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Terms

* Gamification: adding game elements to a nongame situation.
game elements: points, badges, and leaderboards;

nongame situations: shops, factories, classrooms ...

* Game-based learning: using game to enhance learning experience

game types: computer games, online games, board games, role-playing game,



HEA's view
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What is Digital Games-Based Learning and Gamification?

Fellowship

Disciplines

Digital Games-Based Learning is the integration of gaming into learning experiences to increase

engagement and motivation.

Toolkits

HEAtoZ

Gamification refers to the use of a pedagogical system that was developed within gaming design
but which is implemented within a non-game context.

Education for Sustainable

Development Toolkit Where did they come from?

Embedding employability toolkit The link between learning and playing is longstanding and predates the digital era by thousands of

years (e.g. puzzle games, physical games, board games). Indeed 20th century theorists Jean Piaget
Flexible learning in HE toolkit

and Leonard Vygotsky have argued that play is a crucial component of cognitive development from
Internationalising HE toolkit birth and through adulthood (Piaget 1962; Vygotsky 1962).




How does GBL and Gamification work?

To create complex environments;

To try out alternative courses of action and experience different outcomes;

To encourages players interact with others;




Step 1 Coursera
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Gamification book For the Win: How Game Thinking Can Revolutionize Your Business in print or ebook format in several
languages.
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Step 2 First trial in LAN104, 2016

A role-playing game based on a real water crisis happened in Flint, USA

0-30min:
° Introduce the history of Flint water crisis;

o Explain the stakeholders in the environmental crisis: government, water companies, journalists,
scientists, and residents;

30-45min
° Introduce the concepts of Environmental Pollution and Environmental Carrying Capacity
° Introduce how to play;

45-120 min
° 3 rounds



Procedure for Each Round

O0—5min:

Water companies decide the production plan;

Facilitator distributes salaries, collected the cost for water production;
Government collects taxes from residents;

Free discussion inside each group;

5—=20 min

Free discussion, one to one discussion,

20— 25 min

End of discussion, government collects taxes from water companies and
hands the overhead to facilitator.

The speech by facilitator, government and media will not consume game time.




After the game ...

One student commented me on Weibo (Chinese twitter) that “It’s a pleasure to join the lecture.

The game is very interesting and thoughtful. It’s a little pity that the time is too limited”.




Step 3 Second trial in LAN104, 2017

What we did to improve the learning experience:
o Reduce the introduction from 30 minutes to 15 minutes;
> Divide one complex game into 4 games with increasing difficulty;

o Peer-reviewer



Peer reviewer’s comments

The students did think, talk , discuss and discover. | believe the interesting activity could be a fun

experience for their learning of the content and their language skills would be enhanced.
- Overall comments from peer review.

1. More explanation before the first game to help students get it from the beginning. 2. Walk around

to provide assistance during the game to all students.

- Areas for improvement






Survey results

1 | feel boring when playing the game.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

Averagerank

1 2 3J 4 5

Responses 1 2 3 4 5 Total

1(33%) 0 0 1(33%) 1(33%) 3




Survey results

2 The game help me understand the Flint's water crisis.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

Averagerank U

1 2 3 4 5

i 2.7

Responses 1 2 3 4 5 Total

1(33%) 1(33%) 0 0 1(33%) 3




Survey results

3 The game help me understand the complex interaction of each stakeholder in an environment-related issue.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree
Averagerank U
1 2 3 4 5

i 23

Responses 1 2 3 4 5 Total

2 (67%) 0 0 0 1(33%) 3




Survey results

4 How often you want to have lectures with game-like activities?
Response Average Total
Never I 33% 1
Once per semester —— 33% 1
More than once per semester; - 33% 1

Total es— 100% 3/3




Survey results

5 In your opinion, what are the limiting factors for applying game-based learning in classrooms? (MCQ)
Response Average Total
It takes too long to learn a new game. - 25% 1
The classroom setting is not suitable to play a game. - 25% 1
The game is meaningless. __— 25% 1
other reasons the problem is not about game-based learning. The ) 25% 1

problem is that the game is simply not well-explained, designed
and therefore meaningless and time-consuming

Total s 100% 4/3




Experiences from the 2" trial

|.  GBLis good, but not all the games are attractive;

Il.  Game may decrease students’ engagement if not well calibrated;

IIl.  Calibration is very important to encourage the interaction among the roles




Step 4: 3" trail in ENV308, 2017

Lords of the Valley

A online board game developed by Centre for Systems Solutions, Poland
Farmers
Bank
Government
Water board

Environmental NGO

Observers




Place Date Participants Specific game Set-up
Leuven (Belgium) 03.2009 students simplified version of water infrastructure (no water steering)

. groupwork . managers elected by farmers

professionals . -special structure for all-parties meetings

Nagykoéru (Hungary) 03.2009 . Local Authorities typical game set-up

- NGOs

. farmers
Krakow (Poland) 04.2009 . water managers typical game set-up

- water scientists
Mogilany (Poland) 07.2009 students typical game set-up
Niepolomice (Poland) 09.2009 . water managers typical game set-up

- water scientists
Wroclaw (Poland) 09.2009 scientists irrigation version (no dykes)

. NGO professionals . special structure for all-party meetings

. limited communication between all-party meetings
(maximum three parties at the same time)

Simferopol (Ukraine) 10.2009 . water managers irrigation version (no dykes)

