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Abstract:	
  
The	
  Information	
  Society	
  has	
  provided	
  the	
  context	
  for	
  the	
  development	
  of	
  a	
  new	
  generation,	
  

known	
   as	
   the	
  Millennials,	
  who	
   are	
   characterized	
   by	
   their	
   intensive	
   use	
   of	
   technologies	
   in	
  

everyday	
   life.	
   These	
   features	
   are	
   changing	
   the	
   way	
   of	
   learning,	
   prompting	
   educational	
  

institutions	
   to	
   attempt	
   to	
  better	
   adapt	
   to	
   young	
  needs	
  by	
   incorporating	
   technologies	
   into	
  

education.	
   Based	
   on	
   this	
   premise,	
   we	
   have	
   reviewed	
   the	
   prominent	
   reports	
   of	
   the	
  

integration	
   of	
   ICT	
   into	
   education	
   at	
   different	
   levels	
   with	
   the	
   aim	
   of	
   evidencing	
   how	
  

education	
   is	
  changing,	
  and	
  will	
  change,	
   to	
  meet	
  the	
  needs	
  of	
  Millennials	
  with	
   ICT	
  support.	
  

The	
   results	
   show	
   that	
   most	
   of	
   the	
   investments	
   have	
   simply	
   resulted	
   in	
   an	
   increase	
   of	
  

computers	
  and	
  access	
  to	
  the	
  Internet,	
  with	
  teachers	
  reproducing	
  traditional	
  approaches	
  to	
  

education	
  and	
  e-­‐learning	
  being	
  seen	
  as	
  complementary	
   to	
   face-­‐to-­‐face	
  education.	
  While	
   it	
  

would	
   seem	
   that	
   the	
   use	
   of	
   ICT	
   is	
   not	
   revolutionizing	
   learning,	
   it	
   is	
   facilitating	
   the	
  

personalization,	
  collaboration	
  and	
  ubiquity	
  of	
  learning.	
  

	
  

1. Introduction	
  

In	
   1999,	
   the	
  President’s	
   Information	
   Technology	
   Advisory	
   Committee	
   pointed	
   out	
   that	
   ICT	
  

was	
  going	
  to	
  be	
  one	
  of	
  the	
  key	
  factors	
  driving	
  progress	
  in	
  the	
  21st	
  century,	
  transforming	
  the	
  

way	
   we	
   live,	
   learn,	
   work,	
   and	
   play.	
   In	
   this	
   sense,	
   ICT	
   has	
   changed	
   our	
   society	
   and	
   our	
  

citizens,	
   with	
   the	
   generation	
   of	
   Millennials	
   being	
   one	
   of	
   the	
   clearest	
   examples	
   of	
   this	
  



	
  

	
  

change.	
  Millennials	
  can	
  be	
  described	
  as	
  independent	
  people,	
  emotionally	
  and	
  intellectually	
  

open,	
   inclusive,	
   innovative,	
   with	
   strong	
   views,	
   investigators	
   by	
   nature,	
   who	
   express	
   their	
  

opinion	
  freely,	
  process	
  fast	
  and	
  need	
  immediacy	
  (Tapscott,	
  1998).	
  	
  

If	
  society	
  changes	
  education	
  must	
  change,	
   thus,	
   the	
  characteristics	
  of	
  Millennials	
  have	
  

significant	
   implications	
  on	
  how	
   they	
   learn	
  and	
  how	
   they	
  need	
   to	
  be	
   taught	
   (if	
   necessary).	
  

Digital	
   learners	
   are	
   different	
   from	
   previous	
   generations	
   because	
   they:	
   a)	
   are	
   able	
   to	
   do	
  

several	
  things	
  simultaneously	
  (multiprocessing),	
  b)	
  they	
  are	
  multiliterate	
  (Hofstetter,	
  2000),	
  

c)	
  they	
  fuse	
  web	
  surfing	
  for	
  learning	
  and	
  entertainment	
  (infotainment),	
  d)	
  their	
  reasoning	
  is	
  

based	
  on	
  bricolage,	
  understood	
  as	
  “abilities	
  to	
  find	
  something—an	
  object,	
  tool,	
  document,	
  a	
  

piece	
  of	
  code—and	
  to	
  use	
  it	
  to	
  build	
  something	
  you	
  deem	
  important”	
  (Brown,	
  2000:13),	
  and	
  

e)	
  they	
  learn	
  in	
  situated	
  actions.	
  	
  

Digital	
  media	
   is	
   causing	
  educators	
  and	
   students	
  alike	
   to	
   shift	
   to	
  new	
  ways	
  of	
   thinking	
  

about	
   teaching	
  and	
   learning:	
  a)	
   from	
   linear	
   to	
  hypermedia	
   learning,	
  b)	
   from	
   instruction	
   to	
  

construction	
  and	
  discovery,	
   c)	
   from	
   teacher-­‐centred	
   to	
   learner-­‐centred	
  education,	
   c)	
   from	
  

absorbing	
  material	
  to	
  learning	
  how	
  to	
  navigate	
  and	
  how	
  to	
  learn,	
  d)	
  from	
  school	
  to	
  lifelong	
  

learning,	
   e)	
   from	
   one-­‐size-­‐fits-­‐all	
   to	
   customized	
   learning,	
   f)	
   from	
   learning	
   as	
   torture	
   to	
  

learning	
  as	
  fun,	
  and	
  g)	
  from	
  the	
  teacher	
  as	
  transmitter	
  to	
  the	
  teacher	
  as	
  facilitator	
  (Tapscott,	
  

1999).	
  	
  

This	
  means	
  that	
  ICT	
  is	
  changing	
  the	
  way	
  of	
  learning;	
  however,	
  the	
  way	
  of	
  teaching,	
  the	
  

policies	
   and	
   curricula	
   are	
   still	
   attempting	
   to	
  meet	
   the	
   challenge	
   of	
   preparing	
   students	
   for	
  

work	
   and	
   citizenship	
   (Kozma,	
   2003).	
   In	
   this	
   regard,	
  we	
   aim	
   to	
   evidence	
   how	
   education	
   is	
  

changing,	
  and	
  will	
  change,	
  to	
  meet	
  the	
  needs	
  of	
  Millennials	
  with	
  ICT	
  support.	
  	
  

This	
   paper	
   presents	
   a	
   review	
   of	
   the	
   available	
   data	
   concerning	
   the	
   impact	
   of	
   ICT	
   on	
  

education	
   (primary,	
   secondary	
   and	
   tertiary	
   level)	
   focusing	
   on	
   the	
   period	
   2002-­‐2012.	
   We	
  

have	
  conducted	
  the	
  literature	
  review	
  based	
  on	
  the	
  following	
  questions:	
  

- How	
  has	
  electronic	
  communication	
  ownership	
  evolved	
  in	
  the	
  Information	
  Society?	
  	
  

- How	
  do	
  the	
  characteristics	
  of	
  the	
  young	
  generation	
  affect	
  education?	
  

- How	
   is	
   ICT	
  being	
   integrated	
   into	
  education	
  at	
  different	
   levels?	
   (primary,	
   secondary	
  

and	
  tertiary)	
  

- What	
  will	
  the	
  effective	
  practices	
  of	
  the	
  future	
  be	
  in	
  technology-­‐enhanced	
  learning?	
  

We	
   have	
   conducted	
   exhaustive	
   desk-­‐based	
   research	
   into	
   reports	
   from	
   all	
   education	
  

levels	
   and	
   from	
  all	
   over	
   the	
  world,	
   produced	
   by	
   the	
   following	
   prestigious	
   institutions	
   and	
  



	
  

	
  

publications:	
  Pew	
  Internet,	
  New	
  Media	
  Consortium,	
  BECTA,	
  IEA,	
  Fundación	
  Telefónica,	
  JISC,	
  

European	
   Schoolnet,	
   Eurydice,	
   European	
   Commission,	
   Institute	
   for	
   Prospective	
  

Technological	
  Studies,	
  OECD	
  and	
  Sloan	
  Consortium.	
  We	
  selected	
  reports	
  covering	
  the	
  largest	
  

territory,	
  from	
  national	
  reports	
  with	
  significant	
  data	
  to	
  some	
  specific	
  reflections,	
  large-­‐scale	
  

quantitative	
  and	
  qualitative	
  reports	
  and	
  reports	
  that	
  review	
  the	
  evolution	
  of	
  ICT	
  integration	
  

into	
  education.	
  The	
  following	
  sections	
  show	
  a	
  summary	
  of	
  findings	
  answering	
  the	
  research	
  

questions.	
  	
