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As society-hecomes more:technology driven, computational
thinking skills :are-essential in preparing students:torbeicreatiye,
innovative and ol develop novelsolutiomis project is:aimed
to answerthecesearchguestion: \Whatmight,computational
thinking integrated.withrmathematics thinking look:likde
researcherworked with eight&class teachers in fivelschools
implementing CT.and Math activities in:the classroom: The
researcher collected surveys;laudio recordings; interviews, fig
notes:and photo-data. Firstyear findings.showshatents are
enthusiastic.andrengaged in the icoding and math activities.
Students:enjoy programmingrebots; making the characters | ove
in apps-as\well as.changing movementpatternsoUse of CT tpols
In teachingermathematics appears to:create: more .conducive |
learningenvironments where students, forinstance; are willi
explore,itinker,ymake . mistakes;and troubleshoot.

INTRODUCTION
3C U Instructions/steps/code/algorithm

A Computational Thinking (CT)tools:.can be:-used-to t L
J1 h . 3 ke ab ; ] | U Motion Commands
and learnimathematics @ndito lmake abstract-concepts mpre Aurns, angle measures; direction, maghitude

tangible((Wing,’2008;Xu;, 2005) Mistance, time; speed measurements

ACoordinate planes; grid; orientation; mapping; geometr
tlo @ | s Aranglatiossidilations s et s can deej|p:t
b N d Aleck diseplien@ng megsures
U lterations,| loops
Debugging/checking forerrors
Problemssolving
| ogic, Flow ¢harts
U Functions:and Variables
AExpressions and algebra

ld

g to |Math Concepts Embedded in(CTitools ThroughCT.and
mathematics activities studentshad theopportunity tode creative,
iInnovative andldevelop novelsolutions toimathematics| problems.

Student Participants:

AEager to touchithe materialslalthoughireluctant tg
wait for or read instructions\Were \willing toilistenjto
video basedmanuals.

AEagerito-remotely drive robots, tocode; tocenact
code,-andtoset.challengeswith CTltool.

CT and Mathematics Complementary(Concepts:

problem:solve/ frustrated/when technology did not

A1 Tohoo tlgeh & € Tudols auds el <co: fan (G-T work.

lecenan s onrhameghati @ find smad:"h\Veemteopet at. s

. o ]
2016, p.1128) Alinkered whens playing with rebots;created mat

games/apps,andimagined otherpossibilities.
AEngagedinmmultiple ways with the CT todlsome
comfortable.with-enacting.code developed by:othdrs.
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A CT tools:are ohjectio-think with (Papert 1980)

CT/Math activities.can beconsidered AVultiple sessions; morertime to explare/discover

Atn V(illta r rlno mfatt ; Tq eyg tﬁ k.tf] b'glc a3 € LE Cﬁﬁ't?g:;tgtgfeﬂae‘ﬁg? ﬁb iﬁgrr]o(feggecaumns reinforcedithe CT/Mathcancepts taught, and mad
racitionH Wa}DOGBEINT IGATIAWATY Vavey1abIars e o | them fluentby thelthird.center rotationtas:they:too
and nonrstandard richdearning tasks:that'go beyond less time-and -asked fewer.questions
mecrecticp dhcaod:dire’ eNanad, Gplmoicledur eo ( Namukasa, Gadani di sj, |
& Cordy, 2008 ppi49) Aade connectionsdbetween:the programming

~ . . . . . anguage used innonetool inrScratchito that used |n a

Aildwolwr, fide 020 and hioweiilthe apwad Anld high ceilingo approach to Judd

physical programming kitisuch &80 block

learninghecause it-provides multiple entrypoints sq programmed:Robets, a-sign :of-abstracting-concets.

that students of all.agescan participate(Gadanidis
2012,10.21

Figure 1.A chart with \vocabulary for a,Grade 2, and,3 math lesson fcenters also provided more for-the students to

RESULTS DISCUSSION

lieach MathematiGs

Attitudes toward CT and mathematics activity:

Students were enthusiastic and engaged in the coding/math acti\itie
They really seemed to enjoy the first day of centers because theyf gc
experience a variety of ways to learn coding and mathematics.
Students familiar with the technology such asNfaKey MaKey and
Spheraended to skip the exploratory and discovery stage, reducipng
the level of problem solving or critical thinking skills used. Older

AOkay with imaking mistakes)pable to troubleshoot fand|students also tended to jump right into the activity and skip the

discovery/ investigation stage. \When students deviated from the
handout they tended to miss the rich math learning or CT skills
embedded in the lesson.

It was also noted that some students were more creative when they
deviated from the instructions provided. To encourage students t@ be
more creative and innovative the tasks became more open ended al
less defined as the lesson progressed (especially during multi pefioc
multi day sessions). A specifically selected grade 7/8 class creatqd &
math game or math app in Scratch.

Most of the students were engaged, but there were some students (
/ out of a class of 30) that did not seem to enjoy working for a
orolonged period of time on the same CT tool or task. This appearec
De a studenbased factor, but at times some messaging from adulis
oresent in the class led students to state preferences, or opt out | he
faced with a challenge.

Teachers and students alike are able to understand a mathematig¢al

exploreaswell asccommunicate (save; writé @and falk)jconcept in greater depth if they are given a physical manipulative lik

TeacherCollaborators/Participants:

METHODS & DESIGN

Resources:
AGrade7/8 studentsvorked oniimprovised activities

Ased own teachingrpractices
AEngagedwithithe:students,.challenged students to: try:newitaskslin
small groups

AObserved ithe activities and gave feedback on futurelessons thaf
be taught (e.g.using tleubettoworld mapito-not,onlyteach
programming hout getting studentsitorthink about coordinate plangs a
connect thattoistorytelling,.andsocial studies).

Study design:

The researcher:

A Worked with eight K8 classroom teachers in five schools ar{d

directly collaborated with the teachers to create activities that

met the curriculum standards.

A Collected field notes, teacher surveys, audio recordings of
Interviews with teachers as well as photos of students' work
teachersodo presentations.

Research questions:

1. What might computational thinking integrated with

mathematics thinking look like in48 classrooms?

Scratch, pplayed.own wdbased games witlaKey

two Spherarobotsitornavigate.

ano

ACertaincenters such as: tmdot center provided
uniqueways for students tocprogram other attributes
such:as-SensorsandisSound.

2. What are its affordances, enablers, and constraints?
3. What are the students' attitudes towards it?

CT Tool categories explored in the context of Mathematics:
Block-based/visual programming languages, digital making,
programmable materials and tangibles; programming blocks; ¢
programming learning apps, games and simulations.

Students were provided with brief introductory shspstep
Instructions on how to engage with the CT tool. Thegd

different skill sets to plan, code, simulate, manipulate, and the
challenge themselves or each other at distinct exploration centers
each based on a tool.

Figure 3.A grade 8 student writes code for calculating surface
area in Scratch

Figure 2.Navigating a maze with hybrid user interfaces of physica
programming OSMO blocks, accessories and apps

For exampleywhenthey designed apps orimachines |

: CONCLUSION

“?|MaKey; designed a.complicated course or-race/fof the[There is potential for CT tools to support the learning of mathem

robot or a CT tool (Vinson, 200These tools allowed students to use
different skill sets to problem solve and manipulate the materials,
making abstract concepts more tang(a, 2005).

tic
curriculum among other subject areas as well as to excite studen|s

about learning concepts.

It helps when sufficient time to explore is given to students. This |
turn reinforces the teaching of mathematical and CT concepts.
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