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Quality	  Criteria	  for	  Digital	  Learning	  resources	  

Educational	  Aspects	  	  

Introduction	  
Similar	  to	  other	  learning	  resources,	  digital	  learning	  resources	  are	  used	  in	  a	  variety	  
of	  contexts,	  by	  different	  teachers,	  and	  for	  various	  purposes.	  This	  entails	  that	  a	  given	  
resource	   can	   have	   an	   educational	   quality	   in	   one	   particular	   setting,	   though	   not	  
necessarily	   in	  another	  setting.	  With	   this	   in	  mind,	   it	  might	  be	  more	  appropriate	   to	  
define	   and	   clarify	   exactly	   what	   it	   is	   that	   should	   be	   evaluated,	   rather	   than	   to	  
formulate	  quality	  requirements.	  
Many	  general	  quality	  areas	  pertain	   to	  all	  
learning	  resources,	  regardless	  of	  whether	  
or	   not	   they	   are	   digital.	   Elements	   such	   as	  
structure,	   language,	   use	   of	   illustrations,	  
and	   the	   type	   and	   scope	   of	   the	   learning	  
assignments	   are	   important,	   independent	  
of	  whether	  the	  resources	  are	  offered	  in	  a	  
printed	  or	  digital	   form.	  The	  same	  applies	  
to	   being	   aware	   of	   gender	   patterns,	  
discrimination,	   objectivity,	   and	  
representativeness.	   As	  much	   as	   possible,	  
this	   document	   will	   eschew	   such	   general	  
quality	   criteria	   for	   learning	   resources	   in	  
favour	   of	   the	   elements	   that	   pertain	  
specifically	  to	  digital	  learning	  resources.	  

The	  result	  is	  that	  the	  evaluation	  criteria	  
have	  been	  organized	  in	  three	  broad	  
categories:	  
–	  User	  dimension:	  the	  interface	  
between	  user	  and	  resource	  

–	  The	  distinctiveness	  of	  the	  digital	  
resource:	  the	  possibilities	  and	  
limitations	  of	  the	  digital	  resource	  

–	  Subject	  and	  education	  dimension:	  
the	  educational	  and	  evaluation	  
potential	  

The	  categories	  are	  defined	  by	  a	  set	  of	  key	  
questions,	  a	  brief	  description,	  and	  a	  few	  



	  

	  

in-‐depth	  questions	  that	  are	  intended	  to	  promote	  reflection	  on	  the	  quality	  in	  the	  
relevant	  areas.	  This	  means	  that	  this	  set	  of	  evaluation	  criteria	  has	  primarily	  been	  
developed	  with	  an	  eye	  towards	  evaluating	  digital	  learning	  resources	  that	  already	  
exist.	  The	  criteria	  might	  nevertheless	  also	  be	  useful	  for	  developers	  of	  digital	  
learning	  resources,	  when	  their	  emphasis	  is	  on	  educational	  perspectives.	  Each	  
evaluation	  category	  is	  summarized	  by	  a	  simple	  set	  of	  quality	  requirements	  that	  
might	  serve	  as	  an	  aid	  for	  developers	  and	  purchasers.	  



	  

	  

User	  orientation	  

Does	  the	  digital	  learning	  resource	  create	  interest?	  
Description	   In-‐depth	  questions	  

The	  resource	  	  
• should	  help	  activate	  and	  
motivate	  the	  pupils	  	  

• must	  be	  relevant	  to	  the	  subject	  
being	  taught	  

a)	  What	  type	  of	  functionality	  helps	  create	  interest,	  and	  
how	  does	  the	  design	  and	  layout	  contribute	  to	  this?	  

b)	  How	  are	  images,	  graphics,	  video,	  sound,	  and	  so	  
forth	  exploited	  to	  create	  interest?	  

c)	  What	  choices	  have	  been	  made	  to	  ensure	  that	  the	  
resource	  will	  promote	  learning	  and	  not	  merely	  
activity	  and	  entertainment?	  

Is	  the	  digital	  learning	  resource	  inclusive	  and	  accessible?	  
Description	   In-‐depth	  questions	  

The	  resource	  should	  	  
• be	  easy	  to	  use	  and	  as	  self-‐
explanatory	  as	  possible	  	  

• follow	  familiar	  patterns	  for	  
navigation	  and	  retrieval	  

• not	  exclude	  users	  on	  the	  basis	  
of	  ethnic	  or	  social	  background	  
or	  gender	  

a)	  How	  efficiently	  can	  the	  pupil	  start	  working	  on	  the	  
subject	  matter	  (not	  waste	  time	  on	  navigation)?	  

b)	  How	  does	  the	  resource	  enable	  as	  many	  as	  possible	  
to	  use	  it	  (cf.	  the	  section	  concerning	  universal	  design	  
in	  part	  2)?	  

c)	  To	  what	  extent	  can	  the	  resource	  be	  adapted	  to	  the	  
individual	  pupil,	  and	  how	  is	  adequate	  
differentiation	  facilitated?	  

d)	  How	  can	  the	  pupils’	  media	  skills	  be	  utilized	  and	  
developed?	  

