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Abstract 

On Galileo's experiment of throwing balls at the Pisa‟s tower, many pages have been 

written if and in what context those experiment(s) took place (Wikipedia 2014). Galileo doesn‟t 

report such an experiment, but he did mentioned the relative “though” experiment proving wrong 

in Aristotle‟s theory (Andrews 2010). The present, open inquiry base science education (IBSE), 

proposal aims typical students and students with disabilities and/or special educational needs 

(SEN), in order to investigate whether two bodies arrive simultaneously or not at the ground, 

using “low-cost” materials (Koumaras 2002, Valadares 2005), posters, interactive whiteboard 

(IWB), photo and video editing software via a GoLab‟s Inquiry Learning Space (ILS) – see 

http://goo.gl/X4c4so. The educational process “negotiates" basic physics‟ concepts, such as 

field, field strength, gravity, with innovative educational tools. So, this open inquiry 

(Παπαζηαμαηίοσ 2011a,b, Levy 2011) via an ILS approach is providing internal motives to the 

students (Boekaerts 2002). The present educational scenario «overcomes» a) the difficulty –for 

students with SEN – to connect core scientific ideas & mathematical representations 

(Πανηελιάδοσ 2006), b) that students‟ concepts are universal & not easy to be modified (Driver 

1994, Περδίκης 2006, Heywood 2010), c) the general difficulties in memory (short term, 

working, long term) for students with SEN (Πανηελιάδοσ 2004, Μπόηζας 2004). Our educational 

objectives are from the revised taxonomy of Bloom (Heer 2012) and refer to a process of 

teaching as a necessary means to an end (Staver 2007). We also took in our concern to 

achieve the maximum active involvement of all of our students in order to understand the basic 

scientific concepts and Ideas (Staver 2007, GoLab 2015b), setting our educational goals in the 

zone of proximal development (Vytgosky 1978). Finally, we succeed to integrate the emotion 

component in learning (Hinton 2008). 
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Introduction 

The present didactic proposal integrates the use of the Go-Lab‟s ILS, tools & repository 

and the Go-Lab Inquiry Cycle1. The lesson plan is aimed at Junior High Schools students, both 

General and Special Education. The present educational scenario «overcomes» a) the difficulty 

–for students with SEN – to connect core scientific ideas & mathematical representations 

(Πανηελιάδοσ 2006), b) that students‟ concepts are universal & not easy to be modified (Driver 

1994, Περδίκης 2006, Heywood 2010), c) the general difficulties in memory (short term, 

working, long term) for students with SEN (Πανηελιάδοσ 2004, Μπόηζας 2004). It forms an 

inquiry learning model and it can be completed in two (2) didactical hours. Of course, teaching 

hour may be extended - clear for Special Education - depending on the learning maturity of the 

                                                           
1
  http://golabz.eu  

I've waited my hole life for these few atoms 

to swim, synchronised, into tetrahedra […]  

                      Jo Shapcott «The alchemist»   
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students and the degree of familiarity to those practices. Each of the interventions proposed to 

be a  two hours continuum plan. The scenario Includes: Online Lab, the Electricity lab2, 

experiments with “low cost” materials, the use of smart-phone and/or tablet for initial and final 

wireless recording students' responses (Πιερράηος 2013), the use energy chains and charts. 

The initial idea was to emphasize the dialogue of reality (experiments) and models (virtual 

laboratory). As the use of models is very broad (Ginnis et al. 2010) and necessary in science, all 

students are invited to recognize the ideality of the model, while understanding the limitations of 

such simulations in the display and interpretation of  real  world. Additionally, students will work 

on basic physics‟ concepts, such as field, field strength, gravity, using innovative educational 

tools and they will extract their conclusions between physical quantities. They will also 

recognize energy conversions and transfers. It is my strong belief, that experiments with simple 

materials “weld” the scientific knowledge and understanding of the scientific ideas to everyday 

life experience and the content of the scientific ideas respectively. Students will work in groups 

with both the virtual laboratory and the "real" laboratory. These experiments (Κοσμαράς 2002) 

reinforce the learning benefits of teamwork models, of learning, of investigation, of differentiated 

instruction and are a very important component in creating a positive climate in the classroom. 

Finally, as optional, there is a third lesson plan using the “electrical circuit – traffic road” analogy. 

 

The Go-Lab Inquiry Cycle, Inquiry Learning & Prior knowledge 

 

 

Figure 1. The Go-Lab Inquiry Cycle (http://golabz.eu). A teacher can choose „red‟ or „purple‟ road. 
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Inquiry learning can been seen as an intentional process to diagnosis and problem 

solving, design an experiment, searching for and manipulating information, hypotheses‟ 

formulation and models construction, discussion and superposition arguments etc. 

