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We	may	use	session	recordings	for	quality	improvement,	
or	as	part	of	further	research	and	publica'ons.	
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Adap@ve	Compara@ve	Judgement	(ACJ)	
….	for	online	grading	of	project-based	assessment.		



a	collabora've	project:	
•  Goldsmiths	University	of	London	(TERU)	
•  Digital	Assess		
(leading	evidence-based	assessment	systems	supplier)	

commissioned	by:	

in	associa'on	with:		

Project	e-scape	



the	brief	
	

“QCA	intends	now	to	ini.ate	the	development	of	an	
innova.ve	por7olio-based	(or	extended	task)	
approach	to	assessing	coursework	at	GCSE.		This	
will	use	digital	technology	extensively,	both	to	
capture	the	student’s	work	and	for	grading	
purposes.		The	purpose	of	Phase	I	is	to	evaluate	the	
feasibility	of	the	approach…”	
(QCA	Specifica'on	June	2004)	

	

Project	e-scape	
six	years	of	r&d		(2004	-	2010)	

				



Classroom	ac@vity	…	
	 	 	 	 	 	into	web-porHolios	



design	&	technology	

data	collec'on	in	real	'me	without	interrup'ng	authen'c	designing	ac'vity				



Science		
inves'ga'on	

data	collec'on	in	real	'me	
without	interrup'ng	
authen'c	science	ac'vity				



geography	fieldwork	

data	collec'on	(using	mobile	devices)	off-site	





2008	



the	drawing	tool	is	cri@cal	to	the	ac@vity	

Originally	PDAs		

now	iPads	sound	
text	
draw	
photo	



Real-@me	performance	evidence	

sketching	
(and	collabora'ng)	

photos	of	the	state	of	play	

audio	reflec'ons	

 

video	presenta'on	

data	and	notes	

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have 
been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the 
image and then insert it again.

mind-maps	

 

 



modelling	remains	
central	to	the	
ac'vity	

‘design-talk’	as	crea've	
reflec'on	

sketching	and	sharing	



the	por^olio	as	a	‘big-picture’	of	the	ac'vity		

…	that	can	be	dipped	into	for	the	detail		



a	new	paradigm	e-por^olio	

•	in	real	.me	…	not	a	2nd	hand	re-construc'on	
•	the	‘trace-leN-behind’	by	purposeful	ac'vity	
•	using	mul'ple	response	modes	(text/photo/voice/video/draw)	
•	in	controlled	condi'ons	(teacher	and/or	AB)	
•	evidencing	teamwork	
•	from	mobile	devices	(anywhere	/	any'me)		
•	absolutely	safe	in	a	secure	web-site	
	



Marking	and	Judging	



Pupils should be able to:

describe to others what they have seen in familiar surroundings or visualised 
about imaginary situations:
suggest what might be done:

ask questions which help them to identify the needs and opportunities for 
design and technological activity:
describe what they have observed or visualised and found out in their 
exploration:
suggest practical changes that could be made in response to a need and 
describe to others why they made the changes:

starting with something familiar, use their knowledge and the results of 
investigations to identify needs and opportunities for a design and 
technological activity:
develop and clarify their ideas about possible needs and opportunities 
through discussion with those involved:

recognise the points of view of others and consider what it is like to be in 
another person's situation:
devise ways of gathering information in addition to using printed and other 
sources:
starting with something unfamiliar, identify needs and opportunities for 
design and technological activities:
know that in the past and in other cultures people have used design and 
technology to solve familiar problems in different ways:
work with others in planning, apportioning tasks, and optimising use of 
resources:
provide oral and written justification for the conclusions they reach as a 
result of investigation:
understand that a range of criteria, which are sometimes conflicting, must be 
used to make judgements about what is worth doing:

show judgement in the choice of sources of information, both qualitative 
and quantitative, in the systematic search for a need or opportunity for a 
design and technological activity:
recognise that economic, social, environmental and technological 
considerations and the preferences of users are important:

understand why design and technology, in industry and in other cultures, 
developed in the ways it did:
explain how they have identified needs and opportunities for design  and 
technological activities and give a justification of the conclusions they have 
reached:
understand how the introduction of new technologies can offer new 
opportunities for design and technological activity:

vary methods of investigation to obtain all the information required:
identify and draw upon sources of expert advice relevant to the identification 
of needs and opportunities for design and technological activities:
analyse information of several kinds and draw conclusions about the needs 
and opportunities for a design and technological activity, recognising and 
resolving conflicting considerations:
consider both the user and the producer when defining the need for a 
technological activity:

investigate how needs and opportunities have led to design and 
technological activities in other cultures:
provide an evaluation in the light of a range of considerations of the needs 
and opportunities for design and technological activities:

devise a strategy which will lead to the development of a design proposal 
containing details of cost-effective solutions, optimum means of production 
and potential product sales in international markets:
review their knowledge base and draw up a strategy to exploit expert 
sources:
 

find out and interpret the perceptions, motivations and needs of people in a 
range of contrasting situations:
convey, using presentation techniques matched to their audience, that their 
identification of needs and opportunities is justified and worth developing:
make reasoned judgements about what is a subject for design and 
technological activities and what is better dealt with in other ways:

Pupils should be able to identify and state clearly needs and opportunities for 
design and technological activities through investigation of the contexts of 
home, school, recreation, community, business and industry.

Attainment Target I
IDENTIFYING NEEDS AND OPPORTUNITIES

level 1

level 10

level 9

level 8

level 7

level 6

level 5

level 4

level 3

level 2

Pupils should be able to:

Express their ideas about what they might do:

use talk, pictures, drawings, models, to develop their design proposals, giving simple 
reasons why they have chosen to make something:

record how they have explored different ideas about design and technological 
proposals to see how realistic they are:
use information about materials, people, markets and processes, and from other 
times and cultures, to help in developing their ideas:
make a design proposal by selecting from their ideas and giving reasons for their 
choices:
apply knowledge and skills to select ways of realising the different parts of their 
design:
use drawings and modelling including annotated drawings and working models to 
develop their design proposals:

record how their ideas have developed:
use information obtained from their own investigations, and from other sources, to 
review their design proposals to identify where decisions still need to be made: 
suggest possible courses of action which will improve their original design proposals:
estimate the resource requirements and check on availability:
use storyboards to describe and edit design proposals:

record the progress of their ideas showing how they have clarified and developed 
them:
seek out and organise information to help them develop their ideas and refine their 
design proposal:
extend their first ideas by combining aspects of them to formulate a design 
proposal and explain why some ideas were not used:
establish and check the availability of the resources required, adapting their design 
as appropriate:
specify what they intend to do and what they will need by using simple plans and 
flow diagrams:

produce a design specification and use it to develop their design proposal:
make judgements about realistic ways forward by exploring alternative solutions and 
use these to refine their design proposal:
use specialist modelling techniques to develop design proposals:

seek out, systematically appraise, organise and use information from different 
sources to develop and combine ideas and judge how realistic they might be:
review the detail of their design, using their own experience and that of others, and 
suggest alternative ways of achieving what is intended:
apply criteria including user requirements, cost, time, skill demands, scale of 
production and aesthetic considerations, to take decisions about the details of the 
design proposal:
produce a design proposal recording their decisions and the ways of reaching their 
chosen outcome:

record and present, using a range of methods and media the progress of their 
ideas: detail and refine their design proposal and incorporate modifications; use 
computer aided design, image generation and desk top publishing techniques to 
explore, detail and refine their ideas:
plan their activities to take into account multiple constraints which may at times be 
conflicting:
show a willingness to experiment and take risks recognising the implications of 
decisions taken in designing:

develop ideas by drawing on information and understanding from a broad 
knowledge of sources, and showing judgement about the detail required:
refine their design to achieve an optimum practicable outcome demonstrating 
originality and understanding of constraints in the justification of their design:

provide a substantiated account of the full range of ideas they have explored and 
the strategies used showing:
(i)  how they explored ideas used in existing artefacts, systems or environments and 
how they used them to develop their own ideas:
(ii)  evidence that they have :
 • identified ways of improving and refining their proposals:
 • predicted with accuracy the outcomes of possible improvements
    and refinements:
 • resolved conflicting demands:
 • included their decisions in a coherent specification:
    and using an appropriate range of media and methods:

Pupils should be able to generate a design specification and explore ideas to 
produce a design proposal and develop it into a realistic, appropriate and 
achievable design.

Attainment Target 2
GENERATING A DESIGN PROPOSAL

“Design & Technology” Statutory Order 1990
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Attainment Target 2
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“Design & Technology” Statutory Order 1990

In	2014	
	•	90,000	appeals	upheld		

(TES	insight		18/3/2016)	

by	2020		
	•	1.4	million	will	be	denied	
	•	cos'ng	schools	£166m	



The Times
May 16, 2008GCSE and A level exam results inaccurate, Ofqual warns pupils

“Coursework assessment to end in GCSE shake-up’


The Independent
By Richard Garner, Education Editor

Monday, 22 November 2010



A major shake-up of GCSEs to be unveiled this week means the end of coursework and a 

return to the traditional end-of-year exam. Education Secretary Michael Gove is 

planning to ditch the … system, under which coursework done during the two-year study 

period counts towards the overall grade. 

the	real	loser	is	the	curriculum	
ac@ve,	project-centred	pedagogy	



On a scale of 1-10, how sharp is the red? 
 