Quality	  requirements	  
The	  learning	  resource	  enables	  individual	  differentiation	  
The	  learning	  resource	  uses	  the	  digital	  medium	  with	  the	  pupil’s	  learning	  in	  mind	  
The	  learning	  resource	  addresses	  the	  target	  audience	  in	  an	  engaging	  manner	  	  
The	  learning	  resource	  has	  a	  universal	  design	  
The	  learning	  resource	  is	  self-‐explanatory	  



	  

	  

The	  distinctiveness	  of	  the	  digital	  resource	  	  

How	  does	  the	  digital	  learning	  resource	  utilize	  the	  inherent	  possibilities	  of	  digital	  
media?	  
Description	   In-‐depth	  questions	  

Resources	  should	  	  
• include	  various	  media	  forms	  such	  
as	  text,	  images,	  video,	  animation,	  
simulations,	  etc.	  	  

• select	  and	  incorporate	  the	  media	  
forms	  on	  an	  educational	  basis	  

a)	  In	  what	  ways	  can	  the	  user	  use	  a	  variety	  of	  media	  
forms	  in	  the	  resource?	  

b)	  How	  does	  interactivity	  (if	  such	  exists)	  help	  
capture	  the	  pupils’	  interest	  in	  the	  subject?	  

c)	  How	  is	  it	  ensured	  that	  the	  presented	  information	  
is	  up	  to	  date?	  

Is	  the	  digital	  learning	  resource	  adaptable?	  
Description	   In-‐depth	  questions	  

The	  resource	  should	  	  
• be	  able	  to	  be	  adapted	  to	  different	  
contexts	  	  

• enable	  the	  use	  of	  individual	  
components	  in	  different	  contexts	  
(modular	  use)	  

a)	  How	  does	  the	  digital	  learning	  resource	  enable	  
individual	  components	  to	  be	  used	  independently?	  

b)	  To	  what	  degree	  does	  the	  resource	  allow	  the	  pupil	  
to	  adapt	  the	  contents	  to	  his	  or	  her	  educational	  
context?	  

How	  does	  the	  digital	  learning	  resource	  enable	  new	  educational	  possibilities	  that	  
are	  lacking	  in	  traditional	  learning	  resources?	  
Description	   In-‐depth	  questions	  

The	  resource	  should	  	  
• facilitate	  a	  varied	  teaching	  and	  
learning	  practice	  through	  
• the	  use	  of	  various	  media	  forms	  
• the	  use	  of	  communication	  
resources	  	  

• solid	  access	  to	  updated	  
information	  

a)	  Does	  the	  resource	  enable	  communication	  between	  
pupils,	  between	  teacher	  and	  pupil,	  and	  between	  
others?	  

b)	  How	  does	  the	  resource	  challenge	  the	  pupils	  in	  
regard	  to	  the	  subject	  matter?	  

c)	  To	  what	  degree	  are	  links	  provided	  to	  alternative	  
sources	  and	  updated	  information?	  

d)	  How	  are	  the	  specific	  capabilities	  of	  various	  media	  
forms	  used	  in	  the	  learning	  work?	  

e)	  To	  what	  degree	  is	  the	  resource	  innovative,	  and	  
how	  can	  it	  help	  teach	  the	  subject	  matter?	  



	  

	  

Quality	  requirements	  
The	  learning	  resource	  enables	  interaction	  with	  the	  pupil	  
The	  learning	  resource	  uses	  communication	  to	  reinforce	  the	  learning	  work	  
The	  learning	  resource	  allows	  its	  contents	  to	  be	  updated	  
The	  learning	  resource	  is	  inspirational	  
The	  learning	  resource	  utilizes	  the	  specific	  capabilities	  of	  various	  media	  in	  the	  
learning	  work	  



	  

	  

Subject	  and	  education	  dimension	  

How	  is	  the	  digital	  learning	  resource	  relevant	  for	  the	  curriculum?	  
Description	   In-‐depth	  questions	  
The resource should  
• be	  relevant	  for	  the	  current	  
curriculum	  

• indicate	  how	  various	  goals	  in	  
the	  curriculum	  are	  to	  be	  
achieved	  

a)	  How	  is	  the	  learning	  resource	  relevant	  for	  the	  
curriculum	  and	  the	  competence	  objectives?	  

b)	  Is	  the	  learning	  resource	  suitable	  for	  achieving	  the	  
goals	  that	  have	  been	  defined?	  

c)	  Is	  the	  resource	  intended	  for	  a	  certain	  age	  or	  target	  
group?	  How	  is	  it	  designed	  so	  as	  to	  reach	  any	  such	  
target	  groups?	  

