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ABSTRACT 

This paper explores the potential of playful design jam as a complement to the formal education to foster a 

culture of collaboration in an informal learning environment. The literature is reviewed to explore the concept 

of collaboration capability, the model of team development and the theory of play, and identify the processes 

and variables that enable playful collaboration. The collaborative path within design jams is mapped, and play-

ful moments and critical moments for an increased motivation for collaboration are identified. By reflecting on 

nine design jams conducted as part of Global Jam events, activities, tools, methods and environment to facili-

tate effective collaboration among the participants are discussed. 

Keywords: Collaboration Capability, Team Development, Playful Collaboration, Design Education, Design Jams 

INTRODUCTION 

Design is most often a collaborative process. Contemporary design practice, situated within a global economy 

is beginning to shift from project-specific collaboration to ever-more collaborative models, where professional 

designers collaborate within interdisciplinary teams of various experts and stakeholders to address multifacet-

ed, wicked problems. Given that project requirements have become increasingly more complicated, it could be 

argued that professional designers collectively view collaboration as essential to contemporary design practice 

(Larsson, 2003), and team-working skills as being a vital part of the design graduate portfolio (Tucker, 2016). 

However, the very acceptance of this idea has in some ways led to the greatest challenge for education. Nor-

ﾏ;ﾐ ふヲヰヱヰぶ ｴ;ゲ ヮﾗｷﾐデWS ﾗ┌デ デｴW SWaｷIｷデゲ ;ﾐS Iｴ;ﾉﾉWﾐｪWゲ ﾗa SWゲｷｪﾐ WS┌I;デｷﾗﾐ デｴ;デ デﾗS;┞げゲ SWゲｷｪﾐWヴゲ さ;ヴW ┘ﾗWa┌ﾉど
ly under-WS┌I;デWS aﾗヴ デｴW デ;ゲﾆざく DWゲｷｪﾐWヴゲ ;ヴW ヮﾗﾗヴﾉ┞ デヴ;ｷﾐWS デﾗ さ┌ﾐSWヴゲデ;ﾐS デｴW IﾗﾏヮﾉW┝ｷデ┞ ﾗa デｴW ｷゲゲ┌Wゲ ;ﾐS 
デｴW SWヮデｴ ﾗa ﾆﾐﾗ┘ﾉWSｪW ;ﾉヴW;S┞ ﾆﾐﾗ┘ざ ふNﾗヴﾏ;ﾐが ヲヰヱヰぶく Tｴｷゲ ｴ;ゲ ヴWゲ┌ﾉデWS ｷﾐ ; ケ┌Wゲデｷﾗﾐ HWｷﾐｪ ヴ;ｷゲWS ;Hﾗ┌デ ｴﾗ┘ 
universities could develop collaboration capabilities in design students to meet the industryげs demand for pro-

fessional practice in teamwork.  

IﾐSWWSが IﾗﾐIWヴﾐゲ ｴ;┗W HWWﾐ W┝ヮヴWゲゲWS ;Hﾗ┌デ ;ﾐ ｷﾐIヴW;ゲｷﾐｪﾉ┞ ┘ｷSW さｪ;ヮざ HWデ┘WWﾐ デW;ﾏ┘ﾗヴﾆ ゲﾆｷﾉﾉゲ ;ﾐS I;ヮ;Hｷﾉｷど
ties of graduates, and the requirements and demands of the work environment in addressing system-

ic wicked problems (Gavilanez et al., 2016). Interdisciplinary teamwork, although well practised in industry, is 

not always implemented effectively in education (Design Council 2007). The mere occurrence of teamwork 

opportunity in higher education curricula has as of yet proven insufficient in ensuring the successful develop-

ment of capability for effective collaboration (Head 2003). Gavilanez et al. (2016, p29) identify デｴ;デ さW┝ヮﾗゲ┌ヴW 
to teamwork experienceゲ SﾗWゲ ﾐﾗデ ｪ┌;ヴ;ﾐデWW ゲデ┌SWﾐデ ﾆﾐﾗ┘ﾉWSｪW ;Hﾗ┌デ WaaWIデｷ┗W デW;ﾏ┘ﾗヴﾆ ヮヴ;IデｷIWゲざく P;ヴデｷI┌ど
larly because in the formal learning context, team-working skills are still often viewed as generic skills that are 

not necessarily assessed and reported, students do not see them as important. Furthermore, the higher educa-

デｷﾗﾐ Wﾐ┗ｷヴﾗﾐﾏWﾐデ ﾗaデWﾐ ゲWWﾆゲ デﾗ さﾐﾗヴﾏ-ヴWaWヴWﾐIWSざ ｪヴ;Sｷﾐｪが ┘ｴWヴW ゲデ┌SWﾐデ ┘ﾗヴﾆ ｷゲ ｪヴ;SWS H;ゲWS ﾗﾐ Iﾗﾏヮ;ヴｷど
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ゲﾗﾐ ┘ｷデｴ ヮWWヴゲげ ┘ﾗヴﾆく “デ┌SWﾐデゲ IﾗﾏヮWデW aﾗヴ ｪヴ;SWゲが ゲﾗ デｴ;デ ゲﾗﾏW ﾏ;┞ aWWﾉ デｴ;デ ヮﾗﾗヴ デW;ﾏ┘ﾗヴﾆ ｪヴ;SWゲ ┘ﾗ┌ld 

impact higher degree aspirations, and subsequently their future career (Schinske and Tanner, 2014).  This per-

ception may also come to influence the collaborative process, and lead to a high level of resistance to collabo-

rative learning in graduate students. Not surprisingly, many students are feeling less motivated to engage in 

collaborative ヮヴﾗﾃWIデゲが さWspecially high achievers, group work is not a term to swear by, but rather one to swear 

;デざ ふIゲ;;Iが ヲヰヱヲが ヮく Βンぶく “ｷﾏｷﾉ;ヴﾉ┞が ゲデ┌S┞ ┘ｷデｴ ｷﾐデWヴｷﾗヴ SWゲｷｪﾐ ゲデ┌SWﾐデゲ ゲｴﾗ┘ゲ デｴ;デ ┌ヮヮWヴ-division students report 

a more negative attitude toward collaborative learning than the lower-division students. Given that upper-

division students are close to entering the workforce, negative attitudes toward collaboration could have a 

significant impact on the success of the emerging professionals (Gale et al., 2014). Webb and Miller (2006) 

argue that the simple act ﾗa Wﾐｪ;ｪｷﾐｪ ｷﾐ デW;ﾏ┘ﾗヴﾆ S┌ヴｷﾐｪ ﾗﾐWげゲ IﾗﾉﾉWｪW WS┌I;デｷﾗﾐ ﾏ;┞ ﾐﾗデ HW Wﾐﾗ┌ｪｴ デﾗ ｷﾐど
crease favourability.  

