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About Suksapattana Foundation

With a start-up grant of Baht 5. 3 million in 1996, F.R.E.E. (Foundation for Research Education
and Enterprise), to which His Majesty the King later graciously bestowed the name Suksapattana
Foundation, started its work to improve education in Thailand.

Suksapattana entered a collaboration agreement with MIT under which Professor Seymour Papert
and his team from the MIT Media Lab introduced constructionism to education to Thailand.

The effects of the ensuing and path breaking ‘Lighthouse Project’ are still felt today. The foundation
has worked with three main sectors: Schools, Villages, and Industries.

(Text modified from The Education & Public Welfare Foundation website http./Avww.epwfoundation.com)

About “Constructionism”

Constructionism is a learning philosophy created by Seymour Papert at MIT. The idea was built
upon Jean Piaget’s Constructivism, where learning was seen not as a transmission of knowledge
from an expert to the learner. Instead, learning is a process where a learner goes through a
continuous process of making his or her own meaning about the world. At MIT, Papert has shown
how constructing personally meaningful artifacts using a computer can allow Piaget learning
process to take place “especially felicitously”. Papert and his learning ideas became widely known
in the eighties especially when “Logo”, a computer programming language designed for children,
became a popular learning tool on computers in that era.

Constructionism in Action

This year’'s theme reflects on how ideas created by the Constructionist community has been put
into action. It is broad enough to cover a wide variety of initiatives. This theme relates particularly
well with the Thailand host. Putting Papert’s learning ideas into practice has been the nature of
the work in Thailand since its beginning in the late 90s. Since the conference itself is held at a
constructionist school, participants are literally immersed in “ideas in action”.

Asia Conference

This is the first time that Constructionism is held in Asia. The conference is held at Darunsikkhalai
School for Innovative Learning ( DSIL) which is located inside King Mongkut’s University of
Technology Thonburi (KMUTT). DSIL was created as a constructionist school from day one. It was

established in the late nineties not long after Papert and his team came to Thailand. Participants
are able to observe what is going on in the school during the conference and learn about its ups
and downs throughout the past decade. This has given the conference a special vibe!
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Tuesday Wednesday Thursday Friday
9:00 Opening Ceremony
Special keynotes (6) Plenary 2 (10) Plenary 3 (16) Plenary 4
9:30 Welcome address Main Auditorium (2fl) | Main Auditorium (2fl) | Main Auditorium (2fl)
10:00 Main Auditorium (2fl)
Break (11) Conference-wide Break
10°30 Brainstorm
' Break
Break
(7A, 7B, 7C) (17A, 178, 17C)
11:00 . .
Paper presentations Paper presentations
: (3) Plenary 1 i .
11:30 Auditorium (2fl), (12) Group discussions Auditorium (2fl),
Main Auditorium (2fl) Lib (9fl), CLab(10fl) Lib (9f1), CLab(10f1)
12:00
12:30 Lunch
Lunch Lunch Lunch
13:00
(13) Group
Presentations
13:30
(8A, 8B, 8C) (14A, 14B, 14C)
14:00 Paper presentations Paper presentations
(4) Open house perp p. p' . (18A, 18B, 18C)
Auditorium (2fl), Lib
L Workshops
14:30 Auditorium (2fl), (9f1), cLab(10f1)
School Lobby (11 Lib (9fl), CLab(10f) k
o (9), Cla Elics CLab(10fl), Auditorium
15:00 (2fl), Fablab (10f1)
Break
15:30 Break red
(15A, 158, 15C)
- Workshops
16:00 (9A, 98, 9C, 9D) Break
(5A, 5B) Workshops Lib (9fl), CLab(10f1),
16:30 Poster & Demos Fablab (10fl)
CLab(10f1), (19) Plenary 5
17:00 Gymnasium (2 fl) Auditorium (2f1), Main Auditorium (2fl)
Lib (9fl),
17:30 Fablab (10fl) Closing
18:00
Evening Dinner at

Mr. Paron’s House

Conference Dinner
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The conference will be held at DSIL building. (DSIL stands for Darunsikkhalai School for Innovative
Learning.) It is the 14 floors building with all facilities located inside the building. All the program
will be conduct at different floors. Here is some directory for presentation location as well as some
interesting activities arranged by DSIL students, teachers and parents throughout the conference
week. Please enjoy your time and make yourself comfortable. If you need help, have any questions
or need translation for your interesting conversation, please don’t hesitate to ask our staffs or
rescuers team. © Welcome to Bangkok, Thailand:

Floor Room Number Activities

10t Constructionism Lab 1 and 2 Paper presentation Room 3
Demos and workshops

10 DSIL FabLab@School Workshop Room 4
Feel free to check out our FabLab.

gt Library Paper presentation Room 2
Demos and workshops

g Classrooms

7t Classrooms Workshops and Open house

6™ Classrooms

5 Cafeteria and Food lab Lunch and Thai arts and crafts activities
Small futsal field with panoramic view of
Bangmod area.

4t Fitness and Performing art | Not opened during conference week.

classroom

2nd Main Auditorium Plenary session
Opening and closing

2nd Gymnasium and Open Space Tea and coffee break and Poster session
*CCTV for plenary session

1t DSIL Hall Registration
Thailand Constructionism Expo

VI
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Schedule
13:30-13:50

Feb 1.5, Bangkok, Thailand

Introduction to Lighthouse Project and Candle Light Project (Nalin)

13:50-14:05 There will be just one round of approximately an hour presentation in each area.
You may choose to stay in one area or move around. There are 3 different groups of

presentations.
14.05 - 15:00

Demo / Presentation

15:00- 15:30 Q&A and Discussion

Different application of
Constructionism in
different school contexts

throughout Thailand.

14:05 -15:00 Demo /
Presentation in
classrooms

15:00-15:30 Q&A
Discussion

Groups Moderator Presentation / Demo and Location
Group A : Schools that | Nalin 6" — 8" floor
learn Tutiyaphuengprasert

-DSIL Science classroom, Biology Lab (6™ fl.)
- Engineering Project (7"-8" grade)
Room805-806

- Young Constructionist (15t and 2" grades)
Room706

- Ban Sankampang School in Chiang Mai
Room 707

- Ban Kha Yang School (Hill tribe school)
Room 707
- Wat Kien Kate Room 707

- Koh Yao School District Room 707

Group B: Villages that
learn

Constructionism applied
in informal learning to
improve quality of life and
sustainable development.

Arnan Sipitakiat

14:05 -15:00 Booth
presentation

15:00-15:30 Q&A
Discussion at the main
stage

Booth on 15t floor

¢ Ban Lim Thong Constructionist Village
from Buriram Province

¢ Ban Samkha Constructionist Village
from Lampang Province

Group C: Business and
Industries that learn

Constructionism applied
in professional
development programs in
different business units
which reduce cost and
increase revenue. Quality
improvement by
empowering innovative
culture in organization.

Tawan Tantikul

14:05 -15:00 Booth
presentation

15:00-15:30 Q&A
Discussion at the
committee’s meeting
room

Booth on 1% floor

e Siam Cement Groups Constructionist
Practice Schools (All business units)

e Petrochemical Industry
Constructionist Practice School

¢ Mabtaput vocational school

Vi
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Conference Program

Tuesday, February 2nd

09:00 -09:15 Opening Ceremony
LOCATION. Main Auditorium (2 fl)
09:15-09:45 Session 1: Special Keynote
Yongyuth Yuthavong
Sparks from the Spirit: Role of Learning in Constructing and Using Knowledge
09:45-10:00 Welcome Address & Conference Introduction
10:00-10:30 Session 2: Opening Keynote
Location:Main Auditorium (2 fl)
Paron Israsena
Constructionism the Thailand Way

10:30-11:00 Break Location: 2nd fl open space

11:00-12:30 Session 3: Plenary 1
Chair: Arnan Sipitakiat
Location:Main Auditorium (2 fl)
11:00 Nalin Tutiyaphuengprasert and Yuphin Trangkatarn
Darunsikkhailai and its 15 years improvisation on Samba School
11:45 Leda Munoz and Maria Eugenia Bujanda
Costa Rica's Omar Dengo Foundation Program: 29 years later

12:30-13:30 Lunch
Location: Cafeteria (5 fl)
13:30-15:30 Session 4: Open house: Constructionism in Thailand
Chair: Nalin Tutiyaphuengprasert
Location:School Lobby (1 fl)
15:30-15:45 Break Location: 2nd fl open space

15:45-17:45 Session 5A: Poster Session
Chairs: Arnan Sipitakiat and Nalin Tutiyaphuengprasert
Location:Gymnasium (2 fl)
Sawaros Thanapornsangsuth
Compassion and Empathy through Inventions: GoGo Board Toolkit for 7 - 10
years old

Brian Harvey
What's New in Snap: and BJC

Pavel Petrovic
A new robot in a classroom

VI



Constructionism 2016 Feb 1.5, Bangkok, Thailand

Nathan Holbert
Bots for Tots: Leveraging ‘Ways of Knowing’ to Increase Diversity in Makerspaces
Tomohito Yashiro, Kazushi Mukaiyama and Yasushi Harada
Workshop of Game Programming in Scratch
Sawaros Thanapornsangsuth, Yongyuth Laitavorn, Kasidej Phulsuksombati, U-Lacha Laochai,
Rachaneeporn Assavanop, Surapat Somsri and Quankamon Dejatiwongse Na
Ayudhya
Little Builders: Empowering At-risk Children by Building and Design
Miki Matsumasa, Chieko Harayama, Kazuhiro Abe, Nobuko Kishi and Manabu Sugiura
Robot Programming Workshop for Middle and High School Girls
Alejandro Rosas Mendoza, Esteban Pablo Diaz and Avenilde Romo Vazquez
Bridge of popsicle sticks: A project and a contest
Aoi Yoshida, Kazunari Ito and Kazuhiro Abe
A practical report on a course of learning by making at the university in Japan
Micheal O Duill
Philological philosophy, simplistic science, misleading mathematics, perfidious
perception, trusty technology
Micheal O Duill
After Scratch: Logo(Writer)?
Pavel Petrovi¢
On controlling LEGO Education platforms from Imagine Logo
Ildikd Tasnadi, Laszlé Csink and Karoly Farkas
Teaching programming constructively and playfully
Suttipong Thajchayapong, Tanut Choksatchawathi, Paron Israsena and Chanikarn
Wongviriyawong
Increasing Learning Gain in Linear Algebra through Play

15:45-17:45 Session 5B: Demos
Location:Gymnasium (2 fl)

Pavel Petrovic

Tatrabot - a mobile robotic platform for teaching programming
Yu Guo and Uri Wilensky

Learning About Complex Systems with the BeeSmart Participatory Simulation
Mikhaela Dietch, Bryanne Leeming and Amon Millner

JumpSmart: A Platform for Communal Making and Physical Engagement in

Programming
Kazuhiro Abe and Masashi Umezawa

Pyonkee: A Scratch compatible visual-programming environment running on iPad
Andreas Grillenberger and Ralf Romeike

Analyzing Twitter Data using Snap:

19:00-21:30 Dinner at Mr. Paron's house
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Wednesday, February 3rd

09:00-10:00 Session 6: Plenary 2

Chair: Arnan Sipitakiat

Location.:Main Auditorium (2 fl)
Ivan Kalas

On the Road to Sustainable Primary Programming

10:00-10:30 Break Location: 2nd fl open space

10:30-12:30 Session 7A: Papers: Programming in the 21st Century

Chair: Brian Harvey

Location.:Main Auditorium (2 fl)
10:30  Chris Proctor and Paulo Blikstein

Grounding How We Teach Programming in Why We Teach Programming

11:00 Ken Kahn
What would the ideal constructionist programming language (or languages) be
like?

11:45 Marcelo Worsley, Kipp Bradford, Taylor Martin, Paulo Blikstein, Arnan Sipitakiat and
Nalin Tutiyaphuengprasert
Constructionism and the Internet of Things

10:30-12:30 Session 7B: Papers: Programming in Context

Chair: Ana Isabel Sacristan
Location:Library (9 fl)
10:30  Anja Petri, Christian Schindler, Wolfgang Slany and Bernadette Spieler
Game Design with Pocket Code: Providing a Constructionist Environment for Girls
in the School Context
11:00 Walter Bender, Devin Ulibarri and Yash Khandelwal
Music Blocks: A Musical Microworld
11:30 Deborah Fields, Lisa Quirke, Tori Horton, Jason Maughan, Xavier Velasquez, Janell
Amely and Katarina Pantic
Working Toward Equity in a Constructionist Scratch Camp: Lessons Learned in
Applying a Studio Design Model
12:00 Michael Weigend
Designing Interfaces for Special Needs

10:30-12:30 Session 7C: Papers: Constructionism & New ldeas

Chair: Gerald Futschek
Location: Constructionism Lab (10 fI)
10:30 Jean-Francois Maheux
Papert's sort-of-right mathematics
11:00 Kate Mackrell and Dave Pratt
Resituating Constructionism in the Space of Reasons
11:30 Valentina Dagiené, Gerald Futschek and Gabrielé Stupuriené
Teachers’ Constructionist and Deconstructionist Learning by Creating Bebras Tasks
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12:00 Meurig Beynon, Jonathon Foss, Antony Harfield, Elizabeth Hudnott and Nicolas Pope
Construing and Computing: Learning through Exploring and Exploiting Agency

12:30-13:30 Lunch & Scientific Committee Meeting #1
Location: Cafeteria (5 fl)
13:30-15:15 Session 8A: Papers: Case Studies & New Approaches
Chair: James Clayson
Location.:Main Auditorium (2 fl)
13:30 Tamar Fuhrmann, Marcelo Worsley and Paulo Blikstein
A new Model for Eliciting Engineering Expertise from Novices: Expect non-Experts
to Behave Like Experts
14:00 Yoshiro Yoshiro, Nanako Ishido, Kazuhiro Abe and Mihoko Kamei
Communities of Learning Designers in Japan - From constructing products to
constructing communities -
14:45 Umit Aslan and Uri Wilensky
Restructuration in Practice: Challenging a Pop-Culture Evolutionary Theory through
Agent Based Modeling

13:30-15:15 Session 8B: Papers: Reflections & Next Steps for Constructionism

Chair: Ivan Kalas
Location:Library (9 fl)
13:30 Chronis Kynigos

Constructionist activity with institutionalized infrastructures: the case of Dimitris
and his students.

14:00 Laura Benton, Celia Hoyles, lvan Kalas and Richard Noss
Building mathematical knowledge with programming: insights from the
ScratchMaths project

14:30  Gary Stager, Tracy Rudzitis, Brian Smith and Amy Dugré
Making Constructionism Real in Real Schools Every Day

13:30-15:15 Session 8C: Papers: School Experiences

Chair: Gerald Futschek
Location . Constructionism Lab (10 fl)
13:30 Cristianne Butto-Zarzar, Joaquin Delgado and Ana Isabel Sacristan
Generalization processes: an experience using eXpresser with primary-school
children
14:00 Antony Harfield, Rene Alimisi, Peter Tomcsanyi, Nick Pope and Meurig Beynon
Constructionism as making construals: first steps with JS-Eden in the classroom
14:30 Conor Wickham, Carina Girvan and Brendan Tangney
Constructionism and microworlds as part of a 21st century learning activity to
impact student engagement and confidence in physics
15:15-15:45 Break Location: 2nd & 9th fl open space

15:45-18:15 Session 9A: workshop

Location. Constructionism Lab (10 fl)

Xl
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Valentina Dagiene, Gerald Futschek and Gabrielé Stupuriené
Developing Computational Thinking by Using Constructionist and
Deconstructionist Learning

15:45-18:15 Session 9B: workshop

Location:Main Auditorium (2 fl)
Yoshiro Miyata and Mihoko Kamei
World Peace Song Project

15:45-18:15 Session 9C: workshop

Location:Library (9 fl)
Walter Bender, Cynthia Solomon, Devin Ulibarri and Claudia Urrea
Music Blocks Workshop

15:45-18:15 Session 9D: workshop

Location. Fab Lab (10 f1)
Gary Stager
Constructionist Archaeology - Digging into Papert Papers Lost and Found

Thursday, February 4th

09:00-10:00 Session 10: Plenary 3

Location.:Main Auditorium (2 fl)
Brian Harvey
Report from the Future: The Next Generation High School

10:00-10:45 Session 11: Conference-wide brainstorming:
"Where we are? What is next?"
Chair. Paulo Blikstein
Location.:Main Auditorium (2 fl)
10:45-11:00 Break Location: 2nd fl open space

11:00-12:15 Session 12: Group discussion based on themes that emerged
from the brainstorming session.
Chair: Paulo Blikstein
Location:Main Auditorium (2 fl)
12:15-13:00 Lunch LocationCafeteria (5 fl)

Xl
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13:00-13:45 Session 13: Presentation by all three groups.