Does	  the	  digital	  learning	  resource	  enable	  an	  evaluation	  that	  is	  adapted	  to	  the	  
education	  setting?	  
Description	   In-‐depth	  questions	  
The resources should  
• have	  built-‐in	  possibilities	  for	  
evaluation,	  for	  example	  tests	  	  

• be	  able	  to	  be	  used	  for	  or	  be	  
incorporated	  in	  formative	  
and/or	  summative	  evaluation	  

	  

	  

a)	  To	  what	  degree	  does	  the	  resource	  support	  different	  
forms	  of	  evaluation?	  

b)	  To	  what	  extent	  does	  the	  resource	  enable	  the	  pupils	  
to	  evaluate	  their	  own	  work	  themselves?	  

c)	  How	  can	  the	  resource	  help	  the	  pupils	  to	  reflect	  
following	  the	  evaluation?	  

d)	  Does	  the	  resource	  allow	  the	  pupils	  to	  give	  feedback	  
to	  and	  evaluate	  one	  another?	  

e)	  How	  does	  the	  resource	  support	  the	  pupils	  in	  their	  
further	  work	  following	  the	  evaluation	  (in	  the	  event	  
of	  such	  an	  evaluation)?	  

In	  which	  education	  settings	  is	  the	  digital	  learning	  resource	  suitable?	  
Description	   In-‐depth	  questions	  
The	  resource	  should	  be	  suited	  for	  
• individual	  work	  
• teacher-‐led	  activity	  
• group	  work,	  etc.	  	  
The	  resource	  should	  	  
• contain	  a	  teacher	  guide	  
	  

a)	  How	  does	  the	  digital	  learning	  resource	  facilitate	  use	  
in	  a	  variety	  of	  learning	  contexts?	  

b)	  How	  does	  the	  digital	  learning	  resource	  support	  
collaborative	  learning?	  

c)	  To	  what	  degree	  can	  pupils	  and	  teachers	  add	  their	  
own	  contents	  to	  the	  resource?	  

d)	  To	  what	  degree	  does	  the	  teacher	  guide	  (if	  such	  
exists)	  provide	  useful	  ideas?	  



	  

	  

Quality	  requirements	  
The	  educational	  resource	  is	  relevant	  for	  current	  curricula	  	  
The	  educational	  resource	  supports	  collaborative	  learning	  	  
The	  educational	  resource	  is	  well-‐suited	  to	  the	  target	  group	  
The	  educational	  resource	  has	  built-‐in	  evaluation	  capabilities	  
The	  educational	  resource	  can	  be	  supplemented	  with	  user	  content	  and	  contains	  a	  
teacher	  guide	  



	  

	  

	  

Technical	  Aspects	  

Introduction	  
As	  was	  the	  case	  with	  the	  educational	  criteria,	  we	  must	  also	  evaluate	  the	  relevance	  
of	   the	   technical	   requirements	   and	   recommendations	   in	   regard	   to	   usage	   area	   and	  
distinctiveness.	  When	   establishing	   specifications	   for	   purchasing,	   all	   the	   following	  
requirements	  and	  recommendations	  must	  be	  evaluated	  in	  light	  of	  the	  resource	  that	  
is	  to	  be	  purchased,	  as	  not	  all	  requirements	  and	  recommendations	  are	  relevant	  for	  
all	  resources.	  	  

Accessibility	  
Digital	  learning	  resources	  provide	  ample	  opportunity	  for	  adapting	  the	  learning	  
needs	  of	  different	  pupils	  within	  a	  number	  of	  skill	  areas,	  whether	  written,	  visual,	  
auditory,	  and	  so	  forth.	  Designing	  accessible	  digital	  learning	  resources	  is	  a	  question	  
of	  enabling	  as	  many	  pupils	  as	  possible	  to	  use	  the	  resources,	  independent	  of	  their	  
capabilities.	  Pupils	  and	  students	  in	  Norwegian	  schools	  have	  a	  statutory	  right	  to	  a	  
learning	  environment	  that	  is	  adapted	  to	  their	  needs	  [1].	  The	  use	  of	  ICT	  is	  an	  integral	  
part	  of	  education,	  and	  the	  option	  to	  adapt	  digital	  resources	  to	  the	  individual’s	  needs	  
is	  therefore	  critical.	  A	  prerequisite	  for	  such	  adaptation	  is	  that	  the	  digital	  learning	  
resources	  have	  been	  designed	  in	  accordance	  with	  the	  principles	  of	  universal	  design.	  
Universal	  design	  is	  the	  design	  of	  products	  and	  environments	  in	  such	  a	  way	  that	  
they,	  as	  much	  as	  possible,	  can	  be	  used	  by	  everyone	  without	  the	  need	  for	  adaptation	  
or	  a	  special	  design.	  
	  

Requirement:	  Digital	  learning	  resources	  shall	  be	  designed	  in	  accordance	  with	  the	  
guidelines	  for	  accessible	  web	  content	  (WCAG)	  2.0,	  at	  a	  minimum	  on	  level	  AA	  [2].	  

