 5)

Final answering

In comparison to the third design experiment (see Table 5-2),
significantly more answers (related & related +extra)efeund ¢*(1, 117)
= 9.8, p<.01). The groups found question-related information to 82.9% of the
guestions. In less cases, only extra information was writtem d@v6%).
The findings suggest that the groups searched goal-driven aneedadc
more in locating relevant information.

Table 5-2 Question-relatedness of answers acresgd experiments.
The values represent the frequencies and percem@figanswer types
found by the groups in the integrated scenaridhm3rd (N=8)
and 4th (N=16) design experiment.

Relatedness Study
Design Design
experiment 3 experiment 4
Noinfo 14 (34.2) 11 (14.5)
Related 20 (48.8) 59 (77.6)
Related + Extra 3(7.3) 4 (5.3)
Extra 4 (9.7) 2 (2.6)

Total 41 (100) 76 (100)
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The new portal seems to have contributed to this success. Therea
and the children from the focus groups compared the portal to eguéar
ways of searching the web and reported that the portal héhesd find
relevant information:

If you would really go to the web. | think therelMde a great many
side-paths, and then | wonder what the real outputl myself
compare it to an encyclopedia on paper, that ia Bsok, you can
nicely leaf it through, but there are lots of spmhths, but your
focused attention is considerably fragmented.

(Teacher 2, interview, end of project)

When you go to the library you have just the stgrfpage in front of
you and you have to look what you are going to drt.nSearching
‘ants’ and you'll come to all kinds of sites. [.l] think this is

different. That very first page and then you arriaed then you click
on ants again and again and you get further anldefurin the library
you start at the starting page and you have to &hdthe rest
yourself.

(Maaike, focus group 1, interview, lesson 4)

In addition, the teachers and children reported that searchingehe
together was beneficial, because it helped organize and coerdjraip
work:

Also give them a chance to go together, for ofteis wvill lead to
quite a discussion behind the computer, “of, hest jook here!”, for
that's also part of it and that's what they seelavneéading, for the
one is, say, focused on that's what | want to knadvereas an other
gets to read it as a group.

(Teacher 1, interview, end of project)

First of all it was Paul who was on the web andhtBsther asks
Paul: “Can | go now?” and then Paul just says: YesI can”, and
Esther goes on the web. And then Esther said: “Wesld you like

to?”, “Yes, okay with me”and so | went a little dat Each time we
were on the web Dylan was ill. So | really thinlkatmext time we are
on the web, he should go first if he is there then.

(Emily, focus group 2, interview, lesson 4)

Also, it contributed to the search process:

Sometimes difficult, | don’t always know how to gabout it,
interesting, nice, yes, great fun to do. Lookinghipgs, sometimes |
don’t know how to do it. Yes, the others do knowrth

(Masha, Focus group 1, Interview, Lesson 4)
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To further explore why the groups were more successful aingind
answers, we examined the weblogs and audio recordings of thegfocs
while they were working at the computer. These data showed Hhat t
children of the focus groups searched goal-driven, scrolled pagegook
considerable time for reading the information. They mainly ued
navigational bar and the Browser buttons. In addition, they used the
hyperlink names, descriptions and icons to navigate. The sitenththa
Help page were not used. The following two excerpts illustnate the
hyperlink names and descriptions were used to make navigatioriaésho
(words in brackets are quotations of hyperlink names and descriptions):

There was this page and with a lot of differentdgoand there were
some data, so you could guess a little where brigedd, but after
that we still had to look for things for a long #m

(Masha, focus group 1, interview, lesson 4)

[1] Esther: ‘Insects’

[2] Dylan: In what do they live?

[3] Emily: They live in social life, then you have look at
‘Social living’, right?

[4] Dylan: ‘Bees’, ‘Ants’, ‘Road ant’.

[5] Esther: ‘This is what an ants’ nest looks like

(Focus group 2, audio recording, lesson 4)

The icons, names and descriptions helped the focus groups locate relevant
information. In addition, they also seemed to make the children avoaee
of the presence of different kinds of information, i.e. text pistures, and
the usefulness of pictures. The presence of pictures on tesbsias
indicated by an icon. Moreover, hyperlink names and descriptions
sometimes drew extra attention to the pictorial value ofvibbsite (e.g.,
‘This is what a beehive looks like’, ‘Eye to eye with an’,a®t detailed
drawing shows the anatomy of the honey bee’). In the websiiany
pictures could be enlarged by clicking on them and it showed thherweb
logs that this was frequently done. The children reported aboutuseiof
pictures in the interviews:

| thought it was very interesting to see on the wéiat such an
animal looks like with those very big eyes.
(Paul, focus group 2, interview, lesson 4)

At first we couldn’t find it, we had to look for itor a long time.
Quite instructive, interesting, yes, | also likecbéecause there were
these pictures you could see everything quite lgledes, in which



122 Chapter 5

you saw them carry something or so, just things that, you could
see eqgs, | like that, normally you don’t seednirso close.
(Masha, focus group 1, interview, lesson 4)

By indicating what kind of information they could expect, the chiidr
seemed better prepared. In the third design experiment, thereahild
sometimes were disappointed when they found only pictures, erednt
English websites. No indications of such disappointments were fouhisin
design experiment. The English websites were tagged asanddndicated
as containing pictures. When entering English websites, thérehilwere
prepared and focused on pictures instead of being disappointed about the
textual information.

The formulation of provisional answers may also have contributed to
locating and selecting relevant information. By having thought atyaut
possible answer in advance, the children had clearer and mimdatet
ideas of what to look for in the websites. Although the childnetihé focus
groups made no explicit reference to their provisional answersigduri
searching, these may have influenced how they approached newatidorm
and recognized its relevance.

Most of the answers were literal adoptions with only minor astital
adjustments in which the children did not explicitly interphet information
found. In only 24.6% of the cases (n=16) did the children explicitgrpnét
information. Examination of these answers showed that although the
provisional answers did not lead to more adaptations, they sometimes
became a reference point to construct them for some groups. For example:

Q: How many larvas are in a colony?

PA: 50.000.

FA: It was a little bit more... 550000000000000 eggs produced,
that is about 1500 a day.

(Group 2, school 2, worksheet, lesson 4)

Q: Why do ants keep greenflies?

PA: Ants keep greenflies to fatten and eat them. Thaintain them
and then eat them.

FA: We found that they don't eat the greenflies, their
excrements!

(Group 2, school 2, worksheet, lesson 5)

However, the audio recordings of the focus groups at the computers made
it clear that the groups discussed information during searchingedecting
information. Three verbal activities dominated the collabogatigarching
process: reading aloud, discussion, and relating new informaticersoral
experiences.
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First, the children frequently read aloud hyperlink names andt shor
descriptions to make navigational choices together. In addithey pointed
out things on the screen and read aloud parts of the information éound
websites. Reading aloud had an important function in the colladrorat
behind the computer. By reading things aloud, the children coorditiagied
actions, gave their approval of navigational choices, or esigd new
directions. For example:

[1] Emily: ‘Solitary’. ‘Social’. They live in sociegroups, don't they?
[2] Esther: Yes, | think so too.
(Focus group 2, audio recording, lesson 3)

[1] Paul: ‘Road ant'.

[2] Emily: | don't see it.

[3] Paul: Road ant, over here, a little bit dowaréh
[4] Emily: | think that's only a picture.

(Focus group 2, audio recording, lesson 4)

Second, the children discussed the information they found. For instance,
focus group 1 went to the web with the question ‘How do ants theiy
food?’ and the provisional answer ‘On their back and with thes’.|&the
following excerpt illustrates their discussion about new infoionaduring
searching:

[1] Coby: ‘Insects’

[2] Masha: ‘Social’, ‘solitary’

[3] Coby: ‘Bees’, ‘ants’, ‘Road ant'?

[4] Masha: ‘Each ant has its own specific task’.itSalso has

something about. Hey!, that's a good one. They
do put it on their backs.

[5] Coby: No, but also with their feet.

[6] Masha: Yes, but they put it between the head their
feet.

[7] Coby: Yes, that’s true

(Focus group 1, audio recording, lesson 4)

In the first lines (lines 1-3) the children start natigg the portal
departing from the Index. After clicking on the main topic ‘Insetitey are
facing a choice between ‘Social living’ or ‘Solitairy ling insects’. They
choose ‘Social living insects’ and find a link to the topic of t&nin the
fragment, a hyperlink name (line 3) and a description (lineetjead aloud.
Then, a picture is found on which they can see how ants carry fhedwb
children shortly discuss what they see (lines 4-7). In thitir fiésson, this
group designed the relationship between ants and their food saerce,
greenflies. They posed the question ‘What is honeydew of a greehiigy
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found that it is the excrement of a greenfly and that the eat this. They
also found that lady birds eat greenflies. In the course of tesbrie the
group invented a story in which ants had to fight lady birds to prtter
food source. While discussing how to tell and draw this story, thepgrou
returned to the web twice to find answers to related questimmsas ‘What

do greenflies look like?” and ‘How do ants get the honeydew?’ Thusngndi
answers and elaborating on them led to new information needs.

Third, the children related their own personal experiences to thibgt
found on the web. They told stories about such things as being stung by a
bee, liking or disliking specific insects, and experiences abroae.
following fragment illustrates this:

[1] Paul: This is a flying ant

[2] Esther: Ooooh, yes

[3] Emily: Do they exist as well?

[4] Paul: Hmm, yes

[5] Esther: Oh yes, those flying ants bite. | sdenh once,
flying ants.

[6] Paul: Red ants are bad enough

[7] Esther: They fly around you in swarms. | hadttbnce in

France, they fly around you in swarms. They are
real nasty animals. And if you trample them with
your feet, with your naked feet, it hurts, too.

[8] Emily: Yes, and nobody wants to believe that@ithere
was a spider in my bed. Such a big spider, and
nobody believes me. That was also in France.

(Focus group 2, audio recording, lesson 4)

In the first line, the attention is drawn to a picture @lfyeg ant (line 1).
After that, the children start sharing their experiencel ¥ijing ants and
other small animals.

Instances of reading aloud, elaborative discussion, and relaging
information to personal experiences were frequently found in botims foc
groups in all lessons. This suggests that discussion and talaptaf
information were within group activities that took place durirgrcaing. It
raises the question whether the groups further discussed tiveramben
they returned to the design task. The audio recordings of the tws foc
groups show that this was not the case. They processed the answers into their
designs. This is illustrated in the following fragment takenmf the focus
group that posed the question ‘How do ants carry their food’. Afteingr
down their answer (i.e. “They carry it with them using thegs and head”),
they returned to the classroom to start working on their design again:

[1] Masha: What do | have for that myself
[2]?: Feet and a head
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[3] Maaike: Put it here or

[4] Masha: I would put it under here | think

[5] Maaike: Here

[6] Masha: They drag it between feet and head
[7] Maaike: Yes, | know

[8] Petra: Well, we've just discovered something

(Focus group 1, audio recording, lesson 3)

No evidence was found that the children further discussed and adapted
the answer. Rather, they adopted it by pasting it into their esithus,
most discussion took place in the stages of perplexity, and ashehm the
stage of answering while still searching for the answéer writing down
the answer, adoption predominated.

