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Tuning-CALOHEE	Assessment	Frameworks	for	the	Subject	Area	of	CIVIL	ENGINEERING	

The	 Tuning-CALOHEE	Assessment	 Frameworks	 for	Civil	 Engineering	offers	 an	 important	 and	
novel	 tool	 for	 understanding,	 defining	 and	 visualising	 the	 requirements	 for	 any	 degree	
programme	in	the	Subject	Area	or	closely	related	to	it.	It	shows,	in	a	detailed	but	also	general	
and	flexible	way,	which	competences	should	be	developed	by	such	a	programme,	giving	useful	
indications	 about	 the	 relevant	 learning	 areas:	 not	 only	 core	 knowledge	 content,	 including	
theories	and	methodologies,	but	also	skills	for	developing	and	applying	that	content,	as	well	as	
the	level	at	which	the	graduate	will	be	able	to	operate	meaningfully	in	his	or	her	profession	and,	
more	broadly,	in	society.	It	distinguishes	between	the	first	and	second	cycle	degree	(Bachelor	
and	Master)	in	the	Subject	Area,	clarifying	the	progressive	nature	of	the	learning	process,	and	
showing	the	connections	between	levels	of	learning	to	be	developed.	

The	 CALOHEE	 Assessment	 Framework	 comprises	 easily	 read	 reference	 tables	 containing	
descriptors	covering	knowledge,	skills	and	wider	competences.	These	tables	are	an	integral	part	
of	 the	 Tuning	 Guidelines	 and	 Reference	 Points	 2018	 for	 the	 Design	 and	 Delivery	 of	 Degree	
Programmes,	 published	 separately.	The	Guidelines	and	Reference	Points	 and	 the	Assessment	
Framework	have	both	been	developed	by	an	international	working	group	of	informed	academics	
in	 the	 framework	 of	 the	 EU	 co-financed	 project	Measuring	 and	 Comparing	 Achievements	 of	
Learning	Outcomes	in	Higher	Education	in	Europe	(CALOHEE).	They	complement	each	other.	

The	 advantages	 of	 being	 able	 to	 refer	 to	 an	 Assessment	 Framework	 are	 numerous.	 Such	 a	
framework	provides:		

- a	 widely	 accepted	 comprehensive	 overview	 of	 the	 key	 learning	 topics	 a	 degree	
programme	can	include,	developed	by	an	international	group	of	experts,	and	validated	
by	peers	and	other	stakeholders;	

- a	 range	 of	 up-to-date	 strategies,	 methodologies	 and	 approaches	 to	 learn,	 teach	 and	
assess	the	topics	of	learning,	formulated	in	terms	of	learning	outcomes.		

- different	 stakeholder	 groups’	 insight	 into	what	 could	 be	 usually	 covered	 in	 terms	 of	
learning	in	a	particular	subject	area	and	a	particular	degree	programme.	Stakeholders	
include	 disciplinary	 experts,	 teaching	 staff,	 university	 and	 faculty	 management,	
professional	organisations,	employers,	and	(potential)	students;	

- a	menu	through	which	an	individual	degree	programme	at	bachelor	or	master	level	can	
be	 composed	 and	 defined	 on	 the	 basis	 of	 motivated	 and	 articulated	 choices	 and	 a	
transparent	decision-making	process;	

- a	fair	indicator	of	the	completeness	and	quality	of	a	degree	programme	which	allows	for	
different	institutional	missions	and	profiles;	

- a	 reliable	 mechanism	 for	 quality	 assurance	 based	 on	 a	 robust	 reference	 framework	
based	on	well-defined	sets	of	measurable	learning	outcomes;		

- a	 format	 for	 comparing	different	degree	programmes	 in	 terms	of	profile,	 content	and	
approach;	

- a	robust	and	articulated	framework	for	developing	comparable	diagnostic	assessments	
which	 offer	 reliable	 evidence	 regarding	 the	 strengths	 and	weaknesses	 of	 a	 particular	
degree	programme	benchmarked	against	programmes	with	comparable	missions	and	
profiles.	

CALOHEE’s	 Assessment	 Framework	 can	 be	 seen	 as	 a	 general	 table	 providing	 a	 complete	
overview	 of	 the	 Subject	 Area	 in	 terms	 of	 measurable	 learning	 outcomes	 statements.	 These	
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statements,	 taken	 together,	 are	much	more	 precise	 than	 the	more	 general	 Reference	 Points	
descriptors	of	the	subject	area	involved.	The	focus	in	the	framework	is	not	only	on	‘what’	to	learn,	
but	also	on	‘how’	this	‘what’	can	be	learned.	It	represents	the	lowest,	but	at	the	same	time	most	
detailed	 level	 in	 the	 hierarchy	 of	 qualifications	 frameworks.	 This	 hierarchy	 starts	 with	 the	
overarching	 European	 frameworks,	 followed	 by	 national,	 sectoral	 and	 the	 subject	 area	
frameworks.	 As	 in	 the	 case	 of	 the	 subject	 area	 frameworks,	 the	 Assessment	 Framework	
organises	 its	 descriptors	 according	 to	 the	 categories	 knowledge,	 skills	 and	 competences	
distributed	among	the	‘dimensions’,	which	are	seen	as	the	main	building	blocks	of	the	subject	
area.	The	descriptors,	formulated	in	this	way,	provide	structure	and	transparency:	a	general	way	
to	look	at	the	Subject	Area,	through	which	specific	programmes	can	be	formulated.	

While	 the	 general	 descriptors	 have	 the	 primary	 purpose	 of	 indicating	 the	 type	 and	 level	 of	
learning,	 in	 an	 Assessment	 Framework	 these	 are	 broken	 down	 using	 ‘sub-descriptors’	 or	
‘subsets’	which	describe	the	key	elements	and	topics	that	constitute	each	descriptor	in	greater	
detail.	Although	the	general	descriptors	are	often	called	learning	outcomes,	in	practice	they	are	
much	more	competence	statements.	The	real,	utilizable,	learning	outcomes	of	a	subject	area	are	
the	sub-descriptors,	because	they	meet	the	condition	of	being	measurable,	indicating	not	only	a	
subject,	but	also	context	and	complexity.	The	dimensions,	sub-dimensions,	descriptors	and	sub-
descriptors	together	make	an	assessment	framework	which	is	complimented	by	an	overview	of	
the	most	appropriate	learning,	teaching	and	assessment	strategies	and	approaches	to	achieve	
the	intended	learning	outcomes.	These	can	be	formulated	per	sub	dimension	but	are	more	often	
formulated	for	several	related	sub	descriptors	in	order	to	avoid	repetition.		

The	 dimensions,	 descriptors,	 sub-dimensions	 and	 sub-descriptors	 appear	 in	 the	 Framework	
according	to	the	following	scheme:		

	

According	to	the	Tuning	and	CALOHEE	philosophy,	learning,	teaching	and	assessment	–	in	that	
order	-	should	be	fully	aligned.	A	specific	body	of	learning	(knowledge,	skills	and	competences),	
identified	 by	 the	 intended	 learning	 outcomes,	 is	 split	 into	modules	 or	 units	 spread	 over	 the	
available	 learning	 period	 (e.g.	 academic	 years)	 in	 such	 a	 way	 that	 progression	 routes	 are	
established.	Appropriate	modes	of	learning,	teaching	and	assessment	are	linked	to	each	unit	or	
module.	These,	of	course,	should	fit	the	level	of	learning	identified.		

In	CALOHEE,	the	highest	level	of	learning	is	represented	by	the	competence	descriptor	which	is	
based	on	the	knowledge	and	the	skills	that	have	been	obtained	and	ideally	practiced	as	part	of	
the	learning	process.	The	competence	descriptor	can	be	compared	to	a	‘competency	framework’	
applied	by	employers	or	fields	of	employment.	Such	a	framework	describes	in	some	detail	which	
competences	an	employee	in	a	particular	occupation	is	expected	to	possess	and	be	able	to	apply	
in	practice.	They	are	often	reflected	in	job	descriptions	and	job	advertisements.	Employment	can	
range	from	research	and	analytical	oriented	positions	to	more	practical	ones:	the	competences	
required	will	vary,	but	will	be	related	to	the	general	competences	linked	to	the	Subject	area.	