	  

In	  addition	  the	  following	  guides	  are	  recommended:	  
The	  Development	  of	  Multifunctional	  Learning	  Resources	  for	  Pupils	  Who	  Use	  
Alternative	  Keyboards	  and	  Mice	  to	  Use	  Digital	  Learning	  Resources	  (in	  
Norwegian)	  [3]	  
How	  to	  Make	  the	  Internet	  Accessible	  for	  the	  Visually	  Impaired	  (in	  Norwegian)	  [4]	  	  
Cognitive	  Accessibility	  of	  Web	  Pages	  and	  Web	  Sites	  (in	  Norwegian)	  [5]	  

Parallel	  editions	  	  
The	  Norwegian	  Education	  Act	  and	  its	  attendant	  regulation	  state	  that	  learning	  
resources	  must	  be	  available	  in	  both	  Bokmål	  and	  Nynorsk	  (the	  two	  variants	  of	  the	  
Norwegian	  language)	  at	  the	  same	  time	  and	  at	  the	  same	  price.	  This	  also	  applies	  to	  
digital	  learning	  resources.	  
	  



	  

	  

Requirement:	  Digital	  learning	  resources	  shall	  as	  a	  rule	  be	  available	  in	  both	  
Bokmål	  and	  Nynorsk	  at	  the	  same	  time	  and	  at	  the	  same	  price.	  

	  

Section	  9-‐4	  [6],	  first	  paragraph,	  of	  the	  Education	  Act	  states	  that	  “in	  subjects	  other	  
than	  Norwegian,	  textbooks	  and	  other	  teaching	  aids	  may	  only	  be	  used	  when	  they	  are	  
simultaneously	  available	  in	  both	  Bokmål	  and	  Nynorsk	  at	  the	  same	  price”.	  This	  
entails	  an	  individual	  right	  for	  the	  pupil	  to	  have	  his	  or	  her	  learning	  resources	  in	  
either	  Bokmål	  or	  Nynorsk.	  This	  should	  furthermore	  be	  perceived	  as	  a	  requirement	  
to	  the	  school	  owner	  (whether	  public	  or	  private),	  when	  the	  school	  owner	  is	  to	  decide	  
which	  learning	  resources	  are	  to	  be	  used	  in	  the	  various	  subjects.	  
The	  contents	  of	  section	  9-‐4,	  first	  paragraph,	  of	  the	  Education	  Act	  are	  elaborated	  in	  
chapter	  17	  in	  the	  attendant	  regulation	  [7];	  which	  specifies	  that	  the	  requirement	  
does	  not	  pertain	  to	  the	  subject	  of	  Norwegian.	  The	  requirement	  pertains	  to	  digital	  
learning	  resources	  that	  are	  used	  on	  a	  regular	  basis	  in	  education	  and	  that	  cover	  
significant	  parts	  of	  the	  general	  goals	  in	  the	  curriculum	  or	  significant	  parts	  of	  the	  
goals,	  subject	  matter,	  or	  primary	  elements/main	  topics	  in	  a	  subject	  in	  regard	  to	  the	  
subject’s	  curriculum.	  The	  requirement	  only	  applies	  to	  cohorts	  that	  exceed	  300	  
pupils.	  
It	  would	  also	  be	  beneficial	  if	  the	  digital	  learning	  resources	  facilitated	  the	  creation	  of	  
different	  language	  versions,	  so	  that	  it	  would	  be	  easier	  to	  make	  versions	  for	  the	  Sami	  
languages,	  sign	  language,	  and	  so	  forth.	  	  

Metadata	  tagging	  
A	  digital	  learning	  resource	  should	  be	  described	  by	  means	  of	  metadata,	  that	  is,	  data	  
about	  data.	  The	  purpose	  of	  tagging	  digital	  learning	  resources	  with	  metadata	  is	  to	  
make	  it	  easier	  to	  retrieve,	  reuse,	  and	  manage	  the	  resources.	  A	  metadata	  
specification	  indicates	  how	  the	  resources	  are	  to	  be	  described.	  Agreeing	  on	  a	  
common	  specification	  for	  how	  to	  write	  metadata	  serves	  to	  facilitate	  a	  homogeneous	  
description	  of	  resources	  and	  exchange	  of	  metadata	  between	  different	  systems.	  
	  

Requirement:	  Digital	  learning	  resources	  shall	  be	  tagged	  in	  accordance	  with	  
NORLOM	  version	  1.1.	  

Recommendation:	  Digital	  learning	  resources	  should	  be	  classified	  in	  
accordance	  with	  curricula	  by	  means	  of	  the	  Grep	  database.	  

Recommendation:	  Digital	  learning	  resources	  should	  be	  tagged	  with	  the	  
conditions	  that	  apply	  for	  using	  the	  resource.	  