  

	
  

2. ICT	
  availability	
  in	
  the	
  Information	
  Society	
  

The	
  Information	
  Society	
  is	
  characterized	
  by	
  the	
  incorporation	
  of	
  technologies	
  to	
  collect	
  and	
  

distribute	
   information	
   among	
   people.	
   The	
   use	
   of	
   technologies	
   is	
   becoming	
   increasingly	
  

intensive	
  at	
  home	
  and	
  in	
  everyday	
  lives.	
  In	
  Europe	
  and	
  the	
  USA	
  there	
  has	
  been	
  a	
  great	
  effort	
  

to	
   collect	
   and	
   analyse	
   data	
   regarding	
   electronic	
   communication	
   (telephone,	
   computers,	
  

other	
   devices,	
   Internet	
   connection	
   and	
   online	
   activities)	
   since	
   2006	
   to	
   understand	
   how	
  

citizens	
  derive	
  benefits	
  from	
  the	
  innovative	
  digital	
  environment.	
  

Looking	
  at	
  the	
  data,	
  one	
  could	
  say	
  that	
  mobile	
  telephone	
  ownership	
  has	
  increased	
  over	
  

the	
  years	
  in	
  the	
  USA,	
  while	
  in	
  Europe	
  there	
  has	
  not	
  been	
  a	
  progressive	
  evolution	
  and	
  there	
  

was,	
  in	
  fact,	
  a	
  regression	
  in	
  2012	
  (see	
  Table	
  1).	
  Regarding	
  the	
  difference	
  among	
  generations,	
  

it	
  is	
  clear	
  that	
  young	
  people	
  lead	
  the	
  ownership	
  of	
  mobile	
  telephones.	
  
	
  
Table	
  1.	
  Comparison	
  of	
  telephone	
  ownership.	
  

	
   Telephone	
  

EU27	
   USA	
  

Year	
   Means	
  of	
  access	
   -­‐29	
   30-­‐59	
   60+	
   -­‐34	
  
	
  

35-­‐56	
   +57	
   All	
  adults	
  
(18+)	
  

2006	
  
Only	
  fixed	
  telephone	
  
At	
  least	
  one	
  mobile	
  
Only	
  mobile	
  access	
  

1%	
  
97%	
  
58%	
  

10%	
  
86%	
  
29%	
  

56%	
  
37%	
  
6%	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
73%	
  
-­‐	
  

2007	
  
Only	
  fixed	
  telephone	
  
At	
  least	
  one	
  mobile	
  
Only	
  mobile	
  access	
  

2%	
  
95%	
  
54%	
  

11%	
  
83%	
  
33%	
  

47%	
  
43%	
  
9%	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
75%	
  
-­‐	
  

2008	
  
	
  
	
  

Only	
  fixed	
  telephone	
  
At	
  least	
  one	
  mobile	
  
Only	
  mobile	
  access	
  

1%	
  
95%	
  
54%	
  

12%	
  
83%	
  
32%	
  

42%	
  
50%	
  
11%	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
78%	
  
-­‐	
  

2009	
   Mobile	
  phone	
   -­‐	
   -­‐	
   -­‐	
   84%	
  	
   -­‐	
   -­‐	
   83%	
  

2010	
  

Both	
  (fixed	
  &	
  mobile)	
  
Only	
  fixed	
  telephone	
  
At	
  least	
  one	
  mobile	
  
Only	
  mobile	
  access	
  

44%	
  
1%	
  
98%	
  
53%	
  

55%	
  
5%	
  
93%	
  
38%	
  

42%	
  
39%	
  
55%	
  
13%	
  

	
   -­‐	
  
-­‐	
  

94%	
  
41%	
  

-­‐	
  
-­‐	
  

89.5%	
  
18.5%	
  

-­‐	
  
-­‐	
  

62%	
  
5%	
  

-­‐	
  
-­‐	
  

86%	
  
21%	
  

2011	
  
Only	
  fixed	
  telephone	
  
At	
  least	
  one	
  mobile	
  
Only	
  mobile	
  access	
  

0%	
  
98%	
  
60%	
  

4%	
  
93%	
  
37%	
  

31%	
  
63%	
  
16%	
  

-­‐	
  
95%	
  
-­‐	
  

-­‐	
  
89	
  %	
  
-­‐	
  

-­‐	
  
66.6	
  %	
  

-­‐	
  

-­‐	
  
85	
  %	
  
-­‐	
  

2012	
  
Only	
  fixed	
  telephone	
  
At	
  least	
  one	
  mobile	
  
Only	
  mobile	
  access	
  

1%	
  
97%	
  
56%	
  

5%	
  
92%	
  
38%	
  

32%	
  
63%	
  
14%	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  
-­‐	
  

-­‐	
  
88%	
  
-­‐	
  



	
  

	
  

Source:	
   Special	
   Eurobarometer:	
   E-­‐communications	
   Household	
   Survey	
   (European	
   Commission	
   2006-­‐2012),	
   Pew	
  
Internet	
  &	
  American	
  Life	
  Project	
  April	
  2006	
  Survey	
  (Horrigan,	
  2007),	
  Pew	
  Research	
  Center	
  (2010),	
  Pew	
  Internet	
  &	
  
American	
  Life	
  Project	
  2009	
  survey	
  (Lenhart	
  et	
  al.,	
  2010),	
  Pew	
  Internet	
  &	
  American	
  Life	
  Survey	
  2010	
  (Zickhur,	
  2011),	
  
Zickhur&	
  Smith	
  (2012).	
  
	
  
Notes:	
   Personal	
   distribution	
   of	
   ages	
   in	
   US	
   data.	
   Personal	
   calculation	
   of	
   average	
   in	
   US	
   data	
   based	
   on	
   different	
  
reports	
  previously	
  cited.	
  In	
  the	
  EU	
  in	
  2006	
  the	
  data	
  refer	
  to	
  EU25,	
  from	
  here	
  it	
  is	
  based	
  on	
  EU27.	
  EU	
  data	
  based	
  on	
  
Eurobarometer	
  reports.	
  There	
  was	
  no	
  Eurobarometer	
  report	
  in	
  2009.	
  

	
  

If	
   we	
   look	
   at	
   the	
   use	
   of	
   computers	
   in	
   Europe,	
   there	
   is	
   evidence	
   of	
   an	
   increase	
   in	
  

ownership.	
  In	
  the	
  USA	
  there	
  is	
  a	
  proportional	
  relationship	
  between	
  the	
  decrease	
  in	
  desktop	
  

ownership	
  and	
   the	
   increase	
   in	
   laptop	
  ownership	
   (see	
  Table	
  2).	
  Once	
  again,	
   the	
  data	
   show	
  

that	
  young	
  people	
  own	
  more	
  computers	
  than	
  older	
  people.	
  

Table	
  2.	
  Comparison	
  of	
  computer	
  ownership.	
  
