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General description of the Learning Design 

Subject Physics 

LD Title  Dynamic Electricity  

Educational level Lower Secondary (Gymnasium)   

Class  3rd grade  

Age group 14-15 years  

Duration  4 periods   

Description Students engage in collaborative activities, in order to explain the cause of conductivity of the materials, to put 
forward the definition of electric current, and define strength. They define what an electric current is and put 
forward Ohm's law. They use digital simulations, and they carry out experimental activities. 

Keywords  Dynamic Electricity, Circuits, Physics  
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Learning activity/Lesson/Unit: Physics: Dynamic Electricity           Class: 3rd grade, Lower Secondary 

 - Digital Tools (affordances) 
Office365 OneNote Class Notebook 

(o365.ats2020.eu), PPT, smartphones 

(photos and videos), multimedia and 

simulation (java), digital quizzes 

 

Skills and competences necessary to reach 
the expected outcomes  

Targeted 
Collaboration and Communication 

 Interact, collaborate, and publish with peers, 
experts, or others employing a variety of tools 
and environments. 

 
Emerging  
Autonomous Learning  

 Autonomous Learning Skills  

Information Literacy  

 Process information and construct new 
knowledge. 

 

Tasks to develop these competences towards the 
learning outcomes 

 Students attend their teacher’s presentation about the 
internal of matter, and the interpretation of conductivity of 
specific materials. They carry out the simulation in OneNote, 
and they present the outcomes in their personas space. They 
use the worksheet and define the strength of the electric 
circuit. l  

 Students take photographs and videos of the activities with 

the devices of the measurement of strength of the electric 

circuit, as well as of the electrical voltage. The findings could 

be uploaded in the personal page of each student, where 

they can make up a useful folder. At this stage they will get 

acquainted with the instruments of Dynamic Electricity. 

They will also implement an activity in OneNote 

Collaboration Space with their team together with the 

instruments.  

 The students will use material (simulation) from the Content 

Library, and they will produce the definition of electric 

circuit. At the same time they will implement activities in 

the lab regarding electric circuits.  

 Students will carry out activities in the lab. They will collect 

evidence about the relationship of electric voltage and the 

strength of electric current which circulates through a 

conductor. They will attempt to interpret their observations 

in order to put forward Ohm's law. Students, in the end, are 

expected to engage in formative assessment activities in 

class by using the corresponding worksheet as well as in the 

questionnaire in OneNote.  

 Students complete the My Learning Journal  

 Students develop their ePortfolios) 

Learning goals - expected leaning outcomes 
Body of knowledge (National curriculum) 
Students:  

 They explore, by the use of multimedia, the 
inside of materials at micro-level, and explain 
the cause of materials’ conductivity (simulation- 
activity 1 in OneNote). They put forward the 
definition of the electric current and determine 
its direction. They define the strength of the 
electric current, and learn about its unit of 
measurement (Worksheet 1) ( 1 period) 

 They name the instrument of measurement of 
the electric current, and they learn to connect it 
properly to a circuit. They manage the 
instruments of measurement of voltage, and 
they learn how they get connected to an electric 
circuit (Worksheets 1 and 3- activity 2 OneNote 
(1 period).  

 They define what an electric circuit is, they 
recognize when it is open and when it is closed, 
and they describe its usual components. 
(Worksheets 2, 3 , 4.1., 4.2.,4.3- activity 2 and 3 
in OneNote)- 1 period  

 They verify Ohm’s Law in an experimental way. 
Formulation of Ohm’s Law. Formative 
assessment activities. ( Lab exercise and 
activities in OneNote Class Notebook 
o365.ats2020.eu)- 1 period 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Learning outputs – through all stages (assessment) 
 Completed the My Learning Journal by the students 

for Dynamic Electricity  

 Evidence of experimental activities in groups  

 Completed activities in worksheets 1,3,4  

 Creation of a page and completion of the work in 
collaboration space regarding the naming of 
instruments  of dynamic electricity, and of their 
description 

 Collection of evidence ( photos and videos depicting 
activities in the lab)  