Conclusion

In the design experiment that was presented in this chapter aa aaita
worksheet were implemented in two classrooms to support groups of
children in the process of reflective questioning. The portal pedvidtask-
related hierarchy that helped the groups locate relevant esbsihe
worksheet supported the groups to focus on one question at a time.
Furthermore, with the worksheet questions and answers could bpdriaa
between the classroom and the computer lab. At the core of thectimstal
design was provisional answering. When the groups posed a question, they
had to formulate a provisional answer on their worksheet. By dainghe
groups made explicit their question-related prior knowledge. With th
provisional answers we aimed at improving the reflectivitthefanswers. It
was expected to extend perplexity because in the process of dinguh
provisional answer delayed uncertainty and conflicting ideas dmddme
apparent. Furthermore, it was expected to stimulate the adideptof
information found on the web. Because prior expectations about thiblpos
answer were written down, new information could be compared and
adjusted.

Formulating provisional answers was found to lead to delayed fealing
perplexity in one focus group. In focus group 1, the stages ofigpiest
occurred in the order in which we presented them. This group workéte
design task by exploring their prior knowledge with the design $tauriit
some point during the design process, uncertainty was raiseedhiat the
formulation of a question and provisional answer. The group went to the web
to find an answer to this question and processed the answernéaitddsign.

In focus group 2, however, a different pattern of questioning a@sdf In
this group, questions arose from an eagerness to visit the webgameéral
curiosity about the task before they started working on theigme3he
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group formulated a provisional answer and in this process, unciegaint
were met and discussed. The group went to the web to find theraastve
processed the answer into their design. In short, different pattérns
guestioning in the two focus groups were found. In focus group 1, pigyple
led to a question, whereas in focus group 2 a question led tay€édgl
perplexity.

The findings suggest that the stages in the framework for qoegiare
not linear. Rather, they are cyclic activities that reoda the process of
guestioning and are intertwined rather than strictly consecufive three-
staged model suggests that questioning begins with perplédyt, a
guestion is formulated and an answer to the question is searched and found.
The present data show a less linear process. Questioningacawitt all
three activities. It may start with perplexity emergfrgm the learning task,
as was the case in focus group 1. It may start with askiggestion from
eagerness or curiosity which was the case in focus group @eRsr then
follows the stage of asking. Questioning may even start bynfijndhswers
as instances were found in which finding an answer gave oiseew
guestions. In these cases, perplexity follows answering.

The findings also suggest that the interpretation of informatonot
bound to writing down a final answer on the worksheet, because we found
that valuable discussion of new information took place durirgp w
searching. Most of the answers were adopted from websites. dhesers
gave no explicit interpretation of the information found. The grialip of
the two focus groups, however, showed that the children did think #imout
information. Group discussions evolved around formulating the question and
the provisional answer. Furthermore, the children discussednfiesmnation
while searching. Three verbal activities were found to &etral to the
collaborative searching process: (a) reading aloud new infiarma(b)
discussing its meaning, and (c) relating it to prior andgoeisexperiences.
Reading aloud the information was important because it helped tdesahi
share their focus of interest. The discussion of informattaat bften
followed can be seen as valuable for the development of pérsona
understanding. Hence, the dialogic setting of questioning created amport
opportunities for reflection.

Based on these findings, we conclude that the operational whefioit
reflective questioning that was developed in the third deskgeriment can
be adjusted to fit the present data as follows:

‘posing follow-up questions based on immediate or delayed uncertainty and
leading to adaptations of information during or after searching for the
answer’
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Conclusion and discussion

I ntroduction
In chapter one, we introduced the following research problem:

How can reflection be embedded in the learning process to improve the
development of personal understanding of a domain and learning task?

In this thesis, four design experiments were presented irhwamienents
of reflection were embedded in Learning-by-Designing taskeamdbmain
of biology. Reflection was expected to help children tovatsi articulate
and recapture their prior knowledge and new classroom experieBges.
doing so, chances would increase that new classroom experiarees
integrated with existing knowledge structures and that childeaelop a
personal understanding of the learning task and domain. Thaciistal
designs presented in this thesis sought to encourage reflecteavenal
ways. First, the children used a design heuristic to actmadearticulate
their prior knowledge. Second, deliberate moments for reflecti@ttion
and on-action (Schon, 1983) were embedded in the design tasks.thdird,
children worked in small groups which was expected to stimulate
articulation of old and new experiences more than when working alone.

In the context of the design experiments, reflection was defined as:

‘thinking about the process and product of designing by elaborating on and
recapturing of prior knowledge and new classroom experiences’

E-mail was used to engage the children in reflection-on-actiothdy
exchange of narratives about the task with a partner grcaumo#tier school.
It aimed at recapturing prior knowledge and new classroom eRrpese
Each lesson, the groups wrote an e-mail to their partner grouby shiter
working on the design task. The children prepared individually thremgh
exercise of freewriting and composed a group story on a papesiveatk
Furthermore, the groups read and discussed e-mails from thisieparoup
shortly before working on the design task. Using e-mail at thmbieg and
the end of the lessons was expected to help recapture prior kgewdad
new classroom experiences in order to add personal meaning &athiad
task and domain. Five classrooms participated in the experimEenmes.
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findings of these design experiments were reported in clsapter and
three.

The web was used to engage the children in reflection-inradty
looking up answers to self-generated questions. By using the design
heuristic, the children could activate and articulate their gamwledge.
When questions arose to which they did not know the answer, theowkb
be consulted. The groups prepared web visits by writing down theiaquest
as well as a provisional answer. A task-specific ports wrovided as an
entry for the web. Six classrooms participated in the experimdihis.
findings of these design experiments were reported in chapters fouveand f

In the remainder of this thesis, we, in turn, reflect onfthe design
experiments to answer the general research questions:

(1) How does narration via e-mail support reflection-on-action?
(2) How does questioning with the web support reflection-in-action?

First, we recapture the learning environment in which reflectias
embedded to see if the learning tasks set the stage liectiaaf. Next, we
summarize the most important findings from the four design expesnent
provide insight in the question if and how e-mail and the web supported
reflection. Then, we focus on the nature of reflection as it urdoiddghe
classrooms and explore what kind of reflection emerged frontetiraing
environment. After that, we shortly elaborate on two pedagogisats that
are considered worthwhile to take into account when designitgigtion
aimed at reflection, and point out some directions for future research.

Recapturing the learning environment

In the studies presented in this thesis, Learning-by-Designikg itashe
domain of biology were implemented in primary school classrooms. The
design tasks involved the reinvention of biological systemsh sae
individual plants and animals, communities of insects, and entire
ecosystems. The children worked in small groups on thelse fHsey used
a design heuristic consisting of five design questions to aetiead
articulate their prior knowledge on the topic. Did the desagkd set the
stage for reflection?

According to Kirschner (2002), central to any learning environraeat
three factors: (1) task ownership, (2) task character,(andask control.
Task ownership is concerned with who owns the task, steersasss; and
judges its outcomes. Task character is concerned with therdigity of the
task. And task control is concerned with who regulates the eemtignts,
and strategies of the instruction. Further, Kirschner describat in
traditional learning environments, it is the teacher who divasask, judges



Conclusion and discussion 129

its relevancy, and controls the instruction. In self-regulatdhbmrative
learning environments, ownership lies within the group, authentisity i
determined by learners, and the flow of events is controllel@dyers. Of
crucial importance in such collaborative learning environmerttgeisvay in
which learners perceive the task because that determiresl ihow they
take control, self-regulate their learning, and are intailsi motivated to
complete the task.

One of the main purposes of the learning environments presented in this
thesis was to engage children in thinking about their prior letye and
new classroom experiences to improve the development of personal
understanding of the learning task and domain. A prerequisite for suc
reflection is that children have a feeling of ownership, fimeltask relevant,
and are motivated to take control over their own learning. Iptehane, we
described the design tasks by pointing out the instructionalythieat lies
behind them. Here, we shortly reflect on how the children perdeikie
learning tasks and see if from their perspectives the detigks afforded
reflection.

Did the children own the tasks?

A diversity of activities were implemented in the classn. Besides
working on the design task itself, the children engaged in rialging,
drawing, presenting, whole class discussions, short excursiongleouts
school, freewriting, e-mail and web visits, and observing real animalsllas we
as enlarged pictures, among others. Implementing a diversiagtivities
was aimed at two things. First, it aimed at increasing dhidren’s
motivation for learning. Second, it aimed at reaching a balart&ebn
doing and knowing, between action and reflection.

The children enjoyed the diversity. It provided them with the dppay
to use their imagination, think of new things and generate idefistioae
the focus was shifted to another kind of activity. The teachersevaw
sometimes found it difficult to alternate between ac#sitiThey thought the
lessons were very busy. They also reported that they weresadtto some
of the activities, such as role playing and freewriting.eAthey had tried
them, they recognized the motivational power of the diversitgyTdiso
recognized the gains of using more active forms of thinkingpaodessing
information. Overall the teachers expressed an appreciatite aichness
of the children’s ideas that emerged from the diversity of &ietvi

The diversity also increased the children’s ownership ef tdsk. In
group settings, it is often difficult to promote equal partitgra Some
children are more dominant than others, and give fast reactitms est of
children who need more time to grasp a new experience. A soludtion t
unequal participation can be found in the way in which groups are
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composed, and in ways of structuring group interaction for instapaole
specialization (e.g., Webb & Palincsar, 1996). The findings from #nsept
studies suggest that a diversity of tasks may also irecexasl participation
within groups. Children have different talents. By implemenéngjversity
of activities, these talents have a chance to become reedgaid used. For
instance, in one group a boy was silent most of the time. Hd ahmut the
task, but was more of an observer than an active participatgirl & the
same group was just the opposite. She often took control by distgbuti
materials, proposing task divisions, and performing things lievbde the
others assisted her. But when the focus of the task shiftedtiioking and
writing to drawing, the silent boy all of a sudden took cdntide proposed
styles and stories, delegated parts of the task, and distributed thalsate

Did the children like the tasks?

The domain of biology was chosen for several reasons. Biologpderd
used before in Learning-by-Designing tasks at the Universittoécht
hence we could draw on their experiences (Boerwinkel, 2003; elanss
1999). Another reason for chosing this domain was that the current
curriculum stresses the importance of learning by doing. Biolgy
presented as a domain in which children need to learn certaieptsrand
facts, but should also be invited to develop an awarendsgiofown roles
in nature. Experiencing natural phenomena and taking care of nature ar
important learning goals (cf. De Vaan & Marell, 1999). For thispose,
approaches such as problem solving and inquiry learning are promoted.

The children appreciated the domain and the topics that wenalcent
the lesson series. In the lesson series that was used imsthentli second
design experiment, animals of their own choice were centralost of the
lessons. Groups could choose animals that interested them. laston
series that was used in the third and fourth design exparitie children
initially could choose between all kinds of insects, and latendhd design
process between bees and ants. The children also appreciatggptbach
of inquiry learning. In several lessons, real animals and pheaTes observed
by the children. For instance, the children collected insects ded sinall
animals in the lesson series ‘Working Together’ and observed whieh
magnifying glasses. In the lesson series ‘Living Togetteat’ goldfish were
present in the classrooms and became the topic of whole ctasssions.

The children highly valued these activities. They became vehusiastic
about the topics and shared prior experiences and feelings towards them
This was especially the case with the topic of insects.

Besides being of interest to the children, another reason for likimg
domain was the fact that it easily merged with their owpedences. Most
of the children have animals and plants at home. They keep angrals
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plants, build tree houses, go fishing, and they are bothered by mosguitoe
flies, or other kinds of summer visitors. In short, they haver gxperiences

that motivate them to enter the world of ecosystems and cortiesunf
insects for further exploration. They do not feel ignorant, but kragelele;

they can put their prior experiences to use. This was found to be an
important motivation to get engaged in the task as children indguEme

up with what they felt, knew and thought of a topic.

