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A	FLIPPED	LEARNING	UNIT	PROJECT		

Subject:	 ICT	&	Robotics 

Title:	 Programming	Lego	EV3	robots	

School:	 2nd	EPAL	of	Trikala	

Teacher:	 prof.	Avdelidis	Evangelos	

Class:	 1st	Grade	

 
 

1 The	challenge	consists	of	three	questions:	
How	can	I	build	a	Lego	EV3	robot?		
How	can	I	create	basic	programs	for	Lego	EV3	robot?		
How	can	I	create	augmented	reality	experiences?	
	
Prerequisites:	
Basic	ICT	skills	

 
 
 

2 TEACHING	UNIT	AIMS	

The	aim	of	the	teaching	unit	is	being	familiar	with	the	robotics	technology.	The	students	will	
learn	to	construct	a	robot,	connect	 it	with	the	computer,	create	programs	and	augmented	
reality	experiences.	
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DESCRIPTORS	DEFINING	THE	LEVELS	

KNOWLEDGE	 ABILITIES	 SKILLS	

§ describe	 the	 basic	 parts	 of	
a	Lego	EV3	robot	

§ recognize	 the	 basic	 func-
tions	of	EV3	Brick	

§ become	 familiar	 with	 the	
LEGO	 programming	 envi-
ronment	

§ understand	 how	 a	 robot	
moves	and	turns	

§ become	 familiar	 with	 the	
basic	 algorithmic	 struc-
tures	

§ understand	the	importance	
of	coding.	

 
 
 

§ assemble	components	to	
build	EV3	robots. 

§ use	the	LEGO	program-
ming	environment 

§ connect	the	robot	with	
the	computer 

§ create	code	with	blocks 
§ use	sensors	to	solve	

problems 
§ create	augmented	reali-

ty	experiences 
 

Key	skills:	
§ communication	in	the	mother	

tongue	
§ basic	skills	in	science	and	tech-

nology	
§ digital	competence	
§ learn	to	learn	
§ problem	solving	
§ social	competences	
	
	
Disciplinary	skills:	
§ create	programs	using	

knowledge	and	skills	acquired	
§ understand	the	importance	of	

coding. 
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	 TOOLS,	INSTRUMENTS	AND	LABS	

 
 

INSTRUMENTS	AND	TOOLS	 	LABS	

Video	 Innovation	lab	

Computer,	Lego	EV3	Robotic	kits	 Computer	lab	

Tablet	or	mobile	phone	 	

Video	projector	 	

 
 

TESTS	TYPOLOGY	

Oral	tests	 True/false	questions		

Multiple	choice	questions	 	

	 	

	 	

 
 

METHODOLOGIES	

Methodologies:		
The	 challenge	 is	 to	 promote	 students'	 interest	 about	 science,	 informatics	 and	 technology	
and	enhance	their	knowledge	and	digital	skills	using	the	flipped	classroom	methodology	and	
educational	robotics	which	combines	learning	with	the	gaming	and	transforms	education	in-
to	a	 fun	activity.	This	unit	 includes	practical	activities	and	educational	 techniques,	 support	
new	 and	 modern	 methods	 of	 learning,	 promote	 constructivism,	 problem	 solving,	 critical	
thinking	and	analytical	thinking,	teamwork,	creative	learning,	learning	by	doing,	learning	by	
making.	The	activity	in	the	classroom	includes	three	phases	where	both	the	teacher	and	the	
pupils	carry	out	certain	activities,	 such	as:	Experience	Phase,	Production	Phase,	Processing	
Phase.	
 
  



 

 
FLIP2LEARN – F2L 

Erasmus + Programme Strategic Partnership for School Education 
AGREEMENT n. 2017-1-IT02-KA201-036948 -CUP: H89D17001200006 

 

CLASSROOM	ACTIVITIES	

EXPERIENCE	PHASE	
What	does	the	teacher	do?	

The	 teacher	 presents	 some	 basic	 information	 about	 the	 Lego	 EV3	 robots	 and	 the	
Lego	 EV3	 programming	 environment.	 Then	 the	 teacher	 introduces	 flipped	 learning	
methodology	 and	 help	 students	 understand	 that	 they	 will	 combine	 face-to-face	
teaching	with	 distance	 learning	 via	 computer	 activities	 (blended	 learning).	 In	 addi-
tion,	they	are	told	that	the	process	would	take	part	in	a	reversed	order	from	the	usu-
al	one	(flipped	classroom).	
The	teacher	asks	the	students	to	go	to	the	website	to	see	the	video	concerning	the	
method	of	the	flipped	classroom,	the	video	lesson	and,	moreover,	explains	what	they	
will	have	to	study	and	asks	them	to	carry	out	the	activities	they	will	find	on	the	same	
page	of	the	site.	