- water scientists
Osjakow (Poland) 12.2009 . Local Authorities typical game set-up

- NGOs

. farmers
Karpacz(Poland) 09.2010 scientists unequal information distribution

. special structure for all-party meetings
. limited communication between all-party meetings
(maximum three parties at the same time)

. business professionals
- NGO professionals
. administration

s




Facilitators and Players

Key Facilitators:

Dr. Wei Liu from International Institute for Applied Systems Analysis (IIASA) in Austria
Mrs. Yi-Dan Yang from HELP, Beijing;

Players:

8 Y4 ENV Students;

5 ENV PhD Students;

1Y1and 1Y3ENV students;

Observers:

Dr. Xuanwei Cao from IBSS, and me



Video records




Survey results

Y4 Students

required to play the game

Other students

invited to the game

25171 : | feel boring when playing the game.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

(23500
B hitva HBl
1 0
2 0
3 0
A 4
2 —
FEGHES AR 6

%5174 : | feel boring when playing the game.

0%
0%
0%
66.67%
33.33%

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

[ERiERA]
R v hitva EEGI
1 0
2 0
3 1 =
4 2 e
5 4 S
FREEHESAX 7

0%
0%
14.29%
28.57%
57.14%




S u rVe y re S u ‘ tS E5287 : | think my knowledge of environmental science helps me understand the game.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

[EbeaEi]
PER VA Nitva BB
Y4 Students ; e
3 0 0%
required to play the game 4 0 0%
5 0 0%
FEGWESAR 6

280 : | think my knowledge of environmental science helps me understand the game.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

Other students -

RETR va Ditva HHI
invited to the game 1 3 — 42.86%
2 2 (. 28.57%
3 2 (. 28.57%
4 0 0%
5 0 0%
FEEHES AR 7



S u rve y re S u ‘ t S ZE3RT : The game help me understand the complex interaction of each stakeholder in an environment-related issue.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

[E=e
LR Ya hitva  E66GI

1 3 S
Y4 Students 2 1 -

3 2
required to play the game 4 0

5 0

FEEHES AR 6

50%
16.67%
33.33%
0%

0%

5371 : The game help me understand the complex interaction of each stakeholder in an environment-related issue.

1 = Strongly agree; 2 = Agree; 3 = Neither agree nor disagree; 4 = Disagree; 5 = Strongly disagree

Other students (s

IR va hitva  EEBI
invited to the game 1 ¢ | E—
2 2
3 0
4 1 =
5

FEEHESAIX

57.14%
28.57%
0%
14.29%
0%




Survey results

Z5477 : How often you want to have lectures with game-like activities?

Esbeia|
Y4 Students - pra—
Never 0 0%
. Once per year 0 0%
reqUIred to play the game Once per semester 3 — 50%
More than once per semester; 3 S 50%
FERBRS AR 6
£54%0 : How often you want to have game-based learning activities?
g
Other students o .
IR va vitva  HeBl
o Never 1 - 14.29%
InVIted to the ga me Once per year 1 = 14.29%
Once per semester 1 = 14.29%
More than once per semester; 4 SN 57.14%

FEFHASAR




Survey results

BE5RT : In your opinion, what are the limiting factors for applying game-based learning in classrooms? (MCQ)

[ZiR]
FELR v vitva  EkE
It takes too long to learn a new game. 4 S 66.67%

The classroom setting is not suitable to play a game. 0%

0
Y4 St u d e nts The game is meaningless. 0 0%
2

other reasons [1£4f [ 33.33%
reqUIred to play the game After several rounds, students can realize indeed the mechanism. In other
words, this game is quite time consuming if it's one component of the
class.

From our last game, some of the stakeholders situation were not like in
the real one. The game should have more realistic approach to the reality.
For example, in reality the ENGO never get a fixed amount of subsidy.
Barely happen in real world. Maybe it is in China perhaps, but definitely
not in some countries

Ot h e r St u d e nts BE5&X : In your opinion, what are the limiting factors for applying game-based learning in classrooms? (MCQ)

[ZikR]

invited to the game s duia |8
It takes too long to learn a new game. 5 71.43%
The classroom setting is not suitable to play a game. 3 S 42.86%
The game is meaningless. 0 0%
other reasons [i%4H] the game is not so real 2 e 28.57%

too complex, less competitiveness




Experiences from the 3 trial

Well-calibrated game can increase the students’ engagement;
Borrow a game or develop a game?

Time is an issue.



Environmental Policy and Governance

Env. Pol. Gov. 21, 454—471 (2011)

Published online in Wiley Online Library
(wileyonlinelibrary.com) DOI: 10.1002/eet.586

A Gaming Exercise to Explore Problem-Solving versus
Relational Activities for River Floodplain Management

Joanna Stefanska,' Piotr Magnuszewski,'* Jan Sendzimir,” Patrycja Romaniuk,’
Tharsi Taillieu,” Anna Dubel,"* Zsuzsanna Flachner’ and Peter Balogh*

'Centre for Systems Solutions, Wroclaw, Poland

*International Institute of Applied Systems Analysis, Laxenburg, Austria

Research Institute for Soil Science and Agricultural Chemistry of the Hungarian Academy of Sciences,
Budapest, Hungary

“Association for Living Tisza, Hungary

University of Leuven, Leuven, Belgium




Thank you

Zheng Chen, Department of Environmental Science
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