	
   Computer	
  

EU27	
   	
   USA	
  	
  
Year	
   -­‐29	
   30-­‐59	
   60+	
   	
   -­‐34	
  

	
  
35-­‐56	
   +57	
   All	
  adults	
  

(18+)	
  

2006	
   62%	
   51%	
   11%	
   Desktop	
  
Laptop	
  

-­‐	
   -­‐	
   -­‐	
   68%	
  
30%	
  

2007	
   72%	
   53%	
   15%	
   Desktop	
  
Laptop	
  

-­‐	
   -­‐	
   -­‐	
   65%	
  
37%	
  

2008	
   75%	
   52%	
   16%	
   Desktop	
  
Laptop	
  

-­‐	
   -­‐	
   -­‐	
   65%	
  
39%	
  

2009	
  
	
  

-­‐	
   -­‐	
   -­‐	
   Desktop	
  
Laptop	
  

53%	
  
66%	
  

-­‐	
   -­‐	
   60%	
  
46.5%	
  

2010	
  
80%	
   62%	
   20%	
   Desktop	
  

Laptop	
  
-­‐	
   -­‐	
   -­‐	
   59%	
  

52%	
  

2011	
   88%	
   69%	
   27%	
   Desktop	
  
Laptop	
  

57%	
  
70%	
  

67	
  %	
  
55	
  %	
  

46.6	
  %	
  
27.6	
  %	
  

57%	
  
54.5%	
  

2012	
   83%	
   68%	
   27%	
   	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
  
Source:	
   Special	
   Eurobarometers:	
   E-­‐communications	
   Household	
   Survey	
   (European	
   Commission	
   2006-­‐2012),	
  
Pew	
   Internet	
   &	
   American	
   Life	
   Project	
   April	
   2006	
   Survey	
   (Horrigan,	
   2007),	
   Pew	
   Internet	
   &	
   American	
   Life	
  
Project	
   2009	
   survey	
   (Lenhart	
   et	
   al.,	
   2010),	
   Pew	
   Internet	
   &	
   American	
   Life	
   Survey	
   2010	
   (Zickhur,	
   2011),	
  
Zickhur&	
  Smith	
  (2012).	
  
	
  
Notes:	
  Personal	
  distribution	
  of	
  ages	
  in	
  US	
  data.	
  Personal	
  calculation	
  of	
  average	
  in	
  US	
  data	
  based	
  on	
  different	
  
reports	
  previously	
  cited.	
   In	
   the	
  EU	
   in	
  2006	
   the	
  data	
   refer	
   to	
  EU25,	
   from	
  here	
   it	
   is	
  based	
  on	
  EU27.	
  EU	
  data	
  
based	
  on	
  Eurobarometers	
  reports.	
  There	
  was	
  no	
  Eurobarometer	
  report	
  in	
  2009.	
  

	
  
	
  

Besides	
   having	
  mobile	
   telephones	
   and	
   computers,	
   people	
   in	
   the	
  USA	
   are	
   increasingly	
  

adopting	
   other	
   devices	
   such	
   as	
   game	
   consoles,	
   e-­‐book	
   readers	
   and	
   tablets	
   (see	
   Table	
   3).	
  

Game	
   consoles	
   are	
   the	
   most	
   widespread	
   while	
   iPods	
   and	
   MP3	
   players	
   are	
   decreasing	
  

interest	
  in	
  the	
  adult	
  population,	
  and	
  tablet	
  ownership	
  is	
  growing.	
  Looking	
  at	
  the	
  differences	
  

among	
  ages,	
  one	
  can	
  assume	
  that	
  young	
  people	
  have	
  more	
  devices.	
  

Table	
  3.	
  Comparison	
  of	
  device	
  ownership.	
  
	
   Devices	
  

iPod/MP3	
  
player	
  

Game	
  console	
   e-­‐Book	
  reader	
   Tablet	
  

Ages	
   ‘09	
   ‘11	
   ‘09	
   ‘10	
   ‘11	
   ‘09	
   ‘10	
   ‘11	
   ‘12	
   ‘10	
   ‘11	
   ‘12	
  
-­‐33	
   73	
   74	
   59.5	
   -­‐	
   63	
   -­‐	
   -­‐	
   5	
   -­‐	
   -­‐	
   5	
   -­‐	
  

34-­‐55	
   -­‐	
   44.6	
   -­‐	
   -­‐	
   41.6	
   -­‐	
   -­‐	
   6	
   -­‐	
   -­‐	
   4.5	
   -­‐	
  
+	
  55	
   -­‐	
   15	
   -­‐	
   -­‐	
   10	
   -­‐	
   -­‐	
   3.6	
   -­‐	
   -­‐	
   1.6	
   -­‐	
  

All	
  adults	
  (18+)	
   50	
   37	
   43.3	
   	
  42	
   -­‐	
   3	
   5	
   7	
   19	
   4	
   7	
   19	
  

Source:	
   Internet	
  &	
  American	
   Life	
   Project	
   Surveys	
  Oct.-­‐Nov.	
   2006	
   and	
  Nov.	
   2007-­‐Feb.	
   2008(Jones	
  &	
   Fox,	
   2009),	
   Pew	
  



	
  

	
  

Internet	
  &	
  American	
  Life	
  Project	
  2009	
  survey	
  (Lenhart	
  et	
  al.,	
  2010),	
  Pew	
  Internet	
  &	
  American	
  Life	
  Survey	
  2010	
  (Zickhur,	
  
2011),	
  Zickhur&	
  Smith	
  (2012).	
  
	
  
Notes:	
  To	
  abbreviate	
  years	
  we	
  have	
  used	
  (‘).	
  Data	
  are	
  expressed	
  in	
  %.	
  Based	
  on	
  US	
  data.	
  Personal	
  distribution	
  of	
  ages.	
  
Personal	
  calculation	
  of	
  average	
  based	
  on	
  different	
  reports	
  previously	
  cited.	
  

	
  

In	
  relation	
  to	
  connectivity,	
  both	
  in	
  Europe	
  and	
  the	
  USA	
  broadband	
  use	
  has	
  risen	
  at	
  the	
  

same	
   time	
   as	
   narrowband	
   use	
   has	
   diminished	
   (see	
   Table	
   4).	
   From	
   2009,	
   studies	
   begin	
   to	
  

focus	
   solely	
   on	
   broadband	
   connections,	
   which	
   suggests	
   that	
   this	
   type	
   of	
   access	
   is	
  

widespread.	
  Looking	
  at	
  the	
  differences	
  between	
  the	
  generations,	
  as	
  expected,	
  young	
  people	
  

are	
  using	
  faster	
  Internet	
  connections.	
  

Table	
  4.	
  Comparison	
  of	
  Internet	
  connection.	
  

	
  

	
  
	
  

Finally,	
  concerning	
  the	
  type	
  of	
  activities	
   that	
  people	
  carry	
  out	
  online,	
  one	
  could	
  argue	
  

that	
  US	
  citizens	
  are	
  becoming	
  more	
  active	
  online	
  year	
  after	
  year	
  except	
  in	
  the	
  use	
  of	
  social	
  

network	
  sites,	
  which	
  decreased	
  in	
  2011	
  (see	
  Table	
  5).	
  In	
  the	
  USA,	
  people	
  are	
  more	
  engaged	
  

in	
  online	
  videos,	
  online	
  classifieds,	
  music	
  and	
  online	
  news.	
  Regarding	
  blogging,	
  it	
  seems	
  that	
  

the	
   youngest	
   people	
   are	
   blogging	
   less	
   every	
   year	
   while	
   people	
   aged	
   34	
   and	
   older	
   are	
  

increasingly	
   blogging.	
  While	
   the	
  Millennials’	
   dominance	
   of	
   online	
   activities	
   is	
   clear,	
   older	
  

generations	
  are	
  also	
  making	
  notable	
  gains.	
  	
  

	
  
Table	
  5.	
  Comparison	
  of	
  online	
  activities.	
  

	
   Internet	
  connection	
  
EU27	
  

	
  
USA	
  

Year	
   	
   -­‐29	
   30-­‐59	
   60+	
   -­‐34	
   35-­‐56	
   +57	
   All	
  adults	
  
(18+)	
  

2006	
  
	
  

Narrowband	
  
Broadband	
  

14%	
  
23%	
  

16%	
  
22%	
  

4%	
  
4%	
  

Narrowband	
  
Broadband	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

23%	
  
42%	
  

2007	
  
Narrowband	
  
Broadband	
  

8%	
  
40%	
  

13%	
  
26%	
  

4%	
  
6%	
  

Narrowband	
  
Broadband	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

15%	
  
47%	
  

2008	
  
	
  

Narrowband	
  
Broadband	
  

8%	
  
48%	
  

9%	
  
33%	
  

3%	
  
8%	
  

Narrowband	
  
Broadband	
  

68%	
  
70.1%	
  

-­‐	
  
65.2%	
  

-­‐	
  
35.1%	
  

10%	
  
55%	
  

2009	
  
Narrowband	
  
Broadband	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

Narrowband	
  
Broadband	
  
Wireless	
  

-­‐	
  
50%	
  
46%	
  

-­‐	
  
-­‐	
  

63%	
  

-­‐	
  
-­‐	
  

34%	
  

7%	
  
63%	
  
-­‐	
  

2010	
  
Narrowband	
  
Broadband	
  

-­‐	
  
62%	
  

-­‐	
  
45%	
  

-­‐	
  
13%	
  

Narrowband	
  
Broadband	
  
Wireless	
  

-­‐	
  
81%	
  
82%	
  

-­‐	
  
70.5%	
  
63%	
  

-­‐	
  
41.6%	
  
29.3%	
  

5%	
  
66%	
  
59%	
  

2011	
  
Narrowband	
  
Broadband	
  
	
  