This paper explores the potential of playful design jam as a complement to the formal education to foster a 

culture of collaboration in an informal learning environment. The literature is reviewed to explore the concept 

of collaboration capability, the model of team development and the theory of play, and identify the processes 

and variables that enable playful collaboration. The collaborative path within design jams is mapped, and play-

ful moments and critical moments for an increased motivation for collaboration are identified. By reflecting on 

nine design jams conducted as part of Global Jam events, activities, tools, methods and environment to facili-

tate effective collaboration among the participants are discussed. 

BACKGROUND LITERATURE 

Collaboration Capability 

Discussion and research of collaboration capability is fragmented across diverse disciplines such as manage-

ment, business, marketing, education and psychology. Collaboration capability is a multi- and cross-level con-

cept, and can be used to understand and analyse relational interaction on different levels: individual, team, 

intra-organisational, organisational and inter-organisational. Based on the review of 14 studies on collaboration 

at different levels of analysis, Blomqvist and Levy (2006, p39) define collaboration capability ;ゲぎ さデｴW ;Iデﾗヴげゲ 
capability to build and manage network relationships based on mutual trust, communication and commit-

ﾏWﾐデざく Each of these aspects is closely related to and affects each other. According to Blomqvist and Levy 

ふヲヰヰヶぶが デヴ┌ゲデ ｷゲ H;ゲWS ﾗﾐ HWﾉｷWaゲ ;Hﾗ┌デ デｴW ﾗデｴWヴ ヮ;ヴデ┞げゲ IﾗﾏヮWデWﾐIW aﾗヴ デｴW ゲヮWIｷaｷI デ;ゲﾆ ;ﾐS IﾗﾐデW┝デが ;ﾐS ｴ;ゲ 
been identified as a threshold condition for partnerships. Literature of Blomqvist and Levy (ibid) shows that 

commitment, the second component of the collaborative relationship, consists of two dimensions: instrumen-

tal and emotional. The former is based on the evaluations and expectations about the future potentials, while 

デｴW ﾉ;デデWヴ ヮヴﾗ┗ｷSWゲ ゲデ;デ┌ゲ ;ﾐS ﾏW;ﾐｷﾐｪ ﾗa デｴW ヴWﾉ;デｷﾗﾐゲｴｷヮが ;ﾐS Wﾐｴ;ﾐIWゲ デｴW ;Iデﾗヴゲげ ┘ｷﾉﾉｷﾐｪﾐWゲゲ デﾗ Wﾐｪ;ｪW ｷﾐ 
the collaboration. Communication ensures that every actor knows what they are doing and when they have to 

do it, enhances the level of trust and promotes collaborative processes. 

Team Development 

The development of student collaboration capability is not a linear process (Riebe et al., 2010). To foster a 

culture of collaboration, Riebe et al. (2010) highlight the important role of the facilitator in developing effective 

デW;ﾏゲ ;ﾐS ゲデ┌SWﾐデ Iﾗﾉﾉ;Hﾗヴ;デｷﾗﾐ I;ヮ;Hｷﾉｷデ┞く Iﾐ デｴｷゲ ゲデ┌S┞が T┌Iﾆﾏ;ﾐげゲ ﾏﾗSWﾉ ﾗa デW;ﾏ SW┗WﾉﾗヮﾏWﾐデ ｷゲ ┌ゲWS ;ゲ a 

conceptual framework in order to ensure delivery of skills. Drawn from an extensive review of relevant re-

search, Tuckman (1965) identifies four stages of progression and Tuckman and Jensen (1977) add a fifth stage, 

which is summarised in Table 1.  Crowther et al. (2016) suggest that the enhancement of group cohesion, and 

hence trust and confidence in the group can be achieved by increasing emotional engagement and enjoyment 

within the context which the collaboration takes place. Both the task activities and their emotional responses 

are considered in this project to engage students in collaborative projects. 

 

Forming 

(TTM1) 

Feature: Testing 

and dependence 

Activities: Orientation 

to task 

Emotional responses: Hesitant participation (Yalom, 1970); 

anxiety, guardedness and a mixture of curiosity and confu-

sion (Spitz and Sadock (1973); fears and fairly strong posi-

tive expectations (Lacoursiere, 1974);  

 Description: Groups initially concern themselves with orientation accomplished primarily through testing. 

Such testing serves to identify the boundaries of both interpersonal and task behaviours. Coincident with 

testing in the interpersonal realm is the establishment of dependency relationships with leaders/ trainers/ 

facilitators, other group members, or preexisting standards. 

Storming 

(TTM2) 

Feature: In-

tragroup conflict 

Activities: Emotional 

response to task de-

Emotional responses: An increasing sense of frustration, 

depression and anger (Lacoursiere, 1974); conflict, domi-
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mands nance, and rebellion (Yalom, 1970) 

Description: The stage is characterised by conflict and polarization around interpersonal issues, with associ-

ated emotional responding in the task sphere. These behaviours serve as resistance to group influence and 

task requirements. 

Norming 

(TTM3) 

Feature: Develop-

ment of group 

cohesion 

Activities: Open ex-

change of relevant 

interpretations 

Emotional responses: Mounting frustration, hostility 

(Braaten, 1975); the period of beginning trust, cohesive-

ness, interdependence (Spitz and Sadock, 1973); high 

affection (Dunphy, 1968) 

Description: Resistance is overcome in this stage. Ingroup feeling and cohesiveness develop, new standards 

evolve, and new roles are adopted. In the task realm, intimate, personal opinions are expressed. 

Performing 

(TTM4) 

Feature: Function-

al role relatedness  

Activities: Emergence 

of solutions 

Emotional responses: Intimacy and cohesiveness (Yalom, 

1970; Braaten, 1975); 

Description: Interpersonal structure becomes the tool of task activities. Roles become flexible and func-

tional, and group energy is channelled into the task. Structural issues have been resolved, and structure can 

now become supportive of task performance. 