NORLOM	  
In	  the	  Norwegian	  education	  sector,	  the	  specification	  NORLOM	  [8]	  is	  used	  to	  
describe	  digital	  learning	  resources.	  NORLOM	  is	  an	  application	  profile	  of	  the	  
international	  LOM	  standard	  (IEEE	  1484.12.1-‐2002,	  Standard	  for	  Learning	  Object	  
Metadata),	  as	  adapted	  to	  Norwegian	  education.	  The	  current	  version	  of	  NORLOM	  is	  



	  

	  

version	  1.1,	  published	  in	  October	  2008;	  this	  version	  replaced	  NORLOM	  version	  1.0,	  
which	  was	  published	  in	  March	  2005.	  
The	  following	  information	  about	  a	  resource	  is	  to	  be	  indicated	  in	  NORLOM	  v1.1:	  
• Identifier:	  a	  permanent	  and	  globally	  unique	  identifier	  for	  the	  resource.	  
• Title:	  the	  name	  of	  the	  resource.	  
• Language:	  the	  primary	  language	  used	  in	  the	  resource.	  
• Description:	  a	  text	  that	  describes	  the	  contents	  of	  the	  resource.	  
• Metadata	  identifier:	  a	  permanent	  and	  globally	  unique	  identifier	  for	  the	  metadata	  

description	  (not	  the	  resource	  itself).	  
• Contributors:	  identification	  of	  the	  persons	  or	  institutions	  that	  contributed	  to	  the	  

metadata	  description	  of	  the	  resource,	  as	  well	  as	  their	  roles	  in	  this	  endeavour.	  
• Metadata	  schema:	  name	  and	  version	  of	  the	  standard	  used	  to	  create	  metadata	  for	  

the	  resource.	  
• Metadata	  language:	  the	  language	  used	  in	  the	  metadata	  description	  of	  the	  

resource.	  
• Location:	  an	  address	  (typically	  a	  URL)	  to	  where	  the	  resource	  is	  located.	  
• Copyright	  and	  other	  limitations:	  conditions	  for	  the	  use	  of	  the	  resource.	  
The	  given	  tool	  used	  to	  register	  metadata	  should	  be	  able	  to	  generate	  several	  of	  the	  
mandatory	  elements	  in	  NORLOM.	  
NORLOM	  1.1	  recommends	  that	  the	  following	  information	  about	  a	  resource	  should	  
be	  stated:	  keywords,	  version,	  contributors,	  file	  format,	  file	  size,	  type	  of	  learning	  
resource,	  projected	  user	  role,	  level	  of	  education,	  cost,	  and	  subject	  classification.	  

Grep	  
Grep	  is	  a	  national	  database	  for	  subjects,	  curricula,	  and	  educational	  provisions	  
within	  primary	  education.	  All	  the	  curricula	  from	  the	  Knowledge	  Promotion	  Reform	  
are	  registered	  in	  Grep,	  in	  addition	  to	  administrative	  information	  concerning	  
subjects	  in	  primary	  and	  secondary	  education.	  Grep	  is	  in	  other	  words	  not	  a	  metadata	  
standard,	  but	  can	  be	  used	  to	  tag	  learning	  resources	  in	  accordance	  with	  subject	  or	  
competence	  objectives	  in	  curricula	  for	  primary	  education.	  The	  purpose	  of	  tagging	  
digital	  learning	  resources	  in	  accordance	  with	  Grep	  is	  make	  it	  easier	  to	  find	  
resources	  that	  address	  specific	  elements	  in	  the	  curricula.	  The	  use	  of	  NORLOM	  1.1	  is	  
recommended	  for	  indicating	  Grep	  codes.	  The	  guide	  to	  NORLOM	  1.1	  [10]	  describes	  
how	  this	  type	  of	  information	  is	  to	  be	  indicated.	  
Information	  about	  how	  to	  use	  data	  from	  Grep	  in	  order	  to	  present	  the	  contents	  of	  
the	  curricula	  can	  be	  found	  in	  GrepWiki	  [9].	  

Conditions	  of	  use	  
An	  important	  consideration	  when	  procuring	  digital	  learning	  resources	  is	  whether	  
the	  conditions	  of	  using	  the	  resource	  are	  in	  the	  line	  with	  the	  planned	  use	  in	  the	  
education	  setting.	  In	  addition	  to	  information	  concerning	  the	  potential	  cost	  of	  using	  
the	  resource,	  this	  might	  pertain	  to	  licensing	  terms	  concerning	  the	  possibility	  of	  
modifying	  the	  resource,	  sharing	  the	  resource	  with	  other	  parties,	  and	  so	  forth.	  The	  



	  

	  

use	  of	  NORLOM	  1.1	  is	  recommended	  when	  stating	  the	  price	  and	  conditions	  of	  using	  
digital	  learning	  resources.	  The	  guide	  to	  NORLOM	  1.1	  describes	  how	  this	  type	  of	  
information	  should	  be	  indicated.	  
For	  further	  information	  and	  questions	  and	  answers	  concerning	  this	  topic,	  see	  
DelRett	  [11],	  Norway	  Opening	  Universities’	  advisory	  service	  for	  using	  and	  sharing	  
digital	  learning	  resources.	  
 

