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Training program for teachers or others interested
 in the Development and Implementation of STEAME Schools


Module Number and Area/Topic: Module 8. How to work on projects (peer instruction)

Introduction and Broad Description of the Context and Goal of the area/ topic addressed: This module provides ideas and training on how to help teachers and school students work effectively on projects presenting outcomes of scientific investigations/experiments

Learning Outcomes: With the completion of this module the trainees will be able to:
1. Define project objectives. 
2. Work out strategies to achieve the objectives. 
3. Understand possibility and necessity of finding supporting materials in internet and beyond.
4. Implement technology in working on projects.
5. Improve their collaborative skills.

Content and Resources (providing information on the various constituents/ dimensions of the topic under consideration): 
Learn and Creativity Plans or parts thereof as a source of inspiration for topics of projects.

Methodology and approaches for the module training: 
Peer Instruction is an interactive and addaptive student centered curriculum. It is distinguished by exhanced addaptability to various educational situations.

PART 1: General introduction to peer instruction.
· Presenting technology allowing to work without usual psychological barriers damping free ideas exchange (e.g. PINGO).
· Providing examples of “good questions”, i.e. questions which sparkle discussion.
This part is of general nature not restricted to working on projects.

For the rest of the module let us assume, by the way of an example, that the project to work on is called “Bitcoin, the gold of the internet era”. Expected outcome is a presentation of 50 minutes adressed at fellow highschool students with some prior STEAME training but freshly exposed to cryptocurrencies ideas.

PART 2: Identifying goals of the project.
· Description of the main goal and defining border conditions.
· Segmenting the main goal into subtasks and analyzing possibilities to spread the work.
This part sounds easy but it is not completely obvious. In our running example Bitcoin is a very broad topic and it has to be narrowed or at least appearing fields need to be identified. Possible points are the following:
· Historical aspect: origins of currencies, why is gold precious, is value an abstract idea?
· Geological aspects: where does the real gold come from? And where does the bitcoin come from?
· Technology behind: the idea of blockchain.
· Mathematics behind: one way functions, open cryptography, public and private keys, elliptic curves.
· Entrepreneurship part: discuss briefly if and how to invest in bitcoin. Is mining still effective enough?
These points are just samples. The topics are not disjoint. And it is good so, because we want STEAME education instead of field oriented education.
Once the subject is better described and understood, it can be divided in working packages.
IMPORTANT: assigments of working packages should be done internally in the project group rather than decided by an instructor.

PART 3: Identify strategies leading to the achievment of the goals.
· Strategies depend on available resources and experiences of the team. These should be identified first.
· The goal can be approach by various ways. Efficiency should be accompanied by confidence. Approaches clearly beyond abilities of the project team should be abandoned.

In our working example the following strategies are possible:
· Divide work according to points identified above. Discuss within the team who feels most comfortable with specific subjects and working methods: internet research is different from visiting a library or seeking expert advice e.g. in the form of an interview.
· Team members not comfortable with assigned tasks deliver input delayed and of low quality or even missing the point completely. Make sure that everybody understand what is expected from him. This is crucial for productive work and satisfactory final outputs.
· Divide work in phases. After preparatory phase it might turn out that assumed approaches do not work or require too much effort. Give possibility to rethink the assignments. 
· Adaptability and creativity are essential. Let team members feel free but not let them loose the cumulative responsibility out of the view.

PART 4: Working out the assesment.
· General rules for team based learning apply. They include but are not restricted to:
· Make sure that the group is properly formed and managed.
· Make sure the students understand their accountability for individual and group work.
· Seek to obtain immediate feedback from the students frequently.
· Team should learn and develop in the process of working on a project. Personal skills, e.g., communication skills are often more valuable than dull knowledge.

In our working example students should collect and order data for the parts of project they are responsible for. They should present already pre-selected data to their fellows for further utilization or discarting. For example, should it be explained that gold is created in super nova erruptions and that it was on the Earth at the time it was just forming. Or: are there historical analogies to blockchain technology available? Is it necessary to measure the value of bitcoin in traditional, fiat, currencies? Does it have value independent of earlier means of assigning material value? Was bitcoin created because of the 2008 financial crisis? What are the risks and what are the advantages of the new technology?
There are many dirrections in which the project might go. One has to decide if it touches more dirrections or rather goes deeply in one specific leaving other parts of the story for future considerations.

PART 5: Final Phase. Self-assesment.

· Screen critically the results of the project before presenting them to the outer world/teacher for evaluation.
· Try to find weak parts of the results and if time permits go back to PART 2 and improve.

In our working example it is crucial to actually try out the whole presentation. Does it fit in the expected time frame? Are the ideas presented clearly? Does the presentation technology work properly and is made as far as possible independent of individual’s computer? 
[bookmark: _GoBack]Screen the presentation for loose ends, e.g., announcing in the introduction “we will explain how…” and never actually doing it?
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