What	do	the	students	do?	
They	study	the	educational	material	and	watch	the	videos	at	home.	
	

PRODUCTION	PHASE	
What	does	the	teacher	do?	

§ Prepares	 the	 innovation	 lab	 (robotic	kits,	computers,	 tablets)	and	gives	 instructions	
about	the	activity.	

§ Watches	over	the	pupils,	noting	their	behavior;	
§ Provides	the	material	to	consult	and	/	or	study	necessary	for	the	performance	of	the	

activities	
What	do	the	students	do?	

Divided	into	groups	of	2	members,	the	pupils	carry	out	the	activity	which	consists	of	
two	phases.	 (products	 to	be	 implemented,	comparison	strategies,	evaluation	activi-
ties).	The	students	are	asked	to	combine	the	 information	they	acquired	outside	the	
classroom	and	 interact	with	 them	and	 their	peers	 in	a	way	 to	show	that	 they	have	
become	active	users	of	information,	based	on	their	personal	experiences,	opportuni-
ties,	critical	thinking	and	interaction	through	group	activities.	They	will	build	the	ro-
bots	and	they	will	create	code	in	light	of	the	given	working	sheets.		

	
PROCESSING	PHASE	

What	does	the	teacher	do?	
§ Asks	questions,	provides	evaluation	tasks,	guides	and	supports	the	students.	
§ At	the	end	the	teacher	presents	the	evaluation	results.	

What	do	the	students	do?	
They	 socialize	 their	 works	 and	 evaluate	 themselves.	 They	 do	 evaluation	 activities	
testing	their	performance.	
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Tools	used	during	the	teaching	activity	

Video	lesson,	EV3	software,	augmented	reality	app	

 

DESCRIPTION	OF	THE	TEACHING	UNIT	DEVELOPMENT	

Work	at	home	
The	students	are	invited	to	visit	the	teacher's	website	where	they	can	download	useful	files	
for	studying	and	watch	videos	about	the	lesson	with	the	activities	to	be	performed	after	
the	vision. Students	can	view	the	digital	content	as	many	times	as	they	want,	they	can	fo-
cus	on	any	points	they	wish,	at	their	own	space	and	their	own	pace	
	

First	hour	of	lesson		
Work	in	the	classroom	
Teacher	introduces	flipped	classroom	methodology.		
Presents	some	basic	information	about	the	Lego	EV3	robots	and	the	Lego	EV3	programming	
environment	
Indications	of	the	topics	to	study	at	home	
	

Second	hour	of	lesson	
Innovation	lab	activities	
The	students	build	EV3	robots assembling	the	given	components.	
	
What	is	needed	

Equipment:	EV3	robotic	kits	
	

Third	hour	of	lesson	
Innovation	lab	activities	
Students	create	the	first	programs	about	moving	the	robot.	They	have	already	studied	at	
home	how	to	use	the	Move	Steering	Block	and	how	to	program	the	robot	to	move	forward	
and	backward	or	right	and	left.	They	create	code	and	do	tasks	given	by	the	teacher.	
	
What	is	needed	

Equipment:	EV3	robotic	kits,	computers	
	

Fourth	hour	of	lesson	
Innovation	lab	activities	
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Students	have	already	studied	at	home	about	sensors	and	loop	blocks.	They	create	code	and	
do	tasks	given	by	the	teacher.		

Fifth	hour	of	lesson	
Innovation	lab	activities	
Students	have	already	studied	at	home	how	to	use	the	Sound	Block	and	how	apply	the	
sound	block	to	a	program.	They	create	code	and	do	tasks	given	by	the	teacher.	They	also	
create	augmented	reality	experiences	using	an	app	installed	in	their	tablets.	
	
What	is	needed	

Equipment:	EV3	robotic	kits,	computers,	tablets	
	

Sixth	hour	of	lesson	
Computer	lab	activities	
	
Evaluation		
Students	play	quizzes	to	evaluate	their	gained	knowledge.	A	game-based	online	platform	is	
going	to	be	used	to	make	the	procedure	of	the	evaluation	more	pleasant	and	attractive	for	
the	students.	Quizzes	are	prepared	by	the	teacher.	The	results	are	stored	and	presented	to	
the	students.	Discussion	about	the	results.	The	groups	exchange	feelings	and	thoughts	about	
the	topic	of	robotics	and	flipped	learning	method.	
	
