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This booklet introduces an informant design process, which 
we used for a 3D game  development. We developed 5 
progressive design workshops over the course of  two 
years, working with students and teachers using various 

hands-on activities and tested our prototypes of  a game called Voyage 
to the Age of  Dinosaurs (VAD).  These design workshops were 
informed by our needs during the stages of  our development, and 
also by the interactions with the students and teachers, exchanging 
game ideas. 

This research involved 20 Secondary 1 students (US Year 7 equivalent) 
students from 2 Singaporean Schools. The students were from both 
“normal academic” and “express” streams. 

In this booklet, we will present to you the approaches that we used in 
designing and engaging our participants as design partners by tapping 
into their emotions as a resource for developing a game based learning 
environment. 

Introduction

Workshop Design
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Learner 
Conception

Prototype Game 
Play

Story Creation

Game 
Embodiment

Learning and 
Design

We believe learning is a social activity that requires interaction 
with tools, environment, and people. Each interaction provides 
different meanings to learners, and the associated emotions 

affect their learning and performance. Using this as our premise, we designed 
5 successive workshops over 2 years. Each workshop was built upon the 
experience we gained in a previous workshop. “Dinosaurs” and “fossils” were 
used as a conceptual and emotional anchor of  learning to enrich the relational 
meanings between students and their subject contents and enhance  a social 
environment where students learn from each other in a meaningful manner.

1. Understand student’s explanation and reasoning process
2. Elicit students’ pre-conception of

• the fossization process
• Earth’s early history

• Earth system science and 
its related phenomena

• dinosaurs

1. Elicit topics that students are interested in, such as 
“dinosaurs” and game designs

2. Generate stories based on students’ ideas

1. Obtain feedback on VAD Game Prototype 1
2. Students to design the “hottest” game in town 

1. Simulation  of  the VAD game in the actual world to pro-
mote game ideas 

2. Seek best way to include educational elements in the game
3. Test out new game version

1. Introduce the new backstory and avatar to students
2. Solicit feedback on a navigation game
3. Design mini quests for future game implementation

Workshop Design Purposes

Workshop 1 - Learner Conception
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Workshop Design Purposes

Workshop 1 - Learner Conception

We asked students about dinosaurs, fossils, and how 
Earth’s disasters happen through small group 
interviews. We realized that  students’ depth of  

understanding and explanations were mostly shallow with few  
exceptions. This is in spite of  their exposure to these topics in formal 
lessons. The level of  vocabulary and scientific terms used varied in 
quality. Many students struggled to provide coherent explanation of  
Earth phenomena to the researchers.

Question: How would you explain 
a volcano to a Primary 6 student?
“Crater [is] actually a head; like that 
big big head like any type of head. 
[Therefore], when it explodes,  the 
big big top  fly out and [loses] it’s head 
((makes sounds of an eruption))”

Tony,  13 years old

5
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Student Preconception
We observed that the students associated 
the formation of  fossils primarily with 
catastrophic events, such as being killed 
in a natural disasters or being attacked by 
predators. The students were also unclear 
about the structure of  the earth and 
related Earth processes, such as tectonic 
movements, land formation, weathering 
and erosion. 

Interchangable Terms
Occasionally, terms were often used interchangeably within discussions. Students  
described “volcanoes” as “mountains with lava inside”, and had the common 
perception that volcanoes are, by default, conical in shape. 

Source of  Knowledge
Sources of  knowledge that students deem 
credible outside of  the classroom include 
parents and the media. We observed that 
some students in this workshop were careful 
to give only answers that they were certain to 
be factually correct, citing teachers, parents 
and textbooks as the sources of  their ideas.

Draw and explain how Earthquake happens.If you cut the Earth into half, what would you 
see?

“It could have been hated by its 
predator, run out of food or die 
naturally. For fossilization, when the 
mesosaurus dies, the muscles and 
the fats on the body will slowly decay, 
then, dirt and sand will cover it and 
after millions of years the pressure 
will make it fossilize”

Matthew, 13 years old

My mother said that the “blades” 
move, then it shakes the ground 
which will start to crack. 