 Completed the sections on the targeted skills of the 
Formative Self-Assessment Scaffolding Tool of 
Students’ Competences and Skills-Extended version 

 Completed the self-assessment questionnaire on the 
development of the ePortfolios 

 Students’ ePortfolios   

-  
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ATS2020 LD Micro-level- Dynamic Electricity 

Activity title 
Learning goals – 

Learning Outcomes 

Tasks 

(teacher/students) 
Teacher’s role Tools 

Methodology – 
Class Arrangement 

Learning 
Outputs 

(expected) 

Assessment 
tool 

 
Subject area Transversal skills       

Worksheet 1 
Activities 1.2.and 
1.3.  
The teacher 
presents the new 
concept of the 
electric current. 
Students 
distinguish 
between Static 
and Dynamic 
Electricity  
 

Students are able to:  

 Explore by the use 
of multimedia the 
interior of a type of 
material on the 
micro-level, and 
explain the cause 
of conductivity of 
the materials 

 Put forward the 
definition of the 
electric current, 
and define its 
direction  

 Define the strength 
of the electric 
current, and learn 
about its unit of 
measurement  

   

 

 

Collaboration and 
Communication  

 Interact, 
collaborate, and 
publish with peers, 
experts, or others 
employing a variety 
of tools and 
environments. 

Information Literacy 

 Process 
information and 
construct new 
knowledge. 
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 The teacher 

presents the new 

concept in a 

presentation, and 

asks students to 

carry out the 

simulation in their 

private notebook 

(at school or at 

home).  

 He/She, then, 

defines the concept 

of the strength of 

the electric current, 

and asks students 

to apply this 

definition to some 

examples.  

.  

 Introduction to 
the unit. The 
teacher presents 
the concept of 
Dynamic 
Electricity, and 
he/she compares 
it to Static 
Electricity. The 
teaching starts 
with the 
outcomes of the 
last unit 
(conductors) so 
that a transition 
to the concept of 
the electric 
current with the 
use of free 
electrons can be 
made.  

 Worksheet 1: The 
teacher 
encourages 
students to 
observe carefully, 
and write down 

 Worksheet 

1  See 

Materials_

Resources

_Tools in 

the 

Appendix 

section  

 PPT 
presentati
on and 
short 
videos See 
Useful 
simulation
s at 
Materials_
Resources
_Tools 

 The 

simulation 

that 

students 

are 

expected 

 Students sit in 

groups in the 
lab. 

 The different 
groups work 
together. They 
complete the 
worksheet, and 
they announce 
the outcomes in 
the plenary. 

 Students study 
the simulation, 
and write down 
their conclusions 
in their private 
notebooks 
(OneNote)  

 

 The electrical 

conductivity 

of the 

materials is 

attributed to 

the existence 

of free 

electrons 

 The electric 

current is the 

orientated 

movement of 

electric 

charge. 

 Definition of 

direction of 

the electric 

current- 

conventional

/ actual 

 Students’ 

findings from 

the 

 Students are 

assessed 

during the 

presentatio

n of the new 

concept/ 

physical 

quantity by 

the teacher 

with the use 

of an 

observation 

form.  

 Students’ 
assessment 
is completed 
based on the 
findings that 
students 
write in 
OneNote 
after 
carrying out 
the 
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c
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their conclusions, 
from the 
simulation that 
they are carrying 
out, on 
worksheet 
1.He/She also 
guides them in 
studying through 
the book and 
presents the 
pages that they 
should study.  

 
 
 
 
 
 
 
 
 
 
 

to use. See 

Simulation

- Electric 

current at 

Materials_

Resources

_Tools 

 

simulations- 

in Worksheet 

1 as well as in 

students’ 

private 

notebooks 

 

 

simulation in 
OneNote 

Activity title 
Learning goals – 

Learning Outcomes 
Tasks 

(teacher/students) 
Teacher’s role Tools 

Methodology – Class 
Arrangement 

Learning Outputs 
(expected) 

Assessment tool 

 Subject area Transversal skills       

Worksheet 1 and 

worksheet 3 

Activities 4.1, 4.2, 

4.3  

The teacher 
guides students in 
carrying out the 
experimental 

Students are able to:  

 Name the 
instrument 
measuring the 
strength of the 
electric current and 
connect it to a 
circuit properly. 

