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Group creativity in adolescence: Relational, material 
and institutional dimensions of creative 
collaboration
Palmyre Pierroux a, Rolf Steier b, and Sten R. Ludvigsen a

aDepartment of Education, University of Oslo; bDepartment of Primary and Secondary 
Teacher Education, Oslo Metropolitan University

Abstract
Background: Studies of group creativity have 
focused on adults acting in professional settings, 
with less attention paid to how adolescents collabo-
rate in groups in creative activities. Building on socio-
cultural perspectives on imagination as a complex 
capacity in adolescence, this study examines students’ 
creative-imagining processes and the role of peer 
influence in group collaboration.
Methods: The setting of the study is a two-day 
museum-led workshop on the topic of architecture, 
which was produced for a national touring program 
for middle schools. Video data of students’ collabora-
tive interactions comprise the primary data for the 
analysis.
Findings: The study identifies material, institutional 
and relational aspects of group creativity in adoles-
cence. A key finding is how creative influence is 
socially negotiated when merit-based knowledge 
and authority in an art domain are not valued. The 
study also finds that students’ interactions in creative 
activity may be viewed as evidence of learning pro-
cesses even without consensus in the group.
Contributions: This research contributes new under-
standings of adolescents’ creative-imagining pro-
cesses and creative influence in arts-based learning 
activities in middle school. Principles for arts-based 
learning designs are presented:the appropriateness of 
materials; designing for knowledge dependency in 
open-ended tasks; and facilitating productive forms 
of creative influence.
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A vignette from creative group collaboration

It was the end of a two-day architecture workshop, and the four students were 
visibly discouraged as they prepared to present their group’s design for a new 
cultural center. To the right below (Figure 1b), we see the model presented by 
group members Tom, Irene, Evan and Jean (12–13 years old). It includes 
a main low building with a glass bridge in the foreground and a separate skate 
hall building at the back, which Evan alone designed. To the left (Figure 1a) is 
a model presented by a different group that more closely resembles Evan’s 
vision for his group’s design. A lack of agreement about the form of their 
building had created a stalemate in the group’s creative collaboration, which 

Figure 1. (a). What Evan wanted; (b). What Evan’s group made, with skate hall in 
background.
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had previously been very productive. The students’ frustration was clearly 
voiced to the museum education curator, who was leading the workshop, 
when she stopped by their table while they were working. 

Tom: ((addressing curator)) How do they ((an international architecture 
firm)) manage to work like this here?

Curator: It’s fun, isn’t it?

Irene: Yeah, it’s really fun, but

Evan: Yeah, but it is completely, frustrating

Curator: Hmm, why is that then? What is it that’s frustrating? You can’t 
agree

Tom: No

Evan: They only want like a drop over the roof while I want sled hills.

Tom: We want a super contrast

Jean: And he ((points at Evan)) just wants sled hills over the whole roof

Curator: Is it possible to make both a sled hill, from one side of the roof, and 
a teardrop shape with contrast?

Irene: Yes, but he doesn’t want a drop shape

Evan: Yeah, but she doesn’t want a sled hill

Curator: ((addressing Irene)) Why not?

Irene: I don’t know really ((smiles))

Curator: ((addressing Evan)) Can you explain why it’s life or death for you to 
have a sled hill?

Evan: Yeah, it was there earlier and it gives a little history and contrast

In the excerpt above, Tom conveys the exasperation experienced by the 
group when asking the museum educator how architects manage to “work 
like this.” The students are specific about the point of contention—the main 
design concept for the building’s form (“teardrop” versus “sledding hill”)—as 
well as about which side of the argument they are on. However, when the 
museum educator asks Irene “why” she objects to Evan’s idea, she is unable 
to provide an explanation. When asking Evan the same question, he 
responds, as we will show below, using the same arguments for the building’s 
form that he had been making for ninety minutes, since the group’s work on 
the modeling task had begun. Yet, regardless of Evan’s merit-based 
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arguments and his assigned role in the group as the expert in “inspiration” 
for the design of the building, Evan had been unable to influence the group’s 
creative outcome.

The aim of this article is to better understand creative-imagining processes, 
and particularly creative influence, in young people’s collaborations on arts- 
based learning activities. We define creative influence as the extent to which 
an individual participant is able to argue and persuade others to support—or 
not support—a proposed idea or solution in an arts-based collaborative 
learning activity. We use the term creative-imagining processes to highlight 
a focus on how imagination becomes mediated in groups collaborating on 
arts-based learning activities. This unit of analysis is thus interactions 
between participants and how they connect and make use of symbolic and 
material resources, which broadly include all of the instructional materials 
available in the learning activity and setting. In arts-based learning activities, 
learning processes are studied as part of the creative actions that are per-
formed. A sociocultural perspective is the theoretical stance we apply in this 
study, drawing on Vygotsky’s (2004a, 2004b) studies of creativity in adoles-
cence as intertwined with age-sensitive developments in human imagination, 
conceptual thinking, and personal capacities. Two research questions guide 
our investigation. First; how are adolescents’ creative-imagining processes 
fostered or hindered in collaborative learning activities? Second; in which 
ways do features of collaborative learning activities mediate creative influence 
in adolescent groups?

Analytic stance and key concepts

From a sociocultural perspective, adolescent creativity must be understood 
as intertwined with developmental changes in imagination, conceptual 
thinking, and personality (Vygotsky, 2004a, 2004b). In adolescence, the 
workings of imagination develop from being a function of play activity in 
childhood to transforming and maturing into the diverse and subtle imagi-
nation identified in adult behaviors, traits, and experiences (Gajdamaschko, 
2005; Glăveanu, 2010; Sawyer, 2012; Vygotsky, 2004a). More critical atti-
tudes develop, as subjective qualities in products of imagination are increas-
ingly judged in relation to external cultural and professional quality 
standards of creativity. Imagination in this transitional age also becomes 
intertwined with the development of thinking in concepts (Moran & John- 
Steiner, 2003) and with the formation of personal capacities. Vygotsky 
(2004a) referred to findings from a study by Pashkovskaya to explain:

It is characteristic that in the answers, the concept and the content reflected in 
it are not given by a child, as assimilated from outside, something completely 
objective; it is merged with complex internal factors of the personality, and at 
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this time it is difficult to determine where the objective statement ends and 
where the manifestation of personal interest, conviction, and direction of 
behavior begins. (pp. 439-440)

We draw on this understanding of creativity, imagination and personality 
development as intertwined in our theoretical approach to studying group 
creativity in adolescence and in particular, the role that social dynamics and 
influence may play.