An	Assessment	Framework	should	first	and	most	of	all	be	understood	as	a	source	of	reference	-	
inspiration	and	guidance	-	for	modernising,	revising	and	enhancing	existing	degree	programmes	
and	constructing	new	ones	to	meet	the	needs	of	the	learners,	preparing	them	appropriately	for	
their	role	in	society,	in	terms	both	of	employability	and	as	citizens.	For	this	reason,	CALOHEE	
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has	developed	a	model	in	which	the	different	aspects	of	the	learning	process	are	defined.	The	
‘knowledge	set	of	descriptors’	is	expected	not	only	to	cover	core	knowledge	of	the	subject	area	
but	 also	 related	 theories	 and	 methodologies.	 The	 ‘skills	 set	 of	 descriptors’	 focusses	 on	 the	
skills/competences	–	generic	and	subject	specific	–	which	are	relevant	for	applying	knowledge.	
With	regard	to	the	generic	skills	/competences	one	normally	thinks	of	such	abilities	as	critical	
thinking,	 analysing	 and	 synthesising,	 creativity	 and	 originality	 and	 written	 and	 oral	
communication,	but	it	is	important	to	remember	also	value	related	competences	such	as	ethical	
commitment.	

The	 ‘competence	 framework’	as	we	have	 indicated	covers	not	only	preparation	 for	operating	
successfully	 in	 the	 workplace,	 but	 also	 in	 society	 through	 effective	 civic,	 social	 and	 cultural	
engagement.	 To	 ensure	 that	 forming	 the	 competences	 necessary	 for	 such	 engagement	
constitutes	an	integral	part	of	each	degree	programme,	CALOHEE	has	developed	a	framework	
based	on	four	dimensions	which	prepare	for	and	underpin	civic,	social	and	cultural	engagement.	
These	have	knowledge	and	skills	descriptors	as	well	as	descriptors	in	the	competence	column.	
The	dimensions	chosen	are:		

1. Societies	and	Cultures:	Interculturalism	and	conflict	management;	
2. Processes	of	information	and	communication;	
3. Processes	of	governance	and	decision	making;	
4. Ethics,	norms,	values	and	professional	standards.		

To	these	dimensions	the	following	descriptors	have	been	added:		

CALOHEE	framework	for	Civic,	social	and	cultural	engagement	

Dimension	 Knowledge	 Skills	 Wider	competences	
(Responsibility	and	
Autonomy)	

1. Society	and	
Cultures	

Demonstrate	
critical	
understanding	of	
differences	in	and	
between	societies	
and	cultures	

Identify,	describe	and	
analyse	issues	in	and	
between	societies	and	
cultures	

Demonstrate	engagement	
by	developing	scenarios	
and	alternatives	for	
identifying	best	practices	
and	interventions	in	the	
case	of	tensions	and	
conflicts	

2. Information	
and	
Communication	

Demonstrate	
critical	
understanding	of	
the	processes	of	
information	and	

communication	

Review	and	judge	
(mis)use	of	sources,	
data,	evidence,	qualities,	
intentions	and	
transparency	and	
expert	opinions	

Active	contribution	to	
societal	debates	using	
reliable	data	and	
information	sources	and	
informed	judgements	

3. Governance	
and	decision	
making	

Demonstrate	
critical	
understanding	of	
the	processes	of	
governance	and	
decision	making	

Apply	and	support	
agreed	governing	
principles,	norms	and	
values	regarding	
fairness,	transparency,	
accountability,	
democracy	and	
relevance	in	policy	
making	processes	

Active	contribution	to	and	
with	local	and	
(inter)national	
communities,	community	
groups,	(political)	
organisations	and	
pressure	groups	
respecting	agreed	
principles,	norms	and	
values			

4. Ethics,	norms,	
values	and	
standards	

Demonstrate	
critical	
understanding	of	
general	ethical	

Understand	and	apply	
the	processes	of	
decision	making	and	the	
consequences	of	actions	

Active	contribution	to	
upholding,	promoting	and	
defending	general	ethical	
principles,	norms,	values	
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principles,	norms	
and	values	and	
professional	
standards	

taking	into	account	
principles,	norms,	
values	and	standards	
both	from	a	personal	
and	a	professional	
standpoint.	

and	professional	
standards	in	governance,	
communication	and	
cultural	interaction.	

	

Although	presented	here	as	a	supplementary	stand-alone	framework,	CALOHEE	strategy	is	for	
the	descriptors	 indicated	 in	 the	 table	above	 to	be	 integrated	 in	 the	 (sub-)descriptors	of	each	
subject	area,	 at	both	 first	and	second	cycle.	This	also	applies	 for	 the	Assessment	Framework	
presented	 here.	 The	 explanation	 and	 box	 above	 have	 been	 included	 to	 offer	 transparency	
regarding	the	inclusion	of	descriptors	related	to	these	topics.			

The	Guidelines	and	Reference	Point	document	and	the	Assessment	Framework	for	the	subject	
area	are	both	important	instruments	for	course	design,	delivery	and	enhancement.	According	to	
Tuning	and	CALOHEE,	they	are	suitable	to	becoming	cornerstones	of	a	new	quality	assurance	
system	at	programme	 level;	 a	 system	 that	offers	 reliable	 evidence	 in	 terms	of	 outcomes	and	
performance	 based	 on	 descriptors	 developed	 and	 supported	 by	 the	 academics	 directly	
responsible	for	implementing	degree	programmes.	Such	a	system	can	become	an	alternative	to	
present-day	overly	bureaucratic	models	resulting	from	highly	detailed	but	often	abstract	quality	
assurance	 procedures	 and	 processes,	 and	 including	 peer	 review	 system	 with	 its	 obvious	
shortcomings	resulting	from	subjective	personal	judgements	and	opinions.		

The	ultimate	ambition	of	the	CALOHEE	initiative	is	to	develop	a	transnational	multi-dimensional	
assessment	model	which	 allows	 for	 actual	measuring	 and	 comparing	of	 learning,	 taking	 into	
account	 the	 specific	 mission	 and	 profile	 of	 each	 degree	 programme,	 within	 its	 cultural	 and	
academic	context.	This	model	should	offer	sets	of	consistent	test	formats	and	items	which	make	
it	possible	the	assessment	of	deep	knowledge	and	understanding	as	well	as	high	level	skills.	One	
could	think	of,	for	example,	critical	awareness,	analysing	and	composition	skills.	An	Assessment	
Framework	is	a	key	tool	in	this	case	because	it	offers	a	basis	for	identifying	and	developing	the	
items	to	be	tested.	Although	students’	achievements	will	be	individually	assessed,	the	outcomes	
of	the	assessments	will	be	generated	at	degree	programme	level	(not	at	the	individual	student	
level),	because	the	intention	is	–	in	line	with	traditional	quality	assurance	systems	–	to	diagnose	
whether	 the	 intended	 learning	 outcomes	 are	 actually	 achieved.	 In	 other	 words,	 does	 the	
programme	offer	what	it	has	promised	and	does	it	meet	the	standards	which	have	been	agreed	
by	the	academic	community?	The	Assessment	Framework	presented	here	should	be	understood	
as	a	planning	tool,	but	also	as	a	tool	for	answering	this	question.	

A	final	note.	This	Assessment	Framework	is	one	of	the	outcomes	of	the	work	done	by	the	Subject	
Area	Group	(SAG)	in	Civil	Engineering	which	was	established	in	the	context	of	the	CALOHEE	
project.	 The	 outcomes	 are	 presented	 in	 tables	 to	 facilitate	 readability	 and	 rapid	 comparison	
across	 the	 subject	 areas.	The	 tables	 show	 in	 synthesis	 the	 consensus	 reached	by	a	 SAG	after	
intense	and	lively	discussions	in	the	group.	We	hope	that	this	Framework	will	be	of	interest	to	
many,	and	look	forward	to	receiving	comments	and	suggestions	from	the	stakeholders,	in	view	
of	further	improvement.	
	
The	Tuning-CALOHEE	Management	Team	
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CALOHEE	–	SAG	CIVIL	ENGINEERING	

Assessment	Framework	Template	

Second	Cycle	–	LEVEL	7	

Dimension	1:	Knowledge	and	Understanding	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_1.	Level	descriptor	 K7_1	

Demonstrate	in-depth	

knowledge	and	understanding	of	

mathematics,	as	well	as	sciences	

and	engineering	disciplines	

underlying	civil	engineering	

specialisation	at	a	level	

necessary	to	achieve	the	other	

programme	outcomes.	

	

S7_1	

Apply	knowledge	and	

understanding	of	mathematics	

as	well	as	sciences	and	

engineering	disciplines	

underlying	civil	engineering	

specialisation	to	solve	/	design	/	

investigate	/	conduct	complex	

civil	engineering	problems	/	

products,	processes	and	

systems	/	issues	/	activities	that	

may	be	new	or	unfamiliar,	

involve	considerations	from	

outside	the	field	of	study,	

incompletely	defined	and	/or	

conflicting	issues	and	non-

technical	constraints,	and	

require	original/innovative	

thinking.	

C7_1	

Identify	knowledge	and	

understanding	of	mathematics	

as	well	as	sciences	and	

engineering	disciplines	

underlying	civil	engineering	

specialisation	necessary	to	

solve	/	design	/	investigate	/	

conduct	complex	civil	

engineering	problems	/	

products,	processes	and	

systems	/	issues	/	activities	that	

may	be	new	or	unfamiliar,	

involve	considerations	from	

outside	the	field	of	study,	

incompletely	defined	and	/or	

conflicting	issues	and	non-

technical	constraints,	and	

require	original/innovative	

thinking.	

