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Plan of Talk

Behaviourin Teams

Problems for 21st Century Higher Education

Technology Enhanced Apprenticeship Learning



Problems in 21st Century HE

ÅThe purpose of HE
ïTo give our graduates the opportunity to develop the 

skills they need to be able to thrive in the 21st century

ÅMarket Forces / Commoditisation

ÅClass Sizes

ÅLogistics

ÅCompetition

ÅThe Dilemma: Knowledge vsSkill

ÅFitness for Purpose



The Solution!?

1. Take a skill that is central to success post-Uni

2. Find a method of making the components 
explicit (that is, a language to describe it)

3. Get students to master the skills

ï Knowledge ςlearning by being told

ï Skill ςlearning by doing

ï Mastery ςlearning by teaching

4. Develop a method of validating the skills

5. Develop a system for scaling the learning 
process

6. Roll it out within the Uni

7. Franchise it for other UnisΧ



The Behaviourin Teams Project



The Behaviour Analysis (BA) Process

Å In the 1970s, Rackham, Honey and Colbert (1971) developed 
ŀ ǇǊƻŎŜǎǎ ŎŀƭƭŜŘ ΨōŜƘŀǾƛƻǳǊ ŀƴŀƭȅǎƛǎΩ ό.!ύ ǘƻ improve 
ŜƳǇƭƻȅŜŜǎΩ interactive skills during training courses.

Å Employees would attend training over several days and 
participate in regular meetings.

ÅBA involved coding meeting behaviour in real-time, so that 
delegates could be givenbehavioural feedback after the 
meeting that could help them improve the way they 
behaved in the next meeting. 



Behavioural Observation

Å A trained observer would code verbal 
meeting behaviours as they occurred. After 
the meeting, they reported the behaviour 
category figures for each team member.

Å Team members were instructed to think 
about thebehaviours that had been 
helping or preventing themfrom reaching 
their objectives. 

Å They were encouraged to reflect on their 
own data andthink about which 
behaviours they should increase/decrease 
to help the team meet its objectives. 



Learning teamwork in Universities

ÅTeamwork skills come out consistently in the top 5 
requirements of employers for University graduates 
(Lowden et al., 2008; Council Industry & HE, 2008)

ÅAlmost all University learning and assessment is at the 
individual (rather than group) level

ÅOther than enrolling students into teams, universities 
often do little to support the development of 
teamwork skills (Vik, 2001).

Å AlthoughάƻƴŜ ƳƛƎƘǘ ǘƘƛƴƪ ǘƘŀǘ ǎƛƳǇƭȅ ǎǇŜƴŘƛƴƎ ǘƛƳŜ 
in a team will lead to the development of teamwork 
ǎƪƛƭƭǎέthere is no direct evidence to support this (Schaik 
ϧ hΩ.ǊƛŜƴΣ 2015, p. 349).



The Behaviour in Teams (BiT) 
Categories (Rackham et al. 1971)

Process Initiating Clarifying Reacting

1. Bringing In

2. Shutting Out

3. Proposing

4. Building

5. Giving 
Information

6. Seeking 
Information

7. SupportingPeople

8. Supporting Ideas

9. Disagreeing

10. Defending / 
Attacking



Research Questions

1. Applied

ï Is it actually possible to create a scaleablesystem capable 
of providing the necessary large-scale, simultaneous 
monitoring and feedback process?

ï If so, can this be applied other aspects of HE?

2. Theoretical

ï What is the impact of receiving feedback on team 
outcomes (preference for teamwork and performance)?

ï /ŀƴ ΨǎǘǊǳŎǘǳǊŜŘ ǊŜŦƭŜŎǘƛƻƴΩ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ƛƳǇŀŎǘ ŀǎ 
feedback?



Research Context: Achieve 
More 

ÅAchieve More is a week-long teamwork project which is 
mandatory for 1st year and 2nd year undergraduate 
engineering students at the University of Sheffield.

ÅThe students are organised into interdisciplinary teams 
(of 5-6 students) to research a solution to a real world 
engineering issue over the course of a week.

ÅThey have daily lectures, workshops and project 
meetings.