-­‐	
  
71%	
  
	
  

-­‐	
  
56%	
  
	
  

-­‐	
  
20%	
  
	
  

Narrowband	
  
Broadband	
  
Wireless	
  

-­‐	
  
76%	
  
-­‐	
  

-­‐	
  
70%	
  
-­‐	
  

-­‐	
  
45%	
  
-­‐	
  

3%	
  
66%	
  
57%	
  

2012	
  
Narrowband	
  
Broadband	
  

-­‐	
  
71%	
  

-­‐	
  
55%	
  

-­‐	
  
22%	
  

Narrowband	
  
Broadband	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

-­‐	
  
-­‐	
  

Source:	
  Special	
  Eurobarometers:	
  E-­‐communications	
  Household	
  Survey	
  (European	
  Commission	
  2006-­‐2012),	
  Pew	
  Internet	
  
&	
  American	
  Life	
  Project	
  Surveys	
  Oct.-­‐Nov.	
  2006	
  and	
  Nov.	
  2007-­‐Feb.	
  2008(Jones	
  &	
  Fox,	
  2009),	
  Pew	
  Internet	
  &	
  American	
  
Life	
   Project	
   2009	
   survey	
   (Lenhart	
   et	
   al.,	
   2010),	
   Smith	
   et	
   al.	
   (2011),	
   Pew	
   Internet	
  &	
   American	
   Life	
   Survey	
   2009-­‐2010	
  
(Zickuhr,	
  2010),	
  Zickhur&	
  Smith	
  (2012).	
  
	
  
Notes:	
  Personal	
  distribution	
  of	
  ages	
   in	
  US	
  data.	
  Personal	
  calculation	
  of	
  average	
   in	
  US	
  data	
  based	
  on	
  different	
  reports	
  
previously	
   cited.	
   In	
   the	
   EU	
   in	
   2006	
   the	
   data	
   refer	
   to	
   EU25,	
   from	
   here	
   it	
   is	
   based	
   in	
   EU27.	
   EU	
   data	
   based	
   on	
  
Eurobarometers	
  reports.	
  There	
  was	
  no	
  Eurobarometer	
  report	
  in	
  2009.	
  



	
  

	
  

	
   Online	
  activities	
  
Social	
  network	
  

site	
  use	
  
Online	
  video	
   Online	
  

classifieds	
  
Music	
   Blogging	
   Online	
  news	
  

Ages	
   ’08	
   ‘10	
   ‘11	
   ‘08	
   ‘10	
   ‘08	
   ‘10	
   ‘08	
   ‘10	
   ‘08	
   ‘10	
   ‘08	
   ‘10	
  
-­‐33	
   66	
   83	
   75	
   64,.5	
   80	
   39	
   64	
   55	
   65	
   24	
   18	
   68,5	
   76	
  

34-­‐55	
   28	
   56	
   50	
   53	
   64	
   33.5	
   53.5	
   32	
   53	
   8	
   13.5	
   73	
   77.5	
  

+	
  55	
   8	
   31	
   18	
   22.6	
   39.6	
   17.3	
   29.6	
   18.6	
   25	
   6.3	
   8	
   54	
   65.6	
  

All	
  adults	
  
(18+)	
   35	
   61	
   60	
   52	
   66	
   32	
   53	
   34	
   51	
   11	
   14	
   70	
   75	
  

Source:	
  Internet	
  &	
  American	
  Life	
  Project	
  Surveys	
  Oct.-­‐Nov.	
  2006	
  and	
  Nov.	
  2007-­‐Feb.	
  2008(Jones	
  &	
  Fox,	
  2009),	
  Pew	
  
Internet	
   &	
   American	
   Life	
   Project	
   2009	
   survey	
   (Lenhart	
   et	
   al.,	
   2010),	
   Pew	
   Research	
   Center	
   (2010),	
   Smith	
   et	
   al.,	
  
(2011),	
  Pew	
  Internet	
  &	
  American	
  Life	
  Survey	
  2009-­‐2010	
  (Zickuhr,	
  2010).	
  	
  
	
  
Notes:	
  To	
  abbreviate	
  years	
  we	
  have	
  used	
  (‘).	
  Data	
  are	
  expressed	
  in	
  %.	
  Based	
  on	
  US	
  data.	
  Personal	
  distribution	
  of	
  
ages.	
  Personal	
  calculation	
  of	
  average	
  based	
  on	
  different	
  reports	
  previously	
  cited.	
  	
  

	
  
Europeans	
  use	
  the	
  Internet	
  to	
  send	
  instant	
  messages,	
  for	
  online	
  networking	
  and	
  reading	
  

weblogs	
   (see	
   Table	
   6).	
   Regarding	
   leisure	
   activities,	
   European	
   people	
   use	
   the	
   Internet	
   to	
  

listen	
  to	
  web	
  radios	
  or	
  watch	
  web	
  television,	
  to	
  download	
  and	
  listen/watch/play	
  music,	
  films	
  

or	
  games	
  and	
  to	
  upload	
  and	
  share	
  self-­‐created	
  content.	
  It	
  can	
  be	
  said	
  that	
  young	
  people	
  are	
  

the	
  population	
  who	
  use	
  Internet	
  most	
  intensively.	
  In	
  2009,	
  people	
  used	
  the	
  Internet	
  to	
  find	
  

information	
   and	
   to	
   read	
   online,	
   however,	
   there	
  was	
   also	
   an	
   increase	
   of	
   people	
   using	
   the	
  

Internet	
  to	
  learn	
  (Redecker	
  et	
  al.,	
  2010).	
  

	
  
Table	
  6.	
  Comparison	
  of	
  social	
  Internet	
  use.	
  

	
   Social	
  Internet	
  use	
  
e-­‐

mailing	
  
Social	
  
media	
  

Instant	
  
messagin

g	
  

Online	
  
networki

ng	
  

Weblo
gs	
  

Audiovis
ual	
  

content	
  

Web	
  radio,	
  
television	
  

Music,	
  
films,	
  
games	
  

Self-­‐
created	
  
content	
  

All	
  
Internet	
  
users	
  
(+18)	
  

57%	
   57%	
   35%	
   26%	
   25%	
   61%	
   33%	
   67%	
   19%	
  

16-­‐24	
   -­‐	
   73%	
   7%	
   50%	
   39%	
   81%	
   46%	
   78%	
   32%	
  
Source:	
  Redecker,	
  Ala-­‐Mutka&Punie	
  (2010).	
  
Notes:	
  Based	
  on	
  European	
  data.	
  Data	
   regarding	
  e-­‐mails	
   refers	
   to	
  2009.	
  Data	
   regarding	
   social	
  media	
  and	
  audiovisual	
   content	
  
refers	
  to	
  2008.	
  

	
  
The	
  data	
  presented	
  and	
  compared	
  in	
  this	
  section	
  show	
  that	
   in	
  the	
  Information	
  Society,	
  

people	
  are	
  using	
  more	
  devices	
   (mobile,	
   tablets,	
   laptops),	
  are	
  more	
  connected	
  through	
  the	
  

Internet	
   (broadband),	
   are	
   consuming	
   Internet	
   in	
   a	
   social	
   way	
   and	
   are	
   using	
   multimedia	
  

resources.	
  We	
  observe	
  that	
  young	
  people	
  are	
  using	
  these	
  devices	
  and	
  connection	
  in	
  a	
  more	
  

intensive	
  way	
  than	
  other	
  generations	
  and	
  are	
  using	
  them	
  for	
  learning	
  purposes.	
  	