Collaboration and 
Communication  

 Interact, 
collaborate, and 
publish with peers, 
experts, or others 
employing a variety 

 4.1 Students 

observe the 

instruments 

(ammeters, 

voltmeters). They 

work in  groups and 

 He/ She gives 
instructions 
during the 
learning process.  

 He/She guides 
students to 
present their 
observations, to 

 Worksheet
s 1 and 3. 
See 
Materials_
Resources
_Tools 
(Appendic
es)  

 Group work in 
Physics lab 

 Individual work 
in Private 
Notebooks 

. 

 Definition of 
a circuit. 
Closed and 
open circuits. 
Components 
of electric 
currents and 
their symbols 

 Formative 
assessment 
in the lab 

 Assessment 
in students’  
Private 
Notebooks 
and 



process so that 
they can learn 
how to connect 
devices to an 
electric circuit 
properly, and 
register the 
measurements. 
 
 

 Define what an 
electric circuit is, 
discern open and 
closed circuits, and 
describe its usual 
components.  

 Name the 
instrument of the 
electric voltage, 
and connect it 
properly to a 
circuit. 

 

of tools and 
environments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

write down their 

observations 

 4.2. Students carry 

out experiments on 

the wiring of 

devices in an 

electric circuit.   

 4.3 Students 
connect the electric 
circuit, and write 
down their 
measurements. 
They take photos 
from the 
experiments, and 
they use them as 
evidence in their 
notebooks with the 
proper 
explanations.  

 

collaborate, and 
carry out the 
experiments, 
with safety in the 
correct order. 

 He/She manages 
the time of the 
lesson.  

  

 Photos and 
short 
videos that 
will be 
used in 
students’ 
private 
notebooks  

 Simulation 
(Phet 
Colorado) 
for the 
constructi
on of 
circuits 

 See 
Materials_
Resources
_Tools 
(Appendic
es)  so that 
they can 
construct 
an electric 
circuit with 
its 
componen
ts  

 
 

 

(conductors, 
batteries, 
lamps, 
switch) 

 The 
measuring 
instrument of 
voltage is 
voltmeter. 
The 
measuring 
unit is V 
(Volt). 

 Evidence of 
students’ 
work in 
worksheets  

 

Collaboratio
n Space  

 Homework 
according to 
worksheet 



 
 
 

Activity title 
 

Learning goals – 
Learning Outcomes 

Tasks 
(teacher/students) 

 

Teacher’s role 
 

Tools 
 

Methodology – Class 
Arrangement 

 

Learning Outputs 
(expected) 

 

Assessment tool 
 

Subject area Transversal skills 

Worksheet 4  
Laboratory 
Exercise 
During this 
activity, students 
aim to examine 
the relation 
between the 
strength of the 
electrical current 
and voltage.  
 
 
 
 
  

Students are able to: 

   Verify in an 
experimental way 
Ohm’s Law, and 
apply it.  

 Carry out activities 
through which they 
come to 
conclusions 
concerning the 
relationship 
between strength 
and voltage to a 
given resistance.  

 

Collaboration and 
Communication  

 Interact, 
collaborate, and 
publish with peers, 
experts, or others 
employing a variety 
of tools and 
environments. 

Autonomous Learning  

 Students set out to 
organize activities 
so that they can 
acquire new 
knowledge by 
themselves.  

 
  

 
 

 

 1 a), b), c), d) 
Students continue 
to work in groups, 
and at the lab. They 
attempt to answer 
the questions of the 
worksheet, and 
complete the table 
with the 
measurements of 
voltage and 
strength of electric 
current.  

 1 e), f) g) Students 
analyze the 
measurements 
according to the 
worksheet, and 
they come to 
realize the 
relationship 
between voltage 
and the strength of 
electric current 
(graph).  

