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The Inquiry into Radioactivity Project (I1R) developed three computer Modern physics education research - like cognitive science - has focused
simulations for investigating atomic phenomena. largely on formal learning by individuals. Complications, such as culture,

Students enjoy using these simulators - when they first encounter the Atom context, history, and emotion, while important, are typically not considered’.

Builder, most student groups play with it for some time before returning to Perhaps 1t 1s time to consider these things. Computer game designers attend
the assignment at hand. Some groups need to be reminded that there 1s a diligently to context and emotion; perhaps we can learn something from
document to guide them - they seem to be busy “playing the simulator”. them!?

Game Design Principles

“What can | do here?”

* Usability - The player can explore the virtual world without

Atom Builder any direction. This means the controls must mimic well-known

schemes.

Particles are : : : :
draggable subject to * Attractiveness - The virtual world looks interesting at first

properties of atoms. glance, and 1t offers a steady stream of novelty as it 1s
explored.

K Difficulty - There must be some some challenges involved in
exploring or interpreting the virtual world.

It’s not just a gamel

Pedagogical simulators have an additional job - they must mediate
. o . . between the accepted scientific ideas and the students’ thinking, and
The O”gms of Difficulties compel thinking that aligns with the phenomena and the scientific ideas.

Computer game designers build challenges into games using carefully designed

patterns of escalation. This scaffolds the player’s abilities and maintains interest. The iR simulators make the iR Simulators
(“Whats the next problem I’'m going to encounter?”) behavior of atoms, radiation, and Activities
.. . . . and molecules visible -
o User Interfle)lce 1S 1nt6111(decll) to lzie as snnlple ar;d ob;nous as p(;s:l})lle. bedagogical simulators must present realisti Managing difficulty - “The Ruler” similarly to other observations
* Dragging, buttons or keyboard controls are based on typical behaviors. : made in the classroom
phenomena - which can challenge students - Onz W?ly e introduce challe?ies b '
. T e EE but the student experience can be managed FRQUEILL7 IS 0TS & el il LG ey
fpas i : : . o marks on an inch ruler. “a”’=easiest
Tracks Simulator via careful design. Educators can maintain b —noxt difficult t. ’ Thus, students have to generate
i T interest using similar strategies of escalating HeAt GLETICUILY, e, their own explanations for

PR — difficulties. a-b-a-c-a-b-a-d-a- . .. atomic behavior.

< < See “Difficulties”. Student Scientific I.de_as
about Radiation

The 1R materials increase difficulty by drawing attention to new simulator

behaviors not seen before, or not discussed. The simulators themselves pl‘esent The details of mediation by the system are Speciﬁc to each situation, but
too many Challenges to novices so the [1R materials are used to scaffold student well - managed Challenges can maintain student interest and make for
experiences with them. deeper and broader learning.

], eveling llp” Atom Invaders

There 1s no reward scheme
built into the system of

Where are the simulators/course materials.

buttons and what do
they do? Currently, all rewards are

intrinsic - students come to

The developer of the iR simulators 1s a game developer who learned physics in
order to create these simulators. Unity 3D was used to create the sims.

understand 10ns, 1nstability, .
etc. and gain scientific
POWET. . S
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