Did the children take control?

An important tool that the children had at their disposal te watrol
over their own learning was the design heuristic that wasduated in
chapter one. Use of the design heuristic was demonstrated antsecken
the first lesson(s). After that, the children used theisgziindependently in
their groups to complete their designs. Two characteristigheofdesign
heuristic promoted the children’s independent use of it. One, thésteur
consisted of simple questions that were used repetitively saatbessons
and were easy to remember. Two, the design heuristic was promided
paper. Initially it was presented as a list of questions on a et but
over the course of the design experiments it became a paper. Wheel
children successfully used the heuristic independently. Thesnalised the
guestions after a few lessons. From time to time they poih&d but to
each other when the design process got stuck or they returnisdpiaper
format to regrasp their meaning. Hence, the design heuristieddhe
children to take control over the strategy of Learning-by-§ésg and to
self-regulate the process.

In contrast, the contents of the design task were left fra@inwi
boundaries. As pointed out before, the children could choose their own topi
of interest to a certain extent. Within these topics, they coulghasize
some aspects over others. This made every design product uniduezighlt
important aspects of ecosystems and insect communitiespoieted out in
whole class discussions at the end of each lesson, the desitpesdmidren
were not judged against a preset list of goals and contpteaving the
choice of content and the format of presentation to the chiltirein,control
over the task increased.

In short, the design tasks created a learning community indaksrabm
in which the children were in control of their own learning. Thigdithe
lessons and the topics, gained ownership over the process of coileborat
learning, and took control over the flow of events within the boueslar
the task and teacher guidance. This motivated them to amrtidhieit prior
knowledge and engage in new classroom experiences, and i séddke for
reflection.
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Did e-mail and the web create opportunitiesfor reflection?

Learning-by-Designing engaged the children in a diversity afnlag
activities in which they took notice of new concepts andsfastplored new
biological phenomena, and learned to care and appreciate. Thes¢htke
stage for reflection as children liked them, and were inrobnTwo
technological means were embedded in the lessons to furtheotprom
reflection, e-mail and the web. In that way specific time anaespeas
reserved to step back from the act of designing and refleitt Did e-mail
and the web induce reflection? And how did reflection come about in their
context?

The opportunities of e-mail

The children used e-mail with great pleasure and enthus@snchange
narratives about the task. They gave rich descriptions of thmegs and
product of designing, and added evaluative remarks. The following
operational definition of reflective narration via e-mail vdasived from the
studies:

‘recapturing new classroom experiences by describing the procass an
product of designing as well as by posing comparative and help-seeking
guestions, relating old and new experiences, and expressing assessments and
appreciations’

Assessments and appreciations did not only concern the leaaskg t
itself. They were also about the self in the process ofileg The children
frequently spoke of their own roles and those of otherisdrckassroom. For
instance, they wrote about how much they knew before and after the learning
activities, about their social behavior, and reconsidered preferences.
Hence, using e-mail resulted in opportunities to reflect avide range of
personally relevant issues.

One of the reasons for using e-mail was that children coulé faita
real audience which has found to be authentic and motivating (eefj., R
1985; Weiserbs, 2000). In the present studies we also found this. The
children displayed much audience awareness. For instance, thepmednti
‘getting to know the others’ as one of their motives. For that parpbsy
exchanged personal information such as ages and hobbies. And they
addressed the partner group in the freewritings and e-mailsrixy peisonal
pronouns directed at them, and by posing questions. Although freewriting
was an individual and private exercise, the e-mail corgextetimes raised
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the children’s audience awareness to such a degree thalsioeaddressed
their partner groups in their freewritings. Hence, using e-mai an
authentic and motivating task in which the communicative natuveithg
was preserved.

The children’s audience awareness was reflected in theridatmoves
of their writings. Parts of the freewritings and e-mailseveoncerned with
establishing and maintaining a collaborative platform withpwéner group
by larding their stories with extended greetings, metatagmtitions and
enumerations. Together, these rhetorical moves produced a statdato
that structured the stories in recognizable patterns and gave them atmagm
tone of voice. The presence of spoken language items and personal
information made the e-mails resemble oral communication.

Writing for a real audience also encouraged reflection,césfewithin
the groups. The way in which e-mail use was implemented in trerabass
created different collaborative platforms. Freewriting wiaslividual,
sending and receiving e-mails was a group activity, and thelexchange
itself was an activity between groups. These differentibolative settings
created opportunities for sharing and comparing thoughts. For example, the
children read and discussed each other’'s freewritings in the sgrafe
composing an e-mail. They became aware of their own and eachsother’
standpoints and acknowledged or summarized these in the e-nmails. |
addition, receiving e-mails sometimes led to reflection. Onoacasion, the
e-mail was read aloud and discussed, and one particular togiervants)
was resumed a couple of times while working on the design taiouigh
e-mails from partner groups thus could give rise to discus$iother
deliberation between partner groups was not found. The partner groups
exchanged stories, but did not give much feedback to each tithére
waterplant-discussion, for instance, the group did not inform theingrart
group about their own waterplant-discussion nor about the other thieygs
found out about waterplants.

The opportunities of the web

The children were enthusiastic and motivated users of the wedy T
formulated questions from their own motives. Some of these questions
stemmed from an eagerness to use the web and a generdtyctmivards
the topic. Other questions stemmed from uncertainties that &mse
working on the task. Most of the questions were follow-up questicersce
self-generated questioning was complementary to using the &trdéesign
questions from the heuristic. As the children posed their quesstihey
articulated their prior knowledge in the form of provisional agrswFinal
answers were found on the web for a majority of the questions. Th



134 Chapter 6

following operational definition of reflective questioning with tlveb was
derived from the studies:

‘posing follow-up questions based on immediate or delayed uncertainty and
leading to adaptations of information during or after searching for the
answer’

One of the reasons for chosing the web as a source for answering
guestions was its richness. The wealth of available ofrrdton strongly
motivated the children to use the web. At times they welibdiaasted by
what they found. For instance, they loved the pictures that shovieded
insects. But also textual information was found to be interes@mgone
occasion, the children presented their designs in front of theadassand
one boy tried to explain how many insects there were on the whdbcagalt
how important this was for human beings. He had found this information on
the web in rather difficult words and now tried to explain thegbe others.

He stumbled over his words and sometimes used words whose meaning he
did not grasp, but he successfully expressed his feelings about the
information and perfectly translated his enthusiastic ameazeto his peers.
Instances such as these illustrate that the web functiorss smirce of
inspiration.

There were also instances in which the children used éfetw check
their own thoughts. Since the children wrote down provisional answeys, th
were aware of what they believed the answer to be. On somsias;ahe
web confirmed their provisional answer and the children couitd wiown
that “What we found on the web is the same as what we thoughtvegi’'se
These instances illustrate that the web can function as aesair
confirmation.

Although the richness of the web motivated the children, mosheof t
answers were copied and pasted onto their worksheets. Weeeefew
explicit interpretations or valuations of the information found.other
words, the children were focused on finding literal answers tar the
guestions, as was the case in other research on children’s welhirsg#cf.

Bilal, 2001; Wallace, Kupperman, Krajcik & Soloway, 2000). However, we
also found that when formulating questions, giving provisional ansaeds
searching for relevant information, the children talked about thear
knowledge, the new information they encountered, and related exgsrienc
Thus, although the children did not interpret the information on the
worksheets, they did so in the processes leading to the answersnghow
adaptation was embedded within activities rather than witi@rptoducts of
learning.
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Comparing e-mail and the web

In the general research problem that we recaptured at the inggofn
this chapter, we asked ourselves how moments of reflectoid doe
embedded in such a way that prior knowledge and new classroom
experiences would become better integrated. The findings frordetsign
experiments suggest that using e-mail and the web in the prifagsyams
successfully created opportunities to activate, elaborate onreaa@ture
prior knowledge and new classroom experiences. Comparing the tWerfurt
suggests that they did so in complementary as well as similar ways.

First, reflection-on-action with e-mail and reflection-iniaot with the
web seem to have contributed to the integration of prior krdmel@nd new
experiences in different ways. In the web environment, the ehildrere
invited to look at their prior knowledge in light of new classmo
experiences. In this reflective process, prior knowledge wWwasstarting
point for reaching personal understanding: (1) Using the heuniascaimed
at activating the prior knowledge. (2) Posing questions was aimed at
elaborationon this prior knowledge. (3) Questioning with the web further
prompted tharticulation and usef prior knowledge while finding answers.

In the e-mail environment, the children were invited to looknatv
classroom experiences in light of their prior knowledge. In tHisateve
process, new classroom experiences were the starting poiafléamtion: (1)
Using the heuristic was aimed at thetivation of prior knowledge. (2)
Writing about the lessons individually and in groups was aimedadtiating
new classroom experiences and relating them to prior ones. (@)nBead
discussing received e-mails was aimeda@nparingclassroom experiences
between groups.

Second, in the e-mail and web environment similar patterasl@ption
and adaptation were found. The childradoptednew information from
freewritings and e-mails in the e-mail environment, and frolsites in the
web environment. Thepdaptedinformation in their group talk evolving
around the use of e-mails and websites. In the e-mail environment, th
groups discussed freewritings during the composing process, and discusse
received e-mails from the partner group. In the web environmeigtr tlgps
discussed their prior knowledge when formulating provisional answards
they discussed new information and related old experiences whilehing
for a final answer. Research on computer supported collabotesivang
can focus on the co-construction that takes plaeeveengroups or
individuals collaborating at a distance (e.g., Kirschner, Bigtltam Shum &
Carr, 2003). The present findings suggest that research on computer
supported collaborative learning can also focus on the co-coistrdlat
takes placewithin groups on ‘one side of the connection’. The studies
presented in this thesis indicate that the talking that evolithihwhe group
is valuable. Other researchers too have suggested thaisitful to carefully
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examine the group talk that evolves around using the computer (e.qg.,
Kumpulainen, 1996; Wegerif & Dawes, 2004).

What could explain for the fact that the groups predominantly adiopte

information from writings and websites, whereas they maidppted within
their groups? It is often argued that books have authority andetiraiers
are inclined to believe what is in it and do not feel tleed to make the
information fit their personal needs. Likewise, Todd (200Qmgssts that
the web is seen in an authoritative way. Thus, it comes as no surprise that the
children mainly adopted information from the web. What is somewhat
surprising, however, is that the children treated each othex&wfitings
almost in the same way. They did read but only shortly discuksed, and
made only minor adjustments to create the content of theirle-framn the
freewritings. It seems that the childrgrerceived the freewritings as
authoritative voices in the same way as they perceivedils-and websites.
A related explanation could be that the children are prone tot dictop
written sources whereas they are prone to adapt in gtalkp Other
researchers have pointed out the complementary functions ofgtaikd
writing (Mason, 2001; Rivard & Straw, 2000; Wells, 2003).

Further research is needed to gain insight into how and why childre
perceive media in certain ways. What the present findings stiggethat
such research should not only focus on the actual interaction thth
computer, but also on the processes that evolve around its use.

The personal nature of reflection

Generally, two traditions in research on reflection can [seedned
(Nelissen, 1987). In both traditions, reflection is viewed as a tovayive
learners more control over their own learning, and to integrete
knowledge into existing structures. One tradition sees ctajle as a
metacognitive skill that is needed for self-regulatedniear (e.g., Baird,
1986; Boekaerts, Pintrich & Zeidner, 2000; Brown, 1987; Van Hout-
Wolters, Simons & Volet, 2000). In this view the object of reaftectis the
learning process and the goal of reflection is a consciouscappii of
learning strategies. Initially, most of the research inttlaidition took place
in experimental settings. Later, research in educational sefiitigsved.
The second tradition views reflection as a learning functiort tha
intertwined with other knowledge construction processes suchdess i
generation, hypothesis formulation, and testing (e.g., Dewey, 1910; Kolb,
1984; Schén, 1983). In this view the object of reflection is theleno that
needs to be solved and the goal of reflection is to sokepitoblem and
reach understanding.