Chair. Paulo Blikstein
Location:Main Auditorium (2 fl)
13:45-14:45 Session 14A: Papers: Early Childhood
Chair. Richard Noss
Location:Main Auditorium (2 fl)
13:45 Jose A Valente
Inquiry Based Learning Project: a study of doing science with elementary public
school students

13:45 - 14:45 Session 14B: Papers: New Tools & Activities

Chair. Arnan Sipitakiat
Location:Library (9 fl)
13:45 Corey Brady, David Weintrop, Gabriella Anton and Uri Wilensky
Constructionist Learning at the Group Level with Programmable Badges
14:15 Ken Kahn
Integrating programming languages with web browsers

13:45 - 14:45 Session 14C: Papers: Working with Teachers

Chair: Ana Isabel Sacristan
Location: Constructionism Lab (10 fI)
13:45 Mareen Przybylla and Ralf Romeike
Teaching Computer Science Teachers: A Constructionist Approach to Professional
Training on Physical Computing
14:15 Elena Prieto-Rodriguez and Daniel Hickmott

Preparing teachers for the Digital Technologies Curriculum: Preliminary results of a
pilot study

14:45-15:00 Break Location: 2nd & 9th fl open space

15:00-17:30 Session 15A: workshop

Location:Library (9 fl)
Carina Girvan, Nathan Holbert, Chronis Kynigos, Celia Hoyles and Richard Noss
Considering approaches to research through the lens of constructionism

15:00-17:30 Session 15B: workshop

Location: Constructionism Lab (10 fI)
Arthur Hjorth, David Weintrop, Corey Brady and Uri Wilensky
LevelSpace: Constructing Models and Explanations across Levels

15:00-17:30 Session 15C: workshop

Location:Fab Lab (10 fl)
Arnan Sipitakiat and Paulo Blikstein
New Frontiers in Educational Robotics with the Raspberry Pi and the GoGo Board

18:30-20:30 Sunset excursion and conference dinner on a private cruise along the Chao Phraya
river.

Xl
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Friday, February 5th

09:00-10:00 Session 16: Plenary 4
Chair. Richard Noss
Location.:Main Auditorium (2 fl)
Cynthia Solomon
Constructionism Lifetime Achievement Award

10:00-10:30 Break Location: 2nd fl open space

10:30-12:30 Session 17A: Papers: Math, Programming, Robots

Chair: Arnan Sipitakiat
Location.:Main Auditorium (2 fl)
10:30 Pavel Petrovi¢ and Richard Balogh
Summer League: Supporting FLL Competition
11:00 Dave Catlin
Learning Intentions and Educational Robots
11:30 Han Hyuk Cho, Jin Hwan Jeong, Jong Jin Kim, Yong Hyun Seo and Seung Joo Lee
Math-based Coding Education in Korean School
12:00 Han Hyuk Cho, Hanik Jo, Cho Hee Lee, Eun Ji Lee and Hye Rim Jeong
3D turtle coding activities for Korean primary education

10:30-12:30 Session 17B: Papers: Emotion & Engagement
Chair: James Clayson
Location:Library (9 fl)
10:30  Chris Shelton
Beyond lesson recipes: first steps towards a repertoire for teaching primary
computing
11:00 Ploybussara Gomasang, Pintippa Sangwan and Chanikarn Wongviriyawong
Assessing Interpersonal Relationship Among Peers in a Constructionist Classroom:
a Probabilistic Method
11:30 Michael Weigend, Lisa-Marie Jung, Sarah Lenzen, Maike Gebhardt, Caroline FlaBhoff,
Alisha-Sophie Unger, Julian Wagner, Weronika Jarosz, Stella Kramer and Stefanie
Schweitzer
Learning Emotional Aspects of Digital Competence By Creating Artefacts
12:00 Nalin Tutiyaphuengprasert
Samba School of the 21st Century : Learning in the Break Dance Community in
Bangkok

XV
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10:30-12:30 Session 17C: Papers: Tools & Powerful Ideas
Chair.: Ken Kahn
Location:Constructionism Lab (10 fl)
10:30 Maite Mascaro and Ana Isabel Sacristan
Exploring randomness and variability in statistics through R-based programming
tasks
11:00 Angel Pretelin-Ricardez and Ana Isabel Sacristan
Programming videogames with models of physical parameters: some examples
11:30 Eleonora Badilla-Saxe and Florencia Morado
The Imaginatorium

12:00 Arthur Hjorth, Corey Brady, Bryan Head and Uri Wilensky
Turtles All the Way Down: Presenting LevelSpace, a NetLogo Extension for
Reasoning about Complex Connectedness

12:30-13:30 Lunch & Scientific Committee Meeting #2
Location: Cafeteria (5 fl)
13:30-16:00 Session 18A: workshop
Location . Constructionism Lab (10 fl)
David Weintrop, Arthur Hjorth, Corey Brady and Uri Wilensky
NetLogo Web: Bringing Turtles to the Cloud

13:30-16:00 Session 18B: workshop
Location:Main Auditorium (2 fl)
Ken Kahn
And now for something completely different: ToonTalk - a programming language

that is not textual, block-based, or procedural

13:30-16:00 Session 18C: workshop
Location.Fab Lab (10 f1)
Angel Pretelin-Ricardez and Ana Isabel Sacristdn

Videogame construction with models of physical parameters

16:00-16:30 Break Location: 2nd fl open space

XV
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16:30-17:30 Session 19: Plenary 5

Chair.: Jose Valente

Location:Main Auditorium (2 fl)
Jose A Valente

Computational Thinking in School: reviving programming in the context of digital
culture

17:30-17:45 Closing
Location.:Main Auditorium (2 fl)

XVI
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Abstract

The recently revised national curriculum for primary school in Korea inserted constructive activities
with "linking cubes" for 6-th grade math class to improve students’ spatial abilities. In addition, with
the worldwide trend to regard coding education as great important, the Korea Ministry of Education
announced that the class for coding be mandatory at primary schools after 2018. However, due
to the absence of appropriate expressive systems for the shape of 3D cube stacks and the paucity
of coding educational tools for primary school students, the schools will be suffered from a lot of

difficulties to teach it.

Tool for communicationt 3D turtle representation system

. 3D printer
Mathematics problam solggs = Pattern_ . Mathematics
education <€ A generalization education

Coding > 4 . Coding
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Figure 1. 3D turtle coding activity

i

As presented in Figurel, 3D coding activities with the 3D turtle representation system and the 3D
printer were designed to present the solution to overcome the hindrance. Moreover, the 3D turtle
coding activities are expected to play the role as a bridge between primary schools and middle
schools in both mathematics and coding education, which will make the students possible to
enhance spatial abilities in linked curricula.

Keywords

3D turtle representation system, turtle symbol, 3D printer, 3D turtle coding activity, powerful idea,
spatial ability, mathematics education, coding education
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Closing remark

Papert (1980) has stressed the importance of “powerful ideas” that can be used as tools to think
with over a lifetime. Through 3D turtle coding activities based on the powerful idea of 3D turtle
representation system, the present researchers provided not only a solution to difficulty in
mathematics and coding education at primary schools but also ideas with leverage to students.
The present researchers confirmed the possibility of expanding the cognitive skill of spatial ability
by prompting students to take a structural and systematic approach to 3D cube stacks through 3D
turtle coding activities. Furthermore, these design activities experienced at primary schools will
provide a bridge for seeing 3D objects as patterns, as in Figurell, thus leading to the exploration
of pattern generalization including substitution process with variables. Also, 3D turtle coding
activities are expected to play the role as a bridge between primary schools and middle schools
in both mathematics and coding education, which will make the students possible to enhance
spatial abilities in linked curricula.

RE,

Figure 11. Substitution (Cho et al., 2014b)

== B
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Abstract

This paper focuses on learner’s interpersonal relationship with their peers in classrooms, and
proposes one approach to probabilistically assess some aspects of learner's interpersonal
relationship using minimal information, which can complement other approaches. We collected
the data in a constructionist classroom of 8 students in Grade 2 at Darunsikkhalai School for
Innovative Learning in Bangkok, Thailand. Total time spent with peers and the number of peers
surrounding a student whose interpersonal relationship we are interested in studying (student X)
were recorded on a random 17 days in one semester (comprising 60 days). We present a
probabilistic analysis to estimate the expected number of peers surrounding any student who is
not X. In this way, the amount of peers surrounding X to that of a generic student can be compared.
Preliminary results showed that X had varying degree of interpersonal relationship in different
learning environments. This method allows us to maximally explore the potential of extracting
maximum information from minimum data collection, and may help facilitators identify or design
learning environments suitable for certain students.

Keywords
Constructionism; Learning Analytics; Interpersonal Relationship; Probabilistic Approach

Constructionist Classroom

An approach to “learning to learn” as proposed by Seymour Papert called Constructionism is
practiced at Darunsikkhalai School for Innovative Learning in Bangkok, Thailand. This school has
Grade 1 through Grade 12 classes. Our research was conducted in one of the Grade 2
classrooms. A facilitator incorporated constructionism into her classroom through various
activities. For example, during a project class, children would work on a project of their choice,
usually under a common theme. They would conduct experiments, build, and test their artefacts,
and later have conversations through a project show and share session. Some other activities
included learning to use tools in Fabrication lab (Fablab) to finish off their artefacts. Even in
English, Math, and Thai class, learners would, first, learn through constructing an object to think
with. For example, in Thai class, they learned about a festival called Loi Krathong (Festival of light)
by first making Krathong, which is a floating decoration used as an offering to the water spirits,
usually made from banana tree’s trunk, its leaves, and colourful flowers. The class’s facilitator
integrated other skills needed for learners to make such objects or artefacts, such as figuring out
where banana trees grow, and how to get trunks of banana trees, or other substitutes to make
Krathong, etc. Children would then present their work, and the class would converse on facilitated
topics such as, the implication of Krathong, the significance of a festival, etc. This process allows
learners to go back and forth between becoming embedded in their own world (through answering
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Beyond lesson recipes: first steps towards a
repertoire for teaching primary computing
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Abstract

In 2014, the UK government introduced a new National Curriculum for state schools in England
with a greater emphasis on computer science and computational thinking. Teaching this new
curriculum presented challenges to many primary school teachers and led to a demand for
professional development and exemplar teaching resources. This paper argues that many of the
resources created in response to the revised curriculum are ‘recipes’ for lessons that fail to prepare
teachers to teach challenging and purposeful computing lessons. It argues that, instead of
providing recipes, we need to develop teachers’ ‘repertoire’ of strategies for teaching computing
and that our approach to doing this should take account of the context in which primary teachers
now work.

The paper describes professional development practices designed to help less confident teachers
take their first steps away from model lessons and towards computing projects that reflect the
needs and interests of the pupils they teach.

In particular, this paper will focus on two aspects of these practices: a teaching sequence intended
to scaffold teachers in planning and teaching computing, and an approach to meeting the needs
of the range of learners in a primary classroom through self-directed challenges. These were
intended to support primary school teachers in improving their confidence and capability to plan
and teach computer programming.

@EPRIE Create  Explore  Discuss  Help Join Scratch ~ Sign in

Guessing games (0 Followers)

Projects (4) Comments (0) Curators Activity

Updated 12 May 2015
Selection challenges

Figure 1. Scratch studio of learning challenges

Keywords:

professional development, computing, computational thinking, primary schools, elementary
schools, pedagogy
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Abstract

The ScratchMaths (SM) project sets out to exploit the recent commitment to programming in
schools in England for the benefit of mathematics learning and reasoning. This design research
project aims to introduce students (age 9-11 years) to computational thinking as a medium for
exploring mathematics following a constructionist approach. This paper outlines the project and
then focuses on two tensions related to (i) the tool and learning, and (ii) direction and discovery,
which can arise within constructionist learning environments and describes how these tensions
were addressed through the design of the SM curriculum.

Keywords
Programming; mathematics; Scratch; primary education; design research

Introduction

Computer programming is undergoing a renaissance in English schools. Recent policy and
curriculum initiatives have resulted in ICT being replaced by computing across all ages from 6 to
16 years. These changes have been motivated by a concern about students leaving school with
little understanding of computer science or the creative side of computing (Furber 2012). From
September 2014, schools in England® have to teach the new National Computing Curriculum (DfE
2013), which requires students to learn about how computational systems work, to use technology
safely and to design and build their own programs. At least at the policy level, computing is
recognised as not just about programming per se, but programming as a modeling tool: a key
component of thinking that allows ideas to be brought to life and explored in different subject areas
and contexts. How far this will happen in practice is of course a complex matter shaped by schools,
teachers and available resources (material and people) to support this work.

Much of the research in the field of programming within schools was conducted in the latter part
of 20" century before the advent of the many new blocks-based programming environments
developed specifically for young users (Weintrop & Wilensky 2015). One is Scratch, used by a
huge number of young children in and out of school (with over 2 million registered users aged
under 12 years). The popularity of this style of programming for use with novice programmers is
in part due to its ease of readability, composition and browsability alongside its interactivity, and
visual and dynamic outcomes (ibid).

In this paper, we introduce the ScratchMaths (SM) project, which aims to build mathematical
knowledge through programming in Scratch during a 2-year intervention for students aged 9-11
years. We set out to exploit programming to support mathematical reasoning in pre-specified
mathematical content areas and thus will explore among other areas, Papert’s (1972) claim that
learning to program in carefully designed ways should “make it easy to learn algebra and

L within England a growing group of schools known as academies do not have to adhere to the national curriculum so
can opt out of computing - an interesting dilemma

25



Constructionism 2016 PAPERS Feb 1.5, Bangkok, Thailand

Constructionism and microworlds as part of a
215t century learning activity to impact student
engagement and confidence in physics

Conor M Wickham, cwickham@tcd.ie
The Trinity Centre for Research in IT in Education, School of Computer Science & Statistics and
School of Education, Trinity College Dublin, the University of Dublin, Dublin 2, Ireland

Carina Girvan, girvanc@cardiff.ac.uk
School of Social Sciences | Cardiff University
Glamorgan Building | King Edward VII Avenue | Cardiff | CF10 3WT, UK

Brendan Tangney, tangney@tcd.ie
The Trinity Centre for Research in IT in Education, School of Computer Science & Statistics and
School of Education, Trinity College Dublin, the University of Dublin, Dublin 2, Ireland

Abstract

The affordances of microworld simulations to promote student engagement and motivation are
well documented in the literature. These technologies which can be highly have the potential to
enhance a student’s learning experience. Nevertheless their widespread use in mainstream
secondary school classrooms remains limited as these technologies do not sit well in conventional
classroom settings, where short class durations, didactic pedagogy and an emphasis on teaching
to the test prevail.

The problems in secondary school STEM education, such as declining number of students
considering a career in science related disciplines, have often been linked to didactic teaching
styles in classrooms, with an emphasis on transference of knowledge from the teacher to student
and where text books are the main source of curriculum content. In physics, teaching is often
focused on the application of mathematical formulae and lacks context and applicability to real
world problems. As a result many students find physics a ‘difficult and hard subject to study’
leading to poor motivation and low engagement with the subject. This research brings three key
elements together - microworld technology, a constructionist, contextualised pedagogy and a 21st
century learning model — to investigate their combined impact on student engagement and
confidence in physics. Students worked in teams using a constructionist microworld simulation to
build electrical circuits. An exploratory case study was carried out involving 39 secondary school
students (aged ~15/16) participating in 4 separate physics workshops.

An attitudinal questionnaire was used for quantitative data capture, while focus groups and
observation provided rich qualitative data for triangulation. The findings from the study indicate
positive changes in student engagement, confidence in physics and attitude to the use of
technology for learning. The qualitative data provides context for these findings, which while being
based on a modest sample in terms of the number of participants and duration of the learning
experience, nevertheless support the hypothesis that a 215t century pedagogical approach is a
suitable framework for exploiting the potential of microworlds to promote engagement and
confidence in physics.

Keywords

Constructionism, Social Constructivism, Microworlds, 21st Century Learning, Bridge21,
Engagement, STEM, Contextualised Learning.
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Abstract

JS-Eden is an environment for learners to build software artefacts that relies on construction by
‘making construals’ using observables and dependencies. JS-Eden is proposed as an alternative
to procedural or object-oriented constructionist environments. In this paper we present a small
experiment in which JS-Eden is introduced to 25 high school students. The observations and
feedback suggest that although there are improvements to be made to JS-Eden’s user interface
for learners, the principles of constructionism by making construals can be readily applied in a
classroom for domain learning. Comparisons are drawn with existing constructionist
environments, and it is argued that making construals in JS-Eden is a better paradigm for children

engaged in the “instructing”, “animating” and “modulating” activities that are key in working with
digital media.