Technical	  interoperability	  
The	  purpose	  of	  the	  technical	  quality	  criteria	  is	  to	  ensure	  that	  digital	  learning	  
resources	  can	  be	  used	  regardless	  of	  operating	  system	  and	  web	  browser.	  The	  basis	  
for	  selecting	  the	  given	  formats	  is	  that	  they	  are	  based	  on	  open	  standards,	  are	  
widespread,	  and	  have	  good	  built-‐in	  support	  or	  can	  be	  used	  with	  plug-‐ins	  or	  
software	  that	  are	  readily	  available	  for	  most	  operating	  systems	  and	  web	  browsers.	  
Some	  of	  the	  proposed	  formats	  do	  not	  meet	  all	  these	  criteria,	  but	  are	  included	  
nevertheless	  because	  they	  represent	  the	  optimal	  alternative	  for	  certain	  purposes.	  
The	  requirements	  and	  recommendations	  in	  the	  technical	  quality	  criteria	  are	  based	  
on	  the	  Norwegian	  Standards	  Council’s	  reference	  catalogue	  for	  IT	  standards	  in	  the	  
public	  sector,	  version	  3.0	  [12].	  	  
	  

Requirement:	  

• Document	  format:	  
o HTML	   4.01	   /	   XHTML	   1.0	   for	   digital	   learning	   resources	   designed	   as	  

web	  pages	  
o PDF	  1.4–1.6,	  PDF	  1.7,	  or	  PDF/A	  for	  finalized	  documents	  
o ODF	  1.1	  for	  documents	  that	  are	  to	  be	  edited	  
o UTF-‐8	  for	  HTML	  and	  XHTML	  documents	  

• Authentication:	  
o FEIDE	  

Recommendation:	  

• Images	  and	  graphics:	  
o JPEG	  for	  lossy	  compression	  of	  images	  
o PNG	  or	  GIF	  for	  lossless	  compression	  of	  images	  
o SVG	  1.1	  for	  scalable	  graphics	  

• Audio	  and	  video:	  
o MP3,	  AAC,	  or	  Vorbis	  1	  encapsulated	  in	  Ogg	  for	  lossy	  compression	  of	  

audio	  
o FLAC	  1.2.1	  for	  lossless	  compression	  of	  audio	  
o The	  video	  track	  coded	  in	  Theora	  1.0	  and	  the	  audio	  track	  in	  Vorbis	  1	  

encapsulated	  in	  Ogg,	  or	  the	  video	  track	  coded	  in	  H.264	  and	  the	  audio	  
track	  in	  AAC	  encapsulated	  in	  MP4	  for	  video	  

• Rich	  Internet	  applications:	  
o Flash,	  Silverlight	  /	  Moonlight,	  or	  Java	  Applets	  



	  

	  

o Adobe	  Air	  	  
o IMS	  Common	  Cartridge	  

• Stylesheet:	  
o CSS	  	  

• Mathematical	  expressions:	  
o MathML	  

• Assignments	  and	  tests	  
o IMS	  Question	  and	  Test	  Interoperability	  

• Packaging:	  
o IMS	  Content	  Packaging	  

• Communication:	  
o IEEE	   1484.11.2-‐2003	   –	   ECMAScript	   Application	   Programming	  

Interface	  for	  Content	  to	  Runtime	  Services	  Communication	  
	  

 

Document	  format	  
HTML	  [13]/XHTML	  [14]	  shall	  be	  used	  for	  structuring	  information,	  such	  as	  text	  and	  
images,	  in	  digital	  learning	  resources	  designed	  as	  web	  pages.	  The	  character	  set	  
standard	  ISO/IEC	  10646	  [15],	  represented	  by	  UTF-‐8	  [16],	  shall	  be	  used	  for	  
HTML/XHTML	  documents.	  When	  it	  is	  desirable,	  for	  instance	  to	  preserve	  formatting,	  
that	  both	  finalized	  documents	  and	  documents	  that	  require	  further	  editing	  should	  be	  
published	  in	  formats	  other	  than	  HTML/XHTML	  ,	  the	  following	  format	  is	  to	  be	  used:	  
PDF	  [17,	  18,	  19]	  for	  finalized	  documents	  and	  ODF	  [20]	  for	  documents	  that	  require	  
further	  editing.	  For	  the	  time	  being,	  ODF	  has	  only	  a	  limited	  distribution.	  The	  
temporary	  recommendation	  is	  therefore	  to	  publish	  in	  parallel	  in	  one	  or	  more	  
additional	  formats	  to	  ensure	  that	  the	  documents	  are	  generally	  accessible.	  	  
	  
HTML/XHTML	  documents	  are	  made	  accessible	  by	  following	  the	  guides	  and	  
guidelines	  that	  are	  cited	  under	  the	  requirements	  and	  recommendations	  for	  
accessibility.	  The	  Norwegian	  Agency	  for	  Public	  Management	  and	  eGovernment’s	  
guide	  [21]	  and	  quick	  guide	  [22]	  for	  the	  universal	  design	  of	  electronic	  documents	  are	  
also	  recommended,	  so	  as	  to	  ensure	  that	  documents	  created	  in	  PDF,	  Microsoft	  Office,	  
and	  OpenOffice	  are	  accessible.	  