Subset	1	

L7_1.1	

Mathematics	

K7_1.1	

Define	and	describe	key	factual	

information	related	to	mathematics	

through	differential	equations.	

S7_1.1		

Solve	complex	problems	in	

mathematics	through	differential	

equations.	

C7_1.1		

Identify	knowledge	and	

understanding	of	mathematics	

necessary	to	solve	/	design	/	
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Explain	key	concepts	and	problem-

solving	processes	in	mathematics	

through	differential	equations.			

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

activities	that	may	be	new	or	

unfamiliar,	involve	considerations	

from	outside	the	field	of	study,	

incompletely	defined	and	/or	

conflicting	issues	and	non-

technical	constraints,	and	require	

original/innovative	thinking,	and	

apply	the	identified	knowledge	

and	understanding.	

Subset	2	

L7_1.2	

Sciences	underlying	civil	

engineering	specialisation	

K7_1.2	

Define	and	describe	key	factual	

information	related	to	calculus-

based	physics	and	chemistry	at	

least.	Explain	key	concepts	and	

problem-solving	processes	in	

calculus-based	physics	and	

chemistry	at	least.		

	

S7_1.2		

Solve	complex	problems	in	

calculus-based	physics	and	

chemistry	at	least.	

C7_1.2		

Identify	knowledge	and	

understanding	of	sciences	

necessary	to	solve	/	design	/	

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

activities	that	may	be	new	or	

unfamiliar,	involve	considerations	

from	outside	the	field	of	study,	

incompletely	defined	and	/or	

conflicting	issues	and	non-

technical	constraints,	and	require	

original/innovative	thinking,	and	

apply	the	identified	knowledge	

and	understanding.	

Subset	3	

L7_1.3	

Engineering	disciplines	

underlying	civil	engineering	

specialisation	

K7_1.3	

Define	and	describe	key	factual	

information	related	to	engineering	

disciplines	underlying	civil	

engineering	specialisation	and	

recognize	the	forefront	of	civil	

engineering	specialisation	and	the	

wider	multidisciplinary	context	of	

S7_1.3	

Solve	complex	problems	in	

engineering	disciplines	underlying	

civil	engineering	specialisation.	

C7_1.3	

Identify	knowledge	and	

understanding	of	engineering	

disciplines	underlying	civil	

engineering	specialisation	

necessary	to	solve	/	design	/	

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	
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engineering	and	knowledge	issues	

at	the	interface	between	different	

fields.	Explain	key	concepts	and	

problem-solving	processes	in	

engineering	disciplines	underlying	

civil	engineering	specialisation.		

processes	and	systems	/	issues	/	

activities	that	may	be	new	or	

unfamiliar,	involve	considerations	

from	outside	the	field	of	study,	

incompletely	defined	and	/or	

conflicting	issues	and	non-

technical	constraints,	and	require	

original/innovative	thinking,	and	

apply	the	identified	knowledge	

and	understanding.	

	

Dimension	2:	Analysis	and	problem	solving	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_2.	Level	descriptor	

	

K7_2	

Demonstrate	comprehensive	

knowledge	and	understanding	

of		

-	the	process	and	methods	of	

analysis	of	engineering	issues	

(products,	processes,	systems,	

situations)	in	the	civil	

engineering	subject	area	and	of		

-	solving	civil	engineering	

problems,	including	new	and	

innovative	methods,	and	of	

their	limitations.		

Demonstrate	also	critical	

awareness	of	the	need	of	

solutions	of	civil	engineering	

problems	safe,	sustainable	and	

of	low	impact	on	society	and	

environment.	

	

	

S7_2	

Conceptualise	and	analyse	new	

and	complex	engineering	issues	

(products,	processes,	systems,	

situations)	in	the	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	by	

applying	appropriate	methods	

of	analysis,	critically	interpret	

the	outcomes	of	such	analyses	

and	present	an	understanding	

of	the	issue	and	

recommendations	for	necessary	

measures	taking	requirements	

and	constraints	into	account.	

Identify,	formulate	and	solve	

complex	engineering	problems	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts	that	

C7_2	

Identify	the	most	appropriate	

and	relevant	method	of		

- analysis	of	engineering	

issues	(products,	processes,	

systems,	situations)	in	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	

from	established	or	new	and	

innovative	methods.	

- solving	engineering	

problems	in	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	

from	established	or	new	and	

innovative	methods	as	well	

as	safe,	sustainable	and	of	

low	impact	on	society	and	

environment.	
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may	involve	non-technical	–	

societal,	health	and	safety,	

environmental,	economic	and	

industrial	–	constraints	and	that	

may	be	unfamiliar	or	in	new	

and	emerging	areas	of	the	

specialisation,	involve	

considerations	from	outside	the	

field	of	study,	incompletely	

defined	and	/or	conflicting	

issues,	by	applying	appropriate	

methods	of	solution.	

	

	

Subset	1		

L7_2.1	

Engineering	issues		

	

K7_2.1	

Define	and	describe	key	factual	

information	related	to	engineering	

issues	(products,	processes,	

systems,	situations)	in	civil	

engineering	subject	area	and	

applicable	methods	of	analysis,	

including	new	and	innovative	

methods,	and	of	their	limitations.	

Explain	key	concepts	related	to	

issue	recognition,	articulation	and	

analysis	processes,	and	how	

methods	of	analysis	are	applied.		

S7_2.1		

Conceptualise	and	analyse	new	

and	complex	engineering	issues	in	

civil	engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	by	

identifying	and	applying	the	most	

appropriate	and	relevant	method	

of	analysis	from	established	or	

new	and	innovative	methods,	

	

	

C7_2.1	

Critically	interpret	the	outcomes	

of	analyses	of	new	and	complex	

engineering	issues	and	present	an	

understanding	of	the	issue	and	

recommendations	for	necessary	

measures	taking	requirements	

and	constraints	into	account.			

Subset	2	

L7_2.2	

Engineering	problem	recognition	

K7_2.2	

Define	and	describe	key	factual	

information	related	to	engineering	

problem	recognition	and	

applicable	methods	of	solving	civil	

engineering	problems,	including	

new	and	innovative	methods,	and	

of	their	limitations.	Explain	key	

concepts	related	to	problem	

recognition,	articulation	and	

solving	processes,	and	how	

S7_2.2	

Identify	and	define	complex	

engineering	problems	in	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	that	

may	be	unfamiliar	or	in	new	and	

emerging	areas	of	the	

specialisation,	involve	

considerations	from	outside	the	

C7_2.2	

Solve	complex	engineering	

problems	in	civil	engineering	

subject	area	and	within	broader	or	

multidisciplinary	contexts	by	

applying	the	most	appropriate	and	

relevant	problem-solving	method	

from	established	or	new	and	

innovative	methods.	
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problem-solving	methods	are	

applied.		

field	of	study,	incompletely	

defined	and	/or	conflicting	issues.	

Subset	3	

L7_2.3	

Safety,	sustainability	and	impact	

K7_2.3	

Define	and	explain	key	aspects	of	

safety,	sustainability	and	impact	

on	society	and	environment	

relative	to	engineering	

phenomena	and	to	the	ethical	

obligation	and	social	

responsibility	of	the	professional	

engineer.		

S7_2.3	

Identify	and	define	complex	

engineering	problems	in	the	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	that	

may	involve	non-technical	–	

societal,	health	and	safety,	

environmental,	economic	and	

industrial	–	constraints.		

C7_2.3	

Solve	complex	engineering	

problems	in	the	civil	engineering	

subject	area	and	within	broader	or	

multidisciplinary	contexts	by	

applying	the	principles	of	safety,	

sustainability	and	low	impact	and	

identifying	solutions	safe,	

sustainable	and	of	low	impact	on	

society	and	environment.	

	

Dimension	3:	Design	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_3.	Level	descriptor	

	

K7_3		

Demonstrate	comprehensive	

knowledge	and	understanding	

of	the	process	and	methods	of	

design	in	civil	engineering	

subject	area,	including	new	and	

original	methods,	and	of	their	

limitations,	having	critical	

awareness	of	the	need	for	

sustainable	development	in	

civil	engineering	subject	area.		

	

	

S7_3		

Conceive	and	design	complex	

civil	engineering	products	

(devices,	artefacts,	etc.),	

processes	and	systems	that	may	

involve	non-technical	–	societal,	

health	and	safety,	

environmental,	economic	and	

industrial	–	constraints	and	be	

new	or	unfamiliar,	involve	

considerations	from	outside	the	

field	of	study,	incompletely	

defined	and	/or	competing	

specifications,	by	applying.	

appropriate	methods	of	design	

and	using	knowledge	and	

understanding	at	the	forefront	

of	the	engineering	

specialisation.	