Adjourning 

(TTM5) 

Feature: Separa-

tion and termina-

tion  

Activities: Terminal 

review 

Emotional responses: Disengagement, anxiety about sepa-

ration and termination, and positive feelings toward the 

leader (Spitz and Sadock, 1973); sadness and some self-

evaluation (Lacoursiere, 1974) 

Description: TW;ﾏゲ ゲｴﾗ┌ﾉS HW ｪｷ┗Wﾐ ; Iｴ;ﾐIW デﾗ ヴWIﾗｪﾐｷゲW ;ﾐS SｷゲI┌ゲゲ デｴWｷヴ ;IｴｷW┗WﾏWﾐデゲが さSｷゲWﾐｪ;ｪW ;ﾐS 
IﾗﾐゲIｷﾗ┌ゲﾉ┞ ﾏﾗ┗W ﾗﾐざ ふ“デ;ｪｪWヴゲ Wデ ;ﾉくが ヲヰヰΒが ヮく ヴΒヵが IｷデWS ｷﾐ ‘ｷWHW Wデ ;ﾉくが ヲヰヱヰぶく 

 

Table 1 Stages of team development (adopted from Tuckman, 1965; Tuckman and Jensen, 1977) 

Motivation (M) for Collaborative Group Learning  

Willingness to participate in the group learning begins by identifying the positive interdependence among the 

ゲデ┌SWﾐデゲく AIIﾗヴSｷﾐｪ デﾗ Jﾗｴﾐゲﾗﾐ Wデ ;ﾉく ふヱΓΓヵが ヮくンヱぶが ヮﾗゲｷデｷ┗W ｷﾐデWヴSWヮWﾐSWﾐIW ﾗII┌ヴゲ さ┘ｴWﾐ ﾗﾐW ヮWヴIWｷ┗Wゲ デｴ;デ 
on is linked with others in a way so that one cannot succeed unless they do (and vice versa) and/or one must 

IﾗﾗヴSｷﾐ;デW ﾗﾐWげゲ Waaﾗヴデゲ ┘ｷデｴ デｴW Waaﾗヴデゲ ﾗa ﾗデｴWヴゲ デﾗ IﾗﾏヮﾉWデW ; デ;ゲﾆざく CﾗﾐゲWケ┌Wﾐデﾉ┞が ゲデ┌SWﾐデゲ WﾐIﾗ┌ヴ;ｪW ;ﾐS 
a;Iｷﾉｷデ;デW W;Iｴ ﾗデｴWヴ デﾗ IﾗﾏヮﾉWデW デ;ゲﾆゲ ;ﾐS ヴW;Iｴ デｴW ｪヴﾗ┌ヮげゲ ｪﾗ;ﾉゲ ふJﾗｴﾐゲon et al., 1995). Olsen and Kagan 

(1992, cited in Dörnyei, 1997) have identified five principal ways to achieve positive inter-dependence: (M1) 

“デヴ┌Iデ┌ヴｷﾐｪ デｴW ｪﾗ;ﾉ ﾗa ﾃﾗｷﾐデ ヮWヴaﾗヴﾏ;ﾐIWき ふMヲぶ ‘W┘;ヴSｷﾐｪ デｴW ｪヴﾗ┌ヮげゲ ﾗ┗Wヴ;ﾉﾉ ヮヴﾗS┌I-tion, in addition to the 

individual; (M3) Assigning different roles to each group member; (M4) Limiting the resources or giving out 

resources which need to be fitted together; (M5) Setting rules that emphasize the shared nature of responsibil-

ity for the group outcome. Additionally, group cohesiveness is considered to be one of the most important 

attributes of the successful cooperative learning that has a positive impact on further motivation to learn col-

laboratively. Dörnyei (1997) draws on the literature related to cooperative language learning and cooperative 

learning, and summaries the following factors that can enhance affiliation: (M6) Getting to know the group 

members, e.g. by spending time together and sharing genuine person-al information; (M7) Proximity or physi-

cal closeness; (M8) Contact in situations where individuals can meet and communicate (e.g., cafeterias and 

other relaxation areas); (M9) Interaction in which the behaviour of each person influences the others'; (M10) 

Cooperation between members for common goals; (M11) The rewarding nature of group experience for the 

individual; (M12) Successful completion of group task and a sense of group achievement; (M13) Joint hardship 

and common threat (M14) Intergroup competition, e.g. to bring together members of small groups; (M15) 

Gヴﾗ┌ヮ ﾉWｪWﾐSゲ デﾗ ヮ┌ﾏヮ ┌ヮ さｪヴﾗ┌ヮ ヮヴｷSWざが Wくｪく デｴヴﾗ┌ｪｴ ｪｷ┗ｷﾐｪ デｴW ｪヴﾗ┌ヮ ; ﾐ;ﾏW ;ﾐS ｷﾐ┗Wﾐデｷﾐｪ Iｴ;ヴ;IデWヴｷゲデｷI aﾗヴ 
the group; (M16) Investing in the group to create cohesiveness; (M17) Public commitment to the group to 

strengthen a sense of belonging. All of the factors summarised above are needed for students to engage with 

collaborative group learning. 

Characteristics of Play (CP), Learning and Collaboration 

Play has been identified as a powerful mediator for learning, and appears to be an applicable さﾏﾗデｷ┗;デｷﾐｪ 
ゲデヴ;デWｪ┞ざ ふ‘ｷWHWヴが ヱΓΓヶぶが ヮ;ヴデｷI┌ﾉ;ヴﾉ┞ デﾗ SW┗Wﾉﾗヮｷﾐｪ ヮﾗゲｷデｷ┗W ;デデｷデ┌SW デﾗ┘;ヴS ﾉW;ヴﾐｷﾐｪ ふｷHｷSくぶ ;ﾐS a;Iｷﾉｷデ;デｷﾐｪ 
ontological change with students in constructivist (Rice, 2009) and social constructivist (Marone, 2016) learning 

environment. Most applications of constructivism theory address the way students construct their own con-

ception of knowledge based on their interpretation of their personal experiences. In the constructivist para-

digm of learning, students are provided with problem-solving tools and exposed to the multiplicity of views. As 

opposed to passively receiving information, they learn through sharing and conveying knowledge in a collabo-

rative learning environment, and collaboration as individuals behaving in a way that benefits each participant 

differently (Head, 2003). While social constructivism involves the way students learn through social interaction 

and mutual process, and the learning activity focuses not only on benefits for individuals but all. Often this 
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learning leads to a deeper level of collaboration, in which the group has become a community, creating a 

shared understanding of the goal of the group and a common sense of mutual benefit. Meyer and Land (2006) 

argue that students might feel challenged and lost, since this processes of learning require a transformation in 

the student に ﾗﾐW ﾏ┌ゲデ Iｴ;ﾐｪW ﾗﾐWゲWﾉaが ;ﾐS デｴ┌ゲ ﾉﾗゲW ヮ;ヴデ ﾗa ﾗﾐWげゲ ﾗﾉS ゲWﾉaく IﾐデWｪヴ;デｷﾗﾐ ﾗa ヮﾉ;┞ ｷﾐデﾗ デｴWゲW ヮヴﾗど
cesses could be helpful in which learning and effective collaboration can be achieved through playing with 