Much attention in the research has focused on adult group creativity in 
professional settings (e.g., designers, artists, musicians). Creativity in design 
and architecture professions, for example, has been studied from different 
perspectives, at both individual and group levels. Neuropsychology and 
neuroimaging studies of design processes (Goel & Grafman, 2000; Green, 
2016), including among adolescents (Kleibeuker et al., 2013), have found 
correlations between brain functions and different kinds of tasks in problem- 
solving (e.g., ill-structured versus well-structured tasks; Vartanian, 2017). 
Studies in neuropsychology have shown how the brain “appears to enable the 
maintenance of indeterminate representations during problem-solving” in 
tasks that are poorly defined, as is often the case with tasks that invite 
creativity (Vartanian, 2017, p. 117). Moreover, differences have been identi-
fied between early phases of professionals’ design processes, which entail 
exploring design alternatives in a widened, abstract problem space without 
committing to generated ideas, and later phases when ideas are selected and 
become more detailed and concrete in a deepening of the problem space 
(Goel & Grafman, 2000). During design phases in architecture, for example, 
there is interplay in functions that “process different types of symbols and 
related mental representations” (Vartanian, 2017, p. 117). In addition to such 
skills that are relevant to design expertise and advanced disciplinary knowl-
edge, professional architects have mastered skills that enable them to influ-
ence creative judgments in a group by making persuasive arguments that 
reference valid knowledge (Murphy et al., 2012).

However, we cannot assume that knowledge and design skills mediate 
creative influence in the same manner for groups of young people as they 
do for professionals. First, collaboration on design problems and arts- 
based tasks arguably pose a complex disciplinary challenge for both stu-
dents and teachers in that, despite domain knowledge and esthetic criteria, 
solutions are more open-ended than mathematics and other subjects with 
correct or verifiable solutions (Sawyer & DeZutter, 2009); multiple per-
spectives and solutions may be argued using valid knowledge. Second, 
even in domains with clear criteria for what counts as valid knowledge, 
it cannot be taken for granted that students will have a shared under-
standing of the content and key concepts involved (Van de Sande & 
Greeno, 2012). Third, studies have shown that social dynamics can play 
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an important role when young students struggle with collaborative learn-
ing and problem-solving in mathematics and other subjects (Barron, 2003; 
Krange & Ludvigsen, 2008). In her classic study of “when smart groups 
fail” solving math problems, Barron (2003) found that both students’ 
understanding of the problem content and the relational context, that is, 
the quality of social interactions and responses among participants, were 
important to whether members accepted what were in fact valid arguments 
and correct responses by others. Against the background of these studies, 
we explore how social dynamics and other dimensions of collaborative 
work on arts-based tasks may give some students undue creative influence, 
particularly in the transitional age of adolescence, when imagination 
becomes intertwined with thinking with more formal concepts as well as 
the formation of personality (Vygotsky, 2004b). At the same time, from 
a pedagogical perspective, we acknowledge that tensions, breakdowns, and 
problematization in group collaboration on learning tasks can also become 
events and resources for learning and creativity (Krange & Ludvigsen, 
2008).

Architecture workshop as research context

The context for this research is a two-day workshop that was produced by 
a Norwegian architecture museum for a national touring arts and culture 
program for schools. The architecture workshop was initially proposed by 
a senior curator, as a museum production that would be offered in a national 
touring program designed to ensure that all school pupils in Norway experi-
ence professional art and culture of all kinds (Norwegian Ministry of Culture 
and Church Affairs, 2007,2008). The museum’s aim for the workshop was to 
familiarize students (grades 8–9) with the work of Snøhetta, a prominent 
Norwegian architectural firm, and to provide creativity training in materials 
and design tasks specific to the domain of architecture. The architecture 
museum was also a partner at the time in a larger research project at the 
University of Oslo, in which all three authors participated. The curator 
contacted the project leader (first author) to propose collaboration on the 
workshop production, and it was agreed that this joint activity was well- 
aligned with the larger research project’s overall aims. The pedagogical 
content and design of the workshop was iteratively developed using design- 
based research methods over a twelve-month period (Barab & Squire, 2004; 
McKenney & Reeves, 2018; Pierroux et al., 2021; Stuedahl, 2019), involving 
the participation of museum curators and educators, learning researchers 
(first and second authors), students, schoolteachers, university program-
mers, and senior partners and staff from Snøhetta. The domain content 
also aimed to align with Norwegian curriculum, which requires secondary 
school students to have knowledge of the influence of environment, culture, 
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and social functions on architecture through analyses of form, materials, 
expression, and symbolism (Steier & Pierroux, 2011). A full-scale pilot study 
was a milestone in the project.

This study is based on iterative and detailed analyses of data collected 
from the workshop development process and from the full piloting of the 
two-day workshop in a school. Below we present workshop features in 
greater detail, describing three dimensions of the pedagogical context iden-
tified in our analysis as most relevant to the study of adolescents collaborat-
ing in creative activity learning settings: institutional, material and relational 
dimensions. Then, using a narrative analytic approach (Derry et al., 2010; 
Engle et al., 2014), we select and analyze sequences of one group’s interac-
tions during two different workshop tasks to illustrate how these dimensions 
are made relevant in their collaboration. Combining the ethnographic 
approach of systematically refining a narrative description with a detailed 
analysis of transcribed excerpts increases the credibility and trustworthiness 
of the study, capturing temporal aspects of activities and sequences of 
interaction as resources move in and out of relevance. In this way, the overall 
analytical approach follows Vygotsky’s argument for studying processes of 
imagination in learning and human development (Moran & John-Steiner, 
2003).