Victor, 13 years old

●     ●     ●

●     ●     ●

●     ●     ●

●     ●     ●
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Workshop 2 - Story Making

This workshop was held over two days to give students an opportunity 
to work together in groups of  four, outside of  school in a different 
environment. They brainstormed and developed ideas about  

dinosaurs, fossils, and the prehistoric environment, by beginning to draft 
stories about dinosaurs based on their interests and ideas. 

7
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Day 1
Dinosaur exhibit at the Science 
Center
Students were brought to the Singapore 
Science Center, which held an ongoing 
dinosaur exhibit and screened a dinosaur-
themed movie in the immersive large-
screen Omni Theatre. The Centre provided 
students with the opportunity to view 
mechanized life-sized dinosaur exhibits, 
which situated the students in an authentic learning environment, in this case a 
simulation of  a period when dinosaurs still roamed the Earth. 

Creating their story
Students were then asked to create a 
scenario that could be incorporated into a 
computer game, with ideas gathered from 
interacting with the exhibits and viewing 
the movie. We also provided artifacts such 
as a dinosaur catalog that students could 
refer to while creating the story.  Student 
stories focused on themes of  dinosaur 
death and fossilization, spectacular earth 
processes (such as earthquakes and volcanic 
eruptions), and fights between specific 
dinosaurs.

These experiences would then became part of  their “funds of  knowledge”, from 
which the students were invited to co-create and share stories about dinosaurs, 
and later on create short digital movies from them - essentially consolidating 
their ideas and communicating them clearly.

“100 million years ago, a 
Confuciusornis was having its 
lunch happily. It did not notice that 
a Dilong Paradoxia was eyeing it. 
Slowly but steadily, it crept up to the 
Confuciusornis...”

Game storyline for Group T-Rex

Singapore Science Centre

The Singapore Science Centre has 
various interactive exhibits spanning 
across  20,000m2 of  space. Housed 
in the centre is a large screen Omni-
Theater and various moving exhibits.  

●     ●     ●

●     ●     ●
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Day 2
Experiencing earth’s early 
history
On the second day of  the workshop, the 
students were brought to the Evolution 
Garden at the Singapore Botanical 
Gardens. They had the opportunity to 
explore earth’s early history through a 
walkabout exhibit. The exhibit in the 
Evolution Garden told the history of  
plant life on Earth. Our aim was to give 
students a sense of  the biosphere and life during the earlier stages of  Earth’s 
history. We provided students with an activity sheet that guided them to the 
things that they should look out for.

Making the movie 
The students were then brought back to the National Institute of  Education 
(NIE) where they could make a movie based on the story they created the 
previous day. They were free to use any materials that were available to them; 
we provided them with movie cameras and props, such as miniature dinosaurs 
and backdrops.

Our purpose was to bring the students out of  the classroom so that they could 
express themselves free from the constraints of  the school environment. 
We observed that students - although uncomfortable initially -  were later 
expressively conveying their ideas and thoughts in such a setting. Their voices 
were imbued with playfulness, using ideas and representations drawn from an 
array of  semiotic resources, beyond the specific written language and  geography 
related  terminology used in the classroom.

The Evolution Garden at the 
Singapore Botanic Gardens is a 
1.5-hectare area dedicated to telling 
the amazing story of  how plants 
gave us life, and how, long before 
we humans arrived, they started to 
evolve into the myriad complex life 
forms that we see today.

Evolution Garden

9
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Student voice Excerpt
Representation of volcanic eruption
Tony realized that he had a red disposable 
raincoat that can be used a prop to represent 
a lava where he could use in the filming. 
Prior to this particular excerpt, he had 
been searching for something red to use 
throughout the day and even considered 
using the red T-shirt he was wearing.

Tony: I forgot I got lava. I remember. I got 
poncho (disposable raincoat). ((He takes 
out pinkish-red poncho and throws it onto 
the table. Irene picks it up and takes it out 
of the packaging.))

Creating meaning - making volcanic erup-
tion
Weilong talked about the detailed sequence 
of the volcanic eruption: we need to hear 
the sound of the ground and mountain 
shaking before seeing the actual eruption 
happening.