ゲデ┌SWﾐデゲげ ヮヴWIﾗﾐIWヮデｷﾗﾐゲが Iﾗﾐ┗Wﾐデｷﾗﾐゲ ﾗヴ HヴW;ﾆｷﾐｪ デｴWｷヴ ｴ;Hｷデ┌;ﾉ HWｴ;┗ｷﾗ┌ヴ ふ‘ｷIWが ヲヰヰΓぶく Bヴﾗ┘ﾐ ふヲヰヰΓぶ SｷゲI┌ゲゲど
Wゲ a┌ﾐIデｷﾗﾐゲ ﾗa ヮﾉ;┞ HW┞ﾗﾐS デｴW a┌ﾐ a;Iデﾗヴが ゲ┌Iｴ ;ゲ ヮヴﾗﾏﾗデｷﾐｪ ゲﾗIｷ;ﾉ IﾗｴWゲｷﾗﾐぎ さ┘ｴWﾐ ヮWﾗヮﾉW ヮﾉ;┞が デｴW┞ HWIﾗﾏe 

;デデ┌ﾐWS デﾗ W;Iｴ ﾗデｴWヴざ ;ﾐS gヴﾗ┌ヮゲ ヮ┌ﾉﾉ デﾗｪWデｴWヴ ｷﾐ ヮ┌ヴゲ┌ｷデ ﾗa ; Iﾗﾏﾏﾗﾐ ｪﾗ;ﾉざ ふヮく ヱンヴぶき ﾗaaWヴｷﾐｪ ; ヮヴﾗデWIデｷ┗W 
context where people can practise new skills, challenge themselves and others and undertake risky experi-

ments without the fear of the real-life obligations and consequences, which can result in surprising discoveries; 

;ﾐS ﾏﾗS┌ﾉ;デｷﾐｪ さSWWp psychologiI;ﾉ aW;ヴゲ ;ﾐS ｷﾐゲWI┌ヴｷデｷWゲ デｴ;デ デｴヴW;デWﾐ Wﾏﾗデｷﾗﾐ;ﾉ IﾉﾗゲWﾐWゲゲざが ゲｷﾐIW さデｴWヴW ;ヴW 
; ┗;ヴｷWデ┞ ﾗa ヮﾉ;┞ HWｴ;┗ｷﾗ┌ヴゲ デｴ;デ ;ﾉﾉﾗ┘ ┌ゲ デﾗ ﾗヮWﾐ ┌ヮ ゲ;aWﾉ┞ざ ふヮく ヱヶンぶく  
 

In this research, play is defined as a series of playful characteristics that can integrate into instructional design 

and make learning and collaboration experience more appealing. From reviewing the literature related to play 

(Levy, 1978; Henricks, 1999; Brown, 2009; Khazaei, 2014) and the use of humour in learning (Kher et al., 1999; 

Pentaraki and Burkholder, 2017), characteristics of play to create a positive experience are summarised in Ta-

ble 2. 

 

Playful aspect Characteristic Strategies  Focus  Source of positive 

emotions 

(CP1) Childhood 

memories  

Connecting adults with 

childlike play 

Using kids toys and atmosphere to 

express and recreate childlike play 

Object; 

Environment 

The material of the 

project and environment  

(CP2) Fantasy Temporary separation 

from the ordinary situation 

Creating a desired imaginary world 

out of present reality 

Meaning Meaning associated with 

the object and environ-

ment 

(CP3) Playthings An unusual humorous 

interpretation or use of 

objects  

Manipulating objects to produce 

something new or using ordinary 

objects in the play which acquire 

new meanings to suit the purpose 

of the task 

Use Using or interacting with 

the objects 

(CP4) playful 

movement 

The joy of physical move-

ment  

Enriching and facilitating interac-

tions 

Activity Physical activity 

(CP5) playful 

attitudes  

Encouraging a different 

attitude toward a common 

situation 

Using appropriate humour and 

simple jokes to reduce tension and 

increase moments of joy  

People The effect of the playful 

ヮWﾗヮﾉWげゲ ;デデｷデ┌SWゲ ;ﾐS 
behaviour  

(CP6) light 

hearted funny 

message 

Responding to humour Using audio broadcasting and visual 

aids to assist in the creation of a 

positive climate  

Message, 

(audio, visual 

aids) 

The effect of the mes-

sage 

Table 2. Characteristics of play to create a positive experience in learning. 

Design Jams 

Design Jams are variants of Hackathon events where programmers, graphic designers, interface designers and 

project managers come together and work intensively on a software project (Briscoe and Mulligan, 2014; Vez-

zani and Tang, 2014). Design Jams are conceptually similar collaborative events for designers and other crea-

tive professionals. Since 2011, the Service Design and Design for Sustainability communities have applied this 

format for Global Service Jams and Global Sustainability Jams. The Global Jams are conceived as non-profit 

events and run by a small group of global organisers who offer inspiration, basic rules and an online central 

platform to the regional Jams.  Regional Jams are run voluntarily by local hosts who are passionate about ser-

vice design and sustainability, and some of who might receive institutional or community support, but all share 

an ethos towards providing events that can be freely accessed by the public.  The aim of Design Jam is to bring 

people with different backgrounds, skills and experiences together to learn about and use service design ap-

proach and methods, and voluntarily dedicate 48 hours usually from Friday evening to co-designing service 

solutions to local and global social issues. The local organisers provide refreshments and access to food, while 

jammers are free to make their own sleeping arrangements. On Friday evening (local time) in each location, a 

さゲWIヴWデ デｴWﾏWざ ｷゲ ;ﾐﾐﾗ┌ﾐIWS H┞ デｴW ｪﾉﾗH;ﾉ ﾗヴｪ;ﾐｷゲWヴゲく TｴW デｴWﾏW ｷゲ ┌ゲ┌;ﾉﾉ┞ ;ﾐ ;Hstract concept that requires 

re-interpretation from the jammers and allows a wide range of practical applications. The jammers are free to 

choose their projects and teams, and discover, develop and prototype solutions through the event with the 

guidance from facilitators and mentors who usually have expertise in project management and creative and 

design related fields. Each team is expected to upload a physical functioning prototype of a service to the cen-

tral platform, ranging from low tech to high tech, to an action plan to take forward. In this paper, the potential 

of Design Jams that are taking place in the informal learning context to support studentげs teamwork in a form 
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ﾗa ; けヮﾉ;┞a┌ﾉ W┗Wﾐデげ is evaluated. 