Institutional dimensions: Architecture and art education in museums and 
schools
The institutional characteristics of a learning activity include the rules, 
structures, and expectations built into the context, in this case, with elements 
from school, museum-led workshops, and professional architectural prac-
tices. The educational design of the workshop drew on professional practices 
at a prominent architecture firm, which emphasized knowledge sharing 
among all team members of a project. During interviews, observations, and 
meetings in the participatory design of the workshop activities, the architect 
partners explained that during a design project “it’s very important that 
everyone has the same position, that no one is above the other, and that 
everyone is allowed to contribute.” Further, it is “important that everyone 
knows as much as everyone else about the project.” Thus, the ideals for group 
collaboration were based on mutual respect for different types of expertise; 
symmetrical and asymmetrical forms of interaction; and participants having 
the same position in knowledge sharing. However, empirically, there are 
differences in terms of whose voices influence and inspire the creative 
process in professional practice. This was apparent, for example, in video 
recordings of a small group of the firm’s partners and lead designers visiting 
the sites of new projects, where natural forms and local conditions triggered 
the architects’ imagination and inspiration. Their initial ideas subsequently 
established the main design concepts for buildings and their relations to 
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surroundings. This is common in architectural practice; the design direction 
of important projects is established, at least in part, by early sketches and 
models by lead designers and senior partners. To model the firm’s practices 
of knowledge sharing among colleagues and consultants with different types 
of expertise, a jigsaw approach (Aronson et al., 1978) discussed in greater 
detail below, gave structure to the pedagogical design of content, activities, 
resources, and collaborative group work.

Touring workshops organized by museums may be integrated in class-
room practice in different ways, or they may not be integrated at all, treated 
instead as free time from school. It is customary in the touring arts program 
for a museum educator to travel with the workshop and collaborate with 
classroom teachers in the different schools. The learning aims for this work-
shop emphasized “learning in” versus “learning through” the arts (Fleming, 
2011; Sawyer, 2012), specifically, learning in architecture and design. This 
emphasis is in keeping with the museum partners’ interests in promoting 
domain-specific creativity training, a strength of museums as informal learn-
ing environments (Pierroux et al., in press). In contrast, and historically 
a departure from European traditions, there has been a trend in recent 
decades to validate art education in schools using arguments of cognitive 
benefits and skills that may transfer to other domains—a learning through 
the arts rationale. In the most recent Norwegian curriculum there has been 
a shift once again, with recommendations for the development of students’ 
creativity in school subjects emphasizing a combination of domain-specific 
knowledge (learning in the arts) and domain-general learning skills (learning 
through the arts), the latter of which include collaboration, problem-solving 
and communication skills (Ludvigsen et al., 2015).

In sociocultural approaches, creativity is often defined in relationship to 
a domain (field) and a cultural context, a reciprocal interaction in which 
“creativity is not only influenced by culture, it in itself influences how 
a culture evolves and receives creative products and ideas” (Dishke 
Hondzel & Sørebø Gulliksen, 2015, p. 3). We propose that studies of ado-
lescent creativity similarly need to take into account institutional dimensions 
of the cultural context, including how collaboration in creativity training is 
organized, the professional and domain-specific knowledge sharing practices 
on which the design of the tasks and activities are based, the “ground rules” 
for social interaction and dialogue, and the object of activity.

Material dimensions: Architecture models
Creativity, Vygotsky explains, is present “whenever a person imagines, 
combines, alters, and creates something new [. . .]” (Vygotsky, 2004b, 
p. 10), but is also predicated on the historical development of products of 
imagination and knowledge. In architecture, models are a specific type of 
historically-developed tool and cultural product, and they serve multiple 
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purposes in different phases of imagining and design activities (Pierroux 
et al., 2019). It is in this sense that modeling activities are key to the learning 
aims of the workshop activity, as creativity training in materials and cultural 
forms that are specific to the domain of architecture. The professional 
knowledge involved in model-making served as a resource for process and 
product in the modeling tasks, constructing diverse problem spaces for the 
young people to imagine solutions using different kinds of materials. The 
workshop materials were purposely similar to those found in professional 
studios, which will often enhance the “creative density” of a workspace to 
develop design concepts using a random assortment of artifacts, materials, 
scraps and papers (Binder et al., 2011).

Hutchins (2005) proposed the notion of imaginary material anchors to explain 
how different kinds of materials become blended with concepts, that is, how 
imagination is mediated by cultural forms during ongoing activity. Hutchins 
understood the role of imaginary material anchors as “imagining the manipula-
tion of a physical structure” and, through familiarity, “to imagine the material 
structure when it is not present in the environment” (p. 1575). In model-making, 
imagination may thus be studied as an “organizational property of the ongoing 
activity” (Nishizaka, 2003, p. 178), which includes seeing and manipulating the 
“representational possibilities” of the material environment (Steier et al., 2019). 
Representational possibilities may be triggered by different modalities or sensory 
features of resources (e.g., how materials sound, feel, smell, taste and look), 
whereby an “imagination space” is created through abstracted semiotic means. 
In this imagination space, symbolic and symbiotic relationships are explored in 
an open-ended approach, expanding both the possibilities of the material and the 
idea (Pierroux & Rudi, 2020; Steier et al., 2019; Zittoun & Gillespie, 2016).

Further, in architectural design, imagination also entails “the ability to 
creatively make talk, gestures, and material objects stand in for or signify 
things that are not immediately perceived, and in the processes treat them as 
if they were” (Murphy, 2004, p. 269). Accordingly, both material and inter-
actional resources may become blended with concepts and collaborative 
processes, e.g., through talk, bodily orientation, modeling materials, dynamic 
gesturing and sketching (Goodwin, 2000, 2013; Steier et al., 2019). We adopt 
these concepts of imaginary material anchors and the mediational aspects of 
social interaction to analyze the group’s creative-imagining processes: spe-
cifically, to gain insight into how participants imagine relationships among 
material elements as relationships among conceptual elements in the respec-
tive modeling tasks.

Relational dimension: Merit-based arguments and creative influence
Creative-imagining processes in a group are mediated by the material and 
institutional dimensions of an activity and its setting. Moreover, in 
a collaborative learning activity, the ways in which ideas and solutions are 
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proposed, argued, and taken up interactionally by participants will vary. In school 
settings, “teachers cannot dictate the kind of talk that develops among peers” 
(Schwarz, 2009, p. 99). We must recognize that talk emerges from the students’ 
participation, as they try out formulations to develop their understanding in 
a subject. Although young people around age 11 can “produce both justifications 
explicitly defending their point of view, and statements referring to their adver-
sary’s point of view” (Muller Mirza, Perret-Lermont, Tartas, & Iannaccone, 2009, 
p. 72), we must also recognize that argumentation is “simultaneously cognitive 
and social” (p. 85) and an important part of socialization in childhood. As 
Andriessen and Schwarz (2009) point out, the challenge of pedagogically design-
ing for “productive argumentation” is thus difficult, complex, and “age-sensitive. 
” Opposition and confrontation may not be considered acceptable in argumenta-
tion and rouse emotion, introducing personal and affective engagement into 
group work that may or may not be productive for learning. Therefore, Schwarz 
(2009) identifies a need for “fine-grained studies that scrutinize relations between 
social and cognitive aspects in argumentative activities” (p. 99). Particularly 
needed, we propose, are studies of emergent argumentation skills that are 
sensitive to young people’s collaborative learning in arts-based tasks.

