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KELLY DVORAK 
SET-BC SYNERGY PROJECT - THINKING 
“MAKEY-ING SCIENCE FUN” 
September 2018 – May 2019 

OVERVIEW 

1. Project Background and Description 

 May of 2018: 

During the late spring, my team looked to the Synergy projects to see if there were 
any good matches for my class’ interests, and my own developing interest in 
bringing coding into core subject areas for grade 6 & 7.  When we looked up the 
various possible projects, there was the “Thinking Project” for the 2018-2019 school 
year. On board was our Assistive Tech SPED-LA teacher, me, and a Vice Principal.  
We applied and heard back that our team’s proposal had been selected.  I was both 
excited and a little nervous embarking on this project with very little background in 
coding.  Over the summer I had refreshed myself a little with SCRATCH, block 
coding and its applications and platform  

September of 2018: 

Our first big challenge presented itself: staffing changes.  The Assistive Tech SPED-
LA teacher had accepted another position, and the position of Assistive Technology 
SPED-LA had been rolled into a general SPED-LA position.  I was glad I had 
worked to get a head start on understanding SCRATCH for myself our SPED-LA 
team worked with me in a general way about differentiating to accommodate all my 
learners’ needs. 

I was thrilled to be starting the project, and I knew from experience that technology 
was a way of hooking disengaged students into lessons.  I also knew that there 
were simple ways to differentiate to include and support a varying array of skills, 
exposure to tech, and abilities.  

 

2. Project Vision 

 The Vision of the project was to use coding and Makey Makey to increase 
experiential understanding in topics from the grade 6 & 7 Science curriculum.  The 
Laptops, camera, and Makey Makeys would be used by students to present 
simulations of different topics in grade 6 & 7 Science. 
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3. Project Goals 

 By the end of the project students would be able to: 

• Demonstrate a growing proficiency in Block Coding (SCRATCH and 
SCRATCH type environments including BBC Micro:bits, EdSCRATCH, 
CODESTERS) 

• Incorporate a growing proficiency in incorporating Makey Makey with block 
coding programs 

• To expand the students’ growing critical and creative thinking to show their 
understanding of Scienc concepts (And then to other core curriculum 

4. Project Resources 

 To embark and complete this project the following material resources, online programs, 
book resources, and University of Victoria workshops. (Those with an asterisk * denote 
resources supplied by SET-BC for the duration of the project) 

Material Resources: 

• 10 Makey Makey circuit and invention kit * + 2 kits of my own 

• 10 Laptops* 

• 12 Chromebooks 

• MIT Scratch program downloadable version * (this resource is free) 

• Digital Camera * 

• Maker supplies – plasticine, cardboard, aluminum foil 

 

Previously Acquired Classroom Material Resources 

• 22 Micro:bit controllers 

• Edison Robots 

• Challenge Mats (Mars Colony & Astrobot) 

Online Programs 

• MIT SCRATCH V.2 and V.3 – Online version of the coding platform 

• EdSCRATCH 

• CSFirst 
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• Hour of Code 

• Weebly.com 

http://makeyingsciencefun.weebly.com 

 

Book Resources 

University of Victoria Workshops 

• Codemakers 

https://static1.squarespace.com/static/54777fa6e4b0f8c456faf5b9/t/5aac37e7882
51b563023abe4/1521235944404/SV+Codemakers+Workshosp+2018.pdf 

  

 
 

5. Project Procedure 

 Steps undertaken: 

1. Research and Exploration 

This step was two-fold – I needed to research and explore the resources and 
approaches as this was out of my skill set. And secondly, the students 
needed to research and explore.   

During the summer, I read up and explored how to teach SCRATCH 
programming.  I sought out the possible resources that we could use, and I 
experimented with some simple scratch programming. 

During the fall, students logged onto chromebooks and laptops, exploring 
scratch for themselves and I encouraged them to explore and experiment.  
They used the tutorials, and tried some of the “remix” activities  

2. Mentorship and Modelling 

In November the UVic sponsored Codemakers team came and led a 2.5 
hour workshop on using SCRATCH to create unique racing game.  During 
the workshop,  working in pairs students used scratch to create a “sprite” 
and a background that would serve as the theme of their game.  They had 
their sprite interact with the background (ie, the sprite was put back at the 
beginning of the maze, or track if it touched the outside of the maze.)  These 
activities were highly scaffolded, the students didn’t have a lot of room for 
creativity, but they all had a good amount of success. 
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When they completed the game, they then took time to link up the Makey 
Makey to create a ‘controller” that controlled their sprite. 

At the end of the workshop all the pairs of students had a game and about ¾ 
of them had a working controller using the makey makey. 

3. Application to Science: Insight Martian Lander Game 

During Grade 6 & 7 science class students studied outer space, as part of 
the focus on the planets, we discussed, learned about and the Insight Mars 
Lander.  The students were given the directions: 

“Given what you already know about designing and programming a chase 
game with SCRATCH, design and program a Mars Lander Game.” 

In their same partners, the students remixed their own games into a Mars 
Landing game. 

Students created a mini arcade and invited their neighbouring grade 6 class 
over to try out their games.  Visiting students left two stars and a wish to help 
our game designer improve their games.  Students were able to program 
their games to include suggestions from the visiting students, if they so 
chose. 

4. Application to Coding: Micro:bit 

During our STEAM class students applied what they knew about coding from 
the UVic Codemakers Workshop and made small handheld games with the 
BBC Micro:bit.  Similar to the Makey Makey, but with an LED output, the 
students worked through three separate tutorials: Hello World, Rocks, Paper, 
Scissors and random number generator (Dice).  Students who were able to 
work through those tutorials also completed the Radio project.  This served 
to familiarize students with basic coding concepts, code switch between 
different visual coding platforms and experiment with different output 
devices.   