® < im] jseden.dcs.warwick.ac.uk E 4] al El3
New Window Existing Windows Options
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picture =
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Script Input Window

## Mars

marsX is originX + sin(tick/1.9) * earthDistance * 1
marsY is originY + cos(tick/1.9) * earthDistance *
mars is Circle(marsX, marsY, 14, “grey");

Figure 1. The solar system construal.
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Abstract (style: Abstract title)

The paper discusses the case of Dimitris, a secondary mathematics teacher, who selected three
micro-experiments from an institutionalized portal, re-mixed them and then gave his version to his
students who in turn made their own changes and constructions. The case is discussed in the
frame of the potential for institutionalized portals and digital infrastructures to afford constructionist
activity for educators, designers, teachers and students.
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Abstract

This paper reports on early- stage design research oriented towards engaging groups of learners
in computationally-rich constructionist activities. The work we present here focuses on computer
science (CS) instruction, but the approach is applicable across Science, Technology, Engineering
and Mathematics (STEM) disciplines. To enable constructionist learning at the group level, we
have created a new computational tool: a programmable and open-hardware electronic badge. In
collaboration with Parallax, Inc., a leading educational robotics company, we are developing these
badges as a research platform that foregrounds social and interactive dimensions of learning. In
this paper, we introduce the CCL-Parallax badge, outline our design motivations, situate the
badges within constructionist literature, and describe some of our early activities using them, which
fall into three broad categories: embodied participatory simulations, computational systems
simulations, and social and distributed maker activities.
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Figure 1. The CCL-Parallax Programmable Badge.
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Technology for Constructionist Learning at the Group Level

Can a group of learners engage in collective learning activities that are constructionist in nature?
If so, what does this look like, and what technologies are needed to support this kind of activity?
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Abstract

Constructionism is a practice that has developed alongside computing. In addressing a
conference of educators in the 1980s, Papert himself recognised that “the new technologies are
very, very rich in providing new things for children to do”, that a child who used LOGO to make a
picture would be unlikely to say “I'm programming a computer”, and that “nobody knows how
computers will be used in 10 or 20 or 30 year's time” (Papert, c1980). Thirty years later, despite
many generations of development in LOGO, and the advent of other programming languages such
as Alice and Scratch designed with constructionist aspirations in mind, there is scant conceptual
support for computing that is not in essence based on a paradigm of ‘programming the computer’.
In this paper, we outline an alternative constructionist practice that is based on exploiting
computing technology in a way that cannot be accounted for merely in programming terms. A
crucial ingredient in this new practice (“making construals”) is an epistemological stance that is
constructivist in character and derives from the radical empiricism of William James. Adopting this
stance enables us to regard the contention by Ben-Ari — fundamental to the idea of programming
— that the computer is ‘an accessible ontological reality’, as itself a construction.

We can exercise the construal by clicking on the coins in the purse construal, on the selection panel and on the coin slot of the vending machine.

In this way, we are able to track the course of a single purchase only. For instance, we don't know what coins are returned in the change, so that tracking the cumulative effect of buying

more than one item would require a richer construals of the purse and of ‘change’ -
Canvas Picture - xR

To reset the construal for another purchase, we should return all coins to the purse and reinitialise the vending machine:
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Note that the interaction is somewhat unrealistic in that coins entered can in effect be retrieved until a purchase has been made. In practice this would require an additional button for

returning coins that had been inserted.

Figure 1. Making a construal of a purse and vending machine
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Abstract

Twenty-nine years ago, Costa Rica decided to introduce computers into the educational system.
From the beginning, it was clear that a solid theoretical and pedagogical basis should guide the
design of the project and that it ought to be focused on the use of computers as tools to develop
high level thinking skills and on training the teachers in the methodology to be used rather than on
the computer hardware and software. This understanding was a key factor to select the
pedagogical proposal of Seymour Papert, whose influence in the design and initial implementation
of the project was strategic.

With time, the project became a sustainable, innovative and dynamic National Program,
implemented through a public-private partnership between the Ministry of Public Education and the
Omar Dengo Foundation. This paper reviews the evolution of the Program, the results achieved,
lessons learned, and challenges still ahead. The financial cost of this type of programs is
substantial, particularly to developing countries that still have educational systems demanding
resources to cover even the basic needs of infrastructure, educational materials and of sufficient
and well-trained teachers. The international cooperation and financing agencies are interested in
understanding under what circumstances such investments generate significant results, both
educationally and socially, and allow for a sustainable scheme. As more and more countries
around the world have engaged in the design and implementation of variants of these projects,
it becomes more important to examine the results that have been obtained, and share the
knowledge that accumulates around.

One of the key issues is understanding the role of teachers and of the curricula in this type of
programs. The profound transformations that new technologies are generating in all areas of
society, including the knowledge about our brain and its specific learning processes, call for a
deep revision of our educational systems. The twenty-first century demands creative and
collaborative citizens capable of contributing to solve local and global problems and provide new
and inspiring ideas. How to create the adequate conditions to foster these conditions is a
challenge, and our experience suggests that Constructionism does provide a valuable alternative.

The initiation of an idea

[0 An idea surges: to bring computers to students at public schools
(1 The educational model: PBL and programming using Logo as the core language and

learning tool
[J The organizational model: a Foundation

(1 Project’s launch in 1988: first steps in implementation, 57 elementary schools, two

lessons a weak, a tutor in each computer Lab
[0 The governance model: Board of Directors with the Minister of Public Education as Board's

President

In 1987, a group of academics and entrepreneurs were called by the recently elected President
to shape a project to provide computers to schools in Costa Rica. This was quite a visionary and
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Abstract

This contribution presents a junior high school workshop on designing physical interfaces with
Scratch, the PicoBoard and Sensors. At the beginning the students worked on given starter
projects including a car race simulation and a simple version of the game “Pong” using step-by-
step instructions. These first projects did not involve the PicoBoard. Sprites were controlled with
keys. But it was rather obvious that the keyboard could be replaced by external sensors. In the
next phase the students got a PicoBoard and tried out different types of external sensors, including
force-sensors, flex-sensors and prototype switches made of everyday material like paper, plastic
bottles, wire, sticky tape and aluminium foil. Having gained some experience with this technology,
the students were now supposed to develop their own Scratch project, which could be (but did not
need to be) inspired by one of the five given starter projects. The only condition was that the
PicoBoard had to be involved. Among the student’s projects were a lunar landing simulation with
a self-made tilt sensor (made of a plastic bottle) and a foot switch and several versions of the
classic computer game “Pong” using external switches and audio feedback. Before starting the
development, the students (n = 17) answered a questionnaire on personal motives and general
design decisions. Why did they pick a certain project? Which aspects raised their curiosity?
According to this survey, the most interesting aspect of sensor technology is the possibility to make
a simulation project more realistic. The average rating of this design goal on a scale from 0
(uninteresting) to 3 (very interesting) was 2.12). The design goal “Make a digital application
accessible to handicapped persons” got lower scores (average: 1.76) but was still quite relevant.
In the context of this workshop, sensor technology did not seem to be a primary motive for
programming. Students tended to develop a Scratch project, because they had specific ideas
about desired functionality and not because they wanted to work with certain sensors.

Figure 1: A “Lunar Lander” game with a tilt sensor made of a plastic bottle.

Keywords
Scratch, PicoBoard, physical computing, sensor
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Abstract

Principle- based reasoning refers to a problem solving strategy that is based on principles.
Literature on principle-based reasoning suggests that it is more employed by experts than novices
and that it provides a means for advancing one’s designs. However, effectively leveraging
principle- based reasoning has historically been challenging. Nonetheless, we argue that
constructionist learning, especially in the specific context of engineering design, can be a fertile
space for promoting principle-based reasoning and object closeness, even among novices. In this
paper, we propose a new model to advocate engineering expertise in novice students by
encouraging them to engage principles. Our report includes results from two studies both with
novice students: One study (N=22) was implemented in a classroom with first grade students. The
second study (N=20) was conducted with high school and undergraduate students. Across these
two studies we used a very similar model for engaging students in the opportunity to leverage
engineering principles in approaching open- ended engineering design tasks. Two particular
interests of this study were to: 1. Examine ways to effectively evoke principle-based reasoning
from novices, 2. Examine if the principle- based reasoning strategy has utility among novice
students. Results show that the model employed enabled novice students to demonstrate expert-
like practices; novice engineers, first grade as well as high school students, can effectively make
use of principle-based reasoning.

Figure 1. Designing the foundation of the structure with principle-based-reasoning strategy

Keywords

Principle-based-reasoning; engineering curriculum; expert and novice; engineering design
cognition
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Abstract

In this paper we present a computational programming activity using R code (http://www.r-
project.org/) —see Fig. 1—, for exploring randomness and variability in statistics, as carried out by
two pairs of 2"%-year university environmental sciences students in Mexico. This activity is part of
a larger set of over 30 R-based constructionist and collaborative programming activities,
developed over the last 5 years, for the teaching and learning of experimental analysis and
statistics, which we presented at the 2014 Constructionism conference (see Mascaré, Sacristan
& Rufino, 2014), and that have so far been implemented in 13 university courses in three
institutions in Mexico and Portugal, with successful results.
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Figure 1. Using R to define a data vector ‘chel’ for the lengths of a sample of a hundred seahorses,
representing the data by generating a histogram and locating on the graph the mean, median and mode.

Through these activities, the students carried out explorations in R that helped develop meanings
for the concepts of randomness and variability, as well as introducing them to statistical functions,

tools and representations, in a “functional” way that they can eventually appropriate for their future
research activities.
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case studies

101


http://www.r-project.org/
http://www.r-project.org/

Constructionism 2016 PAPERS Feb 1.5, Bangkok, Thailand

ideas and concepts through the R programming tasks, includes several important elements:
among those, the expressive tasks and generation of multiple representations and application of
statistical concepts through formal descriptions (in the code), is a very important one. As diSessa
(2001) explains, programming can turn analysis into experience and allow “a connection between
analytic forms and their experiential implications that algebra and even calculus can’t touch” (p.
34). Furthermore, programming is engaging, as was the case with these students, helping them
become more familiar with (and overcome some of their fears of) both statistical concepts and the
computer programming. The collaborative work also served as another means of expression and
clarification of the concepts under study. The students may not have fully explored in each task
what we had set to achieve, and may not have yet developed proficiency fully in the construction
of graphs with R (with Isabel and Marcos, in particular, having difficulty in this regard), but they did
seem to learn how much a graph synthesises information, and the enormous importance to be
able to construct graphs quickly for understanding the data. More importantly, they achieved our
purpose of exploring and developing some understanding of the concepts of randomness and
variability, and will continue with a dozen more such activities to develop more meaningful
knowledge of the statistical concepts and also R.
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Abstract

The widespread use of mobile phones is changing how learning takes place in many disciplines
and contexts. As a scenario in a constructionist learning environment, students are given powerful
tools to create games using their own ideas. In the “No One Left Behind” (NOLB) project we will
study through experimental cycles whether the use of mobile game design has an impact on
learning, understanding, and retention of knowledge for students at risk of social exclusion. We
will use the mobile learning app Pocket Code with partner schools in three countries: Austria,
Spain, and the UK. This paper focuses on the Austrian pilot, which is exploring gender inclusion
in game creation within an educational environment. We first study differences in game creation
between girls and boys. This study that started in September 2015, will help teachers to integrate
Pocket Code effectively into their courses. For future studies an enhanced school version of
Pocket Code will be designed using the results and insights gathered at schools with pupils and
teachers.

oy LorT Beninn
L J L
~ POCKET CODE
NOLB will evaluate the idea of developing games . &5t
within a constructionist environment, with the aim of Usesa vnsqal pragiEevIRRg languagg (Lego®-style)
enhancing students' creativity and social skills. with snapping together command bricks arranged in
[A new generation scripts
of the app should
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& make the study of
° STEM related
Q .Iﬁﬁ ! @ subjects more
ﬂ e lle ' attractive to them
lﬂﬁ " = Placeatx: 300  v:-50
Students use the app Pocket Code
in different school subjects for
0 game creation during project work
Figure 1: The NOLB project, the Austrians pilot and Pocket Code.
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Abstract

In this paper, we report a research project in early algebraic thinking with students of primary
school (10-12 year old) who have not yet been introduced to algebraic syntaxes. Using the
software eXpresser (Figure 1), we introduced some algebraic ideas, along with the idea of
generalization. This was carried out through problem-solving activities in a didactic sequence.
Even though students in this age-group are in transition from additive to multiplicative thinking, our
study revealed that students were capable of understanding the idea of sequence, and that they
were able to identify the general rule and express it in pre-algebraic terms.
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Figure 1. Building patterns with eXpresser (https./migenproject.wordpress.com/)
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Abstract

This article extends a 2005 taxonomy of languages and environments for teaching computer
programming to the current field of pedagogical programming languages and environments. The
original taxonomy organized tools according to the barriers to learning programming they
addressed, and the strategies used to surmount or avoid the barriers. Updating the taxonomy was
not entirely successful; some strategies have emerged as widely-used best practices. As
computers and programming have become more prevalent in everyday life, it has become harder
to distinguish programming from non-programming, and harder to distinguish tools for learning
from ordinary computational tools. Programming, formerly a specialized activity, has developed
into a computational literacy comprising many different forms of cultural interaction. We propose
a new taxonomy based on DiSessa's analysis of the structure of literacy. The new taxonomy allows
learners, teachers, and designers to ground decisions about how to learn or teach programming
in literacy aims expressing why they want to learn to program .

Figure 1. Changes in the landscape of tools for teaching programming, 2005-2016
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Abstract

The Inquiry Based Learning Project (Project ABInv) was developed with the objective to study the
implementation of an inquiry-based learning approach, so that teachers and students could be
engaged in "doing science", using features of the laptop in a 1-1 situation. The project was
developed in three public schools and the results described in this article refer to the work
developed in one of them. The project focuses on the professional development of teachers and
administrators, to enable them to be able to integrate the laptops using inquiry based pedagogy
across elementary school subjects.

The methodology used was action research. The university researchers worked with the teachers
to encourage and assist them so they could appropriate the laptops according to this new inquiry
based approach. It was an ongoing and in service training process which allowed the teachers to
continue to work with their students, implementing investigations and using these experiences to
debug theoretical and practical concepts about this pedagogic approach. The work developed by
the teacher in the classroom followed her lesson plan, although the questions to be investigated
were proposed and selected according to the interest of the students. To answer these questions
the students had to do experiments, document the results and, based on the results, to come up
with answers for the questions.

The results showed that students from first to fifth grade were able to perform investigations on
various topics. The first grades were interested in how Brazilian native Indians produced dyes to
paint their bodies, as shown in Figure 1a; second grades investigated the legs of the Tuiuil bird,
symbol of the Pantanal region — the fact that the legs bend backwards, different from humans, as
shown in Figure 1b; students from the third grade studied the environmental conditions necessary
to maintain an organism alive, such as the chrysanthemum plants (Figure 1c); fourth grades
investigated organic and inorganic garbage decomposition over time and in different conditions,
as Figure 1d; and students from the fifth grade were interested in the conditions for the growth of
different plants, particularly bean, lettuce and onion seeds. They did a pilot experiment on the
growth of beans (Figure 1e) to determine which type of soil was most adequate to use in their
investigation.

Figurela. Figure 1b.The Figure 1c. Figure 1d. Figure le.
Testing dye Tuiuid bird Chrysanthemum Garbage Growth of beans
fixation on skin s plant studied decomposition

The Project promoted the development of the inquiry based learning approach, using the laptop’s
resources in different situations. It had a great impact on the teachers, students and the school
community. Also it allowed the team of university researchers to work with schools and deeper
their understanding about the use of technologies in a very innovate situation.

Keywords
Educational technologies; Inquiry-based education; ICT; Elementary school

133



Constructionism 2016 PAPERS Feb 1.5, Bangkok, Thailand

Acknowledgements

This work was support by grants 550382/2011-9 and 306416/2007-7 from Conselho Nacional de
Desenvolvimento Cientifico e Tecnolégico,(National Council for Scientific and Technological
Development - CNPq), Brazil. | thank the teachers and students from the schools who participated
in the Project and the researchers Maria Cecilia C. Baranauskas, Maria Cecilia Martins, Maria
Helena N. de Sa and Ann B. Valente for the collaboration during the development of the project.

References

Bagno, M. (2010). Pesquisa na Escola — o que é, como se faz. S&o Paulo: Ed. Loyola, 242
edicdo.