  

	
  
3. Young	
  generation	
  characteristics	
  and	
  learning	
  expectations	
  

The	
   young	
   generation	
   born	
   after	
   1977	
   (Zickhur,	
   2011)	
   are	
   known	
   as	
   the	
  Millennials,	
   Net	
  

Generation,	
   IM	
  Generation,	
  Gamer	
  Generation,	
   Digital	
  Natives,	
   Digital	
   Residents	
   or	
  Homo	
  

Zappiens	
  (Pedró,	
  2006).	
  Millennials	
  have	
  been	
  characterized	
  as	
  confident,	
  liberal,	
  optimistic,	
  



	
  

	
  

open	
   to	
   change,	
  more	
   educated	
   than	
   previous	
   generations,	
   always	
   connected,	
   steeped	
   in	
  

digital	
  technology	
  and	
  social	
  media,	
  and	
  embracing	
  multiple	
  modes	
  of	
  self-­‐expression	
  (Pew	
  

Research	
  Center,	
  2010).	
  

Their	
   life	
   is	
   characterized	
   by	
   immediate	
   communication	
   and	
   an	
   active	
   use	
   of	
   digital	
  

media.	
  This	
  has	
  changed	
  their	
  notions	
  of	
  communication,	
  knowledge	
  management,	
  learning,	
  

and	
  their	
  personal	
  and	
  social	
  values.	
  For	
  example,	
  young	
  Internet	
  users	
  use	
  social	
  software	
  

to	
  find	
  information	
  and	
  decide	
  whether	
  to	
  buy	
  a	
  product	
  or	
  to	
  visit	
  the	
  doctor	
  based	
  on	
  this	
  

information	
  (Ala-­‐Mutka	
  et	
  al.,	
  2008a).	
  This	
  demonstrates	
  a	
  change	
  compared	
  with	
  previous	
  

generations.	
  	
  

Eynon	
  (2009)	
  confirmed	
  that	
  young	
  people	
  are	
  high	
  users	
  of	
  technology	
  (at	
  home	
  and	
  at	
  

school);	
   however,	
   it	
   does	
   not	
  mean	
   that	
   they	
   are	
   competent,	
   as	
   they	
   need	
   support	
   from	
  

parents,	
  friends	
  and	
  school.	
  Ferrari	
  (2012)	
  has	
  distinguished	
  several	
  competence	
  areas	
  that	
  

need	
   to	
   be	
   developed	
   by	
   users	
   in	
   order	
   to	
   function	
   in	
   a	
   digital	
   environment	
   such	
   as:	
  

information	
   management,	
   collaboration,	
   communication	
   and	
   sharing,	
   creation	
   of	
   content	
  

and	
   knowledge,	
   ethics	
   and	
   responsibility,	
   evaluation	
   and	
   problem-­‐solving	
   and	
   technical	
  

operations.	
   In	
  this	
  regard,	
  Ala-­‐Mutka	
  (2011)	
  considers	
  that	
  digital	
  competence	
  is	
  no	
  longer	
  

linked	
  to	
  the	
  access	
  and	
  use	
  of	
  technologies	
  but	
  also	
   includes	
  the	
  capacity	
  to	
  benefit	
   from	
  

them	
   for	
   life,	
   work	
   and	
   learning.	
   Thus,	
   to	
   be	
   digitally	
   competent	
   means	
   having:	
   a)	
  

instrumental	
   knowledge	
  and	
   skills	
   for	
  digital	
   tool	
   and	
  media	
  usage,	
  b)	
   advanced	
   skills	
   and	
  

knowledge	
   for	
   communication	
   and	
   collaboration,	
   information	
   management,	
   learning	
   and	
  

problem-­‐solving,	
  and	
  meaningful	
  participation,	
  and	
  c)	
  attitudes	
   for	
   strategic	
   skills	
  usage	
   in	
  

intercultural,	
  critical,	
  creative,	
  responsible	
  and	
  autonomous	
  ways.	
  	
  

Digital	
  competence	
  is	
  one	
  of	
  the	
  many	
  features	
  of	
  Millennials	
  that	
  has	
  implications	
  for	
  

education	
  (see	
  Table	
  7).	
  The	
  literature	
  (Conole	
  et	
  al.,	
  2006;	
  Redecker,	
  2009)	
  indicates	
  that,	
  in	
  

learning	
   processes,	
  Millennials	
   simultaneously	
   and	
   extensively	
   use	
  multiple	
   types	
   of	
  web-­‐

based	
  participatory	
  media,	
  multi-­‐task,	
  personalize	
  technologies,	
  tend	
  towards	
   independent	
  

learning,	
  are	
  constantly	
  connected	
  and	
  synchronized,	
  need	
   immediate	
  communication	
  and	
  

social	
   interaction,	
   prefer	
   to	
   learn	
  by	
  doing	
   and	
   to	
  work	
  with	
   things	
   that	
  matter,	
   prefer	
   to	
  

work	
   in	
   teams,	
  need	
  new	
  skills	
   for	
   the	
  digital	
  era,	
   are	
   transferring	
  practices	
  of	
   technology	
  

use	
  to	
  other	
  aspects	
  of	
  their	
  lives,	
  and	
  are	
  changing	
  working	
  patterns.	
  

	
  
Table	
  7.	
  Educational	
  implications	
  of	
  the	
  Net	
  generation	
  (based	
  on	
  Oblinger	
  &	
  Oblinger,	
  2005).	
  

Features	
   Implication	
  for	
  education	
  



	
  

	
  

Students	
   are	
   comfortable	
   using	
  
technology	
  	
  

Understanding	
  of	
  the	
  technology,	
  or	
  source	
  quality,	
  may	
  be	
  shallow	
  

Visually	
  literate	
   Text	
  literacy	
  may	
  be	
  less	
  well	
  developed	
  than	
  previous	
  cohorts	
  
They	
  use	
  the	
  Internet	
  for	
  searching	
  
more	
  often	
  than	
  the	
  library	
  

They	
  do	
  not	
  find	
  all	
  the	
  information	
  they	
  need.	
  Cut-­‐and-­‐paste	
  culture	
  

Constantly	
   connected	
   and	
   always	
  
on	
  

The	
  devices	
   that	
   allow	
   them	
   to	
  be	
   connected	
  and	
  are	
  used	
  ubiquitously	
  
may	
  have	
  to	
  be	
  rethought	
  

Multitask	
   and	
   they	
   have	
   fast	
  
responses	
  

Speed	
  is	
  more	
  valuable	
  than	
  accuracy	
  

Learn	
  by	
  doing,	
  through	
  discovery	
   Not	
  to	
  teach,	
  facilitate	
  them	
  to	
  discover	
  
Open	
  to	
  interacting	
  with	
  people	
   Work	
  in	
  teams	
  or	
  interact	
  peer-­‐to-­‐peer	
  
Focused	
  on	
  achievements	
   Prefer	
  a	
  structured	
  plan	
  and	
  know	
  what	
  they	
  have	
  to	
  do	
  to	
  achieve	
  a	
  goal	
  
More	
   comfortable	
   in	
   image-­‐rich	
  
environments	
  than	
  with	
  text	
  

They	
   like	
   doing	
   things,	
   not	
   just	
   thinking	
   or	
   talking	
   about	
   things,	
   they	
  
refuse	
  to	
  read	
  large	
  amounts	
  of	
  text	
  

Take	
  part	
  in	
  community	
  activities	
   They	
  prefer	
  working	
  on	
  things	
  that	
  matter	
  

	
  

In	
  research	
  conducted	
  by	
  Pedró	
  (2006),	
  the	
  results	
  showed	
  that	
  Millenial	
  learners	
  have	
  

different	
  expectations	
   to	
  previous	
  generations	
  concerning	
  teaching	
  and	
   learning	
  based	
  on:	
  

a)	
  the	
  kind	
  of	
  ICT	
  devices	
  and	
  services	
  available	
  at	
  schools,	
  b)	
  the	
  frequency	
  of	
  their	
  use,	
  c)	
  

the	
  range	
  of	
  possible	
  activities,	
  d)	
  the	
  opportunities	
  for	
  collaborative	
  work	
  and	
  networking,	
  

e)	
   the	
   communication	
   skills	
   involved,	
   f)	
   the	
  degree	
  of	
   learning	
  personalization,	
   and	
   g)	
   the	
  

standards	
  of	
  digital	
  quality	
  (interactivity	
  and	
  use	
  of	
  multimedia	
  resources).	
  	