 

Figure 1. Playful design jam process 

 

DESIGN JAM AS A PLAYFUL SOCIAL SPACE TO PROMOTE A CULTURE OF 

COLLABORATION  

 

Whilst playful activities allow a wide range of possibilities, this paper applies an approach to collaboration that 
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requires some physical engagement and experiential learning through the Design Jam (explained later). The 

ﾃ;ﾏ ｷﾐ┗ﾗﾉ┗Wゲ デｴW ｷデWヴ;デｷ┗W SWゲｷｪﾐ ヮヴﾗIWゲゲ デｴ;デ IﾗﾏHｷﾐWゲ ┘ｷデｴ T┌Iﾆﾏ;ﾐげゲ ﾏﾗSWﾉ ふT┌Iﾆﾏ;ﾐが ヱΓヶヵき T┌Iﾆﾏ;ﾐ ;ﾐS 
JWﾐゲWﾐが ヱΓΑΑぶ ﾗa デW;ﾏ SW┗WﾉﾗヮﾏWﾐデ ;ﾐS KﾗﾉH ふヱΓΒヴぶげゲ W┝ヮWヴｷWﾐデｷ;ﾉ ﾉW;ヴﾐｷﾐｪ デｴWﾗヴ┞く ‘ｷIW ふヲヰヰΓが ヮ.97) stressing 

the iﾏヮﾗヴデ;ﾐIW ﾗa IヴｷデｷI;ﾉ ヴWaﾉWIデｷﾗﾐ ｷﾐ デｴW I┞IﾉW ﾗa ﾉW;ヴﾐｷﾐｪ デｴ;デ さヮﾉ;┞a┌ﾉ ;ヮヮヴﾗ;IｴWゲ ｷﾐ WS┌I;デｷﾗﾐ ﾏ;┞ ヴWケ┌ｷヴW 
;Iデｷ┗ｷデ┞ ;ﾐS ゲWﾐゲ;デｷﾗﾐが H┌デ W┝ヮWヴｷWﾐIW ;ﾉﾗﾐW ｷゲ ﾐﾗデ ゲ┌aaｷIｷWﾐデ aﾗヴ ﾉW;ヴﾐｷﾐｪ ;ﾉ┘;┞ゲ デﾗ HW ;IｴｷW┗WSざく TｴWヴWaﾗヴWが デｴW 
process of critical reflection must be integrated in order to turn the experience into learning and cultivating 

ヮﾗゲｷデｷ┗W ;デデｷデ┌SWゲ デﾗ┘;ヴS Iﾗﾉﾉ;Hﾗヴ;デｷﾗﾐが ┘ｴｷIｴ ｷゲ ｷﾐｴWヴWﾐデ ｷﾐ KﾗﾉH ふヱΓΒヴぶげゲ ﾉW;ヴﾐｷﾐｪ I┞IﾉW ;ﾐS T┌Iﾆﾏ;ﾐ ;ﾐS 
JWﾐゲWﾐげゲ ふヱΓΑΑぶ ;Sﾃﾗ┌ヴﾐｷﾐｪ ゲデ;ｪW ﾗa デW;ﾏ SW┗WﾉﾗヮﾏWﾐデく TｴW Iﾗﾉﾉ;Hﾗヴ;デｷ┗e path within design jams is mapped 

ﾗﾐデﾗ T┌Iﾆﾏ;ﾐげゲ デW;ﾏ SW┗WﾉﾗヮﾏWﾐデ ﾏﾗSWﾉ ｷﾐ Fｷｪ┌ヴW ヱく Pﾉ;┞a┌ﾉ Iｴ;ヴ;IデWヴｷゲデｷIゲ ;ﾐS IヴｷデｷI;ﾉ moments for an in-

creased motivation for collaboration are also illustrated. 

RESEARCH METHODS AND ANALYSIS  

Action research is chosen to explore the building of a culture of collaboration through Design Jams. This paper 

refers to the nine design jams taking place in Leeds, UK and Madeira, Portugal between 2013 and 2017 as case 

studies to explore, understand and reflect on the role of Jams in this regard. Participants of different ages, 

educational and cultural background, study and work experiences have been observed during the events. Their 

behaviours and thoughts have been recorded in activity templates. Questionnaires have been conducted with 

jammers to evaluate the impact of design jams on their personal and professional lives before and just after 

the jams (Q2). The questionnaire starts with some closed-ended questions that require Likert scale responses 

aヴﾗﾏ さゲデヴﾗﾐｪﾉ┞ Sｷゲ;ｪヴWWざ デｴヴﾗ┌ｪｴ デﾗ さゲデヴﾗﾐｪﾉ┞ ;ｪヴWWざく Aデ デｴW WﾐS ﾗa デｴW ケ┌Wゲデｷﾗﾐﾐ;ｷヴWが ゲWﾏｷ-structured ques-

tions are employed to allow students to respond holistically on their experience of the Jam. Semi-structured 

interviews (I) have been conducted several months after the events. Due to the purpose of this paper, the 

responses from 63 students participated in the Q1, 44 in Q2, and 12 in the interviews are selected for the anal-

ysis. All the participants enrolled in either undergraduate or postgraduate courses in the creative arts and de-

sign fields. Although the results do not reach statistical significance because of the small sample size, they give 

some indication of the value of playful collaborative events, and provide the basis for further investigation. 

Three main analysis methods, coding, matrix and mapping and clustering are adopted to deal with the data, 

carrying out the three analysis activities, data reduction, data display and conclusion drawing and verification 

(Miles and Huberman, 1984). 