C7_3	

Identify	the	most	appropriate	

and	relevant	methods	of	design	

in	civil	engineering	subject	area	

from	established	or	new	and	

innovative	methods,	to	conceive	

and	design	sustainable	

engineering	products,	processes	

and	systems	in	civil	engineering	

subject	area.	
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Subset	1		

L7_2.1	

Design	process		

	

K7_3.1	

Define	and	describe	engineering	

design	and	list	the	major	steps	in	

the	engineering	design	process	

and	constraints	that	affect	the	

process	and	products	of	

engineering	design.	Describe	the	

engineering	design	process	and	

explain	how	real-world	

constraints	affect	the	process	and	

products	of	engineering	design.		

S7_3.1		

Analyse	a	product	(devices,	

artefacts,	etc.),	system	or	process	

to	determine	requirements	and	

constraints.	

C7_3.1	

Conceive	and	design	complex	civil	

engineering	products,	processes	

and	systems	that	may	be	new	or	

unfamiliar,	involve	considerations	

from	outside	the	field	of	study,	

incompletely	defined	and	/or	

competing	specifications,	

identifying	and	applying	the	most	

appropriate	and	relevant	methods	

of	design	in	civil	engineering	

subject	area	from	established	or	

new	and	innovative	methods	and	

using	knowledge	and	

understanding	at	the	forefront	of	

the	engineering	specialisation,	if	

necessary.	

Subset	2	

L7_3.1	

Engineering	products	

K7-3.2	

Define	and	explain	key	aspects	of	

sustainability	relative	to	

engineering	phenomena	and	to	

the	ethical	obligation	and	social	

responsibility	of	the	professional	

engineer.		

S7_3.2	

Conceive	complex	civil	

engineering	products	(devices,	

artefacts,	etc.),	processes	and	

systems	that	may	involve	non-

technical	–	societal,	health	and	

safety,	environmental,	economic	

and	industrial	–	constraints.		

C7_3.2	

Design	complex	civil	engineering	

products	(devices,	artefacts,	etc.),	

processes	and	systems	by	

applying	principles	of	

sustainability	in	order	to	design	

sustainable	engineering	products,	

processes	and	systems.	

	

Dimension	4:	Investigation	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_4.	Level	descriptor	

	

K7_4	

Demonstrate	comprehensive	

knowledge	and	understanding	

of		

S7_4	

Conduct	searches	of	literature,	

consult	and	critically	use	

databases	and	other	sources	of	

C7_4	

Identify:		

- the	most	appropriate	and	

relevant	investigation	
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- literary	sources,	databases	

and	other	sources	of	

information	in	civil	

engineering	subject	area;	

- codes	of	practice	and	safety	

regulations	in	civil	

engineering	subject	area;	

- simulation	approaches	in	

civil	engineering	subject	

area	and	of	their	

limitations;	

- experimental	methods	in	

civil	engineering	subject	

area,	including	new	and	

original	emerging	methods,	

and	of	their	limitations;	

- new	and	emerging	

technologies	at	the	

forefront	of	civil	

engineering	specialisation.	

information	in	civil	engineering	

subject	area	and	within	broader	

or	multidisciplinary	contexts;	

Consult	and	apply	codes	of	

practice	and	safety	regulations	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts;	

carry	out	simulations	in	order	

to	pursue	detailed	

investigations	and	research	of	

complex	technical	issues	in	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts,	

critically	evaluate	results	and	

draw	conclusions;	demonstrate	

advanced	laboratory/workshop	

skills	and	design	and	conduct	

experimental	investigations	in	

civil	engineering	subject	area,	

critically	evaluate	data	and	

draw	conclusions;	investigate	

the	application	of	new	and	

emerging	technologies	at	the	

forefront	of	civil	engineering	

specialisation.	

approach	among	searches	of	

literature	and	database	

consultation,	codes	of	

practice,	simulations,	

experimental	methods	in	

civil	engineering	subject	

area	and	within	broader	or	

multidisciplinary	contexts.	

- the	potential	impact	of	new	

and	emerging	technologies	

at	the	forefront	of	civil	

engineering	specialisation	

on	society	and	environment.	

	

Subset	1		

L7_4.1	

Sources	of	Information		

	

K7_4.1	

Identify	and	describe	literary	

sources,	databases	and	other	

sources	of	information	in	civil	

engineering	subject	area.	Explain	

the	purpose,	procedures	and	

practical	applications	of	literary	

sources,	databases	and	other	

sources	of	information	and	their	

S7_4.1		

Conduct	searches	of	literature,	

consult	and	critically	use	of	

databases	and	other	sources	of	

information	in	civil	engineering	

subject	area	and	within	broader	or	

multidisciplinary	contexts	in	order	

to	meet	specified	needs	and	report	

the	investigation	results.	

C7_4.1	

Analyse	and	explain	the	

investigation	results	based	on	

literature	searches,	consult	and	

critically	use	of	databases	and	

other	sources	of	information	in	

civil	engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	
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potentialities	and	limitations,	also	

with	respect	to	other	

investigation	approaches.		

with	respect	to	the	needs	to	be	

met.	

Subset	2	

L7_4.2	

Codes	of	practice	and	safety	

regulations	

K7_4.2	

Identify	and	describe	codes	of	

practice	and	safety	regulations	in	

the	civil	engineering	subject	area.	

Explain	the	purpose,	procedures	

and	practical	applications	of	

codes	of	practice	and	safety	

regulations	and	their	

potentialities	and	limitations,	also	

with	respect	to	other	

investigation	approaches.		

S7_4.2	

Consult	and	apply	codes	of	

practice	and	safety	regulations	in	

the	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts	in	order	

to	meet	specified	needs	and	report	

the	investigation	results.	

C7_4.2	

Analyse	and	explain	the	

investigation	results	with	respect	

to	the	needs	to	be	met,	taking	into	

account	codes	of	practice	and	

safety	regulations	in	the	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts.	

Subset	3	

L7_4.3	

Simulation	

K7_4.3	

Identify	and	describe	simulation	

approaches	in	the	civil	

engineering	subject	area.	Explain	

the	purpose,	procedures	and	

practical	applications	of	

simulation	approaches	and	their	

potentialities	and	limitations,	also	

with	respect	to	other	

investigation	approaches.		

S7_4.3	

Conduct	simulations	in	order	to	

pursue	detailed	investigations	and	

research	of	complex	technical	

issues	in	the	civil	engineering	

subject	area	and	within	broader	or	

multidisciplinary	contexts	in	order	

to	meet	specified	needs	and	report	

the	simulation	results.	

C7_4.3	

Analyse,	explain	and	critically	

evaluate	the	investigation	results	

based	on	simulations	with	respect	

to	the	needs	to	be	met	and	draw	

conclusions.	

Subset	4	

L7_4.4	

Engineering	experiments	

K7_4.4	

Identify	and	describe	the	

procedures	and	equipment	

necessary	to	conduct	civil	

engineering	experiments	in	more	

than	one	of	the	technical	areas	of	

civil	engineering.		Explain	the	

purpose,	procedures,	equipment	

and	practical	applications	of	

experimental	methods	and	their	

potentialities	and	limitations,	also	

S7_4.4	

Conduct	experiments	according	to	

established	procedures	in	order	to	

meet	specified	needs,	evaluate	the	

accuracy	of	the	results	within	the	

known	boundaries	of	the	tests	and	

materials	and	report	the	

experiment	results.	

C7_4.4	

Analyse,	explain	and	critically	

evaluate	the	experiment	results	

according	to	established	

procedures	with	respect	to	the	

needs	to	be	met	and	draw	

conclusions.	
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with	respect	to	other	

investigation	approaches.		

Subset	5	

L7_4.5	

New	and	emerging	technologies	

	

K7_4.5	

Identify	and	describe	new	and	

emerging	technologies	at	the	

forefront	of	civil	engineering	

specialisation.		

S7_4.5	

Identify	and	explain	practical	

application	of	new	and	emerging	

technologies	and	their	

potentialities	and	limitations,	also	

with	respect	to	technologies	

already	in	use.	

C7_4.5	

Analyse,	identify	and	explain	the	

impact	of	new	and	emerging	

technologies	on	society	and	

environment.	

	

Dimension	5:	Practice	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_5.	Level	descriptor	

	

K7_5	

Demonstrate	comprehensive	

knowledge	and	understanding	

of	materials,	equipment	and	

tools,	technologies	and	

processes	in	civil	engineering	

subject	area	and	of	their	

limitations	and	demonstrate	

critical	awareness	of	the	

societal,	health	and	safety,	

environmental	impact	and	risks	

of	civil	engineering	as	well	as	

critical	awareness	of	economic,	

industrial	and	managerial	

implications	(such	as	project	

management)	activities.	