(Παπαζηαμαηίοσ 2011a,b). In the context of Go-Lab contest, we recommend the use of the Go-

Lab Inquiry Cycle (see Figure 1).Students work in groups of 2 or 3 in the school lab or in the 

classroom or, even, at an appropriate point in the yard area – temporary laboratory (Braund, 

Reiss 2004). The materials for activities can be provided by the teacher or by the students. 

Although there is not "obvious" risks we propose to take security measures (e.g., gloves, 

laboratory goggles). Students will use P/C, interactive whiteboard, projector, or alternatively, 

student notebook and personal smartphone/tablet. Students are urged to work with worksheets 

knowing the concepts presented in the Table below. Note that at the beginning of every school 

year takes place an initial evaluation and then refresher courses – see Table 1. Special 

attention is given to energy (Tiberghien et al. 1999) regarding the correct vocabulary, the 

mechanisms (work, heat) and the forms of energy. For this purpose we propose materials, like 

posters, as well a (distinguished) Worksheet for PhET "Energy Forms and Changes" applet3. 

 

Table 1. iInitial evaluation and refresher courses on the concepts for my students (B & C class of Junior 

High School) 

Concept Prior knowledge Junior 

High’s 

Class 

Means & Materials 

    

 

Mass / 

Energy 

matter, density, atoms, periodic table, forms of 

energy, mechanisms of energy (work - heat), 

correct vocabulary, energy diagrams 

 

Β΄   

>> didactic material from the Ministry of 

Education  

(see  

http://ebooks.edu.gr/2013/allcourses.php) 

>> informal material 

>> experiments with “low-cost” materials  

(see  http//:4myfiles.wordpress.com) 

Motion / 

Field 

displacement, velocity, acceleration, force, 

interactiοn, action-reaction 

Electricity 

 

electric charge, electric current,  electric circuit  
C΄  

 

 

Τhe ILS of the proposed teaching scenario. 

Our educational objectives are from the revised taxonomy of Bloom (Heer 2012) and 

refer to a process of teaching as a necessary means to an end (Staver 2007). We also took in 

our concern to achieve the maximum active involvement of all of our students in order to 

understand the basic scientific concepts and Ideas (Staver 2007, GoLab 2015b), setting our 

educational goals in the zone of proximal development (Vytgosky 1978).  

                                                           
3
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The implementation of this didactical proposal was awarded with the 1 st prize of the 

2015 GoLab national contest (Nerantzis & Mandiliotis, 2014) and the award was the attendance 

of the 2015 GoLab summer school. To study the free fall many teachers have developed some 

very interesting educational experimental setups using ICTs and e.g. Arduino4. For the 

implementation of this activity the use of cameras and/or smartphone and/or tablets and photo 

editing software and video is “required”. The present, open inquiry base science education 

(IBSE), didactical proposal also includes the educational use of comics (Kakalios, 2009), 

experiments with “low cost” materials, the use of smart-phone and/or tablet for wireless 

recording of students‟ responses, posters (Figure 5), interactive whiteboard (IWB), photo and 

video editing software via a GoLab Inquiry Learning Space (ILS) (http://goo.gl/X4c4so).  

Right below we are presenting the “Falling Objects” ILS. You can find it on-line here 

http://goo.gl/X4c4so or here http://www.golabz.eu/spaces/falling-objects. If it requires a 

nickname you can insert …whatever you want (e.g. kf, 1234, George, …). Let us note a) we 

present the ILS here without all the images added on-line and without the Extend phase and b) 

the content of the ILS is “constantly” changing. In order to edit and develop an ILS we must 

register to Graasp (graasp.eu). A Graasp user can “copy/paste” the hole ILS and modified it 

according to his/her students‟ educational needs. 

 

 

1. See the comic strip below and then answer the the following questions 

(http://goo.gl/djIejr)  

 

                                                           
4
 http://ekfe.thesp.sch.gr/autosch/joomla15/images/ekfeArduino/freefall.pdf 
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2. And now please watch this short video on Galileo Galilei! 
(https://youtu.be/NMM8vx9vDiE)  

 

 

3. Now share your thoughts and your observations. (GoLab app: input box) 

 

…Go to the next Phase! 

 

 

https://youtu.be/NMM8vx9vDiE
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In this phase we are about prepare our scientific research to answer the question "Two 
(different) objects which let simultaneously from the same height arrive simultaneously or 
eterochrona the ground?" 

