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When you’re 

happy and you 

know it 

clap your … oops 



• Learning 

• Observations & assumptions 

• Error analysis 

• Research based teaching 





 





 



Learning methods 

Trial & error 

Inquiry 

Model 

Punishment & award 





 



 



 





Dave Morris  
The way of improvisation 

“ let yourself fail” 10 min 
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6. Problem 
solving 

4. Exercise alone 

5. Discuss 

1. Listening 

2. Reading 

3. Taking notes 

Learning activation 



Take 
control 

Don’t tell them what they 

should know, make them 

want to know! 



• Mr. Velik 

Challenge your preconceptions 
or they will challenge you 

Vulkan scientist 



Uri Alon 
We have to change the culture of 

science to do better research 

Fotografija:  

James Duncan Davidson 

15 min 

../../3. Video/UriAlon_2013G-480p-sr.mp4


Observation and assumption 

 





 



Take 

control 

Don’t tell them what they 

should know, make them 

want to know! 



 



 
OK 

now what? 



 

How to write  
a report Title 

Abstract 

Introduction 



Primjer upute kako izgleda radnja 
INTRODUCTION 

METHODOLOGY 

RESULTS 

CONCLUSION & 

DISCUSSION 

Topic & Definitions 

Focus 

Goals 

Techniques 

Experimental setup 

Aims 

Major discoveries 

Comparisons 

Answers 

Explanations 

Further implications 

TITLE 

AUTHORS 

ABSTRACT 

KEY WORDS 

ABBREVIATIONS 

CONTRIBUTIONS 

LITERATURE & 

REFERENCES 

APPENDIX 

How to write  
a report 





1. observation 

2. noticing 

3. question formulation 

4. hypothesis creation 

5. testing hypothesis 

6. result analysis 

7. interpretation 

8. conclusion 



observation 

noticing 



Motivation 

../../../SKOLA/GIMNAZIJA/2 razred/00. za odraditi/Termodinamika i toplina/The Lord of the Rings - You Shall Not Pass - (HD).mp4


 

Adiabatic  = not passable (from gr. a = not; dia = through; batos = passable) 



Challenge 

How things move? 

What oscilates? 

Burning fat? 



Proposal of research 

What do you need to have: 
Idea – make assumptions how car would move 

under the influence of force 
Check – think of the way to check if your 

assumption explains movement of car 
Measurements – what is your checkup made of? 

What are you measuring? What do you need to 
make measurements? 

Result – how will you present your results and how 
do you know that you made it? 



Adaptation 



Improvisation 

(research) 











One year younger 

Acceleration vs weight 



One year younger 

Measured pressure Vs number of particles 









Gravitational  regime: d = 0,204 D 



Gravitational  regime: d = 0,204 D 







Water heating 





y = 10.55x + 654.84 

y = 11.265x - 64.859 

y = 11.854x - 439.06 
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Series1 

Series2 

Series3 

Linear (Series1) 

Linear (Series2) 

Linear (Series3) 

22. May 1960. 
Chile, M 9.5 

27. Mar. 1964. 
Alaska, M9.5 

27. Feb. 2010. 
Chile, M 8.8 



What was before? 



Idea 

Assumption 
(hypothesis) 

Prediction Test 

Result 



Idea 

Assumption 
(hypothesis) 

Prediction Test 

Result 

Experiment 

What 
influences 

What is 
measured 

Discussion 

Result 
visualisation 

Question 

Critics 

Testable 

Simplification 

How to 
check 

Expectations 



Problem: what are you testing / measuring 

Procedure: what do you plan to do? What do you think 
 will happen? 

Hypothesis If __________ then _________ 

Independent  
variable 

Dependent  
variable 

Constant 

Observations 



Introduction: what are you trying to figure out? 

What will you do to figure that out? 
What were your expectations 

The most important 
element of data 

What did you want to 
achieve? 

How relevant is your 
data? 

Sources of errors 
Mayor concepts Trend 

Correction of errors 
What are 

measurements saying 
about the problem 



Structure 

Experiment explanation 

Result representation 

Error analysis 

Discussion and modelling 

Generation of conclusion 



Sketch 



Feedback 



Presentation 
Content Execution 

Definitions of terms 



1st school 
symposium on 

forces and motion 

Book of abstracts 



Make mistakes 

What is on a board What teacher sees 

What will students remember 

What students see 

What will be on test What cleaning person sees 



Thank you 
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