To analyze relational dimensions of argumentative activities in creative 
group work, we draw on Engle et al.’s (2014) “model of influence” in 
persuasive discussions. According to their model, each individual partici-
pant’s level of influence on the group discussion changes over time in 
relation to four aspects. First, the “negotiated merit of each participant’s 
contributions” includes the locally determined perceptions of what argu-
ments are deemed influential. Second, the “degree of authority,” which is also 
in flux and negotiated by group participants, includes how seriously argu-
ments are treated based on their attribution to a particular participant. Third, 
“access to the conversational floor” includes the participants’ control over 
and access to contributions to the group discussion. Fourth, the “degree of 
spatial privilege” includes the participants’ control over orientation toward 
each other and shared resources. These four aspects contribute to the 
influence a participant may have in a group, and are determined dynamically 
and interactionally during the collaborative activity. We expand on this 
model to develop the concept of creative influence in adolescent group 
collaboration. Specifically, we consider these aspects in the analysis of crea-
tive influence and how it is socially negotiated in the group.

Methodological approach

The object of activity for students in the workshop was to plan a new cultural 
center for their neighborhood. As mentioned above, a jigsaw approach 
(Aronson et al., 1978), was used to structure knowledge sharing and colla-
boration in the learning activities. While the focus on “making” and on 
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gathering knowledge outside of the classroom differs from other applications 
of jigsaw approaches in school settings (Hernández-Leo et al., 2011), the 
approach was useful in modeling collaboration in architectural practices, e.g., 
architects designing with input from engineers, developers, and consultants. 
On the first day of the workshop, the students were organized in four expert 
groups that collected knowledge on the following domain-specific content: 
use, environment, place and inspiration. These learning activities took place 
during a visit to the site, where each group was provided with specific tools, 
tasks, and materials (Figure 2). On the second day, the students were 
reconfigured in four new architect teams for creative collaborative work in 
the classroom, with knowledge from each expert group represented by at 
least one member. The first collaborative task involved the use of blocks to 
produce a scaled model of the building’s key functions and site orientation. 
This block model served as the basis for the second task, which entailed 
modeling the exterior of the building using a selection of materials. When 
each round of model-making was completed, the students took pictures of 
the model and uploaded them to an interactive tabletop that was used to 
make presentations of their designs for the cultural center (Smørdal et al., 
2014). In this study, we focus on the two modeling tasks by the architect 
teams (Figure 2). The analysis of the context and students’ interactions with 
the resources will provide insight into how different aspects of the learning 
processes and creative influence unfold.

Figure 2. Trajectory of workshop learning activities.
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Participants, data collection and corpus

The researchers presented information about the architecture workshop and 
the research project to a school principal, 9th grade teachers, and students in 
a local public school. Based on their interest in the workshop topic, a class of 
20 students and one teacher were recruited as participants in the pilot study, 
and parental consent was secured for data collection. The teacher was also 
a participant in tweaking aspects of the workshop design. Data was collected 
during the pilot study using ethnographic methods in educational design 
research (McKenney & Reeves, 2018; Rubin, 2019). One week following the 
pilot study, four group interviews with the student “architect teams” and 
with the class teacher, were audio-recorded. Data types include video record-
ings of all workshop activities, artifacts produced by the students (i.e. photos, 
notes, digital presentations), photos documenting the students’ activities, 
and audio recordings of interviews. Video recordings were used because 
they are particularly useful for close analysis of social interactions in media- 
rich settings (Derry et al., 2010; Jordan & Henderson, 1995), in this case 
involving multiple tasks and settings, and a multitude of physical and digital 
materials and resources. In the classroom, two video cameras were used to 
capture the students’ interactions while working in different group arrange-
ments on day one and day two (see Steier & Pierroux, 2011). Microphones 
were placed on each group table in the classroom setting (Figure 3). The 
corpus comprises the digital and analogue materials produced by the stu-
dents, 35 hours of video recordings from “field” and “classroom” settings, 
three hours of interview audio recordings, field notes, and approximately 150 
still images of group activities during the two days. Student and parental 
consent was secured for recording and photographing the students, who are 
anonymized in the figures to comply with regulations protecting privacy and 
the use of personal data.

Analytical techniques

All groups successfully completed all of the tasks in the workshop and 
presented their findings and designs to the whole class at the end of 
each day. In the initial phase of analysis, we approached the data corpus 
with an interest in the creative trajectory of groups of students as well as in 
the ways the two different modeling activities, involving quite different kinds 
of materials and tasks, mediated the groups’ learning processes. Based on 
observations and repeated viewings of video material from the four groups 
we recorded, we found a general pattern of productive interactions in all of 
the groups during the first modeling task, which used colored blocks to 
indicate the volumes and functions of their cultural center. We also found 
a contrasting general pattern of tensions in many of the groups during the 
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subsequent modeling task, which focused on the exterior form of the build-
ing. However, it was unclear how these tensions in group collaboration, 
which often involved argumentation, were related to specific features of the 
activity. Understanding these tensions and their significance for groups’ 
productive and creative work required attending to the micro-interactional 
sequences of activity among the participants as they worked with different 
materials as well as to the broader collaborative and creative trajectories of 
the participants in the context of the two-day workshop. Therefore, in the 
next phase of analysis, we selected and transcribed video recordings from the 
trajectory of learning activities that were related to one group’s collaboration 
on the different modeling tasks (approximately eight hours of video). 
Detailed analyses of the transcripts, data corpus (i.e. video data, field notes, 
photographs, interview recordings), and research literature were conducted, 
in an iterative process of progressive theory refinement.