4.  But,first, answer to the next question...  (http://goo.gl/nyu0FQ)   

 

5. Now -with your group- make a list of the factors / parameters, in you opinion, they must take 
them into account to our research ...and share them with your classmates. (GoLab app: input 
box) 

 

6. Now, discuss with your group and propose/design an activity to investigate the question 

above. Give a title to the activity you propose, list the materials you gonna need and if you can, 

make a draw/sketch. 

Reminder: In an investigation, after deciding what factors include, (each time) we vary one 

factor while holding constant all the rest, checking / measuring / recording some quantity / 

quality. 

 

7. Finally, try to describe shortly your "steps" of your expreriment.. (GoLab app: skratchpad) 

 

http://goo.gl/nyu0FQ
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…Go to the next Phase! 

 

 

8. Make sure you have all the necessary materials: 

* two (2) identical containers, * string, * small spill, * metal wire, * various materials (clay, 

Styrofoam, water, metal, etc.), * scale, * scissors, * smartphone and/or tablet and/or camera ,  

* PC and/or laptop, * photo editing software, * video editing software. 

Proceed to construction of the experimental setup. 

 

 

 

9A.  In order to design the experiment use the following very useful GoLab's app... (GoLab app: 

Experiment Design Tool) 
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9B. And by using the following Google Spreadsheet (please Copy/Paste) you may record you 

activities... 

- in the field "GROUP" write your group's number 

- in the field "Material" write down the material in the container 

- in the field "Weight" note the weight of the material in the container 

- in the field "PHOTO#..." note (after editing) if the two bodies are falling "together” 

(http://goo.gl/9VyN1P)  

 
 

10. Start! Place (at the points I and II - see the drawing below) either a different number of 

identical objects (case III) either different materials inside the containers (case IV). Leave (or 

cut) the line while recording the falling with smartphone/tablet (e.g. with the application 

PhotoSequence Pro). Make sure you "save" photos & videos. Repeat for different materials 

(soil, air, currencies) and / or different amounts ...   That's it ! 

http://goo.gl/9VyN1P
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 (https://youtu.be/K6ERHOn2k_g)   

11. For the video files you can use a movie editor (like Movie Maker) and take some snapshots. 

Then, you can edit these snapshots/photos with an editor (like Paint) ... Take a look how the 

snapshots will "look like" after editing in the examples below... 

 

  

https://youtu.be/K6ERHOn2k_g
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 We try to observe that if there is a slope in the lines ... 

 Record your observations in the table (back to Step 9) 

 

…Go to the next Phase! 

 

12. Discuss with your group what do you have noted from the research you did. Discuss if your 

research's findings your was expected. (Yes or No? Why?). There are factors/parameters that 

can create "errors / deviations"? (What? Why?).  

Support your opinion with arguments. 

 

13. Write a short text that sets out the experiment, your team's conclusions and observations. 

This material will be presented in plenary (class). 

 

>> Homework: Print and fill in the following *.pdf file!   



Experimental (open) inquiry with low-cost materials, on the simultaneous freefall of two different bodies 

from the same height 

11 

 

 

 

In the following app you can upload & share your files (doc, ppt, pdf, mp3, ..., ...) (GoLab app: 

Drop file) 

 

…Go to the next Phase! 
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14. Before presenting each group's experiment and the associated results, please re-replied 

(!) to the questionnaires you met previously! ... (http://goo.gl/sqxXrc & http://goo.gl/OEDKWS) 

 

 

 

and… 

 

http://goo.gl/sqxXrc
http://goo.gl/OEDKWS
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15. In parallel, you can discuss and comment on the following poster "Aristotle vs Galileo". 

 

 

16. At the end, you can watch an interesting video on Galileo Galilei and the "hammer & 

feather" experiment from ....the moon! (https://youtu.be/Maqhxq_LEMQ & 

https://youtu.be/KDp1tiUsZw8)  

 

https://youtu.be/Maqhxq_LEMQ
https://youtu.be/KDp1tiUsZw8
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Discussion 

In order to design the present proposal we took into account our pupils difficulties and 

the teaching requirements of the specific way of content‟s organizing and presenting. 

Subsequently, the activities were designed to be simple, understandable, not based on 

students' language skills, stating all the same theoretical concepts and to promote cooperation 

between the typical and special education. The present project combines self-motivated team-

working students, exploring as researchers, describing as scientists, inquiring and explaining, 

peer to peer education, integrating ICTs and m-learning, with better relationship between 

teachers & students, positive self-esteem of the students and happiness as educational 

outcomes. The project‟s approach is not a typical/common didactic approach to Hellenic 

Schools. As a teacher I saw my students acting, asking questions to trying and trying again and 

being happy. I succeed to integrate the emotion component in learning, cooperation and 

consistency & continuity to teaching. All the above are objectives through to an effort for an 

inclusive education. 
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