  

To	
   sum	
   up,	
   we	
   could	
   say	
   that	
  Millennials	
   are	
   using	
   technologies	
   intensively	
   (and	
   are	
  

demanding	
   to	
   use	
   it	
   in	
   education	
   also),	
   are	
   multitasking	
   (and	
   want	
   to	
   have	
   a	
   range	
   of	
  

different	
   activities	
   in	
   education),	
   use	
   multimedia	
   resources	
   (and	
   expect	
   high	
   quality	
  

interactive	
   materials	
   in	
   education),	
   are	
   social	
   (and	
   demand	
   collaborative	
   work	
   and	
  

networking	
   opportunities	
   in	
   education),	
   personalize	
   technologies	
   to	
   fit	
   their	
   needs	
   (and	
  

assume	
   that	
   learning	
   is	
   personalized),	
   have	
  new	
   skills	
   (and	
   expect	
   to	
   develop	
  21st	
   century	
  

skills	
   in	
   the	
   classroom),	
   and	
   are	
   developing	
   new	
   working	
   practices	
   (and	
   demand	
   that	
  

education	
  accepts	
  and	
  takes	
  advantage	
  of	
  these	
  new	
  practices).	
  

	
  

4. ICT	
  integration	
  in	
  primary	
  and	
  secondary	
  education	
  

Young	
   people	
   are	
   intensively	
   using	
   ICT	
   for	
   leisure,	
   however	
   there	
   is	
   a	
   huge	
   difference	
  

between	
   social	
   and	
  academic	
  use	
  of	
   ICT.	
   The	
   integration	
  of	
   ICT	
  at	
   the	
  educational	
   level	
   is	
  

more	
  focused	
  on	
  providing	
  tools	
  and	
  access	
  to	
  the	
  Internet	
  than	
  changing	
  methodologies	
  or	
  

moving	
  to	
  virtual	
  contexts.	
  There	
  are	
  many	
  studies	
   regarding	
   ICT	
  access	
  and	
  equipment	
   in	
  

primary	
  and	
  secondary	
  education	
  in	
  Europe	
  and	
  just	
  a	
  few	
  that	
  compare	
  this	
  internationally.	
  	
  



	
  

	
  

Looking	
  at	
  the	
  data,	
   in	
  primary	
  and	
  secondary	
  education	
   in	
  OECD	
  countries,	
  almost	
  all	
  

educational	
  centres	
  are	
  equipped	
  with	
  at	
  least	
  one	
  computer,	
  have	
  Internet	
  connection,	
  and	
  

the	
  ratio	
  of	
  students	
  per	
  computer	
  is	
  decreasing	
  (OECD,	
  2010).	
  In	
  an	
  international	
  study,	
  the	
  

results	
   indicated	
  that	
  the	
  USA	
  has	
  the	
  smallest	
  ratio	
  of	
  students	
  per	
  computer	
   (3	
  students	
  

per	
  computer),	
  unlike	
  Japan,	
  Brazil	
  and	
  South	
  Africa	
  which	
  have	
  the	
  highest	
  ratio	
  of	
  students	
  

per	
  computer	
  (Fundación	
  Telefónica,	
  2012).	
  	
  

In	
  Europe,	
   ICT	
   is	
  part	
  of	
  everyday	
   life	
   in	
  education,	
  however,	
   there	
  are	
  still	
  disparities	
  

between	
   countries	
   in	
   terms	
  of	
   computer	
   availability,	
   there	
   is	
   a	
   shortage	
   of	
   ICT	
   resources,	
  

and	
   there	
   is	
   an	
   increasing	
   gap	
   between	
   the	
   opportunities	
   for	
   using	
   ICT	
   at	
   home	
   and	
   at	
  

schools.	
  Less	
  than	
  half	
  of	
  European	
  countries	
  promote	
  the	
  use	
  of	
  online	
  learning,	
  although	
  

teachers'	
   use	
   of	
   ICT	
   hardware	
   and	
   software	
   in	
   the	
   classroom	
   is	
   widely	
   encouraged.	
  

Nevertheless,	
   in	
   several	
   countries	
   computers	
   are	
   still	
   not	
   readily	
   accessible	
   to	
   students	
   in	
  

the	
  classroom	
  (Eurydice,	
  2011).	
  In	
  fact,	
  students	
  use	
  less	
  ICT	
  in	
  classroom	
  than	
  their	
  teachers	
  

and	
  use	
  more	
  computers	
  at	
  home	
  than	
  at	
  school.	
  The	
  main	
  activity	
  in	
  using	
  the	
  Internet	
  at	
  

school	
   is	
  to	
  find	
  information	
  while	
  at	
  home	
  they	
  also	
  use	
  it	
  to	
  develop	
  assignments	
  and	
  to	
  

share	
  their	
  efforts	
  with	
  other	
  students	
  (Pedró,	
  2011).	
  	
  

Research	
   shows	
   that	
   ICT	
   has	
   a	
   positive	
   impact	
   on	
   educational	
   performance.	
   Results	
  

show	
  that	
  in	
  e-­‐mature	
  schools	
  there	
  is	
  a	
  rapid	
  increase	
  in	
  performance	
  scores	
  (Balanskat	
  et	
  

al.,	
  2006;	
  European	
  Commission,	
  2008b)	
  and	
  a	
  positive	
  relationship	
  between	
  the	
  perceived	
  

effect	
  of	
   ICT	
  on	
   teaching	
  and	
  on	
   the	
  personalization	
  of	
   learning	
   (Underwood	
  et	
  al.,	
  2010).	
  

There	
   is	
   also	
   a	
   consensus	
   (Balanskat	
   et	
   al.,	
   2006;	
   Condie	
   &	
   Munro,	
   2007;	
   European	
  

Commission,	
  2008b;	
  Balanskat,	
  2009)	
  on	
  the	
  positive	
  impact	
  of	
  ICT	
  on	
  learners	
  and	
  learning	
  

(competences,	
  motivation	
  and	
  assessment,	
  adaptation	
  to	
  individual	
  needs,	
  support	
  a	
  range	
  

of	
  learning	
  styles-­‐cognitive	
  processing,	
  independent	
  learning,	
  critical	
  thinking,	
  teamwork	
  and	
  

student-­‐centred	
   learning	
   approach),	
   on	
   teachers	
   and	
   teaching,	
   and	
   on	
   communication	
  

between	
  schools	
  and	
  the	
  community	
  (Condie	
  &	
  Munro,	
  2007).	
  

Based	
  on	
  these	
  positive	
  effects	
  of	
  ICT	
  on	
  education,	
  in	
  OECD	
  countries,	
  the	
  1:1	
  program	
  

has	
  proliferated.	
  Countries	
  are	
   investing	
   in	
  netbooks	
  because	
  of	
   the	
   low	
  cost,	
   light	
  weight	
  

and	
  the	
  increasing	
  availability	
  of	
  wireless	
  connectivity.	
  However,	
  it	
  is	
  not	
  enough	
  to	
  provide	
  

students	
  with	
   computers;	
   teachers	
  also	
  need	
  high	
  quality	
   infrastructure,	
   technical	
   support	
  

and	
   formal	
   training.	
   It	
   is	
   clear	
   that	
   ICT	
   devices	
   do	
   not	
   change	
   strategies	
   of	
   teaching	
   and	
  

learning,	
  thus,	
  1:1	
  programs	
  depend	
  largely	
  on	
  teachers	
  (Valiente,	
  2010).	
  	