Baranauskas, M.C.C. & Martins, M.C. (2014).ABInv Aprendizagem Baseada na Investigagao — A
Metodologia. In ABInv — Aprendizagem baseada na investigacdo. Edited by J. A. Valente, M.

C. C. Baranauskas and M. C. Martins. Campinas, SP: Unicamp/NIED, pp. 42 — 64.Available at:
www.nied.unicamp.br/?g=livros.

Littleton, K., Scanlon, E. & Sharples, M. (2012).Orchestration Inquiry Learning. Londres:
Routledge.

Portal ABInv (2015). ABInv — Aprendizagem Baseada na Investigacdo. Available at:
www.nied.unicamp.br/abinv.

Ramos, J. L. et al (2009). Iniciativa Escola, Professores e Computadores Portateis: Estudos de
Avaliagéo. Lisboa: DGIDC- Direcgdo Geral de Inovagdo e de Desenvolvimento Curricular.
Available at: http://erte.dge.mec.pt/files/@crie/1277481626 Estudo Portateis Junho2010.pdf.

Ramos, P.; Giannella, T. R.; Struchiner, M. A. (2009). Pesquisa Baseada em Design em Artigos
Cientificos Sobre o Uso de Ambientes de Aprendizagem Mediados pelas Tecnologias da
Informacao e da Comunicagédo no Ensino de Ciéncias: uma analise preliminar. Anais VII Enpec
— Encontro Nacional de Pesquisaem Educag&o em Ciéncias. Floriandpolis, 2009. Available at:
http://posgrad.fae.ufmg.br/posgrad/viienpec/pdfs/1707.pdf.

Scanlon, E., Anastapoulou, S. & Kerawalla, L. (2012). Inquiry Learning reconsidered: contexts,
representations and challenges. In: Orchestration Inquiry Learning, K. Littleton, E. Scanlon and
M. Sharples. Londres: Routledge.

The Book and the Computer(2002). The Dynabook Revisited - a conversation with Alan Kay.
Available at: www.squeakland.org/content/articles/attach/dynabook_revisited.pdf.

Thiollent, M. (2004). Metodologia da pesquisa-acdo. Sao Paulo: Cortez, 132 edi¢éo.

Valente, J.A. (2011). Um laptop para cada aluno: promessas e resultados educacionais efetivos.
In O Computador Portatil na Escola, Edited by : M. E. B. Almeida and M. E. B. B. Prado, S&o
Paulo: Avercamp, pp. 20-33.

Valente, J. A., Baranauskas, M. C. C. & Martins, M. C. (2014). ABInv — Aprendizagem baseada
na investigacdo. Campinas, SP: Unicamp/NIED. Available at: www.nied.unicamp.br/?g=livros.

Valente, J. A. & Martins, M. C. (2012). Preparing Teachers to Use Laptops Integrated to
Curriculum Activities: the experience of One Laptop per Student project at Unicamp. In
Conference Proceedings of Constructionism 2012. Edited by C. Kynigos, J. E. Clayson and N.
Yiannoutsou, August. pp. 250 - 259.

140


http://www.nied.unicamp.br/?q=livros
http://www.nied.unicamp.br/abinv
http://erte.dge.mec.pt/files/@crie/1277481626_Estudo_Portateis_Junho2010.pdf
http://posgrad.fae.ufmg.br/posgrad/viienpec/pdfs/1707.pdf
http://anexosform.cnpq.br/hrenatoh/artigos/capitulos/laptop-Beth%20Bette/www.squeakland.org/content/articles/attach/dynabook_revisited.pdf
http://www.nied.unicamp.br/?q=livros

Constructionism 2016 PAPERS Feb 1.5, Bangkok, Thailand

Integrating programming languages with web
browsers

Ken Kahn, toontalk@gmail.com
Academic IT Services, University of Oxford

Abstract

Logo, Snap!, NetLogo, ToonTalk, and many other programming languages can run in modern web
browsers without the need for plugins or installation. This paper is about the new possibilities this
opens up: the integration with the wide range of functionality that browsers afford. Browsers
support geometric transformations, animation, web storage, events, flexible styling, 2D and 3D
graphics, drag-and-drop, multi-media elements, peer-to-peer communication, disability modes,
cameras, microphones, and other sensors. Third-party libraries offer cloud storage, cloud
publication, translation to over one hundred languages, and interfaces to social media sites.

A web interface to a programming language and environment can be implemented as web pages
whose layout and styling can be customised for different users and contexts. Very different “looks
and feels” can be created by users relying only upon HTML and CSS. Customised versions can
be embedded into pages to produce interactive tutorials and documentation.

This paper describes ways that a programming language can exploit the web ecosystem. This is
illustrated using ToonTalk Reborn, the web version of ToonTalk, as an example. ToonTalk Reborn
is tightly integrated with browser elements, events, and styling. Any HTML element can be added
to a ToonTalk web page and controlled by ToonTalk programs. Google Drive has been integrated
to support sharing and publication of ToonTalk programs. Over one hundred language versions
are available due to integration with Google Translate. Drag and drop to and from web pages and
other applications supports sharing and saving programs, as well as importing media.

Learn about ToonTalk widgets and tools, Watch a tour of how to use it, What's new?

] e B i
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I'm a robot that adds to the rotation when receiving a click event.
When working on something that matches any element I will repeatedly

pickupal,

drop it on the top-level backside,

edit the first new widget (by changing the value of the numerator to 10),
pick up the first new widget,

drop it on the ‘rotate’ property of what I'm working on and
7 remove what is in the first hole of a box on the back of what I'm working on.
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Figure 2. Making an image interactive in ToonTalk
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Web, ToonTalk, programming languages, HTML, DOM, constructionist environments, web
programming
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Competence By Creating Artefacts
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Abstract

This contribution presents a 45-min workshop on media education designed for 11-years old
children (grade 6). After a brief introduction offering some background information, the children
are challenged to be creative. They work in groups of three or four plus a student from a pedagogy
class (grade 12) as “‘gamemaster”. Using “task cards”, the children create stories or images
individually and then present and discuss them within the group. After that, each group creates a
drawing or Lego sculpture collaboratively (fig. 1). Workshops of this kind covering “cyber-bullying”
have been conducted with 120 pupils.

Figure 1: A Lego sculpture representing a “media consultant office”

Keywords
Cyber-bullying, digital competence, Lego, collaborative learning, media education
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Learning Intentions and Educational Robots

Dave Catlin, dave@valiant-technology.com
Valiant Technology Ltd.

Abstract

Some teachers run excellent lessons with educational robots. Others fail. Good teaching practise,
is the key to success and prevails despite diverse and difficult challenges. What is good practice?
How can we make sure teachers apply it to educational robots? Constructivism underpins the use
of robots, but putting theory in to practise has met with difficulties. The increased focus on
curriculum and high-stakes testing makes matters worse. Most teachers | meet feel bullied into
“teaching to test” and feel forced into abandoning constructivism for more direct teaching methods.
Can teachers deliver lessons that meet their curriculum duties and keep the constructivism spirit
alive? These practical questions concern the educational robotic community*4. This paper is one
of a series that looks at these issues.

In previous work, | proposed Assessment for Learning (AfL) answered these questions. AfL
summarises good practice and provides a way to improve the success of educational robots. In
later papers | looked in more detail how AfL (Success Criteria and Peer Assessment) might work
with robots. In this paper, | continue this effort by exploring issues to do with educational robots
and another AfL strand - Learning Intentions. | review teacher and expert opinion on this topic
and develop a definition that works with robots. Finally, | use these ideas with selected Roamer®
activities® to highlight some of the application issues.

Keywords

Assessment for Learning, AfL, Learning Intentions, Learning Challenges, Learning Objectives Educational
Robots, Valiant Technology, Roamer, Turtles, Constructionism, Constructivism.

Figure 1 Muslim girls
solving a problem with the
Roamer  robot. The
Learning  Objective s,
“Students  fortify  their
understanding of arithmetic.
The students program the
robot to follow a route doing
calculations at each step.
The Learning Intention is,
“Finding out how to get the
biggest score”. Activity by
Stephen Wooley.

141 refer to the agenda of RiE (Robots in Education) and TRTWR (Teaching Robotics and Teaching with Robotics). These are annual
and bi-annual educational robotic conferences based in Europe.

15 The activity are published BY-NC-ND Creative Commons Licence. They are available at www activities roamer-educational-robot.com.
Attribution is Valiant Technology Ltd and the activity authors.
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Math-based Coding Education in Korean School
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Abstract

Recently, the Korean Ministry of Education announced three policies for education -software (SW)
education, free semester system, and character education - to strengthen the future skills of
learners. The implement into schools of the policies, however, has been hindered by the absence
of curricula and the ambiguity of the assessment that meet the purpose of each policy. A way to
resolve the problem is proposed in the study by reflecting Constructionism. An educational
program, based on Constructionism, will foster the future skills of learners through 'learning by
making'. In Fig. 1, where the program is summarized, exploratory activities through symbolic
coding lead to meaningful experiences through physical coding, which in turn leads to another
exploration on the next level. Within the process of coding, symbolic coding exploration is expected
to promote learners’ computational thinking (CT) competencies and physical coding experience is
expected to enhance their career skills and communication competencies, respectively.
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. for 3D Cube Stack for Pattern generalization Data generation & analysis
Symbolic <ol ° e s

Coding »

S | g | gl 5 % ®

.
[ & M % iR 0 v

T A
e

WY
=

II

-

| /:'Xper/'encel | EXp/orel

Physical
Coding

B o

Figure 1. Proposal for a coding curriculum
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Generalization, Mental tool

167



Constructionism 2016 PAPERS Feb 1.5, Bangkok, Thailand

This article is released under the CC-BY-ND license.

Music Blocks: A Musical Microworld

Walter Bender, walter@sugarlabs.org
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Devin Ulibarri, devin@devinulibarri.com
New England Conservatory Preparatory School and YMCA Malden

Yash Khandelwal, khandelwalyash51294@gmail.com
International Institute of Information Technology, Hyderabad

Abstract

Music Blocks software is designed for teachers and learners to explore the fundamental concepts
of music in a visual-coding environment. Music Blocks is both innovative and beneficial to music
education in a number of ways: On the one hand, it is a new method for understanding the
fundamental concepts of music; on the other, it is a tool for learning coding and logic skills. It
integrates both music and STEM fundamentals in a fun, scalable, and authentic way. Lastly—and
very importantly—the tool itself is Free/Libre Software, which we argue is the best choice for an
equitable and just education because it gives students the freedom to study, without restriction,
both how to use the software and how the software itself works, i.e., how it transforms their
programmed instructions into their musical inventions.

Keywords
Logo, Constructionism, Programming, Music

1. Introduction

1.1 Music Box: Voices from the past

In 1970 Edward Fredkin and Marvin Minsky designed and built the first digital synthesizer (Fredkin
and Minsky 1970), which was commercialized under the name Triadex Muse. Triadex Muse was
not intended to just be performed, but also programmed. It came with both the Triadex Muse
Manual (http://trovar.com/muse/book.html) and the Triadex Muse Programming Guide
(http://trovar.com/muse/book2.html), which includes a section on music theory. It is reasonable to
infer that Fredkin and Minsky intended that the Triadex Muse present an opportunity for creating
music while learning music theory and programming.

In a related effort, Jeane Bamberger and Terry Winograd built a Logo programming language
interface to Minsky's Music Box. The software helped learners make connections between music
ideas by actively making music (Bamberger 1991) A 1972 video of children using Music Box is
available at https://www.youtube.com/watch?v=xMzojQFyMo0. Papert and Cynthia Solomon
describe the interaction between learner and computer as a “conversation” in words or numbers
[and music]. “Thing to do” #11 is “Make a Music Box and program a tune.” Rather than simply
“printing” notes to the synthesizer, learners program songs using procedures attuned to musical
structures (Papert and Solomon 1971).

In the example shown at the top of Figure 1, Frere Jacques (a nursery rhyme of French origin) is
programmed by transcribing each note individually. Pitch is in semitones and represented by a
letter of the alphabet (i.e., A = tonic, C = second scale degree, E = third scale degree, etc.).
Rhythmic duration is achieved by adding more of the same pitch together in a string. One flaw in
this design is that it is not obvious that there are two distinct parameters for each note. A second
flaw is that it limits one’s ability to specify unique rhythmic values, such as triplets, etc. Papert and
Solomon describe this as a “very bad” design for the program. Papert and Solomon assert that a
“better way [is to use] descriptions of music in a good notation”. In the bottom example (which
uses the “SING command”), the music is structured around the ideas behind pitch, rhythm, and
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On the Road to Sustainable Primary
Programming

lvan Kalas?
li.kalas@ioe.ac.uk; London Knowledge Lab, UCL Institute of Education, London, UK

2 kalas@fmph.uniba.sk; Department of Informatics Education, Comenius University,
Bratislava, Slovakia

Extended Abstract of the Keynote

In recent years we witness a new intense outburst of interest in educational programming in
several countries, including their primary or even pre-primary stages. Constructionist educational
programming for everybody has been the main principle in our development and research since
our first influential implementation of Logo programming environment for Windows in 1993 (Blaho
et al. 1993). However, until recently we have not experienced systematic, nationwide, long term,
thoroughly built, sustainable and properly supported integration of educational programming into
formal school systems — in spite of the fact that several countries (including Slovakia) have
declared such policy materialised in their (sometimes even mandatory) subjects named Computer
Science, Informatics, ICT or Computing?“.

Therefore, it is natural and legitimate to ask whether this wave of interest in educational
programming differs from the previous ones, which had never managed to reach the level of
permanent presence in naturalistic classroom settings — especially in primary? classroom settings.
In my presentation | will argue why there is currently a chance to achieve this and which factors |
think must be thoroughly taken into consideration to build sustainable and broadly accepted
educational programming at primary level (referred to as primary programming).

To start with, for primary programming to really work and sustain, it needs to ensure that:

(i) Learning it is relevant for the primary learners and leads to meaningful progress.
(i) Primary schools (i.e. the school administration, teachers and indirectly also parents) are
supportive and supported to adopt it.
(i) External circumstances do not restrain it.

In my reflection | will focus on the first two requirements which we as researchers and developers
have a potentially greater opportunity to influence. | will primarily draw on my current exceptional
opportunity to engage with two different primary educational systems — that of England and
Slovakia?®.

24using the most recent name of the new mandatory subject in England
25 According to OECD glossary, primary education ﬂSCED 1)usua||y begins at ages five, six or seven and lasts for

four to six years (the mode of the OECD countries being six years ). Programmes at the primary level generally
require no previous formal education, although it is becoming increasingly common for children to have attended a
pre-primary programme before entering primary education.

The boundary between pre-primary and primary education is typically the beginning of the systematic studies

characteristic of primary education, e.g., reading, writing and mathematics. It is common, however, for children to
begin learning basic literacy and numeracy skills at the pre-primary level, see

stats.oecd.orgglossary/detail.asp?ID-5411
26 with considerably different history of integrating digital technologies into school classrooms and different
histories of computing and informatics subjects

184



Constructionism 2016 PAPERS Feb 1.5, Bangkok, Thailand

Papert’s sort-of-right mathematics
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Abstract

In this theoretical paper, | react to a comment made by Papert in relation with the "sort of right"
answer he obtained with a logo program he made to solve a mathematical task. | argue that
mathematics and mathematical activity are often sort-of-right, despite the usual impression that
mathematics is the culprit of "perfection”. | give examples of the presence and importance of sort-
of-right mathematics in the discipline, and in school. | conclude with a reflection on the possibility
to give more importance to sort-of-right mathematics in regard with teachers and students vision
of mathematics, and its resonance with Papert’s writing about what education ought to be.

Keywords
mathematics education; vision of mathematics; precision and certainty; Papert
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Preparing teachers for the Digital Technologies
Curriculum: Preliminary results of a pilot study.
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Abstract

The Digital Technologies (DT) curriculum in Australia, particularly at primary school level, has
been considerably expanded in the recent past from the teaching of digital literacy to the teaching
of the skills necessary to create and innovate with digital technologies. The concepts of
computational thinking, systems thinking and programming are part of this new curriculum. This
paper presents the theoretical perspective, methodology and preliminary results of a research
project, currently being run to explore different pedagogies for teacher preparation.

Digital
Technologies
Curriculum

¢ Computational thinking
¢ Systems thinking

e Construction

¢ Collaboration

e Creativity

Teacher
Professional
Development

Figure 6. Teacher professional development for the new Australian Digital Technologies Curriculum

The objective of the project is to pilot a research informed strategy for teacher preparation for the
DT curriculum and articulate terms of best practice. To do so we are using as a test case a group
of teachers participating in a Computer Science 4 High School (CS4HS) initiative at our institution.
We hope that by sharing our experience and methodology, we can receive feedback on how to
improve on the second phase of this project, and find ways to increase collaboration with other
teacher educators.