The present research can be viewed in light of this seaqawlitidn.
Based on Schén’s theory of reflection, opportunities for refiadti-and-
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on-action were implemented in the classrooms. These momentsecfiosf
were aimed at the developmentpafrsonalunderstanding of a design task in
the domain of biology. It was argued that to reach personal uadeirsy
children need to activate their prior knowledge and actively thée
knowledge during the entire learning process so that new mbassr
experiences are related to it. Heng®jor knowledge and classroom
experiencesvere at the centre of reflection. Here we explore whahabere
of the children’s prior knowledge and classroom experiences was.

In chapter one, prior knowledge was defined as “all knowledgedesar
have when entering a learning environment, and which is potentially relevant
for constructing new knowledge” (Biemans, 1997, p.1). This is a rather
broad definition that does not explain what is meant by ‘akveeit
knowledge’. Biemans gives a more specific interpretation pabr
knowledge where he states that: “[..] ‘prior knowledge’, ‘preeptions’,
‘informal  knowledge’, ‘naive theories’, ‘alternative conceptbn
‘alternative frameworks’, and ‘original ideas’ should be amelgd as
synonyms” (p.1). The research of Biemans was aimed at the tactivd
prior knowledge for the purpose of conceptual change. Hence, emplaeas
put on conceptual or declarative prior knowledge.

In the classroom practices we observed, we found some evidehdeetha
prior knowledge that children activated was only partly comadpand
cognitive. The children did use the design heuristic to activateeptual
prior knowledge. They did arrive at answers to the varioustiques on
forms and functions on the basis of what they already knew od aufiglr.

And they further questioned this prior knowledge by formulating follow-up
guestions, provisional, and final answers, all of which indicate aresttin
developing conceptual knowledge.

However, the prior knowledge of children also consisted of unique
personal experiences, and evaluations. The children recalled emqari
from out of school life. Provisional answers contained lineseatoning
derived from related experiences (e.g., “We think they do it abeusame
way as human beings”). And the children connected new information to their
experiences while searching for new information on the web, (&.9ad
that once in France, they fly around you in swarms”). In the fiéegs and
e-mails, children sometimes related new classroom experitmpesr ones
from home (e.g., “And e-mailing seems funny to me. At home we don’t have
an e-mail address. So that's why | like it. For | have neleme it so far”).
Further signs of the importance and impact of personal expesesmtd
evaluations comes from the classroom experiences that thdrechil
recaptured at the end of lessons. Although they had a conceptual coimpone
in the form of descriptions, and comparative and help-seekingiaugst
large parts of their stories were personal and affectige.ifstance, they
assessed their own and other children’s behavior (e.g., “Workiggoups
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did not go too well sometimes we also talked about some othes'thiagd
expressed their appreciations of the learning task (e.g.a49twery fun and
interesting!”).

The findings show that learners bring with them more than just
conceptual knowledge. They also bring along their personalities. Two
aspects of their personalities have become visible from therging
practices: out of school experiences, and affective attitudesrds
processes and products of learning. The findings show that thessf out
school experiences and affective attitudes do not function aatdieground,
but are actively used to construct meaning. In the past, researcave
already drawn attention towards the active role that patsexperiences
play in the construction, storage and retrieval of meaning. For g&am
Bartlett (1932) pointed out that remembering is a process oVeacti
reconstruction based on, among other things, personal interests. Bruner
(1990) pointed out that people construct narratives that arenadlss
meaningful to make sense of everyday life. Because of thiwitiement of
cognition and affect, Vygotsky (1934) argued that they should not be studied
separately: “Their separation as subjects of study is armajakness of
traditional psychology since it makes the thought process agsean
autonomous flow of ‘thoughts thinking themselves’, segregated fhem t
fullness of life, from the personal needs and interests, thimatiohs and
impulses, of the thinker” (p.8).

Based on our own findings, and in light of the thoughts of Bartle
Bruner, and Vygotsky, we argue that definitions of prior knowlestgmild
encompass the personal motives, experiences, and affectivelestithat
learners bring with them and use to make sense of new irtfform&®ur
research also suggests that existing approaches towardsioeflae too
cognitively oriented. Moments of reflection appear to be exatll
opportunities not just for the activation of, elaboration on aedpturing of
concepts and facts, but also for developing a personal understanding
appreciation of a learning task and domain. Although the research on
reflection has been wide and diverse, not enough attention has héd¢a pa
its personal nature. Research on reflection has largely igndred t
constructive role that personal motives, experiences and aeffettitudes
can play in learning. Only within socio-cultural theory a didton has been
made between intellectual and personal reflection (Nelissen &CTA806).
Intellectual reflection concentrates on objective knowledge edsepersonal
reflection concentrates on the personal attribution of meaninghdbd
knowledge. In the latter case, evaluative and appreciativeiaugestich as
‘what am | doing’, ‘why am | doing it’, and ‘why am | doing it this way’
become prevalent (Lompscher, 1999; Wardekker, 1998). More recently, the
social nature of reflective processes has been recognizedthadefluence
of socio-constructivist approaches towards learning (e.g., Kinkiite,
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Lin, Holmes, Kuhn, & Scardamalia, 2003). The present study htpes
contribute to a further investigation of learning and reftecin a line of
research that recognizes its personal and social nature.

Structured freedom

Structured freedom has generally been recognized as an important
guideline for the instructional design of constructivist learning enwients.

For instance, guided exploration has found to be more effectivepiinae
discovery (e.g., De Jong & Van Joolingen, 1998; Mayer, 2004). Striking a
balance between free navigation and guiding structure ismaortant
problem that needs to be addressed when developing computer-based
learning environments (e.g., Moonen, 1999). Besides a guiding principle for
developing computer-based learning environments, structured freedom has
been recognized as an approach towards developing construerisng
materials in general. Lijnse (1995) argues that a constigicperspective
should make prior knowledge of learners the starting point fonitegn
However, most classroom practices realize a top-down instrub@bmgitves
children little room to start from their own knowledge and prefezenc
Lijnse therefore argues that seeking balance between top-tiawtuse and
bottom-up freedom is needed to reach constructivist learningoanvimts

in which learners can build on what they already know. In this thesis
instructional designs were developed that sought to invite chitdréning

in their prior knowledge and use this prior knowledge actidelsing the
whole learning process. Finding a balance between structure esabiin

was therefore an important consideration.

Central to the instructional design of the e-mail environment were a paper
worksheet to write down the e-mail messages, and an individu@isxef
freewriting. These instructional devices were developed, diestad
improved in the course of two design experiments. Initially, tbekgheet
tried to direct the process of reflection. For this purpose, it containedhints
what to share with the partner group. In some lessons, specifiorasaits
were given in which the children were directed towards certain aspehts of t
design task. These directions did not work. The children hardly amd
used the hints and assignments. The teachers tried to fillgéypsby
instructing the children in another direction that focused on aqunsg).
Questioning was found not to be useful, because answers weneetetoo
late, among others. In the course of the first design experimeatyriting
was introduced in one classroom. This structured the teacher’s anewkildr
writing activities. The teacher could lead the childreroulgh several steps
of reflective writing. As a result, the children engaged eflection-on-
action, individually and in their groups. In the second design experiment,
freewriting was introduced to other schools and implemented lesaons.
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It became a structural part of reflective narration. We looled that the
freewriting exercise structured the act of reflective atson without
disturbing the children’s freedom to reflect on personally eslevssues.
However, the achieved balance between structure and freed@Emnet
entirely satisfactory. The process of composing group stories from individual
freewritings was not implemented successfully in the schadblsvas
skipped, or developed rather chaotically. It was therefore wded! that
more structure should be added to the composing process. Moréavas, i
concluded that similar steps should also be added to the group process of
reading and discussing received e-mails because we founthé¢hgtoups
hardly discussed these.

Central to the instructional design of the web environment werertal
and a paper worksheet. The portal was designed to support children in
locating and selecting relevant websites and information. ltigedva task-
related search space, and structured the process of seafChingpaper
worksheet was designed to support children in formulating clear search goals
in the form of questions, and in formulating personally relevanivenss
Hence, it structured the process of questioning. The poaslimproved in
the course of the design experiments. The first prototype @sgdist of
addresses that did not structure the search space well effdwgghbhildren
experienced this portal as an overwhelming list, and paid ahdrshallow
visits to many websites to gain an overview of its confEnis data-driven
navigation took time away from the more important processes ohgeadi
evaluating information. Therefore, a more heavily structuredabavas
developed that gave more indications about what informatioxpiece This
portal supported goal-driven searching and helped the children te locat
more answers. The worksheet was also improved. Although it dmecti
well as a transporter for questions and answers, it did not sufimor
formulation of personal answers. Space for writing down a prowkion
answer was added to better structure the process of reflectestioning.
The children successfully articulated their prior kredlge in provisional
answers which raised their awareness of task-relatedtaimtiers. Together,
the portal and the worksheet found the right balance betweenustractd
freedom.

Two issues evolve from these findings. The first issubasthe present
data give insight in the questions of where to put structure &edewo put
freedom in learning environments. In the Learning-by-Designing tasks
structure was process-related, whereas freedom was coglaetr For
instance, the design heuristic structured the children’s thirddrogit form-
function relationships without prescribing certain forms or functions
Furthermore, the fixed moments of reflection structured themssdut the
children were left free in what to reflect on. In the web enviemimthe
children could pose their own personally relevant questions emyefigim



Conclusion and discussion 141

their own motives. And although the portal limited their searchespastill
provided enough opportunities to follow personally relevant directions. |
addition, the portal only introduced the children to the web. Afteking to
a website they could follow the website’'s hyperlinks anddethe portal.
Similarly, in the e-mail environment the children chose wbatrite about.
They were free to talk about any task-related matter. Furthermeyecaild
dedicate parts of their message to personal communication wittptrtner
group. In contrast, the processes of using e-mail and the wab heavily
structured. Freewriting structured the process of individadlcollaborative
writing. The e-mail worksheet also structured collaborativiting and in
addition, determined the way in which the e-mail software wasl.uSor
instance, the groups typed their messages in new e-mail windstead of
in reply-windows.

The second issue is that structuring the process instehé obntent of
learning seems to have helped the teachers to adopt a coadiimgwhich
they provided freedom to the children. Freewriting consistedvefrakesteps
through which the children were led under the supervision ofehehér.
Hence, freewriting became the instrument of the teacherdpathe children
focus on reflection without setting constraints to the content.t@hehers
now felt they could do something to help the children reflecty Were
surprised by the reflective thoughts that the children putagem Similarly,
in the web environment the worksheet was the tool with the Helgich
the teacher could organize the children’'s web use, lead children int
reflective thinking, and keep an overview of the learning peEes
emerging. Thus, far from replacing the teacher, it is more rande
recognized that the role of the teacher in organizing compated
activities in the classroom strongly influences the kind ezfriing that
emerges (e.g., Wegerif & Dawes, 2004). Freewriting, the portalttzend
worksheets added general procedures to the lesson plans through which th
teachers could initiate, supervise and organize the tigease of e-mail
and the web without taking away the children's space for fed
independent thinking.