  



	
  

	
  

One	
  of	
   the	
  strong	
   findings	
   in	
   the	
  current	
   literature	
   is	
   that	
  although	
   teachers’	
  basic	
   ICT	
  

skills	
  have	
  increased,	
  they	
  use	
  ICT	
  to	
  support	
  existing	
  pedagogies	
  and,	
  in	
  fact,	
  many	
  teachers	
  

do	
  not	
  believe	
  that	
  the	
  use	
  of	
  computers	
  in	
  class	
  has	
  pedagogical	
  advantages	
  (Balanskat	
  et	
  

al.,	
  2006).	
  Less	
  than	
  half	
  of	
  the	
  teachers	
  in	
  European	
  countries	
  consider	
  that	
  they	
  have	
  good	
  

ICT	
  skills	
  and	
  are	
  sufficiently	
  competent	
  to	
  make	
  good	
  didactical	
  use	
  of	
  ICT.	
  ICT	
  is	
  more	
  used	
  

in	
   scientific	
   subjects	
   and	
  mainly	
   to	
   improve	
   the	
   efficiency	
   of	
   traditional	
  methods	
   (Sola	
   &	
  

Murillo,	
   2011).	
   Most	
   primary	
   school	
   teachers	
   use	
   computers	
   in	
   class	
   for	
   administration,	
  

organization	
  and	
  planning	
  (using	
  a	
  VLE)	
  but	
  do	
  not	
  have	
  enough	
  knowledge	
  to	
  integrate	
  ICT	
  

effectively	
  into	
  their	
  teaching	
  (Balanskat,	
  2009).	
  Interactive	
  Whiteboards	
  (IWB)	
  and	
  Learning	
  

Platforms	
   (LP)	
   are	
   widespread	
   and	
   are	
   a	
   key	
   element	
   in	
   the	
   e-­‐learning	
   development	
   of	
  

schools,	
  however,	
  IWB	
  are	
  more	
  popular	
  than	
  LP	
  because	
  IWB	
  support	
  traditional	
  practices	
  

in	
  a	
  most	
  effective	
  way.	
  Nevertheless,	
   LP	
  have	
  a	
  more	
   transformative	
   role	
   (Underwood	
  et	
  

al.,	
  2010).	
  

Teacher	
  training	
  programs	
  are	
  having	
  a	
  limited	
  impact	
  on	
  teachers’	
  daily	
  methodological	
  

competences	
  in	
  student-­‐centred	
  constructivist	
  approaches	
  (Sola	
  &	
  Murillo,	
  2011).	
  However,	
  

these	
   programs,	
   together	
   with	
   government	
   interventions	
   and	
   issuing	
   teachers	
   with	
   their	
  

own	
   laptop	
   computer,	
   increase	
  positive	
  attitudes	
  among	
   teachers	
   (Balanskat	
  et	
   al.,	
   2006).	
  

Findings	
  demonstrate	
   that	
   there	
   is	
  a	
  need	
  to	
   train	
   teachers	
  on	
   ICT	
  use	
   in	
  Brazil	
  and	
  South	
  

Africa,	
   while	
   in	
   Germany	
   and	
   the	
   USA	
   teachers	
   are	
   trained	
   in	
   ICT	
   and	
   use	
   it	
   intensively	
  

(Fundación	
  Telefónica,	
  2012).	
  

Nevertheless,	
  the	
  main	
  problem	
  in	
   integrating	
  ICT	
   is	
  the	
  rigidity	
  of	
  educational	
  systems	
  

and	
  not	
  the	
  teachers.	
  In	
  fact,	
  most	
  European	
  teachers	
  have	
  a	
  positive	
  attitude	
  towards	
  ICT	
  

(the	
  most	
   sceptical	
   are	
   the	
  most	
   experienced	
   teachers)	
   because	
   of	
   its	
   potential	
   to	
   create	
  

new	
   dynamics	
   of	
   classroom	
   work,	
   to	
   individualize	
   learning,	
   to	
   promote	
   creativity	
   and	
   to	
  

motivate	
   students.	
   However,	
   there	
   is	
   a	
   division	
   between	
   teachers’	
   practices	
   (copying,	
  

listening,	
   class	
   discussion,	
   taking	
   notes	
   and	
   computer	
   work)	
   and	
   students’	
   preferences	
  

(teamwork,	
  practical	
  activities,	
  working	
  with	
  friends,	
  use	
  of	
  the	
  computer	
  and	
  copying)	
  (Sola	
  

&	
  Murillo,	
  2011).	
  

Based	
   on	
   Eurydice	
   (2011),	
   it	
   could	
   be	
   said	
   that	
   in	
   Europe	
   there	
   are	
   many	
   efforts	
   to	
  

improve	
  education	
  by	
  promoting	
   ICT	
  through:	
  national	
  policies	
   (i.e.,	
  digital	
   literacy,	
  driving	
  

progress,	
   public	
   and	
   private	
   funding),	
   including	
   digital	
   competences	
   in	
   national	
   curricula,	
  

promoting	
   ICT	
   for	
   teaching	
   and	
   learning	
   (i.e.,	
   tutorial	
   software,	
   office	
   and	
   multimedia	
  



	
  

	
  

applications,	
  digital	
  learning	
  games,	
  communication	
  software	
  and	
  digital	
  resources,	
  and	
  less	
  

commonly,	
  mobile	
  devices	
  and	
  e-­‐books),	
  assessing	
  ICT	
  competences	
  (standardized	
  and	
  non-­‐

standardized	
   certifications,	
   few	
   countries	
   use	
   e-­‐portfolios),	
   and	
   facilitating	
   cooperation	
  

between	
  schools	
  and	
  community	
  (mainly	
  through	
  web	
  pages).	
  	
  

Despite	
  these	
  efforts,	
  the	
  integration	
  of	
  ICT	
  in	
  the	
  USA	
  is	
  more	
  extended	
  than	
  in	
  Europe.	
  

Currently,	
   US	
   teachers	
   bring	
   a	
   wide	
   variety	
   of	
   digital	
   tools	
   into	
   the	
   learning	
   process	
   and	
  

allow	
  mobile	
   phones,	
   e-­‐readers	
   and	
   tablets	
   to	
   be	
   used	
   in	
   the	
   classroom.	
  Half	
   of	
   teachers	
  

conduct	
  online	
  learning	
  activities,	
  feel	
  satisfied	
  by	
  the	
  ICT	
  support	
  offered	
  by	
  the	
  school	
  and	
  

say	
  they	
  have	
  received	
  formal	
  training	
   in	
  this	
  area.	
  However,	
  most	
  of	
  them	
  also	
  search	
  for	
  

new	
   ways	
   to	
   learn	
   how	
   to	
   effectively	
   incorporate	
   digital	
   tools	
   into	
   the	
   classroom.	
  

Furthermore,	
  almost	
  all	
  US	
  teachers	
  use	
  ICT	
  to	
  prepare	
  their	
  lessons,	
  have	
  different	
  devices	
  

(laptop,	
  smartphone,	
  tablet,	
  e-­‐book)	
  and	
  participate	
  in	
  social	
  networking.	
  Just	
  a	
  few	
  of	
  them	
  

consider	
   that	
   they	
   know	
  more	
   than	
   their	
   students	
   about	
   ICT,	
  with	
   the	
   youngest	
   teachers	
  

being	
  the	
  most	
  confident	
  about	
  using	
  ICT	
  in	
  education	
  (Purcell	
  et	
  al.,	
  2013).	
  

In	
   general	
   terms,	
   in	
   OECD	
   countries,	
   equipment	
   and	
   connectivity	
   have	
   improved	
   in	
  

primary	
   and	
   secondary	
   education,	
   and	
   the	
   ratio	
   of	
   computers	
   per	
   students	
   is	
   decreasing;	
  

however,	
  there	
  are	
  still	
  differences	
  among	
  countries	
  (in	
  the	
  USA	
  ICT	
  use	
  is	
  more	
  extended).	
  

The	
  main	
   gaps	
   are	
   between	
   the	
   students’	
   use	
   of	
   computers	
   at	
   home	
   and	
   at	
   school,	
   the	
  

students’	
  and	
   teachers’	
  use	
  of	
   technologies,	
   the	
   teachers’	
  use	
  of	
   ICT	
   in	
   the	
  classroom	
  and	
  

the	
   students’	
   preferences.	
   Teachers	
   are	
   reproducing	
   existing	
   pedagogies	
   with	
   ICT,	
   which	
  

highlights	
  a	
  need	
  to	
  train	
  teachers	
  pedagogically	
  in	
  using	
  ICT;	
  however,	
  the	
  main	
  problem	
  is	
  

the	
  rigidity	
  of	
  the	
  system	
  and	
  not	
  the	
  teachers.	
  Overall,	
  ICT	
  is	
  considered	
  to	
  have	
  a	
  positive	
  

impact,	
  although	
  online	
  learning	
  is	
  not	
  widespread.	
  	