Keywords

Computational thinking, Digital Technologies curriculum, teacher training, systems thinking,
programming education
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Abstract

In the past three years we have been involved in a project (Pretelin-Ricardez & Sacristan, 2015)
with last-year engineering students at the National Polytechnic Institute in Mexico, where they are
presented with a sequence (stages) of individual and collaborative activities for constructing
(designing and programming) videogames that have mathematical models (e.g. fluids, simple
machines, robots, digital circuits, physical parameters, etc.) integrated into game mechanics. With
this, we want students to apply their mathematical knowledge in their model and videogame
constructions, and in this way learn to situate or contextualize it, as well as relate it to other
disciplines, as is required in engineering in real life.

In this paper, we provide four examples of students’ designs during the first stage of the activity
sequence, which corresponds to the learning or familiarisation with a game engine (in this case,
Game Maker Studio), its physics engine and its programming language. In this stage, we ask
students to design and implement experiments to characterize a set of basic physical parameters
used in the game engine: density, restitution, friction, linear damping, angular damping, velocity,
force, impulse and acceleration of gravity. The purpose of this, is that during the design and
implementation of experiments, students learn to relate the meaning of a command or piece of
code, and other computational objects (sprites, backgrounds, sounds), with a concept
(mathematical or physical) or mathematical equation. By assigning objects (Fig. 1) with
mathematical or physical properties, they can develop a videogame (Fig. 2), where the correlation
of meanings, helps build more complex models.

Made with GameMaker: Studio = =
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Figure 2. Screenshot of Victor’s videogame experiment
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Report from the Future: The Next Generation
High School

Brian Harvey, bh@cs.berkeley.edu
Computer Science Division, University of California, Berkeley

Abstract

The US government kicked off a “next generation high school” project with a week of events in
November, 2015. | attended the National Science Foundation forum “Next Generation STEM
Learning for All’ November 9 and the White House “Summit on Next Generation High Schools”
November 10.

There is a lot of good news for constructionists from these events. The emphasis is
overwhelmingly on project-based learning, and at least some of the featured model schools talk
about the importance of learner-chosen projects and of public display of the results. Figure 1
shows two screenshots from a film, Most Likely to Succeed, that presents this initiative. The two
segments compare what the film calls 20" Century and 215t Century learning.

Figure 1. Then and now

There is also some bad news: First, the “next generation” narrative presents the 20" Century as
if it were nothing but rote learning, ignoring the strong progressive education movement that
started several centuries (or, in some views, millennia) ago. Second, more importantly, the
narrative is posed entirely in terms of job requirements—the 20" Century had factory jobs, but the
215t Century has information jobs—as if job training were the sole, or at least main, purpose of
education.

Keywords

STEM education; next generation high school; maker spaces; project-based learning; information
economy
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These ideas connect well both with Papert’s aims and with later developments in constructionism.
We hence propose to replace constructivism with the space of reasons as an orienting framework
for constructionism.

Acknowledgement: This work was supported by the Swedish Research Council (VR) for
educational science
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Abstract

An ordinary, non-scientist person’s exposure to science through pop-culture is ever growing.
However, science is still believed to have a high threshold of entry. For most people, doing science
means going through rigorous training of literature, specialization, and learning formal
mathematics. Many people feel that they have no means to figure out which idea is scientifically
accurate and which one is inaccurate. More importantly, they only have the trustworthiness of the
source as heuristic for believing or not believing in a particular scientific message. In this paper,
we argue that agent-based modeling has the potential to lower the threshold of entry to science
and to empower people against the flood of scientific messages in pop-culture. To demonstrate
our theory in practice, we conduct a thought experiment in which we extract a much debated
scientific theory on the evolution of sexes from a BBC Earth documentary and show how one can
easily recreate and explore the assumptions of such a theory using the NetLogo agent-based
modeling environment. Then, we compare traditional formal mathematics based scientific analysis
approach with our agent-based modeling approach and show how the latter affords people with
little or no training in high level formal mathematics or evolutionary biology literature to challenge
scientific ideas.

Figure 1. BBC Earth’s documentary and the agent based model we developed based on it.

Keywords
Science, literacy, agent-based modeling, restructuration.
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the Break Dance Community in Bangkok
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Abstract

International dance culture such as J-pop, K-pop and American street dance spread very quickly
among young children and teenagers in Bangkok, Thailand. You can see many dance events two
to three times a month. Wandering around the streets in the city of Bangkok, Thailand, at night,
you may sometimes encounter a group of young teenagers taking their shirts off and dancing in
the dark. Some dances are quite intense as when they put their heads on the floor, flip their bodies
upside down and spin on their heads very quickly. People call this group of teens, “street
dancers”.

The street dancers or so called B-Boys and B-Girls practice intensively 4-5 hours a day, 5-7 days
a week. This is comparable to or even greater than the amount of time that these teens would
spend in formal school. “Going to school is boring.” This is quite a hard fact for some students.
But looking at the joy of these dancers in their learning and the amount of time and effort that this
group of youth put into those solid 4-5 hours of deliberate practice sparked my curiosity. With
inspiration from Papert’s “ Samba School” (Papert, 1980), | was involved with a dancers’
community group in Bangkok as a novice practitioner and participant observer in my ethnography
study since 2013.

Figure 1. Break Dancer Learning Community in Bangkok

The objective of this study is to observe the mechanics of learning in this dance community. | have
also analyzed one case study in depth from observations and an interview of a dancer who found
that Bboy dance experiences transformed his life and helped him improve his academic
achievement in school. This study might give us some ideas on how to redesign learning and
intervention in order to deliver “Samba School” (Papert, 1980) learning experiences in formal
school context.

Keywords: informal learning environment, learning community
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Abstract

In the years 2013-2015, we organized three years of a competition in building and programming
robots in Slovakia named Letna liga FLL (Summer League of FLL). We invented and designed the
competition format. All the tasks are our original ones. The competition has a unique format
allowing the teams to compete remotely, eliminating all travel costs. It drops the requirement of
time-demanding preparations lasting many weeks that is present in most common robotics
competitions, such as RoboCup Junior, FIRST® LEGO® League, and World Robot Olympiad.
However, this competition stimulates an exceptional level of creativity and provides an early and
manifold feedback in a repetitive fashion. All solutions of the teams are published after the
deadline, each being unique and special. After extensive, but well-motivated work on every task,
each team compares their own solution with a plethora of other ways of thinking about the same
problem. In this way, children learn from each other on a great scale. We experience a series of
surprises and unexpected unforeseen approaches to the tasks when evaluating the various
solutions after each round. The feedback from the participants has been positive and the
dedication of many is beyond our early expectations. This format stimulates a regular and goal-
oriented work in the after-school robotics clubs. An additional valuable outcome of our work is the
set of 30 creative activities focused on various aspects such as robot design, robot control, and
programming, use of sensors, navigation, manipulation, physics, art, and other. Each task has
multiple and inspiring solutions. Activities can be solved in 1-3 club meetings. Tasks, solutions and
evaluations are freely available on-line.

Figure 1. Different solutions of the skier task: from top left: teams Tobias, Amazing Team, Too lazy,
LeGorazda, and Gamcabot.

Keywords
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Abstract

The constructionist theory of learning offers useful ways of thinking how computers and digital
tools can be included into education. Deconstructionism as an extension of constructionism is a
natural way of children’ s behaviour while exploring new tools. Constructionism and
deconstructionism can be applied both in the classroom and in outreach school activities. To
support constructionism and/or deconstructionism, we need to focus on supporting teachers. This
paper explores the main question: How teachers may learn in a constructionist and
deconstructionist way. We discuss this question from the perspective of the Bebras challenge in
informatics and computational thinking. A contest and supplementary activities have been
performed for more than ten years by many countries. We focus on one side of the challenge —
the development of tasks. We present our experiences from several years of Bebras teachers’
workshops. In this paper, we provide two task development stories focussing on teachers’
constructionist and deconstructionist learning.

Constructionist Informatics Deconstructionist

Aim: to create an Aim: to discover
informatics task why it is informatics

Figure 1. Constructionist and deconstructionist teachers’learning by developing tasks

The task is the output, the informatics concept is usually the learning goal and task content, the
constructionist and deconstructionist ways are the learning models that are applied to accomplish
the task (Figure 1).

Teachers could learn in both ways: 1) through developing (constructing) tasks, and 2) through
analysing them solving and explaining the essence of tasks why it is informatics. Furthermore, the
presented stories allow us to argue that development of tasks gives teachers an opportunity to
learn informatics concepts deeper. Both presented stories demonstrate the constructionist and
deconstructionist approaches and focus on the teachers’ learning process.

Keywords

Constructionism, deconstructionism, gamification, informatics education, task development,
teachers’ learning.

255



Constructionism 2016 PAPERS Feb 1.5, Bangkok, Thailand

Teaching computer science teachers:
a constructionist approach to professional
development on physical computing

Mareen Przybyllat, Ralf Romeike?

'University of Potsdam, Didactics of Computer Science

2Friedrich-Alexander-Universitat Erlangen-Nurnberg, Computing Education Research Group
przybyll@uni-potsdam.de, ?ralf.romeike@fau.de

Abstract

With the integration of physical computing into computer science curricula in K-12 schools,
there is a need for professional development of teachers in this topic area. This article
discusses design principles for professional development workshops and reports about
practical experience. In particular, the paper describes the development of six principles
that were successfully used in planning a workshop on physical computing. The
workshop’s aim was to empower teachers with wide interests to implement physical
computing in computer science classrooms. The workshops’ design allowed each teacher
to follow his or her personal objectives, to gain hands-on experience in a constructionist
learning environment and to reflect on their experience with their colleagues.

Keywords:
physical computing, computing education, professional development, workshop design

1. Introduction

Until recently, software development dominated the creative and design-oriented parts of
computer science education. In most schools, the desktop computer is the entry point into
the virtual world of computer science. Outside schools, however, traditional desktop
computers are increasingly often replaced by ubiquitous computing systems, often
containing embedded systems that are hidden inside various intelligent devices (e.g. [1],
[2]). The creation of such systems is supported by the large availability of suitable hard-
and software tools for all purposes and experience levels, which is also reflected in the
maker movement [3]. Makers are engaged in do-it-yourself projects that often include
computing skills besides crafting and using electronics. Those activities, where interactive
objects are designed and created, can be referred to as ‘physical computing’. Interactive
Objects are programmed, tangible media that communicate with their environment — be it
humans, their surroundings or other interactive objects — through sensors and actuators
(cf. [4]). Examples for such interactive objects and installations range from interactive
jewellery and clothes over intelligent toy pets to room-filling installation arts. Within the
physical computing community tinkering is very popular. This includes two basic activities:
exploring existing systems and expressing ideas in creating new systems. This way,
constructionist learning [5] takes place: guided by their own interest and for a personally
relevant purpose, learners actively construct knowledge. In physical computing activities,
students learn with and about interactive computing systems by creating concrete,
tangible products of the real world that arise from their own imagination and that they can
show around and be proud of in a constructionist sense. Recently, physical computing
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Abstract

The Imaginatorium is a low-tech Maker Space being installed at De La Salle University in Costa
Rica. It has its roots in the Fab Lab from the MIT Media Lab, the LuTec at the Institute of
Technology of Costa Rica and the Patagonia Lab (Pata Lab) in Chubut, Argentina. With
Constructionism at its heart, The Imaginatorium aims to stimulate innovative and creative people,
mostly generous with their knowledge looking forward a more caring, equitable and peaceful world.

Keywords
Imaginatorium, MakerSpace, Constructionism, Costa Rica

Innovators Wanted

The Imaginatorium is an innovation laboratory, a space for learning by doing and experimenting
with art, science, ground-breaking technologies and new media. It is a place to learn with others,
to try without fear of making mistakes, to remix ideas and integrate ideas to the ideas of others. It
has been conceptualized to be settled into the University of Costa Rica and De La Salle University
in San José, Costa Rica.

Intended to surpass the traditional teacher / student or expert / apprentice roles, it focuses on a
collaborative process of creation and innovation, promoting teamwork and public / private
cooperation, encouraging self-management, self-organization, entrepreneurship, motivation and
leadership.

The proposal is to create a space that brings together students, teachers and community members
in an innovative place, with digital technology that allows creation and advanced recreation with
appropriate infrastructure. This means having equipped environments that will support the
development and growth of innovative projects, mainly targeting to the existence of meeting places
where exchange, discussion and confrontation will take place, in an inspirational and creative
environment.

Technological upgrading offers the possibility to expand the availability of devices and platforms
capable of incorporating multimedia content, which will account for the process started with the
expansion of Internet, incorporating devices such as mobile phones, tablets and interactive
television. Thus, content generation extends beyond the technological support to work at the
conceptual and the transmedia level.

Innovation

The Imaginatorium seeks to promote innovation. Innovation means more than being creative:
creativity is only a part of the innovation process.

Whether it is innovation for social or commercial purposes, the construction and implementation
of an innovation process involves people from various backgrounds, disciplines and interests,
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Abstract

In this paper we present LevelSpace, a fundamental extension to the NetLogo agent-based
modeling language and software. NetLogo provides a low-threshold, high-ceiling environment for
creating models of complex systems; LevelSpace enables multiple NetLogo models to interact
with one another in “model ecologies.” The LevelSpace extension does this by allowing curriculum
designers, researchers, and learners to programmatically open, run, and close models from inside
the NetLogo language, thus allowing entire models to function as agents or turtles within Multi-
Level Linked systems.

The paper first presents existing research on using agent-based models (ABMs) in education as
a supportive environment for fostering complex systems thinking. It then argues that existing
design tools are limited in the ways in which learners can engage with and question the
assumptions built into ABMs or the conceptual boundaries that ABMs implicitly or explicitly draw
around the phenomena they model. As a remedy for these limitations, we present LevelSpace and
demonstrate how we have used it in two early studies to support and study thinking about Multi-
Level Linked systems. We argue that connecting models in this way is a powerful constructionist
design tool, both for eliciting thinking about individual and linked systems and for building and
refining such systems in educational contexts.

Keywords
Agent based modeling; NetLogo; complex systems thinking; Multi-Level Linked systems.
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Abstract

This project examined learning in a series of three, week-long Scratch summer camps intended
for novice kids aged 10-13. In this paper we share our first steps toward to building a more rigorous
and equitable constructionist learning environment by applying an art studio design model of
pedagogy to computer science. Our goals are: 1) to articulate our application of the studio model
of design to learning programming in the Scratch Camps, 2) to investigate how widespread and
deep campers’ learning was, and 3) through this investigation to consider lessons learned that
can be applied to future constructionist learning environment designs. Our study applied
guantitative and qualitative analysis to a combination of automated backend saves of campers’
projects, observational data, and frontend saves of campers’ projects.

Keywords
computer science education, informal learning, studio design, computational thinking
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Figure 1. This figure shows the distribution of the first time campers used each programming concept.
Each coloured block represents one programming session; there were about four sessions each day of
the Scratch Camps. The darker the block, the more campers used a concept for the first time within that
session. For instance, “Broadcasts Received”, a measure of event-driven programming, shows which
campers used a broadcast command under an event hat with a matching receive (i.e., a working
broadcast). First time use of this measure was centered at the end of Day 1 (seen in the left-most column)
and the beginning of Day 2. This visualization allows us to see the ways in which learning was spread out
across the week-long camps. It also highlights when learning was focused on particular days, which tend
to correlate with creative constraints used in projects on those days.
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Abstract

In this panel, we will showcase some activities in which we have constructed communities of
workshop designers in Japan in recent years. Through hundreds of thousand years of human
history, construction of products has been supported by human relations in communities of people
who designed, produced and used the products. It is only very recently that our products are
designed to hide the production process and we have lost these relations. The panelists have
been active in reconstructing communities in which designers of workshops can exchange ideas
and find possibilities to collaborate so that production is supported by human relations. The
contents of workshops range from hand crafts, creative arts, computer programming, to
community building, and multi-cultural collaboration. In these workshops people with different
experiences and skills collaborate to construct creative expressions that are meaningful to
everyone involved. We have found out that in these communities in which production is supported
by human relations, the constructed meanings gain larger perspectives that are beyond individual
workshops and designers. The four panelists will share their experiences of constructing four of
these communities of
workshop designers that are
closely related with each
other: Workshop Collection,
Programming Education
Gathering, Aichi Workshop
Gathering, and World
Museum. They will then
describe how
constructionism in Japan has
expanded from construction [
of products to construction of |
human relations, meanings, |
and to communities, and
discuss about some
principles underlying this
expansion.