	

	

S7_5	

Use	and	apply	practical	

knowledge	and	understanding	

to	solve	/	design	/	investigate	/	

conduct	complex	engineering	

problems	/	products,	processes	

and	systems	/	issues	/	activities	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts,	

integrating	theory	and	practice.	

Implement	and	conduct	

complex	engineering	activities	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts	by	

identifying	societal,	health	and	

safety,	environmental	impact	

and	risks	and	acting	

appropriately,	as	well	as	

economic,	industrial	and	

managerial	implications	and	

C7_5	

Identify	practical	knowledge	

and	understanding	necessary	to	

solve	/	design	/	investigate	/	

conduct	complex	engineering	

problems	/	products,	processes	

and	systems	/	issues	/	activities	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts;	

Evaluate	and	mitigate/minimize	

societal,	health	and	safety,	

environmental	impact	and	risks	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts;	

Optimize	economic,	industrial	

and	managerial	implications	of	

engineering	activities	in	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts.	
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acting	appropriately	and	meet	

deliverable,	schedule	and	

budget	requirements,	while	

fulfilling	all	legal	and	regulatory	

requirements.	

	
Subset	1		

L7_5.1	

Materials,	equipment	and	tools,	

technologies	and	processes		

	

K7_5.1	

Define	and	describe	key	factual	

information	related	materials,	

equipment	and	tools,	technologies	

and	processes	within	the	context	

of	civil	engineering.	Explain	

practical	application	of	materials,	

equipment	and	tools,	technologies	

and	processes	within	the	context	

of	civil	engineering.		

S7_5.1		

Identify	and	apply	appropriate	

practical	knowledge	and	

understanding	on	materials,	

equipment	and	tools,	technologies	

and	processes	to	solve	/	design	/	

investigate	/	conduct	complex	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

activities	in	civil	engineering	

subject	area	and	within	broader	or	

multidisciplinary	contexts,	

integrating	theory	and	practice.	

C7_5.1	

Analyze	existing	practices	and	

define	further	enhancements	in	

the	use	or	the	best	combination	of	

materials,	equipment	and	tools,	

technologies	and	processes	to	

solve	/	design	/	investigate	/	

conduct	complex	engineering	

problems	/	products,	processes	

and	systems	/	issues	/	activities	in	

civil	engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts,	

integrating	theory	and	practice.	

Subset	2	

L7_5.2	

Societal,	health	and	safety,	

environmental	implications	and	

risks	

K7_5.2	

Define	and	describe	societal,	

health	and	safety,	environmental	

implications	and	risks	in	

conducting	complex	engineering	

activities	in	civil	engineering	

subject	area	and	within	broader	or	

multidisciplinary	contexts.	Explain	

impact	of	societal,	health	and	

safety,	environmental	implications	

and	risks	in	conducting	complex	

engineering	activities.		

S7_5.2	

Implement	and	conduct	complex	

engineering	activities	by	

identifying	societal,	health	and	

safety,	environmental	impact	and	

risks.		

C7_5.2	

Act	appropriately,	by	meeting	

deliverable,	schedule	and	budget	

requirements,	while	fulfilling	all	

legal	and	regulatory	requirements,	

and	evaluating	and	

mitigating/minimizing	societal,	

health	and	safety,	environmental	

impact	and	risks.	

Subset	3	

L7_5.3	

Economic,	industrial	and	

managerial	implications	

K7_5.3	

Define,	describe	and	explain	key	

aspects	of	economic,	industrial	

and	managerial	implications	of	

S7_5.3	

Implement	and	conduct	complex	

engineering	activities	by	

C7_5.3	

Act	appropriately,	by	meeting	

deliverable,	schedule	and	budget	

requirements,	while	fulfilling	all	
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civil	engineering	activities.	List	

key	management	principles	and	

explain	what	a	project	is	and	key	

aspects	of	project	management.		

identifying	economic,	industrial	

and	managerial	implications.		

legal	and	regulatory	requirements,	

evaluating	and	optimizing	

economic,	industrial	and	

managerial	implications	and	

developing	solutions	to	well-

defined	management	problems.	

	

Dimension	6:	Decision	making	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_6.	Level	descriptor	

	

K7_6	

Demonstrate	critical	awareness	

of	the	ethical	and	social	

responsibilities	linked	to	the	

management	of	work	contexts	

in	civil	engineering	subject	

area.	

S7_6	

Manage	complex	work	contexts	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts	that	

may	be	unpredictable	and	

require	new	strategic	

approaches,	identify,	locate,	

obtain,	organize	and	evaluate	

information	and	data	and	take	

decisions	and	formulate	

judgments	also	with	incomplete	

or	limited	information	and	data.	

C7_6	

Reflect	on	ethical	and	social	

responsibilities	linked	to	the	

management	of	complex	work	

contexts	in	civil	engineering	

subject	area	and	within	broader	

or	multidisciplinary	contexts,	

taking	decisions	and	

formulating	judgments.	

Subset	1		

L7_6.1	

Professional	responsibilities		

	

K7_6.1	

List,	describe	and	explain	the	

professional	responsibilities	of	a	

civil	engineer	and	the	key	aspects	

and	standards	of	ethical	and	social	

responsibilities	linked	to	the	

management	of	work	contexts	in	

civil	engineering	subject	area.		

S7_6.1		

Manage	complex	work	contexts	in	

civil	engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	that	

may	be	unpredictable	and	require	

new	strategic	approaches	and	

identify,	locate,	obtain,	organize	

and	evaluate	the	necessary	

information	and	data,	applying	

professional	responsibilities	and	

C7_6.1		

Identify	and	analyse	situations	

involving	multiple	conflicting	

professional,	ethical	and	social	

interests	to	determine	an	

appropriate	course	of	action.	Take	

coherent	decisions	and	formulate	

coherent	judgments	also	with	

incomplete	or	limited	information	

and	data.	
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standards	of	ethical	and	social	

responsibilities.	

	

	

Dimension	7:	Team-working	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_7.	Level	descriptor	

	

K7_7	

Demonstrate	knowledge	and	

understanding	of	functioning	

methods	and	management	

strategies	of	teams	composed	of	

different	disciplines	and	levels	

and	show	awareness	of	

leadership	responsibilities.	

S7_7	

Function	effectively	in	national	

and	international	contexts	as	

member/leader	of	a	team	that	

may	be	composed	of	different	

disciplines	and	levels	taking	

into	account	the	resources	to	

meet	deliverable,	schedule	and	

budget	requirements.	

C7_7	

Identify	appropriate	

functioning	methods	and	

relevant	management	strategies	

of	teams	and	elements	of	

successful	teamwork	and	take	

responsibility	for	contributing	

to	professional	knowledge	and	

practice	and/or	for	reviewing	

the	strategic	performance	of	

teams.	

Subset	1		

L7_2.1	

Team	composition	and	

management	strategies		

	

K7_7.1	

Define	and	list	the	key	

characteristics	of	effective	teams	

that	may	be	composed	of	different	

disciplines	and	levels.	Define	and	

describe	the	functioning	methods	

and	management	strategies	of	

teams	composed	of	different	

disciplines	and	levels.		

S7_7.1		

Function	effectively	as	a	member	

of	a	multidisciplinary	team.	

	

	

C7_7.1	

Identify	and	analyse	the	factors	

affecting	the	ability	of	teams	that	

may	be	composed	of	different	

disciplines	and	levels	to	function	

effectively.	

Subset	2	

L7_7.2	

Leadership	and	responsibilities	

K7_7.2	

Define	and	describe	leadership	

and	the	role	and	responsibilities	of	

a	leader	and	list	leadership	

principles	and	attitudes.	Explain	

the	role	and	responsibilities	of	a	

leader	and	leadership	principles	

and	attitudes.	

S7_7.2	

Organize	and	direct	the	efforts	of	a	

team	applying	leadership	

principles	and	meeting	

deliverable,	schedule	and	budget	

requirements.	

C7_7.2	

Identify	possible	needs	for	

reviewing	the	strategic	

performance	of	teams	and	take	

responsibility	for	contributing	to	

professional	knowledge	and	

practice	of	team	members.	
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Dimension	8:	Communication	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_8.	Level	descriptor	

	

K7_8	

Demonstrate	knowledge	and	

understanding	of	the	

communication	strategies	and	

of	the	diverse	methods	and	

tools	of	communication,	

including	new	and	innovative	

ones,	and	of	their	limitations.	

S7_8	

Apply	knowledge	and	

understanding	of	

communication	strategies	and	

use	diverse	methods	and	tools	

of	communication,	including	

new	and	innovative	ones,	to	

communicate	effectively,	clearly	

and	unambiguously	

information,	describe	activities	

and	communicate	their	

exits/results	–	and	the	

knowledge	and	rationale	

underpinning	these	–	to	

specialist	and	non-specialist	

audiences	in	national	and	

international	contexts	and	

society	at	large.	