Below, we use a narrative analytic approach (Derry et al., 2010; Engle 
et al., 2014), selecting interactional “hotspots” (Jordan & Henderson, 1995) 
from the longer trajectory of learning activities to analyze how key dimen-
sions of the pedagogical context are made relevant in creative-imaginative 
processes and creative influence. This approach integrates the analysis of 
significant excerpts of a group’s interactions to present findings in the form 
of rich contextual descriptions. The excerpts were transcribed using conven-
tions adapted from conversation analysis (Jefferson, 1984) to analytically 
“zoom in” on participants’ talk, gesture, and gaze (Derry et al., 2010; Roth, 
2001), in this case, to examine how learning, creative-imagining processes 
and creative influence unfold and develop in a group. As a temporal mechan-
ism for creativity, a group may be conceptualized in terms of how multiple 
dimensions of a problem become worked out: work with a product is not 
symmetrically shared in a group. As a temporal social “unit,” a group gives 
access to observing and analyzing how individual participants contribute and 
how the group interacts through the different processes of creating and 
designing a product. From a sociocultural conceptual stance, this analytical 
approach is in keeping with Vygotsky’s (2004b) methodological aims for 
studies of learning and creativity “in the making” (Moran & John-Steiner, 
2003, p. 7), that is, making visible the interconnectedness between unfolding 
experience, cognitive functions, and activated resources in the environment.

Analysis and findings

Day 1: Working in expert groups
The workshop began on the morning of the first day with a presentation by 
the education curator about architecture and the architecture firm’s parti-
cular design philosophy and knowledge-sharing approach. The presentation 
included images and short videos of the architect partners in action on the 
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sites of future buildings: imagining, drawing and discussing ideas by drawing 
inspiration from the physical surroundings and local context. Several well- 
known buildings by the firm were shown, including the Oslo Opera House.

After the introductory presentation, the curator introduced the overarch-
ing task to “design a new cultural center for your neighborhood.” She evenly 
divided the 20 students into four expert groups, pre-assigned by the class-
room teacher: Place, Environment, Use, and Inspiration. The class then 
walked to a site that had been pre-selected for the cultural center, an open 
field near their school, where groups worked on their respective learning 
activities using the provided materials (e.g., worksheets, maps, measuring 
tapes, cameras). Evan and the other Inspiration group members were tasked 
with observing and photographing forms and features in the landscape 
around the site and to come up with ideas inspired by local history, nature, 
and materials (see Figure 2). To provide some historical background, the 
museum educator had included on the worksheet a brief text written by 
a local historian about how a large hill nearby had earlier been used for 
sledding and skiing. The group learned that children would sled down to the 
site from the neighborhood above. Through onsite discussion facilitated by 
the curator, the group developed the concept of contrast to describe the 
relationship between the sloping hills and the more rectangular buildings 
they observed (Steier & Pierroux, 2011). Back in the classroom, each group 
shared its findings with the whole class in presentations at the end of the day. 
The Inspiration group showed some of their many sketches of sledding hill 
forms and explained the concept of contrast as a type of design inspiration. 
On the second day, Evan became part of an architect team that included 
Irene from the Environment group, Jean from the Use group, and Tom from 
the Place group.

Day 2: Working in architect teams
The goal of each architect team was to create and present two architectural 
models of a proposed design. The learning activity aimed to support the 
students in integrating different ideas and expert knowledge during colla-
borative group work. Following the architect firm’s principles of knowledge 
sharing, the museum educator and teacher both encouraged the groups to 
listen, discuss, problematize, and agree with each other on the building 
design.

Modeling with blocks. The students began the first modeling activity with 
scaled blocks of different colors that corresponded with different kinds of 
spaces and functions in a cultural center, both essential and optional. 
Working on top of a topographic map of the site (1:200 scale), the groups 
were instructed to arrange the scaled blocks to express and visualize the 
volumes and orientations of the different spaces they wanted to include 
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(Figure 4). They used a Space Guide (Figure 4), which displayed the recom-
mended square footage and number of blocks that could be used for different 
types of spaces and functions. Based on knowledge developed the 
previous day, the students had to make decisions about which functions 
they wanted to include and where these functions should be in the building. 
The model was made by selecting and arranging the colored blocks on the 
map (Figure 4) to indicate the location of the cultural center’s main “use” 
features (e.g., entrance, stage, restaurant, practice rooms), with the orienta-
tion and footprint of the building based on considerations of “place” and 
“environment” (e.g., trees, traffic, nearby housing, sun movements across the 
site).

During the first 30 minutes of the hourlong activity, the team of 
Jean, Tom, Irene, and Evan reached general agreement about several 
key elements of their building, such as the location of the main 
entrance, the movement of the sun, and which building features were 
important to prioritize for direct sunlight. Their talk was productive, 
each student placing and moving blocks to accommodate their own 
ideas without protest from others. About halfway into the hourlong 
task, Tom asked a question about the location of the kitchen (Figure 5, 
left to right: Tom, Evan, Irene, Jean).

Figure 4. Placing “space blocks” on scaled map of site to compose building footprint.
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We now turn to a more detailed analysis of the students’ interaction 
and how material resources become activated in this excerpt. In the 
first 3 turns of this excerpt, Tom, Evan, and Irene direct their joint 
attention to the kitchen location, with Evan and Irene considering 
options in response to Tom’s question. Then, Jean proposes the possi-
bility of including a gallery (turn 5) while she taps the Space Guide, 
which has a specific block color for this function. Her suggestion of 
a gallery is not picked up at this time by the other students. Evan then 
raises the question of how to manage space “between” functions 
(turn 7), which suggests a problem he may have conceptualizing the 
level of detail represented at this scale of a model. Tom picks up on 

Figure 5. Excerpt: first modeling task. Key gestures are noted in turns with *.
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Evan’s point in turn 8, stating that hallways are needed to link different 
spaces together, gesturing over their model as he stands. This sugges-
tion prompts a rich sequence of mutual elaboration, through turn 20, 
as the practical constraint of linking the different kinds of spaces 
together through hallways develops into an idea for a multifunctional 
gallery. After pausing to think about the hallway problem, Evan sug-
gests that the hallway could go under the stage (turn 13). While he 
makes this proposal, he uses the ruler in his hand to trace this possible 
pathway, publicly “imagining” the connection between the different 
spaces on the model. While both gaze up at Tom from their seats, 
Jean responds positively and Evan elaborates that this hallway could 
include lighting and paintings. This turn, from the functional proper-
ties of the hallway as a physical connection to the esthetic properties of 
the hallway with lighting and paintings, emerges as Evan imagines an 
experience of walking through a darkened underground hallway, visua-
lizes a need, and creatively solves the problem with specialized lighting. 
Tom responds very enthusiastically (turn 16) and then extends the 
proposal by noting that the hallway could include a gallery, which 
was previously mentioned by Jean (turn 5). Irene, who has been quiet 
for several turns, immediately counts the stack of green “gallery” blocks 
and moves them toward the middle of the table (turn 17).

