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Abstract
With the growing use of video games for

mathematical learning, there is a need to
understand how such video games impact the
mathematical thinking of players. In this
poster, I investigate how undergraduate
students make use of collaborative
multimodals to share their experiences of
playing the algebra game DragonBox 12+ in
order to ground the meaning of abstract
mathematical representation during
discussions. Central to this inquiry are the two
principles from the theory of embodied
cognition (Wilson 2002): cognition is situated;
and we off-loaded cognitive work onto the
environment.

Background and Motivation
This study was designed using an adapted
version of the methods in Long and Aleven
(2014), wherein the researchers had the
participants in their DragonBox 12+ condition
play the game, and assessed the influence of
the game using pre- and post-tests of 6
equations presented in formal notation. They
found that students who played the game
“did not improve significantly from pre- to
post-tests on solving linear equations” (p.
378). We posit that the lack of improvement
they found might be due to participants being
unable to connect the game – which uses
novel representations and interactions
(Williams-Pierce, 2017) – to the formal
notation used in the assessments. The
discussion component of our study was the
primary adaptation from Long & Aleven
(2014) – we hypothesized that a participant-
run discussion about DB and mathematics
may serve as a bridge from the game to
formal mathematical performance.

Pre-Test (15 min) Game Play (30 min) Discussion (30 min) Post-Test (15 min)

Research Design 

Preliminary Investigation 
Examining collaborative multimodal discussion

Our current investigation focus on finding instances where students use
collaborative multimodal discourse practices during discussion. We found that
participants used gestures considerably during the discussion phase in order to
support collaborative linguistic discourse such as explaining, refuting, and building
upon each other’s reasoning.

Discussion and Conclusion 
This highlights the difficulty of bridging from the DB to a more
traditional test format, as participants relied upon gestures to
communicate some of the complex multimodal activities in the
game, and how those connect to formal mathematics. This aligns
with previous research on the embodied and multimodal nature of
mathematics learning (e.g., Williams-Pierce et al., 2017), and
illustrates the importance of attending to gesture (not just spoken or
written language) when evaluating mathematical reasoning.

Example 3: Jacob uses his both hands alternatively for pointing
to talk about left and right side of the equation. Also, use of
non- standard representations for representing mathematical
ideas.
Jacob: I definitely thought that it can be helpful. Like I don’t see
that one side to the other, like forcing through that. Like ME it
might help some people in math because I remember in high
school, I used to add one thing to one side and then forget
about the other side. And I am like where I am wrong? And I
find that this game actually forced the people to think about it.
Fleur: I liked it when you left the independent variable

independent. So, you remember how you have all the stuff

going on in each side and if divide it doesn't like smash into one

thing, you have to divide each one individually, like you know

what I mean.

Chorus: yeah! (Nodding)

Fleur: It was like different thing. So, that was cool. Should we

draw that.

James: How do we represent that?

Fleur: We can try. There is this side going on and then this side

going on, then third side going on. As a whole like. This looks

like see. Yeah. Okay.

Example 1: Bellatrix is describing her observation that in game that 
flipping the colors was signifying the positive and negative. 
Bellatrix: So, the part where you have like "flip it" at the bottom, 
and like the dragon on the top that's kind of like along the way of 
"cancellation". Like to cancel one-point division you have opposite 
symbol in order for it to cancel out. 
Fleur: So, it is like flipping the color with the negative and positives. 
So, I just like color flip.

Fig. 1.1 Bellatrix 
raises her stand 
makes kind of 
circle.

Fig 1.2
Bellatrix 
turned her 
wrist to show 
“flipping”.

Fig. 1.3

Bellatrix moves 

her hand with 

figure pointing 

down to denote 

bottom of the 

screen.

Fig. 1.4 Bellatrix 

raised her hand 

with figure 

pointing upwards 

to represent 

Dragon on the 

top of the screen.

Fig. 1.5 & Fig. 1.6

Bellatrix raises 

moves her two 

fingers up and down 

to represent the 

cancellation. 

Example 2: Newt uses her left and right hand in order to represent the left side and the right side of the equation.

Newt: In the game when they made you like taking one thing on the other and other thing on the opposite side, keeping the both sides 
equal. 
Fleur: (Draws on the board). There is one "X" and some boxes going like this, I guess. If you are adding like a circle. There was no circle in 
the game but there was box, so it has to be a box.

Fig. 2.1 Newt is pointing 

the index finger of her 

both hands.

Fig. 2. 2 She increased the 

gap between her hands to 

show the movement. 

Fig. 2. 4 Newt spreads her figures of 

her both hands, keeping both hands 

opposite to each other to show the 

balancing of an equation.
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Fig. 2.3 Then she moves the left 

hand to show to the change on the 

left side keeping the right hand fixed.
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Example 2

Example 3

Corresponding screenshots from DragonBox12+
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