Teaching an Adopt-Adapt strategy

E-mail and the web helped to establish learning environments chwhi
the children were partly responsible for their own reflection. Gtiéren
were left free in relation to the content of their reflecs whereas structure
was provided in the ways in which they were led into the psesesf
reflection. In the learning environment that was created thdrehilapplied
a strategy that reflects this structured freedom: aegtyaof adopt-adapt.
Adoption and adaptation were found in both the e-mail and the web
environment. In adoption, the children copied new information from
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freewritings, e-mails, and websites. In adaptation, they distussev
information and fitted it to their own needs. Adoption seems teatethe
structure that the children experienced whereas adaptagomsg® reflect
their freedom to make their own personally relevant adjustments.

The adopt-adapt strategy was present in all classroomscitiyplWe
already pointed out that at some points in the reflection psote teachers
and children would have benefitted from more structure. For instémee
composing process developed rather chaotically or not at dileire-mail
environment. In the web environment, final answers were not ieterpbut
literally copied as they were found. Making the adopt-adapteglyainore
explicit might help to further structure the reflection preess A set of
ground rules for collaborative reflection with ICT could be deped to
optimize the use of the adopt-adapt strategy. Ground rules westopled
and used in primary classrooms for the purpose of collaboratasoming
(Edwards & Mercer, 1987; Wegerif, Mercer & Dawes, 1999). Thesengl
rules aimed at establishing a climate in which childresaedogether in an
exploratory way (Mercer, 1994, 1996; Wegerif, 2000). The idea behind these
rules was to make explicit what kind of dialogues are valuedliaborative
reasoning and how they can be realized. Similarly, the adopt-adaieggtr
might be taught as a set of ground rules for the collaboratideeilective
use of e-mail and the web. Explicit teaching of the adopt-astaategy
could make teachers and children more aware of the use theyaganom
external and written voices to create personal meaning.

Besides teaching the adopt-adapt strategy explicitly, providing
opportunities for adoption and adaptation to occur should also berkept i
mind. In the studies presented in this thesis opportunities pvexéded in
two ways. First, different collaborative platforms wereated. In the e-mail
environment, the children worked in groups, prepared individually, and
shared knowledge with a partner group. In the web environment, the children
worked in groups, and sat behind the computer in pairs. In both
environments, whole class discussions were held at the begamdnend of
each lesson in which individual and group experiences were shaeadinGr
different collaborative platforms gives room to adopt betwaed adapt
within platforms (cf. Brown & Renshaw, 2000; Dysthe, 1996; Mason, 1998).
Second, different language-based activities, i.e. reading, wrdtimbtalking,
were combined. In the e-mail environment, reading and talking eegrieal
in the process of receiving e-mails, and writing and talkingeveentral in
the process of composing e-mails. In the web environment, talking and
writing were central to the formulation of questions and provisionalenss
And reading and talking were central in the process of searéhi the final
answer. Combining reading, writing, and talking supports adoption and
adaptation between the different language modes.
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Concluding remark

Children like to play and create. They are filled with gmnation,
spontaneous, easily express their emotions and seek sociakeregag
They like to move around and fancy a playful change of perspettias.
are intuitive and curious. However, once they enter the schaensybey
are easily led towards overemphasizing cognitive developmeminsand
Cleary (1995) state that: “In their eagerness to fill studeiith knowledge,
schools typically try to short-circuit the natural leamiprocess. When we
learn naturally, we start by developing an interest intwve are learning
about. We try things out and get hands-on experience. We suffer atiqrect
failures and we ask questions. Schools are not built around stepsissuch
these. Instead, they try to cut the chase. They rush to preseméra to
guestions students have not asked and generalizations about exserienc
students have not had” (p.11). Because schools try to cut to the chase,
children may not be aware of the need to bring in their prior know)exigl
may not have much opportunity to do so. Furthermore, they may have
limited chances to express their appreciations of the iteartasks and
reflect on their own roles.

The studies that were presented in this thesis showed that andahe
web can provide opportunities for personal reflection. Their findings
illustrate the richness of the prior knowledge that childrengbtd school,
and of their personal views on new classroom experiences. Wédotkere
hope that this study contributes to the ongoing discussion aboutl¢hef ro
reflection in primary schools, stimulates the integration efliective
activities with ICT, and helps to emphasize that there is figuse-ground
relationship between the cognitive and the affective thaigfoumds the
cognitive, but that rather they are intertwined and truly ictam in the
process of learning. In short, we hope to see more personaticgflecboth
educational theory and practice.
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Summary (English)

This thesis presents four design experiments in primary schbats
address the following research problem:

How can reflection be embedded in the learning process to improve the
development of personal understanding of a domain and learning task?

To explore this problem, deliberate moments of reflection ar¢ intal
Learning-by-Designing tasks in the domain of biology. In the detsigks,
children learn about nature ‘through the act of designing a biologystm
through guided reinvention’ by applying the form-function perspectifie.
design task is aimed at the activation and articulationriof fxnowledge
about the system to be designed for the purpose of further elahotatthe
studies presented in this thesis, solving the design tasUpisorted by a
domain-specific design heuristic, teacher guidance, and collalorabrk
in small groups. Deliberate moments of reflection are exgdotstrengthen
the children’s awareness of their prior knowledge and their active usgoof it
that prior knowledge and new classroom experiences become bé&itedr
At these moments of reflection, children are prompted ‘to thbduathe
process and product of designing by elaborating on and recapturingof pri
knowledge and new classroom experiences’.

Two moments of reflection derived from Schon’s (1983) theory on the
reflective practitioner are embedded in the design tasRection-in-action
andreflection-on-actionIn the context of this study, moments of reflection-
in-action aim atelaboration on prior knowledge and new classroom
experiences, whereas moments of reflection-on-action ainecaipturing
prior knowledge and new classroom experiences. Two language-based
activities found in the research literature as being cetatdfaiman cognition
in general, and to reflection in particular, are chosen to girextén to
these momentsnarration, and questioning Narration is implemented to
reflect-on-action, and questioning is implemented to reflectiipa In
addition, two technological means are chosen to further suppert t
processes of reflective narration and questioning in the greupsil and
the web E-mail and the web are readily available computer toolsiinapy
schools that represent the two branches of ICT, i.e., informatienweb)
and communication (e-mail). Moreover, e-mail and the web seehae
promising characteristics that support reflection. To exploheir
appropriateness for reflection, four design experiments are coddircte
which either e-mail is used to support reflection-on-action throagiation,
or the web is used to support reflection-in-action by questioniing.
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following two research questions are derived from the gerresdarch
problem:

(1) How does narration via e-mail support reflection-on-action?
(2) How does guestioning with the web support reflection-in-action?

In chapter 1 of this thesis, the design tasks are introduced. Furthermore,
it is argued that there is a need to embed deliberate mofoemeflection.
Using e-mail to exchange narrations, and questioning with the web, are
proposed as ways to induce reflection. Moreover, a background to the
methodological approach of the thesis is given. The studies asecthzed
as explorativeand descriptive and are committed to the general intentions
and procedures obesign-Based ReseardiDBR). In DBR, studies are
conducted in natural settings by implementing instructional designs and
observing the emerging practices. The setup of DBR is cheracteby
design experiments that follow one another and aim at systaiha
adjusting aspects of the instructional design for the purposiewafloping
theory in naturalistic settings.

In chapter 2, the first design experiment is presented in which groups of
children design ecosystems of self-chosen animals, and use demail
exchange narrations about the design task with a partner graumther
school. The following two research questions are addre€gedow can e-
mail be implemented in the classrooms so that it engages children in
reflective narration, and (2) What is the reflective nature of the nama®

Two primary classrooms with a total of twenty-four groups that
paired to exchange narrations with each other, participate irdebign
experiment. In each of six lessons, the groups send and receesnaih
Before the groups start working on their design, they receiveraail, and
shortly discuss it. After working on their design, they send an ike-ma
Writing an e-mail is supported by a paper worksheet on whietgtbups
write their message before typing it on the computer and seitdaveny.
Using the worksheet is expected to support collaborative writinthe
classroom, and remove typing constraints from the process eftiefi. In
the course of the design experiment, several setups for thesheetkare
tried out that vary the way they direct the process oécgéfin-on-action. A
broad range of data is gathered to get a view on the implementation of e-mail
in the classrooms, and on the reflectiveness of the childnan‘ations. The
data are analyzed by looking at the classroom practices froee thr
perspectives: the act of narrating, the rhetorical moves ie-thails, and the
stories told.

The findings show that an almost weekly e-mail contact isbéshed
between the schools. The groups are motivated to write to pheiner
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groups, and able to produce reflective stories. The e-mails dalassic
letter setup in which personal (‘We like football’) and commuinteatalk
(‘Hello’) dominate at the beginning and end of the narration, asidjniéask
related talk (‘We have designed a fish’'s ecosystem’) aqsp@ the middle.
The e-mail stories are further structured by the use of ‘extiegdetings’,
‘metatags’, ‘repetitive structures’, ‘enumerations’, and ‘spokenguage
items’. The structure and rhetorical moves present in-thaiks suggest that
considerable effort is put in establishing and maintaining aedha
collaborative platform between partner groups. The content oftheile is
analyzed in an iterative process of categorization. The fallpwperational
definition of reflective narration is derived from this catégation:
‘describing the process and product of designing, posing comparative and
help-seeking questions, relating old and new experiences, andssixgre
assessments and appreciatians’

Difficulties are also met. Initially, the groups focus on &hehange of
guestions and answers. These questions have a quiz-like chaaactalo
not seek to compare or seek help, but rather to put the pgrmgr to the
test. These questions are considered not to be fruitful for tiefieand the
development of personal understanding. Hence, in the courke deskign
experiment, the instructions for reflection are extended byeewiting
exercise. The findings suggest that freewriting helps the ehilflscus on
reflection. Hence, a new question arises what would happerevriteng is
embedded into the lessons systematically? In addition, the graurgly
react on each other’s narrations in their e-mails. Thezethe need is felt to
investigate the functionality of e-mail more closely by lookiag the
processes of reading and writing e-mails within the groups.

In chapter 3, the second design experiment is presented. Similar to the
first design experiment, the second one aims at reflecticacton through
the exchange of narrations via e-mail in the process of degigmi animal’s
ecosystem. Building on the findings from the first design erpant, the
focus is on improving the richness of the stories by systeafigt
embedding freewriting. In addition, we want to get a closer wewhe low
interactivity of the e-mail exchanges by exploring the group presest
reading and writing e-mails. The following research questwesddressed:
(1) How does freewriting support reflection-on-action when it is
implemented in all the lessons, and (2) What is the reflectingrena@f
collaborative narration?

Three primary classrooms with a total of twelve paired groups ipatc
They send and receive one e-mail per lesson. Besides a papsheairio
support the collaborative writing of messages, a freewriérgrcise is
implemented to support individual reflection. The freewritings used as a
source for composing a group e-mail. Data are gathered and analyzed
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similar ways as in the first design experiment. In addition, augiordings
of three focus groups are made in order to observe group precesse
closely.

The findings show that freewriting is succesfully implemernitedhe
classrooms as it engages the children in individual atfle narration. The
freewritings are then used to compose group e-mails. The e-pmitain
rich reflective stories that describe and evaluate tlsgdeask from the
children’s personal perspectives. The unproductive posing of geiz-lik
guestions disappeared from the e-mails. The findings also showhthat
teachers implement the composing process differently, and tioisglst
affects the entire process of reflective narration vimad. In two
classrooms the children read and shortly discuss each oftesxigritings
and use parts of these to compose a group story. In the thircbolasshe
freewritings are pasted into the e-mail without making anjasts. As a
result, the e-mails in this school are longer, structureferdiftly, and
contain more detail. In addition, the children in the other two schools
develop a strong audience awareness during freewriting, and addigss
their freewritings to the partner group. This audience avemeaffects their
motivation for freewriting, which decreases after the e-w@iitact between
two schools is disturbed.