This excerpt shows an imagination space through which a new idea 
emerges and progresses: the young people shift from dealing with the 
concrete problem of how space functions represented by the blocks will 
be connected (“we have to have some hallways” turn 8); to imagining 
a hallway under the stage; to further imagining the hallway with special 
lighting and paintings; to arriving at the shared idea of a hybrid hall-
way/gallery space. From a learning perspective, the analysis shows that 
the students—through talk, gaze, gesture and materials—are able to 
imagine as a group a creative solution to a domain-specific problem, 
drawing on participants’ relevant knowledge (i.e. place, use, environ-
ment, inspiration). Elaboration of the idea continues for several min-
utes when Irene, who had been looking at the block guide for kitchen 
space requirements, appears surprised when the other three start to 
disassemble the existing model to make the hallway “underneath.” This 
prompts the others to re-explain the concept of a hallway, imagined 
under the blocks already in place for the stage. In an attempt to express 
the idea more clearly, Tom extends the imagination space by sketching 
a diagram of the plan on a sheet of paper while the others observe. At 
this point, the group calls over the museum educator to tell her their 
idea, which she enthusiastically approves.
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Modeling with Materials. The model made of blocks is now the basis 
for the next modeling activity. The teachers have given each table 
modeling materials (e.g., papers, foils, and plastics) and instructed the 
groups to model the exterior form of the building “on top of” and 
“according to” the building forms they have made using the blocks. 
Collaboration on the new modeling task, a continuation of the main 
activity, is the focus of analysis in the next excerpt. The students 
understand that they have to give form to the building using materials 
at hand, some of which are rationed, and there have been vague 
references in the group about the merits of pursuing Evan’s idea of 
the “sledding hill” form that had been presented to the class the day 
before by the Inspiration group. It has been mentioned, for example, 
that other architect teams are also going to develop this idea, which 
makes it seem less original, and Tom has mentioned that he has 
a different idea involving a “teardrop” shape that he would like to 
propose. Evan has nonetheless chosen to ignore the possibility that 
his group will not want to use the sledding hill as design inspiration 
for their building, showing no interest in hearing Tom’s idea. After 
10 minutes of long silences and not really knowing how to proceed, the 
group joins the rest of the class for a 15-minute outdoor recess. The 
unspoken tension between the different design ideas is clearly challen-
ging collaboration in the group.

When they return to their tables after recess, the museum educator 
encourages the class to experiment with the different materials to 
generate ideas in making the model, demonstrating how architects 
work by crumpling paper and using it as a form. She explains the 
task once again: “What you are going to begin with now, is to model 
the building itself. Now you are going to, on top of the building you 
have decided on, make the form.” Evan and Irene are seated at the 
table across from each other while Tom and Jean stand silently, moving 
restlessly and fiddling with the materials as they collectively watch him. 
Tom intermittently sits next to Evan and sketches on a sheet of paper. 
There are undercurrents of resistance and competing interests that 
have not been verbalized; the building design has clearly become “the 
elephant in the room.” Evan largely ignores verbal overtures by the 
other three group members to discuss how they will proceed, instead 
working purposefully to make the smaller skate hall building 
(Figure 6). Both teachers have stopped by the table to inquire about 
their model and progress, but the students only tell the teachers they 
are changing their ideas and do not ask for help.
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In the beginning of this excerpt, Evan is working on the skate hall, a small 
rectangular form, as the others look on silently. He proceeds “as if” the others 
are collaborating, and makes several attempts to be inclusive, as in turn 1, 
when he asks Tom to mark a piece of cardboard he is measuring. Tom 
ignores this request and after a long pause, poses a question in a critical tone 
to no one in particular about how a sledding hill could actually be made 
(turn 2). This comment is quickly echoed by Irene and followed up by Jean, 
who together with Tom voice the possibility for the first time of “dropping” 

Figure 6. Excerpt: second modeling task. Key gestures are noted in turns with *.
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the sled hill idea because it “won’t work” (turns 4–7). Evan immediately 
reacts, calmly but firmly, to their objections, assuring them that it will work 
and that he has an idea. Tom begins to pitch his alternative idea by drawing 
a teardrop shape on paper, while Evan likewise takes a sheet of paper and 
begins to draw. Jean and Irene, ignoring Evan, look at Tom’s drawing, 
mention a skating rink on top as a possibility, tap on the paper, and say 
that yes, they can “agree” on this idea (turns 9–13). Irene is also explicit that 
the sled hill is not an option (turn 14). Evan once again ignores Tom’s 
proposal and shows his drawing to argue his idea. However, the drawing 
does not convincingly demonstrate how the practical problem—“how it 
works”—will be solved.

The others continue to protest along these lines, pointing out flaws in the 
physics of the design for sledding on the roof that Evan is not able to effectively 
refute (turns 15–28). Instead, Evan refers to his creative work in the Inspiration 
expert group the day before, protesting that even though the others had seen the 
presentation they did not understand—but he would show them (turns 17–22). 
The presentation of dramatic, curved rooftop shapes the day before had made 
a positive impression on many of the students and, as shown above (Figure 1a), 
other groups were indeed developing this idea in their models. The disagreement 
came to a head when Tom makes yet another pitch for his teardrop form that is 
ignored by Evan, who continues to argue the functionality of the shapes as a sled 
hill as he draws. Using Evan’s drawing as reference, Tom emphatically dismisses 
both the practical function and the esthetic function of the curved shapes, 
exclaiming that it will be “ugly.”

Throughout this modeling activity, neither Evan nor Tom, Jean and Irene 
give up on their respective ideas. The group halfheartedly attempts to use the 
materials to explore how a sledding hill might be made (Figure 7), but each 
experiment with materials is rejected and contested in a pattern of unpro-
ductive attempts. The final product is hastily resolved in the final ten minutes 
of a two-hour modeling activity, with Evan modeling a skating hall roof with 
sledding forms as a separate building and the remaining team members 
modeling the main building with a teardrop roof form made of bubble- 
wrap (Figure 1b).

Discussion of findings

The character of the students’ collaboration differed greatly in the two tasks, 
from productive interactions that fostered imagination and group creativity 
to interactions distinguished by disagreement, unproductive argumentation 
and unsolved tensions that hindered the group in exploring a common 
design solution. However, both analyses offer important insights into 
what’s at stake in adolescent group creativity and how to provide opportu-
nities for trajectories of creative influence and learning.