Weilong: Oi [Hey], Victor, you must make 
the shaking sound then throw. You don’t 
immediately throw…but very good…. 

Characterization of  students’ voices

Itinerary for 2 Day Workshop
Day 1 - Science Centre Day 2 - Botanic Gardens and NIE
Ice-breaking session
• Briefing on activities
• Dinosaur Alive! exhibit gallery walk 

(Crossword puzzles were used to 
guide them through) 

• Lunch
• I-Max movie - Dinosaurs Alive!
Story creation.

• Evolution Garden walk at Botanics 
Garden (Worksheet guided) 

• Finalization of  gameplay 
storyboard in NIE

• Lunch
• Enactment of  game storyline - 

filming
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Workshop 3 - Game play & Design

The purpose of  this workshop was to engage students as designers 
in the creation of  the computer game.  In addition to that, we 
solicited feedback from the informants on the game prototype 

for VAD v.1.0. We conducted this workshop in one of  the participating 
schools and invited the students to test the first prototype of  the game. 

11
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Testing the game prototype
Each group was set up and equipped with two computers. One computer was 
loaded with VAD v1.0 while the other was loaded with commercial dinosaur-
themed games. The purpose was to give the students the opportunity to test 
two existing dinosaur-themed computer games, which would later be used as a 
discussion point for game development ideas. 

Designing the “hottest” game in town
After playing all three games, we got students to present to us what they thought 
would be “the hottest game in town”. We designed a website where students could 
enter this information online and also a chance to present their ideas personally 
online. Out of  the classroom, students were voicing out their ideas without being 
concerned about what adults (researchers and teachers) thought about their ideas 
and were not looking for confirmations from them. 

Students’ voices
The voices we heard from the students in this workshop reflected current 
trends in computer gaming,  such as the use of  terms like “missions”, “genres”, 
“characters”, “props”, “rules” and reward systems for the game. We tried to 
incorporate these student suggestions in subsequent versions of  VAD in 
generative and educative ways.
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Workshop 4 - Game Embodiment

Workshop 4 focused on experiencing the story and the concept 
of  the game in a physical setting as well as in the game itself. 
The idea was so that learners, teachers and members of  the 

research team can think deeply about what kind of  interaction could 
enhance the gaming experience and learning in a 3D virtual environment.  
At the same time, we wanted to find out how these activities could be 
useful for students’ learning in their own right, and apply these designs to 
day-to-day teaching, learning in classrooms and also game development. 

13
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Forming the VAD Identity
Students, staff  from the research team, 
and teachers all wore a uniform - the VAD 
T-shirt. This not only reinforced the identity 
of  all participants as members of  the VAD 
team, but to some extent it also helped 
diminish the distinction in rank between 
students and teachers, and perhaps a little 
between children and adults. We hoped this 
would help students relax, socialize with the 
adults as well as each other, and learn in a 
less hierarchical social context.

Embodiment of  the Game
This workshop took place at NIE, once 
again transplanting students from their 
classrooms.  This was partly to expedite their “escape” from the role of  being 
students (and thus freeing their voices), and partly for a better venue in setting 
up all the computers, cameras, and stations needed. 

Station 1: Hunting for 
dinosaur eggs
Students in their small 
groups were rotated 
through 5 stations. They 
participated in activities 
that roughly mimicked 
the game play of  VAD 
v.2.0.  They began by using 
compasses to navigate 
to a forested area, which 
contained traces of  
dinosaurs life - their eggs.  
Students collected the eggs 
and when they opened them, found directions to the next station.
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Station 2: Excavating fossils
The fossil-digging site station was 
manned by real-life palaeontologist, who 
was also a collaborator in this project.  
Students were then presented with a 
block of  plaster of  paris mix. They had 
the opportunity to use small picks and 
chisels to excavate small plastic dinosaur 
skeletons from the plaster-of-paris 
mix. Participants then had a chance to 
assemble the dinosaur bones and have 
a conversation with the palaeontologist 
on questions they had. 

Station 3: Examining different 
rock types
We also equipped a laboratory where 
participants could rock specimens 
under dissecting lenses. With the 
assistance of  a physical geography 
teacher-facilitator, they learned about 
the types of  rocks, their characteristics 
and the rock cycle.  