Which is sharper – the red or the green?  

A	completely	different	approach	



L.Thurstone	(1927)	
•		law	of	compara.ve	judgement	
•		when	a	marker	compares	two	performances	….	

	 	…	his/her	personal	standard	cancels	out	

A.Pollig		(2004)				
•	compara.ve	pairs	methodology	
•	for	reliability	studies	between	exam	boards	

e-scape	(2007	&	2009)	
•	the	1st	and	2nd	complete	data	set		
•	using	compara.ve	pairs		
•	for	front	line	assessment		

Compara@ve	Judgement	



teachers	debate		
the	strengths	and		
weaknesses	of		
por^olios	…	



por^olio	A	

por^olio	B	

the	ACJ	‘engine’	
manages	the		
assessment	process	

2009	
350	d&t	por^olios	
60			science	
60			geography	



The	ACJ	engine	generates	the	rank	



The	ACJ	engine	generates	the	rank	



The	ACJ	engine	generates	the	rank	



The	ACJ	engine	generates	the	rank	

the	rank	that	emerges	is	the		
collec@ve	professional	consensus		
of	the	group	of	judges	



2009	sample	
350	pupils	

mul'ple	judges	(28)	
mul'ple	comparisons	(17+)	

reliability	coefficient	=	0.95	
(Cronbach’s	alpha)		



….	the	por^olios	were	measured	with	an	
uncertainty	that	is	very	small	compared	to	the	
scale	as	a	whole;	this	ra'o	is	then	converted	
into	the	tradi'onal	reliability	sta's'c	–	a	
version	of	Cronbach’s	alpha	or	the	KR	20	
coefficient.	
	
The	value	obtained	was	0.95,	which	is	very	
high	in	GCSE	terms.		

(Pollig	A	in	Kimbell	et	al	2009)	



….	the	por^olios	were	measured	with	an	uncertainty	that	is	very	small	
compared	to	the	scale	as	a	whole;	this	ra'o	is	then	converted	into	the	
tradi'onal	reliability	sta's'c	–	a	version	of	Cronbach’s	alpha	or	the	KR	20	
coefficient.	
	
The	value	obtained	was	0.95,	which	is	very	high	in	GCSE	terms.		

An	alterna've	comparison	is	with	the		Verbal	and	Mathema'cal	Reasoning	
tests	that	were	developed	for	11+	and	similar	purposes	from	about	1926	to	
1976.	These	were	designed	to	achieve	very	high	reliability,	by	minimising	
inter-marker	variability	and	maximising	the	homogeneity	of	the	items	that	
made	them	up.	KR20	sta's'cs	for	those	were	always	between	0.94	and	
0.96.	
	
With	escape	in	this	Design	&	Technology	task,	a	level	of	internal	
consistency	comparable	to	those	reasoning	tests	has	been	achieved	
without	reducing	the	test	to	a	series	of	objec@ve	items.	
	
(Pollig	A	in	Kimbell	et	al	2009)	
	



Why	is	ACJ	so	reliable?	

Because	assessment	is	collabora*ve	
(sharing	standards)			

Because	it	uses	compara*ve	judgement	
(judges’	standards	cancel	out)	

Because	the	algorithm	selec'ng	pairs	is	clever	
(efficiently	chooses	pairs	and	minimises	the	number	to	be	compared)	

Because	any	difficul*es	are	made	explicit	
(where	judges	disagree	/	or	have	big	misfit	stats)	



Iden'fying	Problems	
	

the	engine	iden'fies	por^olios		
where	judges	disagree	

and	individual	
judge	profiles	
show	their	

consensuality	or	
‘misfit’		



wri'ng	SATs	at	age	11	
	

2010	

QCDA	



•	The	overall	reliability	of	the	
assessment	was	0.961,	more	reliable	
than	any	other	assessment	of	wri@ng	
in	the	interna@onal	literature.	
•	When	asked	if	they	would	prefer	to	
use	the	Adap've	Compara've	
Judgement	method	or	return	to	
Marking,	25	chose	Judgement,	0	
chose	Marking,	and	2	voted	for	both.	

	
(Pollig	A,		Derrick	K,		Lynch	D,		2010)	

Concerning		
Reliable	Standards	

	



•	The	overall	reliability	of	the	
assessment	was	0.961,	more	reliable	
than	any	other	assessment	of	wri@ng	
in	the	interna@onal	literature.	
•	When	asked	if	they	would	prefer	to	
use	the	Adap've	Compara've	
Judgement	method	or	return	to	
Marking,	25	chose	Judgement,	0	
chose	Marking,	and	2	voted	for	both.	