JOURNAL OF THE LEARNING SCIENCES 21



Material dimensions

The modeling activities posed different challenges. In the block modeling 
activity we see how a well-defined problem space (e.g., “is the kitchen here or 
there?”) but also material resources structure many of the participants’ 
decisions and their collaboration. The properties of the blocks, in terms of 
representing distinct physical spaces and volumes, prompts the question of 
how to link them together, which ultimately evolves into the group’s creative 
solution of a hallway becoming a gallery space. As concrete semiotic means, 
the space guide and block forms neither hinder nor support the expression of 
new ideas; the material properties facilitate collaboration in solving the space 
planning problem and the blocks are easily imagined as the designated spaces 
they are intended to represent. At the same time, the blocks are malleable 
enough to function as abstracted semiotic means, expanding the imagination 
space by becoming blended with concepts of architectural space (Hutchins, 
2005; Pierroux & Rudi, 2020; Zittoun & Gillespie, 2016). Other mediational 
resources facilitate the creative collaboration as well, including gestures and 
the use of the ruler, becoming imaginary material anchors that support the 
students in conceptualizing, envisioning and manipulating a physical struc-
ture that is not actually present (Goodwin, 2013; Hutchins, 2005). The 
proposed design solution is clearly visible to the group members as 
a model shared in the center of the table, and they are all physically able to 
reach in and make changes with the same degree of spatial privilege (Engle 
et al., 2014) to publicly imagine connections between the different spaces in 
the architectural model (Murphy, 2004).

Figure 7. Material exploration of forms with sledding hill shape.
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When the task of modeling the building’s form meets the block model of 
the building’s functions, the students have problems reconciling the two 
types of models, materials and processes (Lehrer & Schauble, 2010). The 
footprint and overall shape of the building are more or less fixed by the block 
layout, and they are instructed to make the form “on top of” this model. This 
creates a processual problem in that, as they shift to different materials, the 
young people are not afforded the kind of back-and-forth experimentation 
process of professional architects (Pierroux et al., 2019), which entails “play” 
with different kinds of analogue and digital representations, materials and 
models to generate many ideas about a building’s form. Neither is testing an 
idea as easy as moving a block but requires creating and expressing a form by 
manipulating different types of materials. The “professionalness” of some of 
the modeling materials, such as plastic sheets that are softened in warm water 
to become moldable, are a further challenge in that they are unfamiliar and 
limited in availability to each group. Appropriateness of materials was thus 
crucial for the young people to be able to incorporate them in their interac-
tions to creatively explore and negotiate their different ideas.

Institutional dimensions

There are institutional challenges when designing a touring museum work-
shop as a learning context for schools: e.g., unknown infrastructures, stu-
dents and teachers in settings that are always changing; introducing students 
to unfamiliar content and tasks; time constraints; and an external, touring 
teacher. Therefore, a jigsaw approach was employed to organize and struc-
ture collaboration and knowledge sharing in groups. This approach was 
effective during the block model activity, as the students referred explicitly 
to other members’ expert knowledge (i.e. traffic patterns, the sun’s move-
ment across the site, groups of trees they wanted to preserve, and facilities 
available in the neighborhood). Additionally, the problem space for the block 
model was well-defined and creativity was “distributed” among resources 
and materials (Sawyer & DeZutter, 2009), including colored blocks accessible 
to all and a list of space functions mounted to a large board that could be 
passed around for reference by all group members. An example of how the 
institutional organization of this activity productively fostered learning and 
creative collaboration is when Irene assumes the role of monitoring design 
activity by referencing the space guide at crucial moments in the group’s 
work, ensuring that the functions were in compliance with recommended 
planning guidelines. The institutional dimensions of the activity, including 
the task design and resources, supported learning, collaboration, and crea-
tive-imagining processes in the group, evidenced by joint focus, agreement, 
and mutual elaboration on each other’s proposed ideas. Students 
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demonstrated shared ownership and pride in their design concept when they 
called over the museum curator, seeking validation for their creative solution 
from an authority.

The second modeling task represents an ill-defined problem space in 
architecture, and in art more generally, namely giving form to the object. 
Such open-ended tasks are challenging in terms of relational thinking and 
reasoning (Goel & Grafman, 2000; Green, 2016; Vartanian, 2017), and we see 
that the students struggle in exploring alternatives in this widened, abstract 
problem space, instead committing early on to specific ideas and “sides.” In 
professional architectural firms, institutional dimensions play an important 
role in establishing who has authority and wields creative influence in 
shaping a building’s form (typically partners and senior designers). 
Architects know how to negotiate persuasive discussions and how to make 
merit-based and domain-specific arguments (Vartanian, 2017). Therefore, 
an important finding is that adolescents’ argumentation skills need to be 
developed within specific art domains, to support justifying, challenging, 
counterchallenging and conceding arguments when working in open-ended, 
“creative-imagining” problem spaces. When the domain is esthetics, for 
example, students need to develop knowledge about what kinds of argu-
ments are valid beyond their own judgments. We note that knowledge 
dependency, seldom studied in learning in the arts, is a key issue for adoles-
cent creativity in open-ended tasks.

Relational dimensions—Why is creative influence so important?

Teacher training in dialogic scaffolding has been proposed for learning 
domain-specific ways to argue a design concept (Muller Mirza et al., 2009). 
As Engle et al. (2014) explain, without teacher moderation, a student’s undue 
or unmerited influence may lead group discussions of scientific concepts and 
disciplinary knowledge to false or unfounded conclusions, with issues 
“resolved through social dominance rather than rational argumentation” 
(p. 246). We see this when Evan attempts to exercise authority and creative 
influence by referring to knowledge gained through participation in the 
“Inspiration” expert group the previous day. He does not in this instance 
justify his argument to the others by referring to context (historical refer-
ence) and esthetic qualities (contrast) of the sledding hill forms, a merit- 
based argument that is domain-specific (architecture). Instead, Evan 
addresses the group’s challenges by arguing, unconvincingly, the practical 
functioning of his sledding hill design, thus weakening his creative influence.