Authentication	  
If	  the	  digital	  learning	  resource	  requires	  login,	  it	  must	  be	  able	  to	  authenticate	  users	  
through	  the	  education	  sector’s	  common	  login	  system,	  FEIDE	  [23].	  

Images	  and	  graphics	  
JPEG	  [24],	  PNG	  [25],	  and	  GIF	  [26]	  are	  recommended	  for	  images.	  JPEG	  offers	  lossy	  
compression,	  while	  PNG	  and	  GIF	  offer	  lossless	  compression.	  The	  choice	  of	  lossless	  
or	  lossy	  compression	  depends	  on	  the	  contents	  of	  the	  image	  and	  how	  it	  is	  to	  be	  used.	  
SVG	  [27]	  is	  recommended	  for	  scalable	  vector	  graphics.	  



	  

	  

Images	  and	  graphics	  in	  digital	  learning	  resources	  that	  are	  designed	  as	  web	  pages	  
are	  made	  accessible	  by	  following	  the	  guides	  and	  guidelines	  that	  are	  cited	  under	  the	  
requirements	  and	  recommendations	  for	  accessibility.	  For	  use	  in	  documents	  in	  other	  
formats,	  see	  the	  guides	  cited	  in	  the	  previous	  section	  on	  document	  standards.	  The	  
guidelines	  from	  W3C	  [28]	  are	  recommended	  for	  scalable	  vector	  graphics.	  

Audio	  and	  video	  
MP3	  [29]	  and	  FLAC	  [30]	  are	  recommended	  for	  audio.	  MP3	  offers	  lossy	  compression,	  
while	  FLAC	  offers	  lossless	  compression.	  The	  choice	  of	  lossless	  or	  lossy	  compression	  
depends	  on	  the	  audio	  quality	  that	  is	  required.	  MP3	  has	  extensive	  tool	  support,	  
while	  FLAC	  has	  more	  limited	  support.	  For	  lossy	  compression,	  Vorbis	  [31]	  
encapsulated	  in	  Ogg	  [32]	  or	  AAC	  [33]	  can	  be	  used	  as	  an	  alternative	  to	  MP3.	  
The	  recommendation	  for	  video	  is	  the	  video	  track	  coded	  in	  Theora	  [34]	  and	  the	  
audio	  track	  in	  Vorbis	  encapsulated	  in	  Ogg,	  or	  the	  video	  track	  coded	  in	  H.264	  [35]	  
and	  the	  audio	  track	  in	  AAC	  encapsulated	  in	  MP4	  [36].	  
Note	  that	  there	  is	  limited	  tool	  support	  for	  Vorbis	  and	  Theora.	  	  
Audio	  and	  video	  are	  made	  accessible	  by	  following	  the	  guides	  and	  guidelines	  that	  are	  
cited	  under	  the	  requirements	  and	  recommendations	  to	  accessibility	  that	  highlight	  
subtitles,	  visual	  interpretation,	  sign	  language,	  and	  other	  options	  as	  alternatives	  to	  
audio	  and	  video.	  	  

Rich	  Internet	  applications	  
Rich	  Internet	  applications	  are	  software	  that	  is	  based	  on	  web	  standards.	  They	  have	  
the	  same	  characteristics	  and	  functionality	  as	  traditional	  software,	  but	  can	  be	  run	  
without	  installing	  the	  software.	  For	  applications	  that	  run	  directly	  in	  the	  web	  
browsers,	  Flash	  [37],	  Silverlight	  [38]	  /	  Moonlight	  [39],	  and	  Java	  Applets	  [40]	  are	  
recommended.	  Adobe	  Air	  [41]	  is	  recommended	  for	  applications	  that	  run	  externally	  
to	  web	  browsers	  (desktop	  applications).	  
IMS	  Common	  Cartridge	  [42]	  defines	  an	  open	  format	  for	  the	  distribution	  of	  rich	  web-‐
based	  content	  that	  is	  dedicated	  to	  learning	  in	  particular.	  It	  is	  recommended	  for	  
content	  that	  is	  to	  be	  imported	  to	  learning	  platforms	  and	  similar	  systems.	  
Rich	  content	  and	  rich	  applications	  are	  made	  accessible	  by	  following	  the	  guidelines	  
for	  accessible	  rich	  Internet	  applications	  (WAI-‐ARIA)	  [43]	  that	  focus	  in	  particular	  on	  
dynamic	  content	  and	  advanced	  user	  interface	  controls.	  	  

Stylesheet	  
Using	  CSS	  [44]	  as	  a	  stylesheet	  is	  recommended	  in	  order	  to	  separate	  structure	  and	  
presentation	  in	  HTML	  and	  XHTML	  documents.	  The	  use	  of	  stylesheets	  enables	  the	  
transformation	  of	  content	  so	  that	  it	  can	  be	  adapted	  to	  different	  purposes,	  such	  as	  
using	  a	  screen	  reader.	  It	  is	  important	  that	  the	  content	  also	  retains	  a	  readable	  
structure	  when	  CSS	  has	  been	  turned	  off.	  	  