Self-assessment	of	the	activity,	according	to	the	following		

checklist	
Indicators	 no	 partly	 yes	

1.	Did	I	actively	collaborate	with	the	group?	 	 	 	

2.	Did	I	manage	to	build	a	robot?	 	 	 	

3.	Did	I	manage	to	create	programs?	 	 	 	

4.	Did	I	manage	to	create	augmented	reality	experience?	 	 	 	

5.	Did	I	use	a	specific	language?	 	 	 	

	
	

 

Descriptive	procedure	to	make	video	

https://www.youtube.com/watch?v=4tqXIjgsc1E		
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Descriptive	procedure	for	the	creation	of	the	E-Book	

Descriptive	procedure	for	the	creation	of	the	E-Book	

 

Descriptive	procedure	for	the	realization	of	augmented	virtual	reality	

Descriptive	procedure	for	the	realization	of	augmented	virtual	reality	
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Summing up (multiple choice test) 

 

EVALUATION	OF	LEARNING	

Authentic	 assessment,	which	 reflects	 the	experiences	of	 real	 and	worthy	 learning,	 can	be	
documented	 through	 observation,	 fact	 records,	 through	 evaluation	 rubrics	 (forms)	 (exam-
ples	of	evaluation	rubrics	are	attached	here).	
The	formative	evaluation	will	consider:	active	participation	during	group	work;	how	the	pu-
pils	relate	to	each	other	and	with	the	teacher;	the	work	they	managed	to	produce;	the	an-
swers	given	to	the	guide	questions	that	had	been	given	as	homework	before	starting	the	ac-
tual	activity.	
The	summative	assessment	will	consider:	the	knowledge,	skills	and	abilities	acquired	on	the	
subject;	the	type	of	autonomy;	to	be	able	to	relate	clearly	and	to	use	a	scientific	language	in	
the	presentation	of	the	topic;	to	be	familiar	with	the	information	technology	used.	(Attached	
evaluation	sheets).	
	
 
 
 

EVALUATION	FORM	-	SUMMATIVE	STRUCTURED	TEST	
 

ITEM	 POINTS	 AIMS	

TRUE/FALSE		 0.1	points	 It	allows	to	verify	the	acquisition	of	
acquired	knowledge	

CLOSED	ENDED	QUESTIONS	 0.5	points	 It	allows	to	verify	the	acquisition	of	
knowledge,	even	more	complex,	
and	objectives	of	understanding	
and	application	
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KNOWLEDGE	AND	ABILITIES	GENERAL	ASSESMENT	FORM	
	
MARK	 KNOWLEDGE	 ABILITIES	

1	 Not	expressed	 Not	observed	

2	 Very	poor	 Unable	to	apply	very	poor	knowledge	

3	 Poor	 Unable	to	apply	poor	knowledge	under	guidance	
Expresses	him/herself	incorrectly	and	not	properly	

4	 Incomplete	
Apply	 minimum	 knowledge	 if	 under	 guidance,	
making	mistakes.	
Expresses	him/herself	not	properly	

5	 Unsatisfactory	
Apply	knowledge	imperfectly.	
Expresses	him/herself	inaccurately.	
Carry	out	incomplete	analyses.	

6	 Satisfactory	 as	 to	 minimum	
aims,	but	not	detailed	

Apply	knowledge	rather	correctly.	
Express	him/herself	in	a	simple	but	correct	way.	
Able	to	single	out	basic	elements	and	relate	them.	

7	

Fundamental	contents	ac-
quired,	with	some	cross-links	
and	interdisciplinary	refer-
ences	

Autonomous	 in	 applying	 knowledge,	 even	 on	
complex	problems,	but	not	always	accurately.	
Explain	corretly	with	proper	language.	
Carry	out	coherent	analyses.	

8	

Fundamental	contents	ac-
quired,	with	supplementary	
cross-links	and	interdiscipli-
nary	references	

Autonomous	 in	 applying	 knowledge,	 even	 on	
complex	problems.	
Explain	 with	 proper	 language	 and	 carry	 out	 cor-
rect	analyses.	