 During the 
abovementioned 
activities, students 
keep a folder of 

The teacher:  

 Encourages and 
offers guidance 
to each group in 
carrying out the 
activities.  

 Manages 
potential issues 
that may arise 
with the devices 
of the lab. 

 Attends the 
process of 
completion of the 
My Learning 
Journal, and 
offers guidance if 
needed. 

 

 Worksheet 

4- See 

Materials_

Resources

_Tools 

(Appendic

es)  

 OneNote 

Class 

Notebook  

 Photos and 

short films 

that will be 

used in 

students’ 

notebooks  

 Use of a 
camera for 
taking 
photos and 
short 
videos 

 

 Group work in 
the Physics lab 

 

 Relationship 

between 

voltage and 

strength of 

current in a 

circuit. 

 Ohm’s Law, 

experimental 

verification, 

and creation 

of a graph 

containing 

the 

measuremen

ts of voltage- 

strength of 

electric 

current 

 Students’ 

evidence and 

worksheets 

 

 

 

 Assessment 
is 
continuous 
and 
formative 
according to 
the 
observation
s of students 
carrying the 
activities. 
The teacher 
refers to 
homework, 
and also to 
the theory 
pages in 
textbook ( 
worksheet 
3) 

Outside the 
classroom 

 The teacher 
is able to 
monitor and 
supervise 
students’ 
work, as well 
as to 



photographs and 
short films from the 
activities for their 
private notebooks. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

assesses 
their 
answers in 
Collaboratio
n Space and 
Private 
Notebooks 
according to 
assessment 
questions 

 Homework 
according to 
text book 
and included 
exercises.  

 Students’ 
Self-
Assessment 
about 
Collaboratio
n and 
Communicat
ion skills 

 Formative 
Self-
Assessment 
Scaffolding 
Tool of 
Students’ 
Competence
s and Skills-
Extended 
version See 
formative_a
ssessment 

 



 
 
 
 
 

 

Activity title 
 

Learning goals – 
Learning Outcomes 

Tasks 
(teacher/students) 

 

Teacher’s role 
 

Tools 
 

Methodology – Class 
Arrangement 

 

Learning Outputs 
(expected) 

 

Assessment tool 
 

Subject area Transversal skills 

1st Parallel 
activity My 
Learning Journal: 
Assessment of 
students’ overall 
work 
 

 Autonomous Learning 

 Identify significant 

needs for learning 

based on their 

prior knowledge. 

 Define goals to 

achieve and 

develop a strategy 

to achieve them. 

 Plan and manage 

activities to 

implement 

strategy. 

 Evaluate process 

and results and 

provide evidence 

for achievement. 

 Reflect and explore 

alternative 

approaches 

(metacognition of 

 Students gradually 

complete the 

various fields of the 

My Learning 

Journal. 

 The teacher 
supervises and 
provides 
guidance during 
completion of the 
My Learning 
Journal. 

 Completio

n of all 

fields of 

the My 

Learning 

Journal for 

the unit 

“Physics-

3rd grade- 

Dynamic 

Electricity”

.See 

Materials_

Resources

_Tools(Ap

pendix). 

 
 

 Individual work   The teacher 
assesses the 
My Learning 
Journal of 
each student 
with the use 
of the 
assessment 
tool that he 
has 
previously 
presented to 
students, 
and they 
have agreed 
upon. The 
percentage 
of grading 
will be 
equivalent 
to a test.    

 
 
 
 



their learning 

cycle). 

. 
  

2nd Parallel 
Activity: Creation 
of students’ 
ePortfolios 

 Autonomous Learning 

 Evaluate process 
and results and 
provide evidence 
for achievement. 

 Reflect and explore 
alternative 
approaches 
(metacognition of 
their learning 
cycle). 