RESULTS 

Student Perceptions of the Team Development 

When asking to rate their experience during the process in Q2, students considered that the collaboration 

worked better in the rotational brainstorming (55%) and ideation (32%) in the forming (TTM1) and storming 

stages (TTM2ぶ ﾗa T┌Iﾆﾏ;ﾐげゲ model.  During these stages, students were guided to form the teams according to 

their interests, a design challenge was identified and the setting of team norms was introduced for the first 

time through the ideation in terms of work standards and communication. Prototyping and testing, brainstorm-

ing and sharing ideas phrases and the jam schedule and deadlines assisted groups to achieve a shared vision of 

what to do and how to do it, evidenced by 91%, 66%, 59% and 50% agreement rate respectively.  In general, 

81% agreed that different points of view were encouraged, and 91% noted that each member talked about 

デｴWｷヴ W┝ヮWIデ;デｷﾗﾐゲ ┘ｴWﾐ ┘ﾗヴﾆｷﾐｪ ｷﾐ ; ｪヴﾗ┌ヮが ┘ｷデｴ ; a┌ヴデｴWヴ ヴХ Iｷデｷﾐｪ デｴ;デ W┗Wヴ┞HﾗS┞げゲ ﾗヮｷﾐｷﾗﾐゲ ;ﾐS IﾗﾐデヴｷH┌ど
tions were respected. Significantly, all of the responses agreed that collaboration among team members was 

encouraged and well supported. Students noted the following when commenting on about their journey 

デｴヴﾗ┌ｪｴ デｴW デW;ﾏ SW┗WﾉﾗヮﾏWﾐデ ヮヴﾗIWゲゲく さWW ;ゲゲｷゲデWS ;ﾐS Iﾗﾉﾉ;Hﾗヴ;デWS with each other and also exchanged 

ideas in order for the project to be successful. Also, we learned from each other, and from the mentors [in the 

aﾗヴﾏｷﾐｪ TTMヱへ ┘ｴﾗ ヮヴWゲWﾐデWS SｷaaWヴWﾐデ ヮヴﾗﾃWIデゲざ ふQヲぱヴヴぶく さIデ ┘;ゲ ; ヴW;ﾉﾉ┞ ｷﾐデWヴWゲデｷﾐｪ W┝ヮWヴｷWﾐIW デﾗ Iﾗﾉﾉ;Hﾗど
rate with students in other SWヮ;ヴデﾏWﾐデゲ ﾗヴ SｷゲIｷヮﾉｷﾐWゲ ﾗa SWゲｷｪﾐざ ふQヲぱヲヰぶく さI ﾉﾗ┗W ｷデ HWI;┌ゲW I ﾏWWデ ﾐW┘ ヮWﾗヮﾉW 
and in a very short period of time create and develop a lot of ｷSW;ゲ ;ﾐS ヮヴﾗデﾗデ┞ヮWゲが ;ﾐS デｴW aｷﾐ;ﾉ ヴWゲ┌ﾉデざ 
(Q2_06).  

Student Perceptions of Playful Aspect of Design Jams 

All of the students in the Q2 enjoyed the process, with the 86% who stated that Design Jams were very playful. 

The inclusion of playful characteristics into the intensive learning process elicited positive responses. Q2_07 

aWﾉデ デｴ;デ さｷデ ┘;ゲ ｴ;ヴS ┘ﾗヴﾆが H┌デ still great a┌ﾐ ;ﾐS ヴW┘;ヴSｷﾐｪざく Qヲぱヲヱ さデｴﾗヴﾗ┌ｪｴﾉ┞ Wﾐﾃﾗ┞WS デｴW ヮﾉ;┞a┌ﾉﾐWゲゲ ;ﾐS 
HWｷﾐｪ aﾗヴIWS デﾗ IヴW;デW ゲﾗﾉ┌デｷﾗﾐゲ ┌ﾐSWヴ ヮヴWゲゲ┌ヴWざく “ﾗﾏW attended the jams more than once, because they さWﾐど
ﾃﾗ┞WS デｴW aｷヴゲデ ﾗﾐWざ ふIぱヰヱぶ and they さ┘ﾗ┌ﾉS ぐｴ;┗W ; ｪﾗﾗS Iｴ;ﾉﾉWﾐｪW H┌デ ｴ;┗W ; ﾉﾗデ ﾗa a┌ﾐざ ふIぱヰヴぶ, さﾏWWデ ┘ﾗﾐど
SWヴa┌ﾉ ヮWﾗヮﾉWざ ふIぱヰΑぶ and さﾉW;ヴﾐ a ﾉﾗデ ;ﾐS Iﾗ┌ﾉS ぐ apply a lot in [their] studyざ ふQヲぱヲンぶ. Students identified the 
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さGIF ｷﾏ;ｪWゲざ ふCPヶぶ ┌ゲWS ｷﾐ デｴW ﾆｷIﾆ-ﾗaa ヮヴWゲWﾐデ;デｷﾗﾐ ;ﾐS デｴW さｷIWHヴW;ﾆWヴっWﾐWヴｪｷゲWヴざ ふCPヴぶ ｷﾐ デｴW aﾗヴﾏｷﾐｪ 
(TTMヱぶ ;ﾐS ﾐﾗヴﾏｷﾐｪ ふTTMヲぶ ゲデ;ｪWゲ ﾗa T┌Iﾆﾏ;ﾐげゲ ﾏﾗSWﾉ ;ゲ デｴW Wﾐﾃﾗ┞;HﾉW ;ゲヮWIデゲ ﾗa デｴWｷヴ W┝ヮWヴｷWﾐIWく Iﾐ デｴW 
interviews that are conducted several months after the events, many raised that the さｪヴW;デ ┘ﾗヴﾆｷﾐｪ Wﾐ┗ｷヴﾗﾐど
ment, appetite for new ideas, general excitementざ (I_01) as memorable aspects of the event. The Jams provid-

ed さデｴW ;デﾏﾗゲヮｴWヴWざ aﾗヴ さｴ;┗ｷﾐｪ a ｪﾗﾗS デｷﾏWが W┝ヮWヴｷﾏWﾐデｷﾐｪ ﾐW┘ ゲｷデ┌;デｷﾗﾐ ;ﾐS HWｷﾐｪ ヴWケ┌WゲデWS デﾗ デｴｷﾐﾆ ﾉﾗデざ 

ふIぱヰΒぶ ;ﾐS ;ﾐ ┌ﾐW┝ヮWIデWS a┌ﾐﾐ┞ ┘;┞ざ デﾗ さﾉW;ヴﾐ ;ﾐS ｷﾏヮヴﾗ┗W ゲﾆｷﾉﾉゲざ ふIぱヱヰぶく 

Development of Collaboration Capability  

All the students rated that team-working skills, such as active listening and being open-minded developed 