The findings also show that the group talk surrounding the reaudidg
writing of e-mails can contribute in important ways to the esscof
collaborative reflection, but often is rather short and shalln the process
of collaborative writing, the children read and discuss eachr'sthe
reflections, and become aware of individual differences. Butdiseyiss the
freewritings only briefly, and often while they are already wgtihe e-mail.
In the process of reading received e-mails, the groups reacbamdent on
it. However, only one instance is found in which the group extelysiv
discusses the design task related content of the e-mail. Most of theeatsn
concern personal and communicative talk instead. From the secsiga de
experiment, it is concluded that valuable discussiithin groups can rise
from e-mail communicatiobetweengroups, but for this to occur frequently
and extensively, more structure needs to be added to the sweceb
collaboratively reading and writing e-mails.

In chapter 4, the third design experiment is presented in which groups of
children design communities of bees and ants, and use the web to find
answers to self-generated questions. The following researchiomseare
addressed(1) How can questioning with the web be implemented in the
classroom so that the groups become engaged in reflection-in-action, and
(2) What is the reflective nature of the questions and answers?

Four primary classrooms with a total of twenty-eight groups participate i
the design experiment. In three of the six lessons, the groupseuselb for
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guestioning. The process of questioning is supported by a paper wairkshe
and a categorical portal. On the worksheet, the groups write down thei
guestions and answers. Using the worksheet is expected to helpldnenchi
focus on their information needs, and encourage the transformatiioeraif |
information into personally meaningful answers. The portal is asedn
entry to the web, and provides one page with hyperlinks to veskdiitided
in five task-related categories. The portal is expected to the childen
locate relevant websites, so that more time is avail&dleeading and
interpreting new information. A broad range of data is gathered @ \gew
on the implementation of the web in the classrooms, and on the
reflectiveness of the children’'s questioning. The data ardyzmth by
looking at questioning as a process taking place in three stagpdexity,
asking, and answering.

The findings show that the web is succesfully implemented ifeis®ns
by the teachers, but in different ways depending on the amount of @mput
available. In the two classrooms with only a few computers abeddo the
web, an ‘integrated scenario’ is found in which questioning and dagigni
are intertwined activities. In these classrooms, groups takes at the
computer and are allocated limited time to search for ansivethe two
classrooms that have a higher number of computers at their djsipasa
possibe for all groups to visit the web at the same time. Hémedeachers
divide the activities of designing and questioning with the web. Thisledcal
a ‘seperated scenario’. In all classrooms, the groups argateat to pose
guestions and visit the web. They pose questions from differentaao®n
the one hand, they emerge from a general eagnerness theigi¢lh, and an
unspecified curiosity about the topic. On the other hand, questiongemer
from task-related uncertainty. Most of the questions thatpased are
follow-up questions that seek to elaborate on already gendratiegjical
forms and functions. Furthermore, most of the answers thdbameilated
on the worksheets are literal adoptions from websites. A fewers show
explicit interpretations of the information found. Based on these findings, the
following operational definition of reflective questioning isided: ‘posing
follow-up questions based on task-related uncertainty, and leading to
adaptations of information’

Questioning with the web appears not to be reflective in adjest The
difficulties are found in the stage of answering, as aritgjof questions do
not receive an answer, and most answers are adoptions that dbcotdta
personal meaning. Several factors may be responsible for trgs. the
seperated scenario shows an unreflective pattern of questionwgich
lists of questions are produced after instead of during workinpe design
task. As a result the groups lose focus when searching anSeemnd, the
portal is experienced as an overwhelming list of websites tihatly
supports goal-driven searching. Third, perplexity is not alwask-telated,
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and this may have caused a lack of feeling the need to adajpatifmn into
personal answers. Therefore, improvements to the instructiesandare
proposed that focus on establishing an ‘integrated scenario’ én th
classrooms, supporting the stage of answering by structuringptted more
heavily, and extending task-related perplexity. Moreover, a neéalt ito
explore the group talk surrounding the process of questioning tof see
further adaptation of new information takes place there.

In chapter 5, the fourth design experiment is presented. Similar to the
third design experiment, the fourth one aims at reflectiondioachrough
guestioning with the web in the process of designing communitibgasf
and ants. Building on the findings from the third design experinibat,
focus is on improving the stage of answering. In addition, we teagét a
closer view on the group talk surrounding the formulation of questioths a
answers. The following two research questions are addrgd43ddoes the
articulation of provisional answers lead to delayed perplexity and more
adaptations in the stage of answering, and (2) What is the reflectiueen
of collaborative questioning?

Two primary classrooms with a total of sixteen groups ppdie. To
support the stage of answering, the worksheet and the patahproved.
The worksheet contains a third space for writing down a provisansaver
before the web is visited. Formulating provisional answemxpected to
increase the children’s awareness of their information needisencourage
the formulation of personally meaningful answers. The portal is changed into
a hierarchical search space with anchors for searching suateaggational
bar, short descriptions, and icons indicating information type. Reta
gathered and analyzed in similar ways as in the third desigmimepe. In
addition, audio recordings of two focus groups are made to obsexwp gr
processes more closely.

The findings show that an ‘integrated scenario’ is realizedoath
classrooms. The groups pose questions and visit the web whémeyéeel
the need while working on the design task. The same motives for
guestioning emerge as in the third design experiment, for instamosity
and uncertainty. A closer view on the emergence of questions itwthe
focus groups, however, shows that uncertainty plays a role faredif
moments. Sometimes, uncertainty is raised by the design taeslat Yother
times, it becomes visible when a provisional answer is fornulddence,
delayed perplexityis raised in the process of formulating provisional
answers. Furthermore, the portal successfully helps the groupzéte |
relevant information as an answer is found to a majority of iqusst
However, again most of the answers are adoptions rather thptatoins. A
closer examination of the group talk surrounding web searchingesisgg
that although groups hardly adapt written answers on the worksttests,
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do discuss new information while they are searching. The focupgread
aloud and point out relevant information, frequently discuss its meamdg,
relate new information to personal experiences. Similarlyth® e-mail
studies, these findings illustrate that the group talk surragndhe
formulation of questions and (provisional) answers can contrilute
important ways to the process of collaborative reflectioase on the
findings, the operational definition of reflective questioningdgusted into
the following definition:‘posing follow-up questions based on immediate or
delayed uncertainty, and leading to adaptations of information during or
after searching for the answer’

In chapter 6, an overview of the four design experiments is presented
and some issues that came forth from the data are further édcusse
main purpose of the present studies was to engage children im¢hataut
their prior knowledge and new classroom experiences in order t@vumpr
the development of personal understanding. It is argued here that a
prerequisite for such reflection to take place is that dhiédren have a
feeling of ownershipof the task, find the tasielevant and are willing to
takecontrol over their own learning.

First, we conclude that the diversity of activities, chifdseappreciation
and prior knowledge of the topics, and the structured freedom aletign
tasks are important factors that give ownership and cotatrible children,
and increase the relevancy of the task.

Second, we conclude from the first and second design experiment that
using e-mail resulted in reflection on a wide range of taskeliasues. The
children reflect on the process and product of designing, bothidodily
and in their groups, and sometimes relate these to prior erpes. In
addition, they frequently reflect on their own roles in therigay process by
the expression of assessments and appreciations. Writing to audézthce
motivates the children, and creates opportunities for sharingampgacing
thoughts.

Third, we conclude from the third and fourth design experiment hieat t
web helps to establish a motivating climate for questioriihg. groups pose
follow-up questions that complement use of the design heuristepseek
to elaborate on forms and functions that are generated by usingutistibie
Furthermore, the web creates opportunities for reflection bec#us
children articulate prior knowledge in the form of provisionalvaers, and
discuss information while searching for answers.

In examining the results of the four design experiments from erview
perspective, it is additionally concluded that e-mail and teb @ancourage
reflection on prior knowledge and new classroom experiences in opposite
ways. In the e-mail environment, the emphasis is put ondheclassroom
experiencesaind these form the starting point for relating them to prior.ones
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In the web environment, the explication mior knowledgeis the starting
point for seeking new information. Furthermore, by comparing e-arall
the web it shows that in both the environments similar patteradayting
andadaptingare present. Adoption takes pldmtweergroups and sources,
whereas adaptation occwrithin groups. The studies presented in this thesis
hence indicate that the group talk that evolves around computeis use
valuable.

Third, we examine the kind of reflection that emerged incthesrooms.
It is argued that in contrast to two traditional views dtection in the field
of educational research, i.e. reflection as a metacognitiNessid reflection
as a learning function, the findings from the present studiegestig view
on reflection that emphasizes jisrsonalcharacter. It is related to reflection
as a learning function, because it views the process tdctieh as
intertwined with the process of knowledge construction. But intiaddliit
emphasizes that learners reflect in unique and personal waykich the
cognitive and affective are intertwined. The studies illusthaiw e-mail and
the web can provide opportunities for personal reflectiStructured
freedomand teaching aadopt-adapt strateggre suggested means to create
these opportunities in future classrooms.
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In dit proefschrift worden vier design experimenten gepresehtdie
Zijn uitgevoerd in de basisschool en het volgende probleem onderzoeken:

Hoe kan reflectie worden geimplementeerd in het leerproces zodiznp
ontwikkeling van een persoonlijk inzicht in een domein en leertaidoer
wordt bevorderd?

Deze vraag is onderzocht in een reeks van vier studiesrwaarmenten
van reflectie zijn ingebouwd in lessen natuuronderwijs. Dseleszijn
opgezet volgens de Leren door Ontwerpen benadering waarin learling
leren over de natuur door bestaande biologische systemen te lespamw
volgens in de natuur en biologiewetenschap geldende principes, rastal
vorm-functie perspectief. De ontwerptaken zijn erop geriehvvoorkennis
van leerlingen te activeren en deze kennis uit te breiden nieetve
inzichten. In de studies die in dit proefschrift beschrevaarstwordt het
ontwerpen ondersteund door een ontwerpheuristiek, leerkrachtbayggleid
en het werken in groepjes. De verwachting is dat momenten flactiesin
deze ontwerplessen de leerlingen zal helpen zich bewust te waadeste
voorkennis die ze tot hun beschikking hebben en actief kunnen gebruike
om nieuwe ervaringen opgedaan tijdens de lessen persoonlijke bgtkeni
geven.

Twee reflectiemomenten ontleend aan de theorie van Schon (1983) ove
reflecteren in de beroepspraktik worden ingebed in de ontwerptaak
reflectie-tijdens-handeleanreflectie-op-handelerin de hier gepresenteerde
studies zijn de momenten van reflectie-tijdens-handelen gedphhet
uitbreidenvan voorkennis en nieuwe ervaringen, terwijl de momenten van
reflectie-op-handelen gericht zijn op hehmenvattervan voorkennis en
nieuwe ervaringen. Twee reflectieve activiteiten staatraal:vertellen en
bevragen Vertellen is gericht op reflectie-op-handelen, bevragen istger
op reflectie-tijdens-handelen. Daarnaast zijn twee technologisatgelen
ingezet om deze activiteiten vorm te geven en te ondersteesmesil enhet
weh E-mail en het web zijn twee technologische middelenedjertwoordig
in de meeste basisscholen volop aanwezig zijn. Bovendien represemte
de twee hoofdtakken van computertechnologie (ICT): informateb)ven
communicatie (e-mail). Ook lijken e-mail en het web ovgerschappen te
beschikken die geschikt zijn voor reflectie. Om deze venaee
geschiktheid te onderzoeken, worden vier design experimenten uitgevoer
waarin of van e-mail gebruik wordt gemaakt ten behoeve vdalles over
de leertaak, of van het web ten behoeve van het bevragen van de leertaak. De
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volgende twee onderzoeksvragen die zijn afgeleid van het algeme
onderzoeksprobleem staan centraal in de design experimenten:

(1) Hoe kan vertellen via e-mail reflectie-op-handelen ondersteunen?
(2) Hoe kan bevragen met het web reflectie-tijdens-handelen ondersteunen?