9	
Systematic,	 structured,	 with	
autonomous	 in-depth	 anal-
yses	

Apply	 knowledge	 correctly	 and	 autonomously,	
even	on	complex	problems.	
Explain	fluently	using	appropriate	language.	
Carry	 out	 deep	 analyses	 and	 single	 out	 detailed	
connections.	

10	 Systematic,	deep	and	wide	

Apply	 knowledge	 correctly	 and	 autonomously,	
even	on	complex	problems.	
self-management	 in	 finding	 better	 solutions.	 Ex-
plain	 fluently,	 using	 rich	 and	 appropriate	 lan-
guage.	
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EVALUATION	FORM	TEST	SOCRATIVE 
 

ITEM	 POINTS		

True/false	
Items	N.1-2	

0.5	points	

Close-ended	question	
Item	n.3	

1	point	

Problem	solving	
Items	n.4-5-6	

2	points	(if	done	correctly)	
Procedure	error	(-80%	of	the	score	attributed	
to	the	exercise)	
Calculation	error	(-	50%	of	the	score	attribut-
ed	to	the	exercise)	
Exercise	not	performed	(score	0)	

Open-ended	question	
Item	n.7	

2	points	(exhaustive	knowledge	and	accurate	
processing)	
1	point	(partial	knowledge	and	adequate	
processing)	
0.5	(incomplete	knowledge	and	not	com-
pletely	elaborated	processing)	
0	(lack	of	response)	
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EVALUATION	FORM	(RUBRIC)	
 

SKILL	
CRITERIA	
EVIDENCE	

LEVELS	OF	
MASTERY	

LEVELS	DESCRIPTORS	

	
Learn	to	learn	

Ask	relevant	
questions	
Apply	study	
strategies	

full	 	Apply	study	strategies	and	re-elaborate	texts	organiz-
ing	 them	 in	 simple	 schemes,	 steps,	 summaries;	 con-
nects	 information	 already	 held	 with	 the	 new-ones	
from	different	sources.	
Use	various	consultation	tools	independently	

adequate		 	Can	derive	and	select	simple	information	from	differ-
ent	 sources:	 books,	 Internet	 ...)	 for	 his/her	 own	 pur-
poses,	under	the	supervision	of	the	teacher.	
Use	simple	strategies	to	organize	and	memorize	a	text	
he/she	has	read:	can	do	diagrams	with	the	help	of	the	
teacher.	
Can	formulate	written	summaries	of	texts	that	are	not	
too	complex	and	can	make	connections	between	new	
information	 and	 those	 already	 possessed,	 with	 the	
help	of	the	teacher.	
Apply,	with	the	help	of	the	teacher,	study	strategies	

Partial	 Partially	derives	information	from	reading	simple	ta-
bles	with	the	help	of	the	teacher	and	of	the	peers.	
He/she	cannot	apply	study	strategies	

 
 

SKILL	 EVIDENCE	
CRITERIA	

LEVELS	OF	
MASTERY	

LEVEL	DESCRIPTORS	

Ability	 to	 collaborate	
in	the	group	

Responsibility	
and	willing-
ness	to	col-
laborate	with	
peers	and	
adults	

full	 Collaborate	 actively	 and	 responsibly	 in	 the	 group;	 is	
supportive,	respectful	and	listens	to	others	

adequate		 He/she	is	quite	collaborative	and	responsible	towards	
the	group;	he/she	does	not	always	show	solidarity	and	
respect	towards	the	group	

partial	 He/she	has	a	passive	and	not	always	responsible	atti-
tude	towards	the	group.	
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SKILL	 EVIDENCE	
CRITERIA	

LEVELS	OF	
MASTERY	

LEVEL	DESCRIPTORS	

Interaction	within	
the	group	

Positive	in-
terdepen-
dence	

full	 He/she	knows	how	to	use	social	skills	 for	a	successful	
group	collaboration	

adequate		 He/she	 uses	 some	 social	 skills	 for	 a	 successful	 group	
collaboration	

Partial	 He/she	 uses	 with	 difficulty	 the	 social	 skills	 for	 a	 suc-
cessful	collaboration	of	the	group	

 

SKILL	 EVIDENCE	
CRITERIA	

LEVELS	OF	
MASTERY	

LEVEL	DESCRIPTORS	

Answer	to	the	pro-
blem	

Interest	and	
participation	
in	solving	the	
problem	

full	 Full	interest	and	full	participation	in	the	proposed	work	

adequate		 Good	participation	and	interest	in	the	work	if	stimulat-
ed	by	the	classmates	and	/	or	the	teacher	

partial	 Insufficient	and	disinterested	participation	

 