15
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Station 4: Jello plate tectonics
Students modelled the mechanics of  
plate tectonic by manipulating different 
colored slabs of  Jello, pushing them 
towards each other in a tray placed over 
a candle flame. They watched how the 
slabs collided, folded, broke, further 
folded up into mountains, formed 
subduction zones, complete with “jello-
magma” melting below the subduction.  
They squashed the Jello layers together, 
to force the magma to erupt through 
the upper layers, just like a volcano. 
At this point the facilitator sprayed air 
freshener into the air above the students, 
announcing that they had all been killed 
by volcanic gases, and had to proceed to 
the next station.  

Station 5: The healing camp
Healing Camp was the computer laboratory where the students played VAD v.2.0. 
The game ended with a “To be continued” screen and students were then asked to 
provide their ideas on the continuation of  the game. 

Game ideas
After all students had completed the rotation, we kept them in small groups and 
debriefed them on their experiences during the day.  This was consolidated in a 
larger group discussion towards the end of  the day hwere students discussed how 
to combine the activities they encountered into the game. 



17

Workshop 5 - Learning and Design

The last workshop was very much dependant on what learners 
suggested in previous workshop. We tested out a new quest 
implemented in the VAD as well as concepts of  other quests 

and new avatars designed based on their suggestions. Most importantly, 
unlike previous workshops that were seeking their general ideas or 
feedback, we gave them a focused task of  designing two quests around 
plate tectonics and dinosaur capture. Through the multiple workshops, 
students’ role as designers (rather than information providers) has 
been gradually increased.

17
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Station 1 : Gameplay
Students were provided the opportunity 
to test the final VAD game play 
prototype where players had to get 
to various locations, using clues (such 
as compass bearings and landmarks); 
and to figure out the features of  the 
specific locations.

Station 2: Avatar Inspection
We provided students the opportunity 
to inspect several avatars created by the School of  Arts, Design and Media, and 
noted their feedback to incorporate them in future game iterations.

Station 3 : Fossil excavation simulation
In Workshop 4 the students enjoyed “excavating” 
for fossils. To translate this concept into a game, we 
devised a paper based simulation where students 
would dig through different layers of  “rocks” using 
different tools. Fossils were buried in random layers 
of  rocks. Each time a student excavated using 
different tools, cards were removed, simulating the 
excavation process.        

Station 4: Erosion Simulation
In order to simulate weathering, we buried dinosaur 
bones in a sandbox and provided students with the 
opportunity to expose fossils. Students simulated 
this by pouring water gradually into the sandbox 
and thus exposing the fossils. 

Quest Design
The final task was to generate ideas and storylines of  physical game quest they 
would like to see in future versions. The embodiment of  the physical game 
play through different stations provided students with a motivational anchor 
to generate ideas on quest storylines. Each group then had the opportunity to 
present their  quest to all the participants, teachers and the research team using 
flipcharts provided to them.   
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Summary and Next Steps

We highlighted in this booklet a series of  workshops that we designed 
over the course of  2 years. The main principle driving the design of  
these workshops was to tap into students’ emotions as a resource in 

the development of  a game based learning environment. We engaged students 
as design partners where their ideas can be generative resources for learning and 
design activities. These emotions were critical in the design of  our game and 
researchers should consider how cognitions and emotions might affect the players 
motivation to learn in a meaningful learning environment.   

Our next step after these workshops was to integrate some of  these workshop 
activities and VAD game into the classroom. We found that students were excited 
with hands-on activities such as “Jello Plate Tectonics” from Workshop 4. Further 

discussion on this is detailed in a booklet 
publication entitled       “Co-designing a 

curriculum for Learning: 
Linking ideas, emotions and 
experiences in and out of  
the classroom”. 

We hope that this booklet has 
p r ov i d e d you with information on the 
activities that were designed and the generating 
of  our participants’ funds of  knowledge. Updates 

on our future workshops and school 
implementations can be found on our 

website at:- 
http://isle.lsl.nie.edu.sg
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