In hoofdstuk 1 van dit proefschrift worden de leertaken, die zijn opgezet
volgens de Leren door Ontwerpen benadering, gepresenteerd. Odk wor
beargumenteerd dat het wenselijk en nodig is momenten in deeles t
reserveren voor reflectie. Het gebruiken van e-mail voouitwisselen van
vertellingen over de lessen, en het gebruik van het web voaoékén van
antwoorden op eigen vragen, wordt voorgesteld om die momenten van
reflectie verder in te richten. Naast deze algemene opzet van de igesgt
de methodologische achtergrond van de in dit proefschrift gepresintee
studies toegelicht. De studies kunnen gekarakteriseerd worden alsag®plo
en beschrijvend, en passen in de richtlijnen van ontwikkelingsarelerz
ook welDesign-Based Resear¢DBR) genoemd. Een centrale gedachte van
Design-Based Research is dat onderwijsproblemen onderzocht moeten
worden in de praktijk waarin ze zich voordoen zodat aan realistische
oplossingen en praktijkgetrouwe theorie-ontwikkeling gewerkt \arden.

De algemene opzet van DBR ligt in een opeenvolging van zogeleaa
design experimenten die doelen op een systematische aanpaasing v
onderdelen van de te ontwerpen leeromgeving zodat elke aanpassing
fungeert als een experimentele setting.

In hoofdstuk 2 wordt het eerste design experiment gepresenteerd. In dit
experiment ontwerpen groepjes leerlingen ecosystemen van eteizen
dieren en gebruiken e-mail om verhalen over hun lesbevindingete uit
wisselen met een partnergroepje op een andere school. De volgende
onderzoeksvragen staan centrda): Hoe kan e-mail worden ingebed in de
klas zodanig dat het leerlingen uitnodigt tot reflectieve venigdin, en (2)

Wat is het reflectieve karakter van hun vertellingen?

Twee basisschoolklassen met in totaal vierentwintig gesagemen deel
aan het experiment. De groepjes uit de verschillende eklag®rden aan
elkaar gekoppeld om e-mails uit te wisselen. In elke lesmstem ontvangen
de groepjes één e-mail. Voordat ze beginnen te werken aan hun ontwerp,
ontvangen ze een e-mail en bespreken deze kort. Nadat ze hebbekt gewe
aan hun ontwerp, schrijven ze een e-mail terug. Het schrijuenle/a-mail
wordt ondersteund door een papieren werkblad waarop de groepjes in
klas hun bericht schrijven voordat ze dit op de computer intypen en
verzenden. De verwachting is dat het werkblad ervoor zorgt datdhe
groepje betrokken is bij het schrijven van de e-mail. Ook Hethervoor
zorgen dat ze tijdens het reflecteren en opschrijven van hwactredl nog
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niet bezig hoeven zijn met typen, wat voor veel leerlingen nogjlijk is en
veel aandacht vereist. In de loop van het design experiment zij
verschillende werkbladen uitgeprobeerd die varieerden in de wigarop

en de mate waarin ze richting gaven aan het reflecterdretlexperiment
zijn verschillende soorten data verzameld om inzicht tegdmijin de
implementatie van e-mail in de klas, en de reflectivitait de vertellingen.
De data zijn geanalyseerd aan de hand van drie perspectievenaierve
de handeling van het vertellen, de retoriek van de vertellingetie énhoud
van de vertellingen.

De scholen realiseren een bijna wekelijks e-mail conbegroepjes zijn
gemotiveerd voor het schrijven van berichten aan hun partnergscapjie
staat om over de les te schrijven. De e-mails zijn opgezet zoals een brief, me
op de communicatie (bv. “Hallo”) en persoonlijke kennismaking (1
houden van voetbal”) gerichte inhoud aan het begin en einde van dsg-mai
en inhoud gerelateerd aan de ontwerptaak (bv. “We hebben de leefiogngev
van een vis ontworpen”) in het midden. De e-mailvertellingejm zi
gestructureerd door ‘uitgebreide begroetingen’, ‘metatags’rhatende
structuren’, ‘opsommingen’, en ‘gesproken taal'. Deze Kkarekieke
retorische eigenschappen in de e-mails laten zien hoe egnvae de
berichtgeving is gericht op het vestigen en onderhouden van een
samenwerkingsverband op afstand. De taakgerelateerde inhoud an de
mails wordt verder geanalyseerd in een iteratief proe@scategorisering.

De uiteindelijke categorisering laat zien dat de groepjes lefsen
beschrijven en evalueren. Uit het experiment wordt de volgende
operationalisatie van reflectief vertellen afgeleltbt beschrijven van het
proces en product van ontwerpen, het stellen van vergelikende en
hulpzoekende vragen, het relateren van oude en nieuwe ervaringen, en het
uiten van beoordelingen en waarderingen’

In het experiment worden ook problemen geconstateerd. Aanvankelijk
richten de groepjes zich op het uitwisselen van vragen eroarden in
plaats van het uitwisselen van reflectieve vertellingea.vitagen die de
partnergroepjes elkaar stellen zijn quiz-achtig, en dienenonietot een
vergelijk te komen of hulp te zoeken, maar om de partnergrdepten. We
beschouwen deze vragen als niet reflectief en niet gerictetamiwikkelen
van een persoonlijk inzicht in de leertaak en het domein. Daarodewdn
de loop van het experiment de instructies voor het reflectetgebreid met
een individuele oefening 'vrij schrijven'. Na het invoeren van defening
in twee lessen van één school blijkt dat de leerlingen ziegr michten op
het vertellen over de les en minder op het stellen van quignralit het
eerste design experiment vioeien de volgende vragen voort: Inri®eve
verbetert het reflectieproces als vrij schrijven wordebed in elke les? En
omdat de partnergroepjes wel e-mails uitwisselen maar eigksv op
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elkaars e-mails reageren, doet zich de vraag voor wat de igroepjes
gebeurt tijdens het schrijven en lezen van e-mails.

In hoofdstuk 3 wordt het tweede design experiment gepresenteerd. Net
als het eerste experiment richt dit tweede experiment gicheflectie-op-
handelen door middel van het uitwisselen van vertellingen wviaaie-
gedurende zes lessen waarin groepjes een ecosysteem ontwerpen.
Voortbouwend op de resultaten van het eerste design experimentliticht
experiment zich vooral op de invloed van het vrij schrijven opetlecties.
Bovendien willen we een gedetailleerder zicht krijgen op derantieve
processen die zich in de groepjes voordoen terwijl ze gezigknemnhails
lezen en schrijven. De volgende onderzoeksvragen staan ce(ltjadbe
ondersteunt vrij schrijven reflectie-op-handelen wanneer het wordt
geimplementeerd in alle lessen, en (2) Wat is de reflectievk vaar het
gezamenlijk vertellen?

Drie klassen doen mee in het onderzoek met een totaal vaff twaa
groepjes. Deze groepjes verzenden en ontvangen één e-mail. [arhalve
een papieren werkblad dat het gezamenlijk schrijven in dedddersteunt,
wordt vrij schrijven ingebed in de lessen voorafgaand aandzmstngenlijk
schrijven van een e-mail. Er worden op dezelfde manier datameld en
geanalyseerd als in het eerste design experiment. Bovendiennwerde
audio-opnames van drie focusgroepjes gemaakt om een beter itezicht
krijgen in de groepsprocessen rondom het lezen en schrijven van e-mails.

Vrij schrijven wordt succesvol geimplementeerd in de drieskia®n zet
de leerlingen aan tot reflecteren op de les. De individudlgjfsels dienen
als bron voor het componeren van een groepsverhaal. Op basis van de
schrijffsels worden rijke reflectieve verhalen geproducedied de lessen
beschrijven en persoonlijke evaluaties onthullen. Het stellemui-vragen
komt niet meer voor. Ook laten de resultaten van het onderraeklat het
proces van e-mails componeren op basis van de schrijfsels door de
leerkrachten verschillend wordt ingericht. In twee klasdezen de
leerlingen elkaars schrijfsels en bespreken deze kort. Daahvaiken ze
delen uit de schrijffsels om een e-mail van te maken. In die didas worden
de schrijfsels zonder verdere verandering in een document yeplakis
attachment verzonden. Bijgevolg zijn deze e-mails langer, hebben e
andere structuur, en bevatten meer details over de les. In de ande
scholen, staat het individueel vrij schrijven meer en medret teken van
het e-mailen met de partnergroep, en delen van de schrijfsedenval tot
de partnergroep gericht. Dit is van invioed op hun motivater wrij
schrijven wanneer halverwege de lessenreeks het e-mailcan&icde
partnerschool tijdelijk wordt onderbroken.

Uit het experiment blijkt ook dat de groepsgesprekken rondom teat lez
en schrijven van e-mails belangrijk zijn in het proces varamenlijk
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reflecteren, maar dat ze vaak nogal kort en opperviakkigegdwvorden. In

het proces van gezamenlijk schrijven lezen en bediscussiéreertisgen
elkaars schrijffsels en worden zich daardoor bewust van indieiduel
verschillen. Maar de discussies zijn kort, en vinden vaaklidens het
schrijven van de e-mail. In het proces van e-mails lezen, wieriets
soortgelijks. De groepjes lezen de e-mail en geven commemsaar het
commentaar is kort en heeft vooral betrekking op de lengte en de
persoonlijke zaken die erin genoemd staan. Er wordt slechts edé&h g
gevonden waarin de groep uitgebreider discussieert over egetalalkeerd
aspect uit de ontvangen e-mail. De conclusie van het tweesignde
experiment luidt dat waardevolle discussie kan plaatsvibierengroepjes
voortvloeiend uit een e-mailcontattissengroepjes. Meer structuur in de
groepsprocessen van schrijven en lezen is nodig om deze getentié
reflectiemomenten vaker en beter tot hun recht te laten komen.

In hoofdstuk 4 wordt het derde design experiment gepresenteerd. In dit
experiment ontwerpen de groepjes bijen- en mierenkolonies en gebruiken het
web voor het zoeken naar antwoorden op eigen vragen. De volgende
onderzoeksvragen staan centrdd): Hoe kan vragen stellen met het web
worden ingebed in de klas zodanig dat het de groepjes uitnodigt tot eeflecti
tijdens-handelen, en (2) Wat is het reflectieve karakter vamragen en
antwoorden?