Figure 1.CANVAS Workshop Collection and Aichi Workshop Gathering

Keywords;
community of learners, creative expression, global collaboration
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CANVAS Workshop Collection (Ishido)

Nanako Ishido established CANVAS in 2002, a non-profit organization to promote cooperation
among schools, government and companies to construct creative learning environments for the
children of the digital age. Since then, CANVAS has provided workshops for 350,000 children
based on its belief that it is important for all children in the 21st century to learn to express
themselves creatively and communicate effectively. Its annual event “CANVAS Workshop
Collection” has grown now to gather 150 workshops attracting 100,000 participants. CANVAS
has held many programming workshops since it started, and it initiated a new division “PEG”
(Programming Education Gathering) in 2013 to expand its programming workshops to 25,000
children in its first year of activities.

Programming Education (Abe)

Kazuhiro Abe will talk about programming education based on Constructionism in Japan which he
has pioneered. In Japanese schools, computer education tends to emphasize either using
standard applications or becoming IT specialists. Abe has been influential in educational
movements that emphasize creative expressions based on Constructionism advocated by Papert
and learning through new style of expression and sharing promoted by Resnick and the Scratch
Team at MIT Media Lab. He and PEG (described above) have helped many schools in Japan to
use Scratch on Raspberry Pi in many different subjects, including Math, Science, Social Studies,
Language, Music and Citizenship.

Aichi Workshop Gathering (Kamei)

Aichi workshop gathering is a community of people who organize activities or workshops in arts,
crafts, and programming, in and around the Aichi area. To provide children and adults with a
variety of activities, the community started to gather in May 2014 with the help from PEG (above).
Since then, it held workshop-days in August in 2014 and 2015, each providing about 20 programs
for 300 to 500 participants at Sugiyama Jogakuen University in Nagoya. Members of the
community are educators, university students, museum curators and IT engineers. After the
gathering in 2014, the members with such diverse backgrounds realized the value of supporting
each other in the process of constructing the event together. So, they met several times before
the event in 2015 to share concepts and ideas. It was quite useful resulting in some collaboration
among programs as well as useful learning opportunities for the students involved. The students
who have learned how to support or create workshops in the gathering will play important roles in
developing the community especially as local citizens after they graduate.

World Museum Project (Miyata)

World Museum Project started in 2010 as a collaboration between a few schools in Japan and the
US, and has grown into a network of educators in more than 30 countries around the world, who
help children to collaboratively create artworks and learn from each other. Yoshiro Miyata has
coordinated many projects in World Museum based on the Create/Connect/Open model he has
developed for expanding the Constructive Mindset through global collaboration. It was found that
through these collaboration projects, the participants expanded their constructive mindsets from
constructing products, to constructing relations, and to constructing meaning and communities
(Miyata 2012).
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Abstract

In the beginning of the 1980s, computer programming was one of the main activities related to the
application of informatics in education. This was thanks to the use of the Logo language, created
by Seymour Papert (1980).

With the arrival of tools for the workplace (text and drawing editors, spreadsheets, and
presentation software), programming was practically forgotten in elementary and secondary
education. The use of these tools did not stimulate the development of the students’ logical
thinking, they did not contribute to the understanding of the specificities of how these technologies
work, nor the concepts involved in programming. This knowledge has become fundamental within
the context of digital culture and critical for life in the knowledge society.

The digital technologies can offer much more. In order to take advantage of the true benefits of
digital culture, we will need to deepen our conception of these technologies and understand how
they work, and how they can be adapted to the various contexts and situations in our daily lives.
These concerns have brought educational policy makers to emphasize the widespread importance
of programming and the ideas originating in Computer Science. Examples include the site,
“Computer Science is for Everyone!” launched by the White House in 2013 (White House, 2013),
and researchers like Rushkoff (2011) who advocate in his book that we should learn to program
or we will be programmed.

This emphasis on the concepts used in Computer Science has been justified based on the
argument that the activities in the realm of this science develop critical and computational thinking
in the students. These activities reveal how to create digital technologies and not simply how to
use them as instruments for the office. This knowledge is considered essential to prepare students
for the 21 century, independent of the field of study or career path (Code, 2015).

This line of reasoning has promoted changes in the basic education curricula in various countries,
where programming or Computer Science is being introduced even in the first years of primary
education. For example, in Europe, the European Commission published a report, European
Schoolnet (2014) based on a study of the current situation in 20 European countries. The report
reveals that in 13 of these countries, including Estonia and Greece, programming has already
been included as one of the required subjects in kindergarten through ninth grade (K-9, equivalent
to our “Ensino Fundamental”). England changed the required subject of “Informatics” (known as
ICT) which explored office tools, substituting it for “Computing”, organized according to the triad
of Computer Science, Information Technology, and Digital Literacy (Department for Education,
2013).

In the United States, this concern for the development of computational thinking has not promoted
changes in the basic education curriculum (K-12). Initiatives of this type have come from
companies and nonprofit organizations including Code.org, the College Board, the National Math
and Science Initiative, Teach for America, and the Project Lead the Way, which are involved in
activities around the production of curriculum materials or the promotion of professional
development courses for teachers or the general community interested in the field of Computer
Science (White House, 2013). For example, Code.org (Code, 2015) was founded in 2013 and has
made a significant contribution to the awareness of the lack of Computer Science as a subject in
basic education in the USA.
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Abstract

The intent of this panel is to foster discussion around the role that the Internet of Things has on
current and future work in Constructionism, and the role that Constructionism should have in
shaping the Internet of Things. We will invite researchers who are conducting scholarship at the
intersection of these two areas, in order to highlight some of the forthcoming opportunities and
challenges that are likely to emerge.

Figure 1. Gogo board meets raspberry pi meets data mining meets sensor networks

Keywords
Internet of things, networked devices, sensors, connected learning, multimodal analysis.
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Darunsikkhalai School for Innovative Learning (DSIL) was established in Bangkok, Thailand in
2001 by King Mongkut’s University of Technology Thonburi and Suksaphattana Foundation with
the support of Prof.Seymour Papert and his colleagues from the Future of Learning group at the
MIT Media Lab. From the beginning, all the young generation of teachers were enrolled and LOGO
workshops were provided for them. The workshops provided an inspiring learning experience and
powerful ideas to many first generation teachers and motivated them to explore and develop new
possible learning environments in order to bring better learning experiences to their students.

Starting with the inspiring ideas of the “Logo Environment”, from day one, the DSIL community
guestioned themselves about the changes needed to create a school for “learning” which is not
just for “schooling”. Many generations of leaders as well as teachers, students and parents learned
together through real life practices. DSIL encountered many problems and challenges during the
transformation of the new school. The school has been growing and a new mindset of “learning”
has been constructed by the people involved.

Yupin Trangkatarn and Nalin Tutiyaphuengpraset will share their perspectives as the first
generation of school administrators and facilitators who have gone through the transforming
processes in the past 14 years. Yupin will share her experiences as a school director at a
traditional school in Lampang province on how a conventional school leader would drive the
change starting from scratch as compared to her existing experience as the leader in a
“Constructionist” school like DSIL. Leadership played an important role in building and
orchestrating the new learning context to allow it to emerge, stumble, grow and flourish.

Three different groups of teachers will present the existing classroom management and strategies
that they are using in combination with the Constructionism learning process to help students
achieve learning outcomes in each level. Teachers acted as “anthropologists” and observed and
learned how students at each age level interact with each other in the learning environment. They
then redesigned classroom strategy to support effective Constructionist learning in their
classroom.

Pintippa Sangwan and Rossarin Sookpraderm will present a learning model for early learners (first
graders and second graders) at DSIL where they integrated the Waldorf learning philosophy with
Constructionism. This model was started in 2013 and it helped support young learners to be
responsible for themselves, and to respect and collaborate effectively with others in harmony.

Titima Kitcharoen will share her observation and classroom strategies with third and fourth
graders. The Constructionist learning environment empowered students to learn very well.
However, her challenge, interestingly, is to manage all the diverse and powerful ideas of her many
young students.
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Abstract

The panellists work in real schools in New York, Los Angeles, and Hong Kong to make
constructionism come alive on a daily basis. This panel will explore their triumphs, failures, and
lessons learned for moving an entire school in a constructionist direction and sustaining such
progress. Each of the participants teaches programming, robotics, mentors colleagues, develops
curricula, and is active in the maker movement. This work extends beyond programming and
robotics to making the rest of the school day reflect approaches to constructionism. In addition to
their day-to-day work of inspiring colleagues, creating productive contexts for constructionist
learning, and leadership, each of the participants has spent many years involved in leading
Constructing Modern Knowledge, the summer institute for educators built-upon the principles of
constructionism.
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What would the ideal constructionist
programming language (or languages) be like?

Ken Kahn, toontalk@gmail.com
Academic IT Services, University of Oxford

Abstract

In a discussion about future programming languages with Seymour Papert, he asked the question
whether their design should be driven by mathematical aesthetics or engineering. He thought that
most current efforts come from engineering criteria and was uncertain if that was good or bad.

When designing a constructionist programming language one must make choices about the
underlying computational model, the syntax, the programming environment, and the extent to
which it is compatible with existing languages and systems.

What are the ultimate goals of a new programming language?
Should we strive for a single ideal language or would multiple languages be best?
(Kahn, 2007) brings up many of these questions.

Logo, and more recently Scratch, has played a foundational role in constructionist learning. Could
something other than incremental progress lead to much better tools for using computers in a
constructionist manner? What lessons can be learned from existing languages such as Logo,
Scratch, Snap!, NetLogo, ToonTalk, etc.?

A panel consisting of people involved in programming language design and research would be
ideal. | suggest Cynthia, Brian, lvan, Uri, and myself.

Keywords
constructionist programming languages, computational models, programming language design
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A New Robot in a Classroom

Pavel Petrovi€, ppetrovic@acm.org
Dept of Applied Informatics, Comenius University, Bratislava

We engaged in developing a set of 20 different activities with LEGO MINDSTORMS EV3 aimed
at how to use the robots in a classroom on various subjects. As contrasted to most of the activities,
work-sheets and courses that are based on this technology, we are not interested in teaching
introduction to robotics and control, or teaching programming with robots. In this project, we would
like to hand over a set of project ideas with solutions to teachers in Physics, Mathematics, Art,
Chemistry and even Informatics. Each idea can be either 1) adopted to enhance the teaching, for
instance when demonstrating a phenomenon in a classroom, or 2) given as a project assignment
to a group of motivated students who will then demonstrate their results to a whole classroom, or
3) used in hands-on classroom activities, provided the teacher has access to multiple robotic sets.
We have written a summarizing workbook in Czech language, but the tasks are available on-line
in English as well as part of the Centrobot portal with robtivities.

Figure 1: Teaching fractions on mathematics class with various LEGO gear ratios, counting the
rotations with the light sensor (left). Using the 16-teeth gear requires connecting the structure in
half-unit distance, which can be achieved in several different ways (right).

Keywords
EV3, centrobot, robtivity, teaching with robots
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A practical report on a course of learning by
“making” at the university in Japan

Aoi Yoshida, aci@si.aoyama.ac.jp
Kazunari Ito, kaz@si.aoyama.ac.jp

Kazuhiro Abe, abee@si.aoyama.ac.jp
School of Social Informatics, Aoyama Gakuin University

Abstract

At Aoyama Gakuin University in Japan, we offered a course titled “Hands-on Practice in Social
Informatics.” We employed a method of learning by “making,” prepared two slogans, and used a
wide range of gadgets. This poster describes the course content and students' final products.

Keywords
Physical computing, Maker, Scratch, Practical report

Introduction

“Maker’'s movement” has come, and an increasing number of universities in Japan have been
introducing fabrication tools in class. While previous studies have found that physical computing
can be effectively incorporated into K-12 programming education, we believe that it can also
contribute to university education. At Aoyama Gakuin University in Japan, we offered a course
titled “Hands-on Practice in Social Informatics.” A major objective of this course is to teach basic
study skills at the university level, such as programming skills and ability to learn proactively. For
this purpose, we employed a method of learning by “making.” We prepared two slogans in
employing this method: "We (lecturers) do not give you (students) any instruction." and “Let’s
become a maker. Let's make new things from your ideas.”

Practice outline

Participants

This course was offered in four sections in the first (April-August) semester in 2015. There were
about 60 students in each section, and thus, about 240 students are enrolled in this course in total.
Most of them had never done programming before since they were freshman in our
multidisciplinary department.

Software and hardware

We used Scratch, a programming language developed at MIT Media lab (https://scratch.mit.edu/).
In addition to Scratch, many attractive gadgets were prepared as listed below. All of them are
compatible with Scratch and Scratch-based programming tools. Those gadgets were intended to
stir students’ imagination for creation and capture their hearts and mind.

Nanoboard AG, a sensor board for Scratch based on Aruduino (http://tiisai.dip.jp/?page_id=935)
Studuino, a micro computer board based on Aruduino (http://www.artec-kk.co.jp/studuino/)
Rolling spider, a mini drone (http://www.parrot.com/jp/products/rolling-spider/)

Leap Motion, a gesture sensor (http://www.leapmotion.com/)

Pocket Miku, a speech synthesis software based on NSX-39 (http://otonanokagaku.net/nsx39/)
Raspberry Pi, a single-board computer (https://www.raspberrypi.org/)

Motors, LEDs, LEGO and Artec blocks
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Course content

Week | Class* Content Activities
1 Basic of Scratch programming - Self-study on a text and websites
1 5 Basic of Scratch programming - Self-study on websites
for using sensor or web camera | - Write a manual about how to program
3 Basic of Scratch programming - Read and review the manual written by
for using sensor or web camera | other students
2 - Think of creative ideas based on a given
4 Making (Group work)** theme***
- Select gadgets to implement ideas
5 Making (Group work) - Develop a product
3 - Show-and-tell each other
6 Interactive presentation - Invest virtual money for favorite products
in crowd-funding style

* There were 2 consecutive classes in a week, and each class was 90 minutes.

** There were 4 students in a group.

*** Themes, such as “an idea that makes the Olympics Games 2020 in Tokyo successful” and “a useful
product for our lives.”

Table 1. The course content and activities

Students’ final products

All teams could develop and present their products, and most of them could write a program using
some sensors and actuators. The videos of this course and students’ final products are available
at https://youtu.be/qgf5V3VJIYMQ and https://goo.gl/XYE7Mx. (Only in Japanese. English version
is to be prepared.)

Figure 1. Examples of students’final products
(Left) Auto-chaser of runners using an infrared photo reflector (Right) Interactive flag hoisting device

After all classes, we conducted course evaluations using a list of questionnaires. About 96% of
students were satisfied with this course. More than 80% of students became interested in “making”
and programming. This course involved 2 lecturers and 8 assistants. All of us tried not to give
participants any instruction. When participants asked for instruction, we tried to give them some
clue only. As a result, many students wrote, in a free writing section in the questionnaires, that
they thought deeper and participated in the class more proactively than usual, because lecturers
didn’t give them a direct answer to their questions. Moreover, some students wrote that they could
acquire programming skill by participating in the course. On the other hand, some of unsatisfied
students wrote that they wanted to receive some instruction about the basic of programming. For
future work, we plan to improve the effectiveness of the course content. We also aim to explore
how instructors should evaluate students’ programming skills.
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After Scratch: Logo(Writer)?

Micheal O Duill (Mike Doyle), logios.org@googlemail.com
British School of Sofia

The MIT Constructionists have made two forays into the education arena. Both were aimed at
upper primary and lower secondary school. No consideration was given to the youngest children
(five upwards) or to the imperatives of the curriculum (cf. the later Furber report). Their curriculum,
crystallised in the late nineteenth century, has a core of literacy and numeracy.

The first foray was ostensibly to introduce programming through the educationally oriented
language Logo. With a mathophilic tunnel vision peculiar to computer scientists, their first
mindstorm was to introduce a novel mathematics, Turtle geometry, as an “easy” way to introduce
programming to young children. The Turtle commands: fd, bk, It (degrees), rt (degrees) had all the
simplicity of binary arithmetic. The shapes drawn: squares, triangles, circles and variants were, on
the surface, easy for children — after all they used them in their earliest drawings. This face-validity
soon came under classroom scrutiny, where it was challenged by experienced teachers. The
Constructionist response was to castigate teachers as luddites. Moreover, few schools actually
used Logo because it was easier and less expensive to buy a turtle graphics package written in,
e.g., BASIC. The net result, confirmed by Trading Standards in England was that Logo and Turtle
geometry were conflated. Logo was little used in schools, and certainly not with small children.