  

 

 

 

 At the end of the 

Learning Cycle of 

Dynamic Electricity, 

students put 

together their 

individual 

ePortfolios. The 

student provides 

guidance, and 

motivates them to 

select evidence 

from the activities 

that they carried 

out at earlier stages 

(homework 

assignment, 

experiments, 

assignment on 

Dynamic Electricity, 

quizzes) in a 

manner that the 

process of learning 

is presented. 

Students may use 

the content of 

ePortfolios the 

future in order to 

 The teacher 
oversees the 
ePortfolio 
process and, 
provides 
guidance, if 
needed. 

 

 ePortfolios   Individual work 
at home 

 Creation of 
ePortfolios 

 Assessment 

by the 

teacher by 

the use of 

Assessment 

Scaffolding 

Tool for 

Students' 

ePortfolios: 

https://reso

urces.ats202

0.eu/resourc

e-

details/SCTS

/assessment

ToolePortfol

io 

 Students’ 
Self-
Assessment 
by the use of 
a Self- 
Assessment 
tool on 
ePortfolios. 
See 
formative_a
ssessment   

https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio


 

 

  

present their work, 

or possibly to 

prepare for the 

exams.   

 



APPENDICES  

The worksheets as well as the materials contained in the following table can be accessed in the following link under the unit Δυναμικός Ηλεκτρισμός (Dynamic Electricity). 

https://ats2020-

my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-

jxz9my2nDg 

 

 

  

 MATERIALS-RESOURCES-TOOLS  

1 Προσομοίωση- Ηλεκτρικό Ρεύμα (Simulation- Electric current) 

2 Βοηθητικές προσομοιώσεις κατανόησης (Useful simulations)    

3 Φύλλο εργασίας 1 (Worksheet 1)  

4 Φύλλο εργασίας 2 (Worksheet 2) 

5 Φύλλο εργασίας 3 (Worksheet 3) 

6 Παρουσίαση Phet Colorado για την κατασκευή κυκλωμάτων (Presentation Phet Colorado for the construction of circuits)   
https://phet.colorado.edu/el/simulation/circuit-construction-kit-dc 

7 Φύλλο εργασίας 4 -Εργαστηριακή Άσκηση : Ο νόμος του Ωμ (Worksheet 4- Lab exercise Ohm’s Law) 

8 Ημερολόγιο Η Μάθησή μου για την ενότητα (My Learning Journal for the unit)  

https://ats2020-my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-jxz9my2nDg
https://ats2020-my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-jxz9my2nDg
https://ats2020-my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-jxz9my2nDg
https://phet.colorado.edu/el/simulation/circuit-construction-kit-dc


FORMATIVE ASSESSMENT TOOLS 
Formative Assessment Scaffolding tool 1 
Formative Self-Assessment Scaffolding Tool of Students’ Competences and Skills-Extended version: https://resources.ats2020.eu/resource-details/SCTS/assessment-skills-
student-extended 
 
Formative Assessment Scaffolding tool 2 
Self- Assessment questionnaire for the creation of ePortfolio (Ερωτηματολόγιο Αυτοαξιολόγησης για τη διαμόρφωση του ePortfolio) Available at https://ats2020-
my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-
jxz9my2nDg under the unit Δυναμικός Ηλεκτρισμός (Dynamic Electricity) 
 
Formative Assessment Scaffolding tool 2 
Assessment Scaffolding Tool for Students' ePortfolios: https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio 
  
 

 

 

 

 

 

 

 

  

https://resources.ats2020.eu/resource-details/SCTS/assessment-skills-student-extended
https://resources.ats2020.eu/resource-details/SCTS/assessment-skills-student-extended
https://ats2020-my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-jxz9my2nDg
https://ats2020-my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-jxz9my2nDg
https://ats2020-my.sharepoint.com/personal/nicolina_markidou_ats2020_eu/_layouts/15/guestaccess.aspx?folderid=0097fc6c02f7c4ab69de70549e4f49959&authkey=Aa5LXMqbFyit-jxz9my2nDg
https://resources.ats2020.eu/resource-details/SCTS/assessmentToolePortfolio


 

Figure 1Στιγμιότυπο από ePortfolio μαθήτριας της πειραματικής τάξης  

 