C7_8	

Identify	the	most	appropriate	

and	relevant	strategy,	method	

and	tool	of	communication.	

Subset	1		

L7_8.1	

Communication	strategies,	

methods	and	tools		

	

K7_8.1		

Define	and	describe	

communication	strategies,	

methods	and	tools.	List	and	

describe	the	characteristics	of	

effective	verbal,	written,	virtual,	

and	graphical	communications	

and	their	limitations.	Apply	the	

rules	of	grammar	and	composition	

in	verbal	and	written	

communications,	properly	cite	

sources,	and	use	appropriate	

graphical	standards	in	preparing	

engineering	drawings.		

	

S7_8.1		

Organize	and	deliver	effective	

verbal,	written,	virtual,	and	

graphical	communications.	Plan,	

compose	and	integrate	the	verbal,	

written,	virtual,	and	graphical	

communication	of	a	project	to	

technical	and	non-technical	

audiences.		

C7_8.1	

Identify	and	use	the	most	

appropriate	and	relevant	strategy	

and	method	and	tool	of	

communication	among	standard	

and	new	and	innovative	ones	to	

communicate	effectively,	clearly	

and	unambiguously	information,	

describe	activities	and	

communicate	their	exits/results	–	

and	the	knowledge	and	rationale	

underpinning	these	–	to	specialist	

and	non-specialist	audiences	in	

national	and	international	

contexts	and	society	at	large.	
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Dimension	9:	Lifelong	Learning	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L7_2.	Level	descriptor	
	
K7_2	

Demonstrate	knowledge	and	

understanding	of	one’s	personal	

strengths	and	weaknesses	and	

of	the	learning	methods	

necessary	to	follow	

developments	in	science	and	

technology	and	undertake	

further	studies	in	new	and	

emerging	in	civil	engineering	

subject	area	and	within	broader	

or	multidisciplinary	contexts.	

S7_2	

Engage	in	independent	lifelong	

learning	and	follow	

developments	in	science	and	

technology	and	undertake	

further	studies	in	new	and	

emerging	technologies	in	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	

autonomously.	

C7_2	

Identify	the	most	appropriate	

learning	strategy	and	method	in	

independent	lifelong	learning	

and	to	follow	developments	in	

science	and	technology	and	

undertake	further	studies	in	

new	and	emerging	technologies	

in	civil	engineering	subject	area	

and	within	broader	or	

multidisciplinary	contexts.	

Subset	1		
L7_2.1	

Lifelong	learning	strategies	and	
methods		

	

K7_2.1	

Define	lifelong	learning.	Explain	

the	need	for	lifelong	learning	and	

describe	the	skills	required	of	a	

lifelong	learner.		

S7_2.1		

Demonstrate	the	ability	to	identify	

one’s	personal	strengths	and	

weaknesses.		

C7_2.1	

Engage	in	independent	lifelong	

learning	and	follow	developments	

in	science	and	technology	and	

undertake	further	studies	in	new	

and	emerging	technologies	in	civil	

engineering	subject	area	and	

within	broader	or	

multidisciplinary	contexts	

autonomously,	identifying	the	

most	appropriate	learning	

strategy	and	method.	
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CALOHEE	–	SAG	CIVIL	ENGINEERING	

Assessment	Framework	Template	

First	Cycle	–	LEVEL	6	

Dimension	1:	Knowledge	and	Understanding	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_1.	Level	descriptor	

	

K6_1	

Demonstrate	knowledge	and	

understanding	of	

- mathematics	and	of	

underlying	civil	engineering	

specialisation	at	a	level	

necessary	to	achieve	the	

other	programme	outcomes.	

- engineering	disciplines	

underlying	civil	engineering	

specialisation,	at	a	level	

necessary	to	achieve	the	

other	programme	outcomes,	

having	some	awareness	at	

their	forefront	and	of	the	

wider	multidisciplinary	

context	of	engineering.	

S6_1	

Apply	knowledge	and	

understanding	of	mathematics,	

of	sciences	and	of	engineering	

disciplines	underlying	civil	

engineering	specialisation	to	

solve	/	design	/	investigate	/	

conduct	complex	civil	

engineering	problems	/	

products,	processes	and	

systems	/	issues	/	activities.	

	

	

C6_1	

Identify	knowledge	and	

understanding	of	mathematics	

and	of	sciences	and	engineering	

disciplines	underlying	civil	

engineering	specialisation	

necessary	to	solve	/	design	/	

investigate	/	conduct	complex	

civil	engineering	problems	/	

products,	processes	and	

systems	/	issues	/	activities.	

	

	

Subset	1		

L6_1.1		

	

K6_1.1	

Define	and	describe	key	factual	

information	related	to	

mathematics	through	differential	

equations.	Explain	key	concepts	

and	problem-solving	processes	in	

mathematics	through	differential	

equations.			

S6_1.1		

Solve	problems	in	mathematics	

through	differential	equations.		

C6_1.1	

Identify	knowledge	and	

understanding	of	mathematics	

necessary	to	solve	/	design	/	

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

activities	and	apply	the	identified	

knowledge	and	understanding.	
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Subset	2	

L6_1.2	

K6_1.2	

Define	and	describe	key	factual	

information	related	to	calculus-

based	physics	and	chemistry	at	

least.	Explain	key	concepts	and	

problem-solving	processes	in	

calculus-based	physics	and	

chemistry	at	least.	activities	and	

apply	the	identified	knowledge	

and	understanding.	

S6_1.2		

Solve	problems	in	calculus-based	

physics	and	chemistry	at	least.		

C6_1.2		

Identify	knowledge	and	

understanding	of	sciences	

necessary	to	solve	/	design	/	

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

Subset	3	

L6_1.3	

K6_1.3	

Define	and	describe	key	factual	

information	related	to	engineering	

disciplines	underlying	civil	

engineering	specialisation	and	

recognize	the	forefront	of	civil	

engineering	specialisation	and	the	

wider	multidisciplinary	context	of	

engineering	and	knowledge	issues	

at	the	interface	between	different	

fields.	Explain	key	concepts	and	

problem-solving	processes	in	

engineering	disciplines	underlying	

civil	engineering	specialisation.		

S6_1.3		

Solve	problems	in	engineering	

disciplines	underlying	civil	

engineering	specialisation.		

C6_1.3		

Identify	knowledge	and	

understanding	of	engineering	

disciplines	underlying	civil	

engineering	specialisation	

necessary	to	solve	/	design	/	

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

activities	and	apply	the	identified	

knowledge	and	understanding.	
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Dimension	2:	Analysis	and	problem	solving	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_2.	Level	descriptor	

	

K6_2	

Demonstrate	knowledge	and	

understanding	of		

- the	process	and	established	

methods	of	analysis	of	civil	

engineering	issues	

(products,	processes,	

systems,	situations)	and	of	

their	limitations	

- the	process	and	established	

methods	of	solving	civil	

engineering	problems	and	of	

their	limitations.	

Demonstrate	also	awareness	of	

the	importance	of	non-technical	

–	societal,	health	and	safety,	

environmental,	economic	and	

industrial	–	considerations	in	

solving	civil	engineering	

problems.	

S6_2	

Analyse	complex	civil	

engineering	issues	(products,	

processes,	systems,	situations),	

correctly	interpret	the	

outcomes	of	such	analyses	and	

present	an	understanding	of	the	

issue	and	recommendations	for	

necessary	measures	taking	

requirements	and	constraints	

into	account.	

Identify,	formulate	and	solve	

complex	civil	engineering	

problems	having	awareness	of	

non-technical	–	societal,	health	

and	safety,	environmental,	

economic	and	industrial	–	

implications.	

C6_2	

Identify	appropriate	and	

relevant	established	methods	of	

analysis	of	civil	engineering	

issues	(products,	processes,	

systems,	situations)	and	of	

solving	civil	engineering	

problems.	

Reflect	on	non-technical	–	

societal,	health	and	safety,	

environmental,	economic	and	

industrial	–	implications	in	

solving	civil	engineering	

problems	and	in	formulating	

recommendations	for	necessary	

measures.	

Subset	1		

L6_1.1		

	

K6_2.1	

Define	and	describe	key	factual	

information	related	to	civil	

engineering	issues	(products,	

processes,	systems,	situations)	

and	applicable	methods	of	

analysis	and	of	their	limitations.	

Explain	key	concepts	related	to	

issue	recognition,	articulation	and	

analysis	processes,	and	how	

methods	of	analysis	are	applied.		