In adolescence, without knowledge-based authority to wield creative 
influence, group participants can claim authority based on personal capa-
cities and recognition from their peers. Applying Engle et al.’s (2014) model 
of persuasive discussion, group members in the first block modeling activity 
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have “equal access to the conversational floor” and equal “spatial privilege,” 
with frequent turn-taking among the members and the similar ability to 
reach and make changes to the model. These relational dimensions are 
beneficial in creative group collaboration, as “participants often have to 
know what each other imagines and they often have to imagine what is 
relevant to the ongoing activity in a relevant way” (Nishizaka, 2003, p. 183). 
In the block modeling activity, Tom establishes influence by being the first to 
mention the hallway idea. This influence is acknowledged by Evan and Jean 
in the way they await Tom’s feedback when making suggestions. However, all 
new ideas that emerge are treated seriously regardless of which participant 
proposed them; ideas are “picked up” and expanded upon by all participants 
using the materials at hand, without the need for persuasion. These interac-
tional dynamics foster not only a sense of shared authority but also shared 
creative influence; the group’s design is clearly not attributable to any single 
group member but to the group as a whole.

A different relational dynamic emerges during the group’s collaboration 
on the second modeling task, which breaks down in a conflict over creative 
influence over the building’s form. In trying to persuade the others to 
embrace his concept, Evan’s degree of authority as Inspiration expert is 
challenged by Tom and becomes subject to dispute in a student-led argu-
ment involving all group members. The standoff is at least in part age- 
sensitive, since a developmental trend in adolescence (middle school) is the 
ability to critically evaluate whether evidence supports a given claim 
(Andriessen et al., 2003). Without a clear framing for making such evalua-
tions, multiple perspectives become too complex for solving an open-ended 
design task and it becomes difficult to manage tensions that arise. In this 
context, emotions and personalities became intertwined with the creative- 
imagining process, impacting the social dynamics (Vygotsky, 2004a). 
Although “access to the conversational floor” was formally maintained and 
Evan was allowed to argue his idea and authority throughout the activity, the 
other participants responded negatively as a group to his persuasive 
attempts, including emphatic outbursts (“But it’s ugly! It won’t work!”). 
The degree of “spatial privilege” was also an issue in terms of access to 
materials; not only were some materials complicated to use but there were 
discussion rules that required agreement about how to proceed with a design. 
This rule was exploited by group members to constrain Evan’s use of 
materials (“we have to agree first”), but also constrained the group’s creative- 
imagining process. The relational conflict over authority is thus com-
pounded by institutional and material dimensions of the activity. Finally, 
as described in the introduction, neither the students nor the museum 
educator deemed Evan’s expertise or merit-based arguments influential; the 
educator allows Evan’s arguments to be rejected by Irene without requesting 
a similarly merit-based counter-argument. In lieu of shared agreement that 
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creative influence is valued based on knowledge and authority, relational 
dimensions play an outsized role in group collaboration and creative influ-
ence is instead socially negotiated.

Learning in and through the arts

Conceptualizing and modeling possible design solutions in arts-based activ-
ities may be viewed as productive and as evidence of learning processes even 
though consensus by a group is not ultimately reached. Despite the fact that 
the students in this study do not always productively engage with each 
other’s creative-imagining processes, they try to find solutions that are 
coherent within their subjective interpretations of what constitutes 
a creative solution (Figure 7). Therefore, when conceptualizing interactions 
as productive for learning, it is important to acknowledge that reaching 
consensus is only one part of being creative in a group. Other learning 
processes such as problematizing, arguing, using multiple sources, and 
managing and combining concepts and material elements are also part of 
multidimensional interaction in creative work. The analysis has shown how 
students draw on different resources and argue in a group for how resources 
could be used to solve the design task. Multiple perspectives generate valid 
arguments in arts-based learning activities and these young people use both 
contrasts and comparisons in their talk and actions to make their arguments 
more advanced and visible for the other participants in the group. Therefore, 
a final design product or artwork is but one part of creative processes that 
involve learning.

The findings presented in this research, although limited in terms of 
data and analysis from a single empirical study, provide the basis for 
suggesting some design principles for fostering adolescents’ creative- 
imagining processes in collaborative learning activities. The first set of 
design principle addresses potential tensions between different institutional 
dimensions of learning tasks and activities. A principle for organizing 
group activities and students’ roles based on models of professional artistic 
practices would thus be to design for alignment with classroom practices, 
taking into account tensions between students’ domain skills and knowl-
edge and those of professionals. In art education and in professional arts- 
related activities, both domain-specific and domain-general skills and 
knowledge are needed for productive group creativity. The latter are 
demonstrated by the students in this study when they collaboratively 
imagined creative solutions to modeling abstracted concepts of architec-
tural space, the main aim of the learning activity. Without domain-specific 
knowledge, however, domain-general skills are insufficient to support 
group creativity. This is what we choose to call the knowledge dependency 
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in open-ended tasks. The students were hindered, for example, in using 
materials in imagination processes when they did not possess the domain- 
specific skills for expression.

A second set of design principles relates to the appropriateness of materials 
and resources for learning in the arts. Material artifacts do not serve the same 
creative-imagining functions for students learning specific aspects in 
a domain as they do for professionals that have developed deep intuitions 
about how a design might look; more support may be needed for young 
students to explore how particular materials can assist them in learning and 
expressing ideas. As a design principle, then, material opportunities for 
creative expression must have semiotic properties that are rich in meaning 
potential but also be designed for facilitating learning and skill levels appro-
priate for the learners and the task.

Finally, a third set of design principles is needed to address relational 
dynamics, which are intertwined with institutional and material dimensions 
of group creativity in adolescence. These principles draw on Engle et al.’s 
(2014) model of “influence in persuasive discussions,” which consists of 
concepts from research on persuasion, student-led argumentation, discourse, 
and classroom discussions. Their four aspects address mainly conversational 
processes by focusing on the influence of students’ merit-based arguments, 
authority, access to conversational floor and degree of spatial privilege. 
Together, these aspects make it possible to understand how influence in social 
interactions is played out. We recognize that this model enriches the analytic 
potential for understanding social dynamics and interpersonal relationships in 
groups. Our conceptual stance extends this model by 1) relating these rela-
tional dimensions to creative group processes in an art education context 
and 2) introducing material and institutional dimensions that influence social 
interactions in creative group collaboration. Design principles that can foster 
productive forms of creative influence in a group might include ground rules 
for dialogue, strategies for dealing with competing ideas, and adult support. 
However, understandings of design principles for creativity also require 
further research on age-specific developmental processes. In art education, 
as this study shows, pedagogical designs for young people may be successfully 
modeled after professional practice, but fostering processes of imagination 
requires acknowledging the unique learning trajectories and relational 
dynamics that enter into group creativity in adolescence.
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