5. Application to Science: EDISON robots and Mars Colony Challenges 

Using the Gearbot Challenge mats “Astrobot challenge” and the “Mars 
Colony challenge”, students programmed Edison Robots using a platform 
engineered by MIT SCRATCH called EdScratch.  Using what they knew 
about SCRATCH programming and solving “real world” based problems in a 
high intensity and challenge based environment, students were able to use 
their newly acquired coding knowledge in a cross applied manner.  Students 
who had previously not understood a concept, had a chance to practice grow 
more proficient in basic coding logic, including loops, conditionals and using 
variables.  By moving from SCRATCH to real world applications (coding 
effects a real world object) the students were increasing their understanding 
of the possible applications of the visual coding platforms.  It also put coding 
into real world context, causing discussions about how robotics and coding 
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might solve problems the Insight Mars Lander might have on Mars (what 
would happen if one wheel became damaged, how might coding 
compensate for that? Etc.) 

Our class shared the Astrobot Challenges with other classes, taking the 
robots and challenge mats into other classes to show off what work they had 
been doing and allow those classes to explore and enjoy the Edison’s and 
participate in challenges.  This also allowed our student mentors to shine in 
other classes as well. 

6. Sharing with the School Community (Open House 2019) 

Throughout the year, students developed several projects that united both 
coding and Science outcomes.  During our April 11th Open House, Division 
11 students showed off their games for visiting parents and future grade 6 
students (local grade 5s who will be in our school next year). 7 students from 
grade 6&7 volunteered to “host” visiting school community members, 
showing them examples of Edison Challenges, Micro:bit programming and 
their Scratch Arcade.  We had over 75 people try out our games, and the 
students reported having a fantastic time. 

  

  

 

6. Project Achievements 

 The basic achievements of this project: 

• Students were explicitly taught how critically examine and design a game 
including characters, goals, rewards, and motivation 

• Students were able to program a game in SCRATCH including a chase 
game, a balloon popper game, and a catching game 

• Students gained more proficiency with coding as the year moved on 

• Students practiced coding in a variety of formats, which allowed them to 
practice algorithmic thinking, loops, conditionals (if, then) and variables 
(score keeping) through a variety of languages and platforms. 

• Students were able to apply coding and game theory to Science curriculum 
and other core subject areas with support and direction.  Some students 
applied it to Science and other core subject areas independently. 

• Students learned and practiced using output devices in conjunction with their 
coding (Makey Makey, and BBC Micro:bit) 
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7. Challenges 

 Challenges during the project: 

• Staffing changes at the beginning of the year impacted the size of the 
Journey Team 

• SCRATCH online version upgraded from V.2 to V.3, which presented some 
problems with the students’ ability to store, save and share SCRATCH 
projects. 

• Students required a SCRATCH account to save projects which they needed 
parental permission for (I discovered that CS FIRST allowed us to go around 
that, however it was discovered too late for the students to do the tutorials 
because they were too basic) 

• For my students, the visual cues the MAKEY MAKEY presented made them 
think that the Makey Makeys could only be used as a controller, (they look 
like an old school video game controller) they were not very imaginative with 
them. 

• My students plowed through the challenges because they were very 
engaged (good problem) my yearlong project took a lot less time to complete 
and by the time the Open House occurred the students had moved onto 
other STEAM activities.  The display took some coaxing for some of them to 
revisit.  Some of them were very excited to coding again, and were happy to 
improve their games.  Next year I would time this differently. 

 

8. Recommendations 

 Recommendations for this project 

1. Timing:  As mentioned in the challenges section, the timing of this project 
depends on the engagement of the students.  I would schedule a student 
display independent of our yearly Open House because then I could adjust it 
according to the students schedule.  Being tied to a specific end event made 
a more organic process difficult 

2. Tutorials, workshops and mentors:  I recommend that anyone attempting this 
project should capitalize on any tutorials available by letting students have 
access to any and all platform tutorials.  I would also continue to use student 
mentors, encouraging leadership from within the class.  Lastly, I would 
continue to use in person workshops to introduce students to working 
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professionals like the UVic team who mentored them in creating a working 
game. 

3. Cross platform, cross – curricular applications:  While the Synergy grant 
focused on very specific equipment, where other teams created excellent 
projects, I feel that one of our projects strengths was in the use of cross 
platform as well as cross curricular applications.  By reinforcing the same 
basic skills through various activities, applications and on different platforms, 
students were able to have a variety of “A-Hah” moments and were able to 
learn at their own pace and practice skills without them feeling tedious. 

4. Equipment – My overall recommendation is that the laptops were perfect for 
what we were trying to do, the downloadable version of SCRATCH was not 
necessary.  The online version was actually more useful.  The Makey 
Makeys were fun and the company gives out free lesson plans and support 
for activities.  However, for coding I think a hardware device that has a built 
in output like the BBC Micro:bit has versatility that the Makey Makey does 
not.  Lastly the robot challenge mats and robots were a huge hit for my 
class.  I would recommend that if there was opportunity to do the Coding 
Thinking project, that there also be a robot project package in addition. 

Overall I wanted to thank SET-BC and the Synergy Project program for an excellent 
opportunity to expand my teaching of coding into core subject areas, for helping my 
students explore and discover a whole new area of learning, and support me 
creating and supporting new curricula around coding in the middle years classroom.  
Thank you! 

 

 

 

 

 

 