S6_2.1		

Analyse	complex	civil	engineering	

issues	by	identifying	and	applying	

appropriate	and	relevant	

established	method	of	analysis,		

C6_2.1	

Critically	interpret	the	outcomes	

of	such	analyses	and	present	an	

understanding	of	the	issue	and	

recommendations	for	necessary	

measures	taking	requirements	

and	constraints	into	account.			
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Subset	2	

L6_1.2	

K6_2.2	

Define	and	describe	key	factual	

information	related	to	engineering	

problem	recognition	and	

applicable	methods	of	solving	civil	

engineering	problems	and	of	their	

limitations.	Explain	key	concepts	

related	to	problem	recognition,	

articulation	and	solving	processes,	

and	how	problem-solving	

methods	are	applied.		

S6_2.2		

Identify,	formulate	and	solve	

complex	civil	engineering	

problems.		

C6_2.2		

Identify	and	apply	appropriate	

and	relevant	problem-solving	

methods.	

Subset	3	

L6_1.3	

K6_2.3	

Define	and	explain	key	aspects	of	

safety,	sustainability	and	impact	

on	society	and	environment	

relative	to	engineering	

phenomena	and	to	the	ethical	

obligation	and	social	

responsibility	of	the	professional	

engineer.		

S6_2.3		

Identify,	formulate	and	solve	

complex	civil	engineering	

problems	having	awareness	of	

non-technical	–	societal,	health	

and	safety,	environmental,	

economic	and	industrial	–	

constraints.			

C6_2.3	

Formulate	recommendations	for	

measures	related	to	non-technical	

–	societal,	health	and	safety,	

environmental,	economic	and	

industrial	issues.		

	

	

	

 
 
	

Dimension	3:	Design	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_3.	Level	descriptor	

	

K6_3	

Demonstrate	knowledge	and	

understanding	of	the	process	

and	established	design	methods	

in	civil	engineering	subject	area	

and	of	their	limitations	and	

demonstrate	awareness	of	the	

importance	of	non-technical	–	

societal,	health	and	safety,	

S6_3	

Develop	and	design	complex	

civil	engineering	products	

(devices,	artefacts,	etc.),	

processes	and	systems	to	meet	

established	requirements	

having	awareness		

of	non-technical	–	societal,	

health	and	safety,	

C6_3	

Identify	appropriate	and	

relevant	established	design	

methods	in	civil	engineering	

subject	area	and	reflect	on	non-

technical	–	societal,	health	and	

safety,	environmental,	

economic	and	industrial	–	

implications	in	designing	
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environmental,	economic	and	

industrial	–	considerations	in	

designing	engineering	products,	

processes	and	systems.	

environmental,	economic	and	

industrial	–	constraints.	
engineering	products,	processes	

and	systems.	

Subset	1		

L6_3.1		

	

K6_3.1	

Define	and	describe	engineering	

design	and	list	the	major	steps	in	

the	engineering	design	process	

and	constraints	that	affect	the	

process	and	products	of	

engineering	design.	Describe	the	

engineering	design	process	and	

explain	how	real-world	

constraints	affect	the	process	and	

products	of	engineering	design.	

S6_3.1		

Analyse	a	product,	system	or	

process	to	determine	

requirements	and	constraints	and	

develop	and	design	complex	civil	

engineering	products	(devices,	

artefacts,	etc.),	processes	and	

systems.		

C6_3.1	

Identify	and	apply	appropriate	

and	relevant	methods	of	design	in	

civil	engineering	subject	area.	

	

	

Subset	2	

L6_3.2	

K6_3.2	

Define	and	explain	key	aspects	of	

sustainability	relative	to	

engineering	phenomena	and	to	

the	ethical	obligation	and	social	

responsibility	of	the	professional	

engineer.		

S6_3.2		

Develop	and	design	complex	civil	

engineering	products	(devices,	

artefacts,	etc.),	processes	and	

systems	having	awareness	of	non-

technical	–	societal,	health	and	

safety,	environmental,	economic	

and	industrial	–	constraints	and	

reflecting	in	non-technical	

implications.	

C6_3.2	

Identify	and	apply	appropriate	

and	relevant	established	design	

methods	for	civil	engineering	

products,	processes	and	systems	

showing	awareness	of	non-

technical	–	societal,	health	and	

safety,	environmental,	economic	

and	industrial	–	constraints	and	

reflecting	in	non-technical	

implications.	

	

	

Dimension	4:	Investigation	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_4.	Level	descriptor	

	

K6_4	

Demonstrate	knowledge	and	

understanding	of		

- literary	sources,	databases	

S6_4	

Conduct	searches	of	literature,	

consult	and	use	databases	and	

other	sources	of	information	in	

C6_4	

Identify	appropriate	and	

relevant	investigation	

approaches	among	searches	of	
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and	other	sources	of	

information	in	civil	

engineering	subject	area	

- codes	of	practice	and	safety	

regulations	in	civil	

engineering	subject	area	

- simulation	approaches	in	

civil	engineering	subject	

area	

- established	experimental	

methods	in	civil	engineering	

subject	area	and	of	their	

limitations.	

	

	

civil	engineering	subject	area;	

consult	and	apply	codes	of	

practice	and	safety	regulations	

in	civil	engineering	subject	

area;	carry	out	simulation	in	

order	to	pursue	detailed	

investigations	and	research	of	

complex	technical	issues	in	civil	

engineering	subject	area,	

interpret	results	and	draw	

conclusions;	demonstrate	

laboratory/workshop	skills	and	

design	and	conduct	

experimental	investigations	in	

civil	engineering	subject	area,	

interpret	data	and	draw	

conclusions.	

literature	and	database	

consultation,	codes	of	practice,	

simulations,	experimental	

methods	in	civil	engineering	

subject	area.	

	

	

	

Subset	1		

L6_4.1		

	

K6_4.1	

Identify	and	describe	literary	

sources,	databases	and	other	

sources	of	information	in	civil	

engineering	subject	area.	Explain	

the	purpose,	procedures	and	

practical	applications	of	literary	

sources,	databases	and	other	

sources	of	information	and	their	

potentialities	and	limitations,	also	

with	respect	to	other	investigation	

approaches.		

S6_4.1		

Conduct	searches	of	literature,	

consult	and	critically	use	

databases	and	other	sources	of	

information	in	civil	engineering	

subject	area	in	order	to	meet	

specified	needs	and	report	the	

investigation	results.		

C6_4.1	

Analyse	and	explain	the	

investigation	results	with	respect	

to	the	needs	to	be	met.	

Subset	2	

L6_4.2	

K6_4.2	

Identify	and	describe	codes	of	

practice	and	safety	regulations	in	

civil	engineering	subject	area.	

Explain	the	purpose,	procedures	

and	practical	applications	of	codes	

of	practice	and	safety	regulations	

S6_4.2		

Consult	and	apply	codes	of	

practice	and	safety	regulations	in	

civil	engineering	subject	area	in	

order	to	meet	specified	needs	and	

report	the	investigation	results.		

C6_4.2		

Analyse	and	explain	the	

investigation	results	with	respect	

to	the	needs	to	be	met.	
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and	their	potentialities	and	

limitations,	also	with	respect	to	

other	investigation	approaches.		

Subset	3	

L6_4.3	

K6_4.3	

Identify	and	describe	simulation	

approaches	in	civil	engineering	

subject	area.	Explain	the	purpose,	

procedures	and	practical	

applications	of	simulation	

approaches	and	their	

potentialities	and	limitations,	also	

with	respect	to	other	investigation	

approaches.		

S6_4.3		

Conduct	simulations	in	order	to	

pursue	detailed	investigations	and	

research	of	complex	civil	technical	

issues,	interpret	results	and	draw	

conclusions.		

C6_4.3		

Analyse	and	explain	the	

investigation	results	with	respect	

to	the	investigation	objectives.	

Subset	4	

L6_4.4	

K6_4.4	

Identify	and	describe	procedures	

and	equipment	necessary	to	

conduct	civil	engineering	

experiments	in	at	least	one	of	the	

technical	areas	of	civil	

engineering.		Explain	the	purpose,	

procedures,	equipment,	and	

practical	applications	of	

experimental	methods	and	their	

potentialities	and	limitations,	also	

with	respect	to	other	investigation	

approaches.		

S6_4.4		

Conduct	experiments	according	to	

established	procedures	in	order	to	

meet	specified	needs	and	report	

the	experiment	results.		

C6_4.4		

Analyse,	explain	and	interpret	the	

experiment	results	with	respect	to	

the	needs	to	be	met	and	draw	

conclusions.	

	

	

Dimension	5:	Practice	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_5.	Level	descriptor	

	

K6_5	

Demonstrate	knowledge	and	

understanding	of		

- materials,	equipment	

and	tools,	technologies	

S6_5	

Use	and	apply	practical	

knowledge	and	understanding	

to	solve	/	design	/	investigate	/	

conduct	complex	civil	

C6_5	

Identify	appropriate	and	

relevant	practical	knowledge	

and	understanding	necessary	to	

solve	/	design	/	investigate	/	
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and	processes	in	civil	

engineering	subject	area	

and	of	their	limitations;	

- the	societal,	health	and	

safety,	environmental	

impact	and	risks	of	civil	

engineering	activities.	