Into this febrile environment entered LogoWriter and LEGO Dacta Control Lab Logo. The former,
which addressed written language and had low resolution graphics, was not well received by the
comuterists. As a primary school teacher | was delighted by it, as were well-informed colleagues;
indeed | briefly sold it in the UK. Control Lab, sans Turtle, was aimed at secondary school and
equipped with the gadgets like buttons, sliders and assorted boxes that later became
commonplace. llieva, in Bulgaria, boldly used it in primary school to animate LEGO models with
computer-controllable elements. | use this approach. It is educationally far more powerful than
current LEGO Mindstorms and WeDo based ‘success’ products that work in the same way that
LOGO sets do: follow the instructions and it will work. A purely perceptual approach, it does not
engage cognition. This is the educational legacy of the other MIT mindstorm: the programmable
brick.

Having got wrong about everything there is to get wrong in school, and as the Turtle killed Logo,
MIT moved into computer clubs. At least there a splinter activity was unproblematic. Also,
enthusiasm having waned in the developed world, attention was displaced into the third world and
the realm of disadvantaged children. The result was Scratch (again targeted at pre-teens). A cat
replaced the Turtle with clothes rather than shapes. A “jigsaw block” metaphor replaced traditional
text. Social networking and teach-yourself was the culture. This was fine. Then, following the
Furber report, it came to school to be taught either by untrained teachers or IT professionals. As
with the Turtle and the LEGO products, there is a disjunction from the curriculum and a perceptual
(concrete) rather than cognitive (formal) level of thought. For instance, motor commands are
“motor this way” and “motor that way” when it is the direction of the current that is being changed.
Scratch, like the LabView based LEGO products, denies children access to some very basic
science.

Swaddled in a protective philosophy, Constructionists are immune from classroom reality. Had the
nature of LogoWriter's complement to the curriculum and its potential for catalysing a transition in
education been comprehended, children might now be beginning the exercise their budding
literacy and numeracy skills in an active and supportive environment.
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Bots for Tots: Leveraging ‘Ways of Knowing’ to
Increase Diversity in Makerspaces

Nathan Holbert, holbert@tc.columbia.edu
Department of Mathematics, Science, and Technology, Teachers College, Columbia University

Abstract

Projects designed to give children experiences playing and building with high tech equipment such
as 3D printers, laser cutters, and microcontrollers have gained momentum in recent years among
researchers, educators, and parents. Despite an explicit commitment to epistemic diversity,
makerspaces have struggled to serve a diverse population of creators and have become heavily
dominated by men and the highly educated and wealthy (Moilanen, 2012). The Bots for Tots
project is an effort to move beyond surface level participant characteristics (such as girls like
fashion) and to instead explore the affordances of activity framings and structures that tap into
alternate mental dispositions and ways of knowing to broaden participation and interest in maker
activities.

The Bots for Tots project engages elementary children to design and build a “dream toy” for
younger children in their community. Workshop sessions are designed to engage participants in
interviewing stakeholders, brainstorming and critiquing, prototyping, and construction. In a pilot
study involving 8 girls and 2 boys, dream toys were constructed using a variety of methods, such
as sewing, laser cutting, and 3D printing as well as materials such as fabric, cloth, wood, acrylic,
and extruded plastic. While data collection is ongoing, early findings suggest this activity framing
may be fruitful as participants drawn to the project were overwhelmingly female, were highly
interested in technology and making, and had some experience engaging in craft activities. Further
analysis will evaluate the materials and techniques used by participants, how mixed and same
gendered teams interacted, STEM content encountered by participants, and the degree to which
framing the activity as being about making for others impacted day to day activities.

Figure 1. Dream toys were constructed using a variety of methods, such as sewing, lasercutting, and
3D printing as well as materials such as fabric, cloth, wood, acrylic, and extruded plastic.

Keywords
Construction; STEM; making; technology; craft; increasing diversity
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All design sessions were video recorded. Participants were interviewed before the workshop
began and after the final session to determine the extent to which their interest in making and craft
changed or stayed the same and to determine which activities they found interesting, motivating,
and challenging. A STEM and technology interest survey was also conducted during the first
session (composed of selected items from the Young Children’s Computer Inventory v5.27
(Miyashita & Knezek, 1992) and the STEM Semantics Survey (Tyler-Wood et al., 2010)).

Preliminary Findings

Data collection and analysis is ongoing, however, a few interesting observations suggest this
activity framing may be fruitful. In our first pilot of the project, ten children, eight girls and two boys,
ages 8-10 responded within 36 hours of receiving a flier describing the workshop. One of the boy
participants even expressed dismay when arriving for the first workshop session stating, “I figured
there would be more boys than girls here!” Three girls explicitly indicated an interest making toys
for the school’s preK children suggesting that the workshop goals may have been motivating for
some of the girls.

During pre-workshop interviews, all participants expressed enthusiasm for technology and making
and these findings were verified by the interest survey. Participants also claimed to frequently use
craft materials during their free time. For two participants, crafting and construction seemed to be
particularly central to their interests as they described discovering on their own that they could mix
flour and water to create play objects such as cups and bowls for use with dolls and other toys.
Further analysis will evaluate the materials and techniques used by participants, how mixed and
same gendered teams interacted, STEM content encountered by participants, and the degree to
which framing the activity as being about making for others impacted day to day activities.

References

Belenky, M. F. (1986). Women’s Ways of Knowing: The Development of Self, Voice, and Mind.
Basic Books.

Bielefeldt, A., Paterson, K., & Swan, C. (2009). Measuring the impacts of project-based service
learning. In ASEE Annual Conference Proceedings.

Buechley, L. (2013). Thinking about making. Presented at the Fablearn 2013. Retrieved from
http://edstream.stanford.edu/Video/Play/883b61dd951d4d3f90abeec65eead2911d

Buechley, L., & Perner-Wilson, H. (2012). Crafting Technology: Reimagining the Processes,
Materials, and Cultures of Electronics. ACM Transactions on CHI, 19(3), 21:1-21:21.

Intel Corporation. (2014). MakeHers Report: Engaging Girls and Women in Technology through
Making, Creating, and Inventing. Retrieved from
http://www.intel.com/content/www/us/en/technology-in-education/making-her-future-report.htmil

Kafai, Y. B., Peppler, K. A., Burke, Q., Moore, M., & Glosson, D. (2010). Frébel’'s Forgotten Gift:
Textile Construction Kits as Pathways into Play, Design and Computation. In Proceedings of the
9th International IDC Conference (pp. 214-217). New York, NY, USA: ACM.

Miyashita, K., & Knezek, G. (1992). The Young Children’s Computer Inventory: A Likert Scale for
Assessing Attitudes Related to Computers in Instruction. Journal of Computing in Childhood
Education, 3(1), 63-72.

Moilanen, J. (2012). Emerging Hackerspaces — Peer-Production Generation. In I. Hammouda, B.
Lundell, T. Mikkonen, & W. Scacchi (Eds.), Open Source Systems: Long-Term Sustainability (pp.
94-111). Springer Berlin Heidelberg.

Tyler-Wood, T., Knezek, G., Christensen, R., Tyler-Wood, T., Knezek, G., & Christensen, R.
(2010). Instruments for Assessing Interest in STEM Content and Careers. Journal of Technology
and Teacher Education, 18(2), 345-368.

318



Constructionism 2016 POSTERS Feb 1.5, Bangkok, Thailand

Bridge of popsicle sticks: A project and a contest

Esteban Pablo Diaz, estebanpablo@yahoo.com.mx
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Avenilde Romo Vazquez, avenildita@gmail.com
CICATA-Legaria, National Polytechnic Institute
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Abstract

Building popsicle sticks bridges is consider as a relevant activity for engineering students, many
professional associations (Professional Engineers and Geoscientist of BC, 2015) and academic
corpuses have established contests for different academic levels. As part of his degree thesis, one
of the authors opened a contest for engineering students in the University where he teaches and
we report some of the results we have found in this contest. By now, students have shown a great
interest and participation in the project.

Figure 1. Popsicle sticks bridge

Keywords
Popsicle stick bridge, contest
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Compassion and Empathy through Inventions:
GoGo Board Toolkit for 7-10 years old

Sawaros Thanapornsangsuth, st2839@tc.columbia.edu
Teachers College, Columbia University

Abstract

GoGo board toolkit is a hardware-embedded curriculum designed to teach children aged 7-10
years old (grade 2-5) the concept of compassion and empathy through inventions. The toolkit is
inspired by stories that adults read out loud to their loved ones. Many storybooks are interactive
but not so many engender proactive behaviors from the young readers. Storybooks in GoGo Board
toolkit aims to help young children observe and understand the problems of others. With support
from adults, children can construct original inventions that help others solve their problems using
GoGo Board, scrap or prototype materials, and their imagination. The main objective is to inspire
children to be active social inventors who can see the problems of others or themselves and be
eager to solve them

Keywords
GoGo Board; Tinkering; Constructionism; Elementary Education; Toolkit; Inventions; Empathy

Problems

Learning should be a fun and engaging experience and it should take place anywhere and
anytime. School time should not be the only place and time that children can learn. Teachers also
should not be children’s only source of knowledge. The problem that | perceive is that young
children, once they enter the school system, often gain new knowledge by receiving rather than
constructing. Children are “active builder of their own intellectual structure” (Papert, 1980, p. 19).
Papert (1980) argues that knowledge does not build from nothing but is influenced by the
environment and surroundings. However, many schools that teach in didactic manners views
teaching students as a linear progression: from basic skills to more complicated skills. Teachers
have obligation to manage the classroom as well as making sure that they cover the material that
their students need to know (Wenglinsky, 2005). Thus cross subject area integration often lacks
and feeding knowledge seems to be a timely efficient way to catch up with curriculum. However,
it is not effective since not every student can receive the same amount of knowledge and aren’t
able to learn at their own pace. Although learning takes place informally and in a less stressful
environment in home settings, constructionist learning has not been much promoted. For example,
when parents read a story to their child, the child tends to be the receiver of knowledge and
passively listens to the story rather than contributing or making observations about the story.

Literature Review

Constructionism incorporates two types of construction: “construction of knowledge in the context
of building personally meaningful artifacts” (Kafai & Resnick, 1996). GoGo Board is a low-cost
open source hardware device kit that encourages young users to plan and set a goal while creating
meaningful automated projects (Learning Inventions Laboratory, 2015) that they care about
through simple programming blocks. Within the process, the software provides a tinkering space
for young users to learn and experiment. They can try using multiple sensors and actuators to see
how they react right away. The design of the hardware supports “low floor” and “wide wall” that is
easy for young users to get started while still providing opportunities for the creation of a wide
range of different explorations (Resnick & Silverman, 2005). Unlike early programming software,
where syntax is too difficult for young users to master, Tinker: GoGo Board offers a more kid-
friendly interface with bright design, where the programmable actions can be inviting and
meaningful to young users.
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Abstract

This paper proposes a tool for learning linear algebra we invented called electronic Math (eM),
which was aimed to assist learners in constructing mathematical understandings on solving
multiple variable equations through play. We conducted an experiment on Grade 7 and 8 students
at Darunsikkhalai School for Innovative Learning, Bangkok, Thailand. We found that using this
tool, learner’s scores on exams increased on average by 32.5% (p<0.05, paired t-test). This tool
will be further developed to collect real-time data of learner’'s motion while being engaged on a
task to help us deepen our understanding towards reasoning behind for such dramatic
improvement in learning gains.

Keywords
Embodied Cognition; Learning Environment; Mathematical Education

Electronic Math (eM)

Facilitating learners to learn complex mathematical concepts such as gauss elimination in linear
algebra to simultaneously solve a system of equations can be a challenging task. We are
interested in designing toys that can assist this process of learning how to solve systems of
equation through interacting with “objects to think with”. Such object was designed to mimic the
thinking process similar to that occurring while one was solving systems of equations. We focused
on a lesson on solving a system of linear equations.

eM tool has 3 main components: 1) a tablet with our mobile application for monitoring learning
outcome (Fig. 1), 2) multiple blocks (squares, rectangles, and triangles) that send signals to
distinctly identify themselves (Fig. 1), 3) base of the eM tool (wooden-like color), comprising main
controller that gather all data from blocks before sending via bluetooth to the tablet. Each set
consists of a tablet, a base and 16 blocks (4 shapes). The shape of each block is distinctly
identifiable by its color. Square block is pink; short rectangle is light green, long rectangle is dark
green (not shown in Fig. 1) and triangle is blue.

One of our designed lessons on linear algebra was tested. Learners were given a puzzle where
the task was to fill the shadow with real blocks on the base to form the shape they saw (Fig. 1).
Although there were many ways to form the same shadow, there was only one correct
combination. Blocks of certain shape were represented a distinct positive integer value. A
combination of blocks symbolized a sum of those numbers. For example, 2 squares (with a value
of 2) and 1 short rectangle (with a value of 7) when placed in combination would yield 11, that is
2*2 + 1*7. These numbers were presented to learners as each shadow was correctly filled. This
lesson comprises 10 distinctly different puzzles.
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Little Builders: Empowering At-risk Children by
Building and Design
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Abstract

Little Buildersis a social enterprise that aims to disrupt Thai education by employing
constructionist design paradigms and human-centered design processes in at-risk formal and
informal schools to foster a grit and growth mindset. We believe that constructing is a valuable
learning process for the students; “children don’t get ideas; they make ideas” (Kafai & Resnick,
1996). Little Builders was first established in early 2014 by a group of recent graduates from
various backgrounds but a common goal of shifting the Thai classroom from instructionist to
constructionist systems, where students can work on their own meaningful project, learn at their
own pace, and at the same time create a community of learners. Through our two years of
commitment, Little Builders has received a grant from Thai Social Enterprise Office and currently
has 7 core team members, over 100 active volunteers, and 533 supporters.

Keywords
Constructionist design paradigm; Human-centered design; Thailand; At-risk students

Literature Review

Instructionism views teaching students as a linear progression: from fact to analysis and from
basic skills to more complicated skills (Wenglinsky, 2005). The teacher is the center of knowledge
in the instructionist classroom and she or he would spend the majority of class time on conveying
new knowledge to the students. Piaget asserts that “knowledge is not simply transmitted from
teacher to students, but actively constructed by the mind of learner” (Kafai & Resnick, 1996, p. 1).
Constructionism is in sharp contrast to the didactic approach. For instructionists, transmitting
knowledge is a quick process by employing a top-down approach from expert to novice. It is taught
by showing and moving toward abstractions. The knowledge also has to be in an accurate form
of answer. Constructionist design paradigm is a slow process that encourages emergent
knowledge sharing and embraces a community of learners. It is facilitated by building and moves
towards concrete objects. Thus, the result of learning can be messy because learners are always
experimenting and tinkering (Holbert, 2015).

Human-centered design (HCD) comprises of 5 distinct iterative steps: empathy, define, ideate,
prototype, and test (IDEO, 2015). It starts from understanding the needs and motivation of targeted
users. The human-centered designer shares core elements of the constructionist in being
optimistic, experimental, and collaborative (Brown, 2008). Moreover, design thinkers are optimists
believing that their designs can create change no matter how big the obstacles are; for them,
solving challenges is an enjoyable process. Since the HCD is an iterative process, it gives the
designers permission to fail fast and learn from their previous mistakes. They can always come
up with new ideas, add on to them, then receive feedback to fix and iterate. HCD is all about
learning by doing. (IDEO, 2015)

Previous Projects

Little Builder’s first project was piloted at Janusz Korczak School, an informal school for HIV+,
immigrant, low-income, and street children in Slum Klong Teoi with 22 students and 8 volunteers.
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On Controlling LEGO Education Platforms from
Imagine Logo

Pavel Petrovi€, ppetrovic@acm.org
Dept of Applied Informatics, Comenius University, Bratislava

Imagine Logo (Kala$ and HruSecka, 2004) is a successful learning environment. It is providing a
rich set of features, yet it is very accessible to novice learners. On one hand, it is based on a very
old textual programming language Logo, which suffers from a couple of disputable design choices.
For instance a word has three different meanings: a variable, a function, and a symbol. A
cumbersome syntax distinguishes between them: a colon, and an opening double- quote
character. These may perhaps be difficult concepts to comprehend for a child, but many were able
to overcome this for their benefit. On the other hand, the interactivity and universality of Logo
programming language, and the default mode of immediate command- line control of full-screen
graphical environment is not replaceable by puzzle-like environment with build-and-run paradigm
of Scratch. It disturbs the learner by almost always open editor, which is not necessarily visually
appealing. Language, not building puzzles is the most natural way for humans to communicate
with each other, and so it is also the most natural way to communicate with the computer, and
always will be. Logo allows the user to extend its language. For a similar reason command-line
based operating systems are so popular even in 2015. In every case, Imagine is a popular learning
environment. LEGO Education robotics platforms provide an accessible, understandable, and
well- established constructionist educational tool that complements it. In this poster, we present
the technical solution and example projects for bridging both of these worlds in four generations.
The result is a true constructionist tool and environment with unlimited possibilities for creativity.