SKILL	
EVIDENCE	
CRITERIA	

LEVELS	OF	
MASTERY	 LEVEL	DESCRIPTORS	

Self	evaluation	 Objective	
ability	to	
evaluate	
one's	work	

full	 The	 student	 is	 able	 to	 correctly	 evaluate	 his/her	 work	
and	can	make	the	necessary	corrections	

adequate	 The	student	sufficiently	knows	how	to	evaluate	his	work	
and	correct	the	errors		

partial	 The	student	can	hardly	evaluate	his	work	

 

SKILL	 EVIDENCE	
CRITERIA	

LEVELS	OF	
MASTERY	 LEVEL	DESCRIPTORS	

	Give	answers	 Ability	to	be	
clear	and	
deep	

full	 The	student	is	able	to	answer	questions,	to	be	clear	and	
deep	

adequate	 The	student,	if	guided,	can	give	explanations	

partial	 The	student,	guided	by	 the	 teacher,	 can	hardly	answer	
the	questions	
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Final	reflection.	How	the	proposed	approach	differs	from	its	traditional	approach?	(Indi-
cate	the	advantages	of	the	chosen	approach	compared	to	the	traditional	approach	and	
highlight	the	differences	with	reference	to	the	chosen	curriculum	topic.)	

Conclusion	
	

The	“flipped	classroom”	model	attempts	a	different	way	of	organizing	the	educa-
tional	 process	 according	 to	which	 the	 traditional	methods	 of	 learning	 at	 school	
and	studying	at	home	are	 interchanged,	 the	 learners’	active	 involvement	 is	 sup-
ported,	their	autonomy	is	reinforced,	ICT	is	utilized	and	learning	occurs	partially	by	
distance	(blended	learning).		
The	traditional	lecture	is	caricatured	as	a	passive,	transmissive	experience,	effec-
tively	eliminating	any	sense	of	autonomy	or	competence	in	students.	In	fact,	feel-
ings	 of	 autonomy	 and	 competence	 are	 most	 likely	 to	 be	 experienced	 by	 the	
teacher	within	a	learning	environment	created	through	this	approach.	The	flipped	
classroom	approach	 is	designed	to	utilise	 in-class	 time	to	encourage	students	 to	
be	active	participants,	hence,	may	be	more	 likely	 to	 facilitate	 student	needs	 for	
autonomy	and	 competence.	 Furthermore,	 by	 being	 active	 participants,	 students	
are	more	likely	to	experience	greater	levels	of	relatedness	between	them	and	the	
instructor	as	well	as	between	themselves.	
The	strategy	which	I	chose	is	where	the	instructor	directs	students	to	a	video	lec-
ture	-	screencast	to	teach	them	key	concepts	of	a	particular	topic	as	part	of	their	
homework.	 The	 students	 study	 the	 next	 lesson	 at	 home	 on	 their	 own,	 through	
videos	and	other	available	material,	which	has	been	prepared	by	the	teacher,	and	
once	they	come	in	the	classroom	they	apply	their	knowledge	by	solving	problems	
and	taking	part	in	consolidation	activities.	In	the	actual	lecture	the	instructor	acts	
as	 a	 facilitator	 to	 students	 who	 engage	 in	 a	 range	 of	 problem-solving	 activities	
which	require	them	to	apply	the	knowledge	they	had	acquired	through	the	com-
pletion	 of	 their	 homework.	 These	 problem-solving	 activities	 are	 done	 in	 small	
groups,	ideally	resulting	in	the	creation	of	small	communities	of	peer	learners.	The	
teacher	 supports	 the	 students	 exactly	where	 they	need.	 Its	 role	 is	 shifting	 from	
the	traditional	lecture	to	guidance,	support	and	personalization.	
In	the	traditional	teacher-centered	model,	the	teacher	is	the	primary	source	of	in-
formation.	By	contrast,	the	Flipped	Learning	model	deliberately	shifts	 instruction	
to	a	learner-centered	approach,	wherein-class	time	is	dedicated	to	exploring	top-
ics	in	greater	depth	and	creating	rich	learning	opportunities.	As	a	result,	students	
are	actively	involved	in	knowledge	construction	as	they	participate	in	and	evaluate	
their	learning	in	a	manner	that	is	personally	meaningful.	During	class	time,	educa-
tors	continually	observe	their	students,	providing	them	with	feedback	relevant	to	
that	moment,	and	assessing	their	work.	

 