	  

	  

Mathematical	  expressions	  
MathML	  [45]	  is	  recommended	  for	  presenting	  mathematical	  expressions	  in	  
HTML/XHTML	  documents.	  Among	  its	  other	  advantages,	  presenting	  mathematical	  
expressions	  by	  using	  MathML	  instead	  of	  images	  will	  make	  the	  expressions	  
accessible	  to	  screen	  readers.	  

Assignments	  and	  tests	  
Many	  digital	  learning	  resources	  contain	  assignments	  and	  tests.	  Such	  assignments	  
typically	  contain	  descriptive	  text	  or	  images,	  as	  well	  as	  the	  option	  for	  the	  user	  to	  
complete	  the	  assignment	  through	  various	  mechanisms.	  In	  order	  to	  ensure	  the	  
exchange	  of	  such	  content	  between	  different	  systems	  and	  facilitate	  reuse,	  a	  standard	  
format	  for	  designing	  digital	  tests	  must	  be	  used.	  
IMS	  Question	  and	  Test	  Interoperability	  [46]	  is	  recommended	  for	  digital	  
assignments	  and	  tests.	  

Packaging	  
Digital	  learning	  resources	  are	  often	  a	  composite	  of	  various	  media	  forms,	  such	  as	  
text,	  images,	  and	  video.	  So	  that	  a	  learning	  platform	  can	  import	  and	  play	  the	  learning	  
resource,	  it	  is	  important	  that	  the	  education	  content	  is	  organized	  in	  a	  certain	  way	  
and	  is	  preferably	  packaged	  in	  a	  single	  file.	  
IMS	  Content	  Packaging	  [47]	  is	  recommended	  for	  packaging	  digital	  learning	  
resources.	  	  

Communication	  
If	  the	  digital	  learning	  resource	  is	  to	  be	  used	  in	  a	  learning	  platform,	  the	  need	  will	  
often	  arise	  for	  exchanging	  information	  between	  digital	  learning	  resources	  and	  the	  
learning	  platform.	  Digital	  learning	  resources	  should	  then	  be	  designed	  in	  accordance	  
with	  the	  standard	  ECMAScript	  Application	  Programming	  Interface	  for	  Content	  to	  
Runtime	  Services	  Communication	  [48]	  (formerly	  AICC	  CMI001	  Guidelines	  for	  
Interoperability).	  
	  

Standards	  under	  observation	  
In	  addition	  to	  following	  the	  above	  requirements	  and	  recommendations,	  it	  may	  also	  
be	  beneficial	  to	  know	  of	  upcoming	  standards	  that	  in	  all	  likelihood	  will	  be	  included	  
as	  a	  requirement	  or	  recommendation	  in	  future	  versions	  of	  the	  quality	  criteria.	  	  
Metadata	  for	  Learning	  Resources	  [49]	  is	  a	  new	  international	  standard	  for	  tagging	  
learning	  resources	  with	  metadata.	  The	  standard	  facilitates	  searching	  for,	  acquiring,	  
evaluating,	  and	  using	  the	  resources.	  	  
The	  IMS	  Learning	  Tools	  Interoperability	  (LTI)	  [50]	  standard	  facilitates	  the	  
integration	  of	  external	  tools	  and	  content	  in	  learning	  platforms	  and	  similar	  systems	  
and	  the	  exchange	  of	  data	  between	  such	  systems.	  	  



	  

	  

The	  IMS	  Interactive	  Whiteboard	  Format/Common	  File	  Format	  (IWB/CFF)	  [51]	  
standard	  defines	  a	  file	  format	  for	  content	  that	  is	  to	  be	  shown	  on	  interactive	  boards	  
and	  large	  display	  areas.	  	  
HTML5	  [52]	  is	  under	  constant	  development	  and	  is	  gradually	  being	  implemented	  in	  
the	  major	  web	  browsers.	  The	  new	  features	  in	  the	  standard	  include	  elements	  for	  
multimedia	  and	  scalable	  vector	  graphics;	  these	  features	  make	  it	  easier	  to	  develop	  
rich	  content	  that	  can	  be	  played	  directly	  in	  the	  web	  browsers	  without	  the	  need	  for	  
plug-‐ins	  or	  other	  additions.	  The	  standard	  also	  makes	  it	  easier	  to	  develop	  apps	  and	  
similar	  software	  that	  can	  be	  adapted	  and	  played	  regardless	  of	  unit	  or	  platform.	  	  
The	  EPUB	  3.0	  [53]	  standard	  is	  a	  format	  for	  distributing	  and	  exchanging	  digital	  
publications	  and	  documents.	  EPUB	  is	  widely	  used	  as	  a	  format	  for	  e-‐books.	  	  
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