Building the BiTparts

Å Tailor the BiTcategory system to the Achieve More situation

Å Develop a real-time app that allows an observer to code the behaviousas they 
occur in the meeting

Å Consider the full learning situation, its logistics, and its politics

Å 5ŜǾŜƭƻǇ ŀ ΨƭŜŀǊƴ ǘŜŀƳǿƻǊƪΩ ƛƴǘŜǊǾŜƴǘƛƻƴ ǘƘŀǘ Ŏŀƴ ōŜ ǎǳǇǇƻǊǘŜŘ ƛƴ !ŎƘƛŜǾŜ 
More via daily 10 minute videos + feedback

Å 5ŜǾŜƭƻǇ ŀ ΨǘǊŀƛƴ ǘƘŜ ƻōǎŜǊǾŜǊǎΩ ǎȅǎǘŜƳ ǿƛǘƘ ƻōƧŜŎǘƛǾŜ ǎǳŎŎŜǎǎ ŎǊƛǘŜǊƛŀ ǘŀƛƭƻǊŜŘ 
to the intervention

Å Recruit and train a cohort of observers

Å Develop a real-time cloud storage system for the results

Å Develop a real-time individual feedback system for the students

Å 5ŜǾŜƭƻǇ ŀƴ ΨƻŦŦƭƛƴŜΩ ŀƴŀƭȅǎƛǎ ǎȅǎǘŜƳ

Å Apply this in the unforgiving real world of Achieve More, with no scope for 
tuning the system between days



Research Context: Achieve 
More

ÅOver 200 teamsparticipate in the Engineering challenges 
which take place from Monday to Friday (9am until 5pm 
each day).

ÅAt the end of the week, each team is responsible for 
producing two deliverables: (1) a report and (2) a 
presentation. Combined into an overall score.

ÅAt the end of the week, members of each team 
completed a preference for teamwork measure 
(Campion, Medsker& Higgs, 1993). Year 1 (alpha = .88) & 
Year 2 (alpha = .90). 



Study Design: Year group 1

ÅIn year group 1, we allocated teams to one of three different 
conditions
1. Control Condition:(n = 24 teams) = observation

2. Reflection Condition: (n = 25 teams) = observation + video + 
reflection

3. Feedback Condition: (n = 25 teams) = observation + video + 
feedback + reflection

ÅObservers ǿŀǘŎƘŜŘ ŜŀŎƘ ƻŦ ǘƘŜ ǘŜŀƳΩǎ ŦƛǾŜ ƳŜŜǘƛƴƎǎ ƻǾŜǊ ǘƘŜ 
5 day week. They coded all 15 behaviours in each session, 
but feedback was only provided on a specific category per 
day. 



10 Minute Daily Videos

Monday Tuesday Wednesday Thursday

1. Bringing In

2. Shutting Out

3. Proposing

4. Building

5. Giving 
Information

6. Seeking 
Information

7. Supporting People

8. Supporting Ideas

9. Disagreeing

10. Defending / 
Attacking
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Observer Training Procedure

Å A three-stage training process was created to train real-time 
coding to 88 doctoral students:

Stage 1: a 5-hour online training programme that took placeusing an 
iPad app.

Stage 2: a full day face-to-face session involving lectures on the 
categories, small group activities and coding practise.

Stage 3: A further full day of face-to-face session on giving feedback 
and ensuring that observers can code reliably.

Å At the end of training, ǘƘŜ ƻōǎŜǊǾŜǊΩǎ ƳŜŀƴ ǊŜƭƛŀōƛƭƛǘȅ ό/ƻƘŜƴΩǎ 
Kappa) = .71 (SD = .10).



Highlights: Year 1
Á Overall Score

no significant effect of feedback or reflectionF(2, 71) = .432, p > .05

ÅContribution rate
- Feedback group had greatest change 

toward even contributions
ÅPerceived team contributions

- Strong correlation (r=0.51) between 
airtime and perceived team 
contribution

- Much greater change in increase of 
contributions from Day 1&2 to Day 4 
for international students in the 
Feedback condition

ÅObserver Feedback
- The observers found the opportunity 

to take part extremely motivating, and 
considered it likely to improve their 
employability chances



BiTcoding app example



BiTobserver training app example