Figure 1: Four generations of robotic LEGO can be connected with Imagine Logo. From top-left: LEGO
Dacta Control Lab — sensors and motors are connected through a serial port, and the control program
runs on a PC; RCX — messages are delivered over infrared connection from an IR tower connected to a
serial port, here RCX robot even controls a toy dog robot over IR; NXT — immediate commands or
messages sent to programs written in NXT-G, or any other software that recognizes the standard
message format; and EV3 —messages sent over Bluetooth connection to EV3 programs.

Keywords
Imagine Logo, LEGO MINDSRTORMS, Control Lab, RCX, NXT, EV3
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Robot Programming Workshop for Middle and
High School Girls

Miki Matsumasa (MS, Computer Science, Tsuda College), Chieko
Harayama,Kazuhiro Abe, Nobuko Kishi(Tsuda College), Manabu
Sugiura(Yamanashi Eiwa College)

Abstract

We held programming workshops for middle and high school female students using Scratch to
program educational robots. We presented the educational robots, Romo, as social robots to the
students and asked them to design programs to improve the interactions between human and
robots. We believe we were able to have the students, novice programmers, imagine the future
society with very low cost robots in our daily life. In this paper we would like to describe the
workshop outline, the interaction programs that the students created in the workshop and the
feedback that we received from them.

Figure 1. Romo From Romotive Inc. with Figure 2 Scratch2Romo an
iPod Touch enhanced version of Scratch

Keywords
Computer Science Education, Middle and High School Education, Social Robots.

Background

At Tsuda College, we have held programming workshops for middle and high school students
over the past several years. At our workshops we teach Scratch (scratch.mit.edu) together with
other new technologies. We chose Scratch because it is very easy for middle and high school
students to program. We also believed they were capable of learning more than Scratch, so we
decided to use Romo as a new technology in the summer of 2015. Romo is a low-cost educational
robot. It has caterpillars with a docking station for iPhone or iPod touch (Figurel). Scratch2ZRomo
is a bridge application to connect Scratch with Romo. It can control Romo from Scratch by using
Wi-Fi network and Scratch Remote Sensor protocol (Figure2).

Workshop Outline

The students have engaged in the following activities to understand what robots can do and cannot
do.

1. Understanding social robots
Keep a question “What is a social robot?” in mind.
2. Preparing instruments
Listen to the explanation of instruments, Romo and PC, and set them up.

3. Programming Romo by Scratch
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Teaching programming constructively and
playfully
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Abstract

We demonstrate our best practice to develop IT vision and thinking in school education and how
we link the various subject groups to IT. We wish to show that writing programs is the best game
to play with the computer, because it is better to command the computer than being commanded
by it. To teach programming should not simply aim at practical competence but also to develop
cognitive skills similarly to teaching math, but in many respects more effectively. We have
experimented in a secondary training school in two age groups: 6-10 and 10-14. For the young
group we use our own educational package, for the older group we use a freely available package
(Fling the teacher http://www.contentgenerator.net/fling/ (last visited November 6, 2015)).

Keywords
Syntonicity, playful informatics, programming

Teaching programming

Do not train a child to learn by force or harshness; but direct them to it by what amuses their minds, so
that you may be better able to discover with accuracy the peculiar bent of the genius of each. Plato

While the other teachers in our school used the traditional method of teaching basic commands,
procedures, use of parameters etc., in our group we set a problem: design a game program. For
implementation we used Scratch. This makes it possible that the user could experiment with her
ideas. The concepts of program sequence, selection and iteration will be learnt without defining
these. All the 126 students (four 11-year-old groups and three 14-year-old groups) were happily
working on the project of designing their own game programs.

Scratch is especially suitable for this purpose. The environment is easy to use and the results can
be seen at once.

The students knew the criteria of evaluation beforehand, based on competency evaluation
principles. Their game programs had to satisfy the following:

Use a built-in background or design a new one.

Motion has to be governed using arrows the arrow keys (or some other way).
Sensors (of colour or another actor) should be included.

Sensors should evoke events (e.g. make another actor move).

AN NI NN

The more ambitious students were expected to set initial values and use variables.
We spent six 45-minute lessons for the experiment.

This was sufficient for them to get some insight into programming, to raise some motivation so
that students might work with the projects in their free time as well. The following were produced
by 11-year-old students:
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Figure 1. Labyrinths (designed by 11-year-olds)

Thematic unit plan example (Grade 5)

Lesson Topic covered Primary didactic task
1 Coding Motivation
2 Introduction to the Scratch programming Setting the goal:
environment create your own game program
3 Control statements
4 Event handling (simple conditions) Presenting new material;
' Practice
5 Practice

using variables (additional material)

Application of the learnt material;

Finalizing the game program Control, Evaluation

The process of problem-based programming

When you work up the material, you can use
various approaches to solve a problem. Everyone
thinks differently, so he/she will solve the problem Teacher's example New task,
in his/her own way. Our aim was that the students demonstration raising problem
should understand the gist of the problem. We
provided hints but we never forced them to follow
our guidelines. We let them experiment with their _
own ideas. Due to this they often met problems s rising :xiffr:i:t"fn:”“"t
and asked for help or ideas. We had to be on ;o Do solutions
standby for help in debugging or suggesting a new ‘ '
approach. This is the process of problem-based .
continuous

programming (Figure 2.). testing,
. debugging
The results exceeded all our expectations. Even

those students worked enthusiastically whom we
couldn’t make work earlier. As Polya said the task
you are thinking on may be simple, but if it raises
your interest, it will move your ideas and when you have succeeded solving it, you experience the
excitement and victory of a discovery.

Figure 2. The process of problem-based
programming
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Technicity

Micheal O Dull (Mike Doyle), logios,org@googlemail.com
The British School of Sofia

Psychology has little to say about the ‘how’ of human creativity and the technologies that have,
for more than 300 millennia, been at its foundation. Papert’s intuition that “consciously constructing
a public entity” is cognitively more powerful than a verbal formulation remains mired in philosophy.
Yet the capacity for the ‘good play’ at the heart of creativity is uniquely human whilst language is
held in common with others. How are humans able to create technology that gives the species
power over nature? Perhaps answering the simple question “How can children draw?” would be a
start?

Step 1: Assert that all information used to construct representations of the world and act upon it is
genetically embedded in brains.

Proof: For over 500 million years vertebrates have perceived pink. No photon maps to pink.
Therefore pink must be the product of genetically determined neural structures. The Hubel colour
“blobs” in primary sensory cortex are such a structure. A corollary is that all perception, whatever
the sense, is founded on such internal information. |.e. so-called feature detector neurones are
information sources activated by sense data.

Step 2: Determine how this information might be made available to cognition.

Proposal: Given that increasing invasion by prefrontal neurones of all parts of the brain is a feature
of evolutionary brain expansion, it is proposed that in humans connections are made to the “Hubel”
information neurones in humans. They may thus be activated internally independently of sense
data.

Support: The original Hubel and Wiesel ‘feature detectors’ specialised in lines:
1. Young children’s first drawings are linear.

2. We conceive ideal geometric forms.
3. A square rotated changes its name to diamond, violating object constancy.

4. All technology and arts entail the combination of simple elements.

Step 3: Determine the adaptive advantage.

Discussion: Technology, going beyond the natural, gives humans, through science, power over
nature. This presents a difficulty. Technology, from a classical viewpoint, is lower in entropy than
any biological entity; yet it is the product of one. This appears to violate the second law of
thermodynamics. The post-blackhole concept of entropy, with the four forces added, paints a
different picture. No longer is there an equilibrium state of bouncing balls in a box (and its Maxwell
demon); molecules aggregate under the influence of gravity and, as the other forces come into
play, form imploding stars that produce high entropy black holes and low entropy molecules. Of
the latter, DNA is unique: The ultimate Maxwell Demon; it encodes information, detects molecules,
creates new ones, phenotypically reproduces, and creates new information: e.g. pink.

Given the character of the natural entropic processes that gave rise to DNA, the idea that DNA
might gain access to its own information is not bizarre. Achieved through a suitable phenotype,
that information may be applied at a macro rather than molecular level. The resulting technology
will then provide the necessary entropy differential.

337



Constructionism 2016 POSTERS Feb 1.5, Bangkok, Thailand

What's New in Snap! and BJC

Brain Harvey, bh@cs.berkeley.edu
University of California, Berkeley

Abstract

Snap! news includes keyboard-based script editing (the beginning of support for visually impaired
users), the ability to include Javascript code in a Snap! block definition, and (thanks, Citilab!) the
ability to create standalone applications from projects.

BJC news includes two major curriculum efforts: BJC is now live on the edX platform, and a
substantial rewrite with supporting teacher materials is under way to make BJC easier to use and
more successful in high schools. Also, we have taught BJC to the first 28 of a planned 100 New
York City public high school teachers, and they are teaching students (mostly 17-year-olds) this
year.

°

Keywords
BJC, Beauty and Joy of Computing, Snap!, edX, New York City
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Abstract

In this paper, we introduce the results of game programming from a Scratch workshop for children.
Scratch is a programming language for children (Resnick et al., 2009).

L |

; I ]
S oy '1 T £ “
SNtE
Planning Lecture & Programming Programming

Figure 1. Schematic diagram of the workshop procedure

In the workshop, children first brainstormed ideas for computer games with a facilitator. Second,
they planned how to program the games. Third, they programmed their own, original games
following their plan. Finally, the children planned future work on their game. It is our hope that this
workshop provided the children new experiences in planning and execution. The workshop results
showed that game programming was good for the children, as it encouraged their interest and
motivation. Additionally, the children were interested in each other’s work. In the stage of the
workshop where the children planned their work, we represented their ideas on paper. The paper
enabled the workshop staff to visualize the children’s ideas and the appropriate programming
procedures. Additionally, the children used the paper to describe their ideas easily because the
facilitator showed a model of planning in the programming lesson using the paper. We concluded
that having a tool to visualize the children’s thinking was effective in the programming workshop.
In addition, we considered that it is important to prove the usefulness of the tool through its use by
the facilitator.

Keywords

Workshop, Programming, Scratch
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Analyzing Twitter Data using Snap!
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Abstract

In this paper, we present a software tool which enables students to discover and learn about data
stream systems (DSS) in a constructionist way. As DSS are part of the ongoing developments and
innovations in data management, which are often summarized by the term Big Data, this tool
shows in an exemplary way how these complex topics can be incorporated into school teaching.
Therefore, we extended the block-based programming environment Snap!/, so that it supports
analyzing the Twitter data stream even without having any pre-knowledge on data stream analysis.

Keywords
data stream system; data analysis; block-based; software tool; big data

Introduction

Today, everyone is generating large amounts of data and is always confronted with the results
and implications of data analysis. Not only smartphones and websites are producing and
processing data continuously, but data are also relevant to many other parts of the daily life.
Despite their relevance for everyone (cf. Grillenberger & Romeike 2015), these topics seem hard
to understand because of their complexity. Nevertheless, various ideas that are central to these
topics can be identified: for example, causality or correlation as analysis paradigm, the analysis
methods used, (in particular categorization, clustering and association analysis), consistency,
redundancy and parallelization.

For discussing these concepts at school, appropriate software tools are required in order to let
students gather their own experiences with these systems. While in other teaching contexts, often
professional tools are also used for teaching purposes, typical tools in the context of “Big Data”
are too complex for providing them to students without extensive further support. Instead, finding
ways for reducing the complexity is important for allowing students to build up own knowledge on
such systems in a constructionist way.

Hence, we prepared the topic data stream systems in a way, that students can discover and
understand the efficiency of this modern data analysis approach, the accompanying threats but in
particular also the chances and possibilities that are opened up by these systems on their own.
The software tool presented in the following supports the design of own data analyses without pre-
knowledge on data stream systems, the underlying concepts and ideas or the tool itself. In this
way, the presented approach is prototypical for incorporating the complex and innovative topics in
data management / Big Data for (secondary) computing education.

The Snap! Data Stream Extension

For enabling students to conduct own data analyses, we extended the block-based programming
environment Snap! (Harvey and Moénig 2015) in order to support working with and processing of
data streams. We decided for using Snap! because of its low barriers to entry, but also because it
provides diverse possibilities and is easily extendable. Hence, the students can not only use the
provided functionalities, but also extend them on their own in order to provide additional
possibilities. As data stream source, we selected Twitter, as this social network provides a huge
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JumpSmart: A Platform for Communal Making
and Physical Engagement in Programming
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Abstract

In this demonstration we present our work-in-progress: a platform for creating called JumpSmatrt.
We are developing JumpSmart to inspire new explorations in patterns and programming logic
through open-ended activities for young learners (ages 7-14).

JumpSmart is designed to help young learners acquire new knowledge, abilities and insights
through the construction of personally meaningful artifacts. The digital and physical technology of
our system is built so that learners can engage in technical processes which resonate with their
non-technical interests. Interactions that incorporate novel forms of making can bring computing
to more communities and broaden who participates. Programming needs many methods for entry
(Turkle, 1992) (Resnick, 1998) and we posit that physical activity is a worthwhile gateway to
explore.

We intend for JumpSmart to promote learning through physical activity and extend programming
to a wider array of young learners. The kinds of play possible with JumpSmart further the idea of
using computers as chalk to rethink how computation can be used in making, through engaging,
expressive, and transformative experiences (Millner,2012).

Figure 1. Above is a sketch of JumpSmart interactions. Young learners code interactively while exploring
physical and communal play. The JumpSmart matrix of modular floor tiles is shown sensing pressure and
lighting up according to the rules of a program. Players design programs for the tiles using a blocks-based
environment, creating new patterns of interaction with their peers. They participate in a continuous cycle:
imagine, program, test, play, and iterate.

Keywords:
Physical programming; Toolkit; Whole-body interaction; Blocks-based environments
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Learning About Complex Systems with the
BeeSmart Participatory Simulation
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Abstract

We propose to demonstrate the third iteration of a design-based research study—BeeSmart—on
students’ learning about complex systems. Previously, we presented the second iteration—a
microworld for honeybees’ hive-finding behavior (Guo & Wilensky, 2014). We found that students
had difficulties with random interaction between bees in this complex phenomenon (Guo &
Wilensky, 2016). Here we introduce our design of a whole- class participatory simulation activity
consisting of a HubNet model and a set of inquiry activities to scaffold students’ learning about
random interaction. This work enriches the literature of designing constructionist learning
environments to scaffold students in learning complex systems.

Keywords
participatory simulation; constructionist learning environment; complex systems; randomness

Introduction

Complex systems are hard for students to understand. One of the major sources of difficulty is
randomness involved in these systems (Wilensky & Resnick, 1999). When explaining complex
phenomena, students tend to attribute agents’ interactions as intentional and consistent with the
systems’ goals. In fact, agents follow very simple rules, which are not directly aligned with the
systems’ goals. For example, the overall goal of a swarm of honeybees is to find the best hive site
nearby. However, the individual bees’ do not care about this goal. When a bee discovers a
potential hive site, she reports it to the swarm through a figure-8 dance. The on-watching bees in
the swarm randomly follow a dance to further investigate the site advocated by the dance. When
they return, they in turn dance for the site to recruit more watchers to further investigate the site.
Dances for higher quality sites last longer, so they have a better chance to be followed. Iterations
of such process can eventually lead the whole swarm to agree on the best hive site.

In our previous study, we found that students thought that individual bees needed to look for the
longest dance in the swarm in order to ensure they end up with the best hive. Students did not
know that bees do not have the abilities to observe the whole swarm and pick out the longest
dance. They did not see that patterns can emerge from random interactions (Guo & Wilensky,
2016). To help students overcome these obstacles, we designed a participatory simulation.

BeeSmart Participatory Simulation

Participatory simulations allow students to project themselves into models that can be executed.
In a participatory simulation, students act out the roles of individual elements of a system and then
observe how the behavior of the system as a whole can emerge from these individual behaviors
(Wilensky & Stroup, 2000). Participatory simulations for honeybees’ behavior are not new. For
example, BeeSim (Peppler et al., 2010) is designed for young children to learn about honeybees’
nectar collecting behavior through digitally augmented wearable bee puppets. Our work is different
in that we target a different audience (high school students) with a different phenomenon ( hive
finding) through a different technology (HubNet). HubNet is ‘an open client-server architecture,
which enables many users at the “Nodes” to control the behavior of individual objects or agents
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