デｴヴﾗ┌ｪｴﾗ┌デ デｴW ヮヴﾗIWゲゲが ;ﾐS ﾏ;ﾃﾗヴｷデ┞ IﾗﾐゲｷSWヴWS さゲｴ;ヴｷﾐｪ ｷSW;ゲが ; IﾉW;ヴ ;ﾐS WaaWIデｷ┗W Iﾗﾏﾏ┌ﾐｷI;デｷﾗﾐざ ;ﾐS さ; 
good capacity of IﾗﾗヮWヴ;デｷﾐｪ デﾗ W┝WI┌デW ;ﾐ┞ ;ｪヴWWS ;ﾐS ﾗヴｪ;ﾐｷゲWS ;Iデｷ┗ｷデ┞ざ ;ゲ Wﾐ;HﾉWヴゲ aﾗヴ Iﾗﾉﾉ;Hﾗヴ;デｷﾗﾐが 
┘ｴｷIｴ ヴWaﾉWIデゲ デｴW さIﾗﾏﾏ┌ﾐｷI;デｷﾗﾐざ ;ﾐS さIﾗﾏﾏｷデﾏWﾐデざ ﾗa デｴW Iﾗﾉﾉ;Hﾗヴ;デｷﾗﾐ I;ヮ;Hｷﾉｷデ┞ SWaｷﾐWS H┞ Bﾉﾗﾏケ┗ｷゲデ 
and Levy (2006).  

 

Additionally, the most profound outcome of attending Jams was an ontological change in the students with 

ヴWｪ;ヴSゲ デﾗ デｴWｷヴ ;デデｷデ┌SWゲ デﾗ┘;ヴS ﾉW;ヴﾐｷﾐｪが SWゲｷｪﾐ ;ﾐS Iﾗﾉﾉ;Hﾗヴ;デｷﾗﾐく さIデ ┘;ゲ ; ｪヴW;デ ﾗヮヮﾗヴデ┌ﾐｷデ┞ デﾗ ┘ﾗヴﾆ with a 

set time frame. I couldn't believe that in 48 hours all the groups would be able to achieve all of these. It was for 

me also a challenge to do something differently. It felt great to prove to myself I can do it. Working in a team 

┘;ゲ a┌ﾐ ;ﾐS ｪﾗﾗSが HWI;┌ゲW デｴW ヮヴﾗﾃWIデ ｪヴW┘ デｴ;ﾐﾆゲ デﾗ ﾗ┌ヴ ﾃﾗｷﾐデ Waaﾗヴデざ ふQヲぱンンぶく さThe final result is not just 

what we did for the [design] challenge, in the end, ┘W ;ヴW HWデデWヴが a;ゲデWヴ ;ﾐS ﾏﾗヴW ﾗヮWﾐ ﾏｷﾐSWSざ ふQヲぱヰヶぶく TｴW 
ヮヴﾗIWゲゲ さ;ﾉデWヴWS ﾏ┞ ヮWヴIWヮデｷﾗﾐ ﾗa Iﾗﾉﾉ;Hﾗヴ;デｷ┗W ﾉW;ヴﾐｷﾐｪ ;Iヴﾗゲゲ SｷaaWヴWﾐデ SｷゲIｷヮﾉｷﾐWゲ ふIぱヰヱぶが SW┗WﾉﾗヮWS さ; SｷaaWヴど
ent attitude toward design (I_ヰヴぶ ;ﾐS ;Sﾗヮデ さ; a┌ﾐ ;ﾐS ｴ;ヮヮ┞ ┘;┞ざ デﾗ さｪﾗ aﾗヴ┘;ヴS ┘ｷデｴ ┘ﾗヴﾆ ;ﾐS ﾉｷaWざふIぱヰヱぶく  
Nﾗ┘ デｴW デW;ﾏ┘ﾗヴﾆ さｷゲ ｪWデデｷﾐｪ W;ゲｷWヴ W┗Wヴ┞ J;ﾏ ふIぱヰンぶが ;ﾐS デｴW┞ ;ヴW さﾏﾗヴW ヮ;デｷWﾐデざ ;ﾐS デ;ﾆW デｷﾏW デﾗ さﾉｷゲデWﾐ ;ﾐS 
understand others (I-11). These transformative moments correlates ┘ｷデｴ ‘ｷIWげゲ ふヲヰヰΓぶ ヴWaﾉWIデｷﾗﾐ デｴ;デ ﾉW;ヴﾐｷﾐｪ 
is not simply a cognitive but an affective process. The learning process required a fundamental change in their 

ヮヴWIﾗﾐIWヮデｷﾗﾐ ﾗa Iﾗﾉﾉ;Hﾗヴ;デｷ┗W ヮヴﾗﾃWIデゲ デｴ;デ QヲぱヰΑ SWゲIヴｷHWS ｷデ ;ゲ さヴW┘;ヴSｷﾐｪざく  Hﾗ┘W┗Wヴが ; aW┘ ヴWヮﾗrted 

aWWﾉｷﾐｪ さゲｴ┞ざ ふI-ヰヲぶ ;ﾐS さIｴ;ﾉﾉWﾐｪWSざ ふQヲぱンンき I-04; I-07), since they have to get out of their shell (I_01). These 

reflect the claims in the literature on emotional responses associated with transformative learning (Meyer and 

Land, 2006) and team development (Tuckman, 1965).   

Student Perceptions of Collaboration after the Attendance 

The overall playful and collaborative environment was created and maintained at the Jam, which helped teams 

to stay motivated. Most of the participants in the interview identified the jams as a playful environment and 

approach to learning and working in teams, which they did not experience in the formal educational settings 

(I_11). All felt strongly about the importance of collaboration after attending the Jams. General comments also 

indicated a greater awareness of benefits of collaboration and teamwork: to ensure better productivity (I_10), 

often higher quality, more creative output (I_06), more in-depth knowledge (I_08), greater efficiency and faster 

delivery (Q2_06). 

DISCUSSIONS and CONCLUSION 

Play represents one of the instructional approaches most closely matching these motivational factors for col-

laborative group learning. Constructivist learning and group work can be more or less playful according to the 

extent to which they include playful characteristics, each of which can influence learning and collaboration 

experience in a particular playful manner.  

 

The ability to collaborate に and its direct impact on continuous knowledge creation and innovation - has been 

made so consistently and conclusively that collaborative approaches have become a common feature of the 

design industry. Professional designers collaborate within interdisciplinary teams of export and stakeholders 

throughout the entire project in addressing complex problems. Jams not only provide a safe environment to 

experiment new ideas but also access to new design methods and skills, meet new people and learn from pro-

fessionals or other professional disciplines.  Design Jams are playful environments where students evolve on a 

cognitive level (learning-by-doing process), but more importantly on an affective level. Working playfully and 

collaboratively opens their minds, allows them to see problems and solutions with different eyes and embrace 

new positive attitudes and behaviours. Students were more confident with exploring knowledge from multiple 

perspectives and working in interdisciplinary teams.  