Vier klassen nemen deel aan het experiment met in totaanaweiritig
groepjes. In drie van de zes lessen gebruiken de groepjes het web. Het proces
van bevragen wordt ondersteund met een papieren werkblad en een
categorische portaalsite. Op het werkblad noteren de groepjesdyem en
antwoorden. De verwachting is dat het werkblad hen zal helpé&higt
blijven op hun vraag, en persoonlijk relevante antwoorden te foremulBe
portaalsite biedt een ingang naar het web door middel van eete enke
webpagina met daarop tientallen hyperlinks ondergebracht in vijf
taakgerelateerde categorieén. De portaalsite zal hen heldevante
websites te vinden, zodat er meer tijd beschikbaar komt vodetext en
beoordelen van informatie. Verschillende soorten data zijn meigaom
inzicht te krijgen in de implementatie van het webgebruik ikldssen, en
in de reflectiviteit van het vraagproces. De data zijmgbaeerd aan de
hand van een model van bevragen bestaand uit drie fasen: peitplexite
stellen, en beantwoorden.

De resultaten laten zien dat het webgebruik succesvelnspiementeerd
in de klassen, maar op verschillende manieren, afhankelijkheamantal
computers met internetverbinding die de leerkrachten tot huhikking
hebben. In de twee klassen waar slechts enkele computerszapmije
wordt een ‘geintegreerd scenario’ gerealiseerd waarinemragellen en
ontwerpen geintegreerde activiteiten zijn. In deze klassem dmaroepjes
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omstebeurt naar het web en krijgen beperkt de tijd om antwoord op hun
vraag te zoeken. In de twee klassen waar voldoende computerszaanw
waren om alle groepjes tegelijk achter de computer te laterdt een
‘gescheiden scenario’ gerealiseerd, waarin het ontwerpen gevabgdt
door vragen stellen en webbezoek. Ongeacht het gerealiseendesagn
de leerlingen in alle klassen gemotiveerd om vragen testeft het web te
bezoeken. Ze stellen hun vragen vanuit verschillende motievenzijae
ontstaan vragen vanuit enthousiasme voor het web en een algemene
nieuwsgierigheid voor het onderwerp. Anderzijds ontstaan er vragerit va
taak-gerelateerde onzekerheden. De meeste vragen died gestden zijn
volgvragen die doorvragen op met de heuristiek gegenereerde bibtgisc
vormen en functies. De meeste antwoorden die opgeschreven worddn op he
werkblad zijn adopties die bestaan uit gekopieerde infiemdnkele
antwoorden vertonen expliciete betekenisgeving. Uit de resaltadrdt de
volgende operationalisatie van reflectief bevragen afgeledd:stellen van
volgvragen gebaseerd op taak-gerelateerde onzekerheid, en leidend tot
adaptaties van informatie’

Het proces van bevragen is niet reflectief in alle faBenmoeilijkheden
lijken vooral te zitten in de fase van antwoorden, want eengovot deel
van de vragen wordt niet beantwoord en de meeste antwoordésttaihjk
overgenomen van websites. Verschillende factoren zouden hiertoe
bijgedragen kunnen hebben. Ten eerste, het gescheiden scenamgetijkt
succesvol. De groepjes produceren lijsten van vragen nadabrzelea
ontwerptaak gewerkt hebben, en lijken hun focus op al die vragen te
verliezen in de fase van antwoorden. Ten tweede, de portaalsitit
ervaren als een overweldigende lijst mogelijkheden die nielt Weuvast
biedt voor het doelgericht zoeken. Ten derde, de perplexiteieisaltijd
taakspecifiek. Als de motivatie voor het stellen van eergvoagedefinieerd
enthousiasme is, vervalt wellicht de behoefte het antwoorceigen
betekenisvolle bewoordingen te formuleren. Gebaseerd op het derde
experiment, wordt daarom besloten de lessen dusdanig aan te passam da
geintegreerd scenario zal worden gerealiseerd in de klassemds&v moet
de fase van antwoorden verder ondersteund worden door een betere
portaalsite, en door taakspecifieke perplexiteit in de leerlingan te
wakkeren. Daarnaast is evenals in het tweede design experamant
behoefte ontstaan om in meer detail te kijken naar de groepsggnces
rondom het formuleren van vragen en antwoorden. Een mogelijkheid is da
daar meer adaptatie plaatsvindt dan op de werkbladen zichtbaar is.

In hoofdstuk 5 wordt het vierde design experiment gepresenteerd.
Evenals in het derde experiment, richt dit experiment zich efipctie-
tijdens-handelen door middel van bevragen met het web tijdens het
ontwerpen van kolonies van bijen en mieren. Voortbouwend op de resultaten
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van het derde experiment, ligt de focus op het verbeteren varsaleda
antwoorden. Bovendien willen we een beter inzicht krijgen in de
groepsgesprekken rondom bevragen. De volgende onderzoeksvragen staan
centraal:(1) Leidt de articulatie van voorlopige antwoorden tot vertraagde
perplexiteit en meer adaptaties in de fase van antwoorden, en (43 Wett
reflectieve karakter van het gezamenlijk bevragen?

Twee klassen met in totaal zestien groepjes nemen deelheian
onderzoek. Om de fase van antwoorden verder te ondersteunen, warden ee
verbeterd werkblad en portaalsite aangeboden. Het werkblad bevat nu ook
een derde vak waarin de leerlingen vooraf aan het webbezoekadopig
antwoord op hun vraag formuleren. De verwachting is dat het foremule
van voorlopige antwoorden leerlingen bewuster maakt van hun voorkennis
en informatiebehoefte, en leidt tot meer aanpassingen vagewdanden
informatie. De portaalsite wordt uitgebreid tot een hidriaahe zoekruimte
met extra ondersteuning voor het zoeken in de vorm van onder andere ee
navigatiebalk, korte omschrijvingen, en iconen die het soort irioem
aanduiden. Data worden verzameld en geanalyseerd overeenkonistig he
derde experiment. Daarnaast worden audio-opnames gemaakt van twee
focusgroepjes om een nader inzicht te krijgen in de groepspercaesndom
het vragen stellen.

Uit de resultaten blijkt dat een geintegreerd scenapialtwerwezenlijkt
in beide klassen. De groepjes stellen vragen en bezoeken het web wanneer ze
daar tijdens het werken aan hun ontwerp behoefte toe voelentaDenv
ontstaan uit dezelfde motieven als in het derde experiment, dusuibeeh
algemeen enthousiasme als uit meer taakgebonden onzekerhedeaaBtaar
blijkt dat onzekerheid ook later in het proces van vragen stett@ rol kan
spelen, namelijk tijdens het formuleren van een voorlopig antideen
vertraagde perplexiteit wordt veroorzaakt wanneer tijdens het formuleren
van voorlopige antwoorden leemtes in de voorkennis duidelijk worden. D
portaalsite ondersteunt het zoekgedrag met meer succes. Die nmagen
krijgen een antwoord. Maar weer bestaat het merendeel vantweorden
uit adopties van websites zonder verdere interpretatie. \ijl¢ldat tijdens
het zoeken naar het antwoord de leerlingen achter de computer nieuwe
informatie bespreken, en voorkennis en persoonlijke ervaringeanigén
om deze nieuwe informatie betekenis te verlenen. De leenlidgeen
nieuwe informatie hardop, wijzen naar relevante passageschssiéren
wat er staat, en relateren nieuwe informatie aan persoobilevenissen.

Net als in de experimenten met e-mail lijken de data eteopijzen dat
groepsgesprekken rondom webgebruik een waardevol onderdeel zijntvan he
gezamenlijk reflectieproces. Gebaseerd op de resultaten,t waed
operationalisatie van reflectief bevragen als volgt geharftaerd: ‘het
stellen van volgvragen voortkomend uit onmiddellijke of vertraagde
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onzekerheid, en leidend tot adaptaties van informatie tijdens of na het
zoeken naar een antwoord’

In hoofdstuk 6 wordt een overzicht van de vier design experimenten
gepresenteerd en worden enkele opvallende resultaten besproken. He
hoofddoel van alle design experimenten was de leerlingen te betrekken in het
nadenken over voorkennis en nieuwe ervaringen zodat deze gedelateer
raken en leerlingen ruimte krijgen om een persoonlijk inzithle leertaak
en het domein te ontwikkelen. Voorwaardelijk voor zulke refleidielat
leerlingen het gevoel hebben dat ze de taedtten dat de taakelevantie
voor hen heeft, en dat ze ook daadwerkelijlcdetrole over het leerproces
krijgen.

Ten eerste concluderen we dat de diversiteit aan atgwitelie in de
lessen plaatsvinden, de waardering van de leerlingen voor het oruenve
de voorkennis waarover ze beschikken, en de gestructureerdédvirijioe
lesplannen in belangrijke mate bijdragen aan de authenticérit
zelfstandigheid van de leerlingen, en aan de ruimte voor reflectie.

Ten tweede concluderen we uit het eerste en tweede desigimexyper
dat het gebruiken van e-mail heeft geresulteerd in reflegtieen breedheid
aan taakgerelateerde onderwerpen. De leerlingen reflecteren op hetgoroces
product van de ontwerptaak, zowel individueel als in hun groepjes, en
relateren nieuwe ervaringen aan oude. Bovendien reflecteren ze op hun eigen
en elkaars rol in de lessen door middel van het beoordelen etlensrarvan
processen en producten. Schrijven voor een echt publiek werkt reotilyer
en geeft gelegenheid gedachten te delen en te vergelijken Ennelssen
groepjes.

Ten derde concluderen we uit het derde en vierde experimeratdaelh
een motiverend klimaat voor het stellen van vragen vestide iklassen. De
groepjes stellen volgvragen die aanvullend zijn op het gebruik de
heuristiek. En in het proces van vragen stellen en (voorlopig@joorden
formuleren, articuleren de leerlingen hun onzekerheden en hun voorkennis,
en bespreken nieuwe informatie.

Als we de vier experimenten overzien, concluderen we nietnatieee-
mail en het web gelegenheid bieden voor individuele en gezakeenli
reflecties, maar dat ze dat ook op tegengestelde wijze doate E-malil
omgeving zijn nieuwe ervaringenuitgangspunt voor reflectie en wordt
voorkennis aan deze nieuwe ervaringen gekoppeld. In de web omggving
juist de voorkennis het uitgangspunt en leiden onzekerheden in de
voorkennis tot het zoeken naar nieuwe informatie. Een vergealgen de
beide omgevingen laat bovendien zien dat ze ook overeenkomsten hebben,
want in beide omgevingen worden gelijke patronenaduptieenadaptatie
gevonden. Adoptie vindt plaatsissengroepjes en bronnen, en adaptatie
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vindt plaatsbinnengroepjes. De design experimenten illustreren de waarde
van groepsprocessen rondom computergebruik.

Tot slot beschouwen we de soort reflectie die ontstond in de
leeromgevingen. In contrast met twee bestaande traditionele ingeatt
over reflectie in onderwijskundig onderzoek, namelijk reftectls
metacognitieve vaardigheid, en reflectie als leerfunctie, comten de
huidige design experimenten een kijk op reflectie die pexsoonlijke
karakter benadrukken. Deze kijk op reflectie past in redleds leerfunctie,
omdat zij reflectie ziet als een proces dat verbonden is aa
kennisontwikkeling en tegelijkertijd daarmee plaatsvindt.aMbet voegt
daaraan toe dat leerlingen reflecteren op eigen en uniekenwdigge middel
van het inbrengen en expliciteren van persoonlijke ervariegeevaluaties
waarin het cognitieve en affectieve sterk door elkaar heem.|dpe design
experimenten illustreren hoe e-mail en het web gelegenheideara/oor
persoonlijke reflectieGestructureerde vrijheicen het expliciet maken en
onderwijzen van eemdoptie-adaptatie strategieijn mogelijke middelen
waarmee in toekomstige klassen zulke gelegenheden opnieualtayes
kunnen krijgen.