	
(Pollig	A,		Derrick	K,		Lynch	D,		2010)	

•	Allows	for	professional	judgement	

•	Uses	our	years/	decades	of	
experience	

•	As	a	teacher,	I	felt	I	was	able	to	
make	a	beger	judgement	in	terms	of	
the	child’s	overall	approach	to	texts	
and	it	excites	me	to	think	we	could	
actually	teach	children	the	overall	
value	of	texts	

•	Advantages:	speed,	the	holis'c	
nature	of	the	process,	increased	
fairness,	professionalism,	and	a	
posi.ve	impact	on	teachers	and	
schools.	
	

(Pollit	A,	Derrick	K,		Lynch	D,		2010)	

Concerning		
Classroom	Culture	

Concerning		
Reliable	Standards	

	



How	long	do	judgements	take?	

Chaining:	
The	“anchoring	and	adjustment”	heuris'c	(Brooks	2012	p73)	

median:		
•	for	all	28	judges	
•	130	judgements	each	
=	4	mins	6	secs	



2010	
QCDA	English	Wri'ng	SATs		
			
•	60	Primary	teachers	
•	short	essay-style	stories	
•	quickest	1.5	mins	ave	
•	slowest	10	mins	ave	

Speed	vs	Reliability	?	



Judge misfit v Average judgement time

R2 = 0.0022
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There was no correlation at all in the data, despite the range of speeds 
observed, from 7 to 41 judgements per hour. We can only conclude that 
some judges are very good at coming very quickly to the same decisions 
that other judges arrive at after considerable careful thought.  
Pollitt A, Derrick K, and Lynch D (2010 p 35-36) 

2010	
QCDA	English	Wri'ng	SATs		
			
•	60	Primary	teachers	
•	short	essay-style	stories	
•	quickest	1.5	mins	ave	
•	slowest	10	mins	ave	

Speed	vs	Reliability	?	



	the	judging	process	

(Kimbell	R.	in	H	Middleton,	V	Bjurulf,	L	Baartmann		2013)	

Surveying		
	-	to	see	what	is	there	…	a	mental	map	

Characterising		(associa@ve	memory)	
	-	fitng	it	into	my	exis'ng	frame	of	reference	

Valida@ng		
	-	checking	that	the	evidence	fits	the	judgement			



Learners	can	use	the	same	judging	process		
to	review	their	own	work	-	and	that	of	their	peers		



“Why	didn’t	you	
show	us	this	
before?”	

“I	could	have	told	
my	story	so	much	
beger”	

Learners	can	use	the	same	judging	process		
to	review	their	own	work	-	and	that	of	their	peers		



Briana:	student	president,	Edinburgh	University	‘Edinburgh	Award’	

The	Learning	Experience	

feedback	for		
improvement	

Draw	a	CV	
v	

ACJ	review	process	with	peers	
v	

Re-work	and	finalise	
	
	
	
		

hgps://digitalassess.wis'a.com/projects/theneb3hqj	



	
	
	
	

ELT	–	Speaking	&	Wri'ng	

	
	
	
	

Geography	–	A-Level		

	
	
	
	
Music	–	Scores/Melodies	

	
	
	

	
Maths	-	Undergraduate	

	
	
	
	
Employability	-	Undergrad	

	
	
	
	
Teacher	Training-Undergrad	

	
	
	
	
Humani'es	&	Art	O-Level	

	
	
	
	

Science	&	Design	

	
	
	
	
Undergraduate	Por^olios	

	
	
	

Western	Australian	
Cer'ficate	of	Educa'on	

	
	
	
	
WACE	–	Design	Technology	

	
	
	
	

Teacher	Training	

Adap've	Compara've	Judgement	(ACJ)	
…..other	projects	since	e-scape	



Contact	us:	
r.kimbell@gold.ac.uk 	 	 	 		

	mag.wingfield@digitalassessgroup.com				

•	web-por^olios		
•	crea've	performance		
•	reliable	assessment	
•	powerful	learning	

Adap@ve	Compara@ve	Judgement	(ACJ)	
….	for	online	grading	of	project-based	assessment.		
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Session feedback: 
 
 
 
With thanks from your hosts 
Professor Geoff Crisp,  
PVC Education, University of New South Wales 
g.crisp[at]unsw.edu.au 
Dr Mathew Hillier,  
Office of the Vice-Provost Learning & Teaching 
Monash University 
mathew.hillier[at]monash.edu 
 
Recording available  
http://transformingassessment.com 
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