 

The study filled a relevant gap between design education, play and collaboration in an informal learning con-

text by empirically developing and testing the process and methods for supporting collaboration within design 

jams. The findings contributed to valuable theoretical and practical implications that can promote student 
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engagement in collaboration and teamwork. 

REFERENCES 

Blomqvist, K. and Levy, J. (2006). Collaboration capabilityにa focal concept in knowledge creation and collaborative innova-

tion in networks. International Journal of Management Concepts and Philosophy, 2(1), pp.31-48. 

Design Council (2007). Lessons from America: Report on the Design Council. London: Higher Education Funding Council for 

England. 

Brown, S. L. (2009). Play: How it shapes the brain, opens the imagination, and invigorates the soul. Penguin. 

Briscoe, G., & Mulligan, C. (2014). Digital Innovation: The Hackathon Phenomenon. CreativeWorks London Working Paper.  
Crowther, P., Scott, A. and Allen, T., 2016, Perceptions of collaboration amongst novice design students. In: Tucker, R. 

Ed. Collaboration and Student Engagement in Design Education. IGI Global, Pennsylvania, United States of America, pp. 
126-144. 

Dörnyei, Z. (1997). Psychological processes in cooperative language learning: Group dynamics and motivation. The Modern 

Language Journal, 81(4), 482-493. 

Gale, A.J., Martin, D., Martin, K. and Duffey, M.A. (2014). The burnout phenomenon: A comparative study of student atti-

tudes toward collaborative learning and sustainability. Journal of Interior Design, 39(1), pp.17-31. 

Gavilanez, P., Ortlieb, A. and Carey, T. (2016). Using a Value Cycle Framework to Analyze Teamwork Capability as a Learning 

Outcome in Interior Design Studio Courses. In: Tucker, R. ed. Collaboration and Student Engagement in Design Educa-

tion. IGI Global. 

Head, G. (2003). Effective Collaboration: Deep Collaboration as an Essential Element of the Learning Process, Journal of 

Educational Enquiry, 4(2) 47に62.  

Henricks, T. S. (1999). Play as ascending meaning: Implications of a general model of play. In: Reifel, S. (Ed.). Play contexts 

revisited. Stamford: Ablex Publishing Group, pp. 257-277.  

Isaac, M. L. (2012). I Hate Group Work! Social loafers, indignant peers, and the drama of the classroom. English Journal, 

101(4), 83に89. 

Johnson, D. W., Johnson, R. T., & Smith, K. A. (1995). Cooperative learning and individual student achievement in secondary 

schools. Secondary schools and cooperative learning: Theories, models, and strategies, 3-54. 

Khazaei, M. (2014). Playful Customer Experience-Examining the Integration of Playful Aspects into the Experience of Waiting 

;デ F;ﾏｷﾉ┞ Pｴ┞ゲｷIｷ;ﾐゲげ OaaｷIWゲ, Doctoral dissertation, the Bergische Universität Wuppertal. 

Kher, N. M., Molstad, S., and Donahue, R. (1999). Using humor in the college classroom to enhance teaching effectiveness 

ｷﾐ けSヴW;S Iﾗ┌ヴゲWゲげく College Student Journal, 33, 400-406.  

Kolb, A. (1984) Experiential Learning: experience as the source of learning and development. Englewood Cliffs, NJ: Prentice-Hall 

Larsson, A. (2003) Making sense of collaboration: the challenge of thinking together in global design teams. In Proceedings 

of the 2003 international ACM SIGGROUP conference on Supporting group work (pp. 153-160). ACM. November 2003. 

Levy, J (1978) Play behaviour. New York [usw.]: Wiley. 

Marone, V. (2016). Playful Constructivism: Making Sense of Digital Games for Learning and Creativity Through Play, Design, 

and Participation. Journal For Virtual Worlds Research, 9(3). 

Meyer, J. H. F. and  Land, R. (2006). Overcoming barriers to student understanding: Threshold concepts and troublesome 

knowledge. London: Routledge. 

Miles, M. B. and Huberman, A. M. (1984) Qualitative Data Analysis: A Source Book of New Methods, 2nd Edition, Beverly 

Hills, CA: Sage. 

Norman, D. (2010). Why Design Education Must Change. Core777. [Online]. 26 November 2010 [Accessed 26 August 2017] 

Available from: http://www.core77.com/blog/columns/why_design_education_must_change_17993.asp  
Pentaraki, A. and Burkholder, G.J., 2017. Emerging Evidence Regarding the Roles of Emotional, Behavioural, and Cognitive 

Aspects of Student Engagement in the Online Classroom. European Journal of Open, Distance and E-learning, 20(1). 

Rice, L. (2009). Playful learning. The Journal for Education in the Built Environment, 4 (2). pp. 94-108.  

Riebe, L., Roepen, D., Santarelli, B. and Marchioro, G. (2010). Teamwork: effectively teaching an employability 

skill. Education+ Training, 52(6/7), pp.528-539. 

Rieber, L.P., (1996). Seriously considering play: Designing interactive learning environments based on the blending of mi-

croworlds, simulations, and games. Educational technology research and development, 44(2), pp.43-58. 

Rieber, L. P. (2001). Designing learning environments that excite serious play. In annual meeting of the Australasian Society 

for Computers in Learning in Tertiary Education, Melbourne, Australia. 2001, December 

Schinske, J. and Tanner, K. (2014). Teaching more by grading less (or differently). CBE-Life Sciences Education, 13(2), pp.159-

166. 

Tucker, R. ed. (2016). Collaboration and Student Engagement in Design Education. IGI Global. 

Tuckman, B.W. (1965) Developmental sequence in small groups. Psychological bulletin, 63(6), p.384. 

Tuckman, B.W. and Jensen, M.A.C., (1977). Stages of small-group development revisited. Group & Organization Stud-

ies, 2(4), pp.419-427. 

Webb, J.D. and Miller, N.G. (2006). Some preparation required: The journey to successful studio collaboration. Journal of 

Interior Design, 31(2), pp.1-9. 

Vezzani, V., and Tang, T. (2014). Investigating the Potential of Design Jams to Enhance Sustainable Design Education. DS 81: 

Proceedings of NordDesign 2014, Espoo, Finland 27-29th August 2014. 

https://eprints.qut.edu.au/view/person/Crowther,_Philip.html