	

engineering	problems	/	

products,	processes	and	

systems	/	issues	/	activities.	

Implement	and	conduct	

complex	civil	engineering	

activities	in	civil	engineering	

subject	area	and	within	broader	

or	multidisciplinary	having	

awareness	of	societal,	health	

and	safety,	environmental	

impact	and	risks	and	acting	

appropriately,	and	meet	

deliverable,	schedule	and	

budget	requirements,	while	

fulfilling	all	legal	and	regulatory	

requirements.	

	

conduct	complex	civil	

engineering	problems	/	

products,	processes	and	

systems	/	issues	/	activities;	

reflect	on	the	societal,	health	

and	safety,	environmental	

impact	and	risks	of	civil	

engineering	activities.	

	

	

Subset	1		

L6_1.1	

Materials,	equipment	and	tools,	

technologies	and	processes		

		

	

K6_5.1	

Define	and	describe	key	factual	

information	related	materials,	

equipment	and	tools,	technologies	

and	processes	within	the	context	

of	civil	engineering.	Explain	

practical	application	of	materials,	

equipment	and	tools,	technologies	

and	processes	within	the	context	

of	civil	engineering.		

S6_5.1		

Use	and	apply	practical	knowledge	

and	understanding	on	materials,	

equipment	and	tools,	technologies	

and	processes	to	solve	/	design	/	

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

activities.	

C6_5.1	

Identify	appropriate	and	relevant		

practical	knowledge	and	

understanding	on	materials,	

equipment	and	tools,	technologies	

and	processes	to	solve	/	design	/	

investigate	/	conduct	complex	civil	

engineering	problems	/	products,	

processes	and	systems	/	issues	/	

activities.	

Subset	2	

L6_1.2	

Societal,	health	and	safety,	

environmental	implications	and	

risks	

K6_5.2	

Define	and	describe	societal,	

health	and	safety,	environmental	

implications	and	risks	in	

conducting	complex	engineering	

activities	in	civil	engineering	

subject	area	and	within	broader	or	

multidisciplinary	contexts.	Explain	

impact	of	societal,	health	and	

S6_5.2		

Implement	and	conduct	complex	

engineering	activities	having	

awareness	of	their	societal,	health	

and	safety,	environmental	impact	

and	risks.		

C6_5.2		

Act	appropriately,	by	meeting	

deliverable,	schedule	and	budget	

requirements.	
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safety,	environmental	implications	

and	risks	in	conducting	complex	

engineering	activities.	while	

fulfilling	all	legal	and	regulatory	

requirements,	and	reflecting	on	

the	societal,	health	and	safety,	

environmental	impact	and	risks	of	

civil	engineering	activities.	

Subset	3	

L6_1.3	

Economic,	industrial	and	

managerial	implications	

	

	

K6_5.3	

Define,	describe	and	explain	key	

aspects	of	economic,	industrial	

and	managerial	implications	of	

civil	engineering	activities.	List	

key	management	principles	and	

explain	what	a	project	is	and	key	

aspects	of	project	management.		

S6_5.3		

Implement	and	conduct	complex	

engineering	activities	having	

awareness	of	economic,	industrial	

and	managerial	implications.		

C6_5.3		

Act	appropriately,	by	meeting	

deliverable,	schedule	and	budget	

requirements,	while	fulfilling	all	

legal	and	regulatory	requirements,	

and	reflecting	on	economic,	

industrial	and	managerial	

implications	of	civil	engineering	

activities.	

	

Dimension	6:	Decision	making	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_1.	Level	descriptor	

	

K6_1	

Demonstrate	awareness	of	the	

ethical	and	social	

responsibilities	linked	to	the	

management	of	civil	

engineering	activities.	

S6_1	

Manage	complex	civil	

engineering	activities,	gather	

and	interpret	information	and	

data	and	take	decisions	and	

formulate	judgments	based	on	

available	data.	

C6_1	

Reflect	on	ethical	and	social	

responsibilities	linked	to	the	

management	of	civil	

engineering	activities,	taking	

decisions	and	formulating	

judgments.	
Subset	1		

L6_6.1		

Professional	responsibilities		

	

	

K6_6.1	

List,	describe	and	explain	the	

professional,	ethical	and	social	

responsibilities	linked	to	the	

management	of	civil	engineering	

activities.		

	

S6_6.1		

Manage	complex	civil	engineering	

activities	by	gathering	and	

interpreting	necessary	

information	and	data	and	by	

applying	ethical	concepts	and	

theories	into	real	life	situation.		

C6_6.1		

Take	decisions	and	formulate	

professional	judgments	based	on	

available	data,	taking	into	account	

ethical	and	social	issues,	and	

correct	inadequate	behaviour	if	

thought	necessary.	
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Dimension	7:	Team-working	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_7.	Level	descriptor	

	

K6_7	

Demonstrate	knowledge	and	

understanding	of	the	working	

methods	of	teams.	

S6_7	

Function	effectively	in	national	

and	international	contexts	as	a	

member	of	a	team	that	may	be	

composed	of	engineers	and	non-

engineers.	

C6_7	

Take	responsibility	for	managing	

professional	development	of	

individuals	and	groups.	

Subset	1		

L6_7.1	

Team	composition	and	

management	strategies		

		

	

K6_7.1	

Define	and	list	the	key	

characteristics	of	effective	teams	

that	may	be	composed	of	

engineers	and	non-engineers,	and	

define	and	describe	their	working	

methods.	Explain	the	factors	

affecting	the	ability	of	teams	that	

may	be	composed	of	engineers	

and	non-engineers	to	function	

effectively.		

S6_7.1		

Apply	an	effective	team	working	

approach	towards	the	aims	

identified.		

C6_7.1		

Show	understanding	of	cultural	

and	personal	differences	between	

team-members	when	managing	a	

team.		

	

Dimension	8:	Communication	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L6_8.	Level	descriptor	

	

K6_8	

Demonstrate	knowledge	and	

understanding	of	the	diverse	

methods	and	tools	of	

communication	and	of	their	

limitations.	

S6_8	

Use	diverse	methods	and	tools	

of	communication	to	

communicate	effectively	

information,	describe	activities	

and	communicate	their	

exits/results	with	engineering	

community	in	national	and	

international	context	and	

society	at	large.	

C6_8	

Identify	appropriate	and	

relevant	methods	and	tools	of	

communication.	
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Subset	1		

L6_8.1		

Communication	strategies,	

methods	and	tools	

	

K6_8.1	

Define	and	describe	

communication	methods	and	

tools.	List	and	describe	the	

characteristics	of	effective	verbal,	

written,	virtual,	and	graphical	

communications	and	their	

limitation.		

S6_8.1		

Apply	the	rules	of	grammar	and	

composition	in	verbal	and	written	

communications,	properly	cite	

sources,	and	use	appropriate	

graphical	standards	in	preparing	

engineering	drawings.	Organize	

and	deliver	effective	verbal,	

written,	virtual,	and	graphical	

communications.		

C6_8.1	

Identify	and	use	appropriate	and	

relevant	methods	and	tools	of	

communication	among	standard	

ones	to	communicate	effectively	

information,	describe	activities	

and	communicate	their	

exits/results	with	engineering	

community	in	national	and	

international	context	and	society	

at	large.	

	

Dimension	9:	Lifelong	Learning	

(Sub)descriptor	 Knowledge	 Skills	 Wider	Competences	
(Responsibility	and	Autonomy)	

L9_1.	Level	descriptor	

	

K9_1	

Demonstrate	knowledge	and	

understanding	of	one’s	personal	

strengths	and	weaknesses	and	

of	the	learning	methods	

necessary	to	follow	

developments	in	science	and	

technology	in	civil	engineering	

subject	area.	

S6_9	

Engage	in	independent	lifelong	

learning	and	follow	

developments	in	science	and	

technology	in	civil	engineering	

subject	area.	

C6_9	

Identify	appropriate	learning	

strategies	and	methods	in	

independent	lifelong	learning	

and	to	follow	developments	in	

science	and	technology	in	civil	

engineering	subject	area.	

Subset	1		

L6_9.1	

Lifelong	learning	strategies	and	

methods		

		

	

K9_	9.1	

Define	lifelong	learning.	Explain	

the	need	for	lifelong	learning	and	

describe	the	skills	required	of	a	

lifelong	learner.		

S6_9.1		

Demonstrate	the	ability	to	identify	

one’s	personal	strengths	and	

weaknesses.		

	

C6_9.1	

Engage	in	independent	lifelong	

learning	and	follow	developments	

in	science	and	technology	in	civil	

engineering	subject	area,	

identifying	appropriate	learning	

strategies	and	methods.	

	

	