  

	
  

5. ICT	
  integration	
  in	
  higher	
  education	
  

5.1	
  E-­‐learning	
  in	
  higher	
  education	
  

Reports	
   focused	
   on	
   the	
   impact	
   of	
   ICT	
   in	
   higher	
   education	
   do	
   not	
   address	
   the	
   number	
   of	
  

computers	
  or	
  access	
  to	
  the	
  Internet	
  but	
  focus	
  more	
  on	
  the	
  discussion	
  about	
  face-­‐to-­‐face	
  and	
  

virtual	
  learning	
  and,	
  currently,	
  reflect	
  on	
  the	
  use	
  of	
  web	
  2.0	
  tools.	
  The	
  research	
  has	
  mainly	
  

been	
  conducted	
  in	
  Europe	
  (most	
  of	
  the	
  studies	
  were	
  conducted	
  in	
  the	
  UK)	
  and	
  the	
  USA,	
  with	
  

a	
  lack	
  of	
  international	
  comparisons.	
  	
  



	
  

	
  

Coinciding	
  with	
  the	
  results	
  in	
  primary	
  and	
  secondary	
  education,	
  Glenn	
  (2008)	
  considers	
  

that	
   technology	
   has	
   had—and	
   will	
   continue	
   to	
   have—a	
   significant	
   impact	
   on	
   higher	
  

education.	
  There	
   is	
  evidence	
  that	
  students	
   in	
  online	
  conditions	
  perform	
  better	
   (if	
   they	
  are	
  

guided	
  and	
  have	
  media	
  to	
  control	
  their	
  interactions	
  and	
  prompt	
  reflection)	
  and	
  that	
  blended	
  

learning	
   is	
   better	
   than	
   face-­‐to-­‐face	
   learning	
   (if	
   it	
   includes	
   variation	
   in	
   terms	
  of	
   curriculum	
  

materials	
  and	
  instructional	
  approach)	
  (Means	
  et	
  al.	
  2010).	
  	
  

In	
   a	
   survey	
   conducted	
   in	
   OECD	
   countries	
   (OECD,	
   2005)	
   the	
   results	
   demonstrate	
   that	
  

tertiary	
  education	
  institutions	
  feel	
  that	
  e-­‐learning	
  has	
  a	
  positive	
  effect	
  on	
  education,	
  offering	
  

a	
   place	
   to	
   experiment	
   pedagogically	
   and	
   changing	
   students’	
   learning	
   experience.	
   At	
   a	
  

European	
   level,	
   ICT	
   is	
   bringing	
   improvements	
   to	
   teaching	
   methods	
   (tending	
   towards	
  

collaborative,	
   problem-­‐based	
   and	
   project-­‐based	
   learning),	
   is	
   transforming	
   the	
   role	
   of	
  

teachers	
   and	
   students,	
   is	
  motivating	
   students,	
   and	
   is	
   fostering	
   the	
   internationalization	
   of	
  

higher	
   education	
   through	
   virtual	
   mobility	
   (European	
   Commission,	
   2008b).	
   JISC	
   infoNet	
  

(2008)	
   evidenced	
   that	
   in	
   the	
   UK	
   e-­‐learning	
   also	
   benefits:	
   learners	
   (results,	
   personal	
  

development,	
   satisfaction,	
   recruitment),	
   innovation	
   in	
   teaching,	
   learning	
   and	
   assessment,	
  

educational	
   research,	
  staff	
   (personal	
  development,	
  satisfaction),	
  policy,	
   resources,	
   learning	
  

spaces,	
  management	
  of	
  learning	
  assets,	
  and	
  social	
  justice	
  agenda.	
  	
  

Regarding	
   the	
   benefits	
   of	
   social	
   computing,	
   the	
   literature	
   (Ala-­‐Mutka	
   et	
   al.,	
   2009;	
  

Redecker,	
  2009;	
  Redecker	
  et	
  al.,	
  2010)	
  indicates	
  that	
  that	
  learning	
  2.0:	
  a)	
  facilitates	
  access	
  to	
  

information	
  within	
   the	
   institution,	
   b)	
   promotes	
   collaboration	
   and	
  networking,	
   c)	
   responds	
  

better	
   to	
   the	
   changed	
   cognitive	
   processes	
   and	
   learning	
   patterns,	
   d)	
   facilitates	
   teaching	
  

learner-­‐centred	
  methods	
  and	
  redefines	
  the	
  roles	
  of	
  teachers	
  and	
  students,	
  e)	
  contributes	
  to	
  

the	
   personalization	
   of	
   learning,	
   f)	
   promotes	
   independent,	
   autonomous	
   and	
   self-­‐directed	
  

learners,	
   g)	
   increases	
  motivation,	
   academic	
   achievement,	
   participation	
   and	
   new	
   forms	
   of	
  

expression,	
   h)	
   facilitates	
   inclusion,	
   equity,	
   lifelong	
   learning	
   and	
   learner	
   mobility,	
   and	
   i)	
  

enhances	
  innovation	
  and	
  creativity.	
  

Undoubtedly	
  related	
  to	
  the	
  belief	
   in	
  the	
  positive	
   impact	
  of	
   ICT	
  on	
  education,	
  evidence	
  

shows	
  (European	
  Commission,	
  2008b;	
  OECD,	
  2005;	
  PlsRamboll	
  Management,	
  2004;	
  Punie	
  et	
  

al.,	
  2006)	
  that	
  e-­‐learning	
  is	
  growing,	
  although	
  face-­‐to-­‐face	
  learning	
  remains	
  central	
  in	
  higher	
  

education	
   where	
   e-­‐learning	
   is	
   seen	
   as	
   a	
   supplementary	
   tool	
   (most	
   universities	
   use	
   LMS).	
  

Findings	
  demonstrate	
  that	
  e-­‐learning	
  has	
  not	
  revolutionized	
  learning	
  and	
  teaching;	
  however,	
  

it	
  is	
  having	
  an	
  important	
  impact	
  on	
  administrative	
  processes.	
  



	
  

	
  

In	
  2006,	
  data	
   showed	
   that	
   few	
  adults	
   in	
  Europe	
  used	
   the	
   Internet	
   for	
   formal	
   learning	
  

activities	
  and	
  not	
  many	
  adults	
  and	
  students	
  had	
  participated	
  in	
  e-­‐learning	
  courses	
  (although	
  

most	
  of	
  the	
  students	
  used	
  the	
  Internet	
  in	
  formal	
  learning).	
  Adults	
  participating	
  in	
  education	
  

and	
  using	
  the	
  Internet	
  could	
  not	
  imagine	
  taking	
  an	
  e-­‐learning	
  course	
  and	
  more	
  than	
  half	
  the	
  

people	
   surveyed	
  preferred	
   guided	
   learning	
   to	
   autodidactic	
  methods.	
   From	
   those	
  who	
  had	
  

taken	
  an	
  online	
  course,	
  more	
  than	
  half	
  were	
  satisfied	
  with	
  online	
  learning	
  and	
  most	
  of	
  them	
  

preferred	
   to	
  participate	
   in	
  online	
   courses	
   rather	
   than	
   in	
   face-­‐to-­‐face	
   courses	
   (Punie	
  et	
  al.,	
  

2006).	
  

The	
   results	
   from	
   the	
   USA	
   demonstrate	
   that	
   they	
   are	
   a	
   step	
   further	
   ahead	
   in	
   ICT	
  

integration	
  and	
  confidence	
  in	
  comparison	
  to	
  Europe.	
  Based	
  on	
  surveys	
  from	
  the	
  last	
  decade	
  

regarding	
  online	
  higher	
  education	
  in	
  the	
  USA	
  (Allen	
  &	
  Seaman,	
  2013),	
  it	
  can	
  be	
  argued	
  that	
  

the	
   number	
   of	
   students	
   enrolled	
   in	
   online	
   courses	
   is	
   growing	
   and	
   academic	
   heads	
   are	
  

progressively	
   including	
  online	
   learning	
   in	
   their	
   long-­‐term	
   strategies	
   (although	
   they	
  believe	
  

that	
  teaching	
  online	
  takes	
  more	
  faculty	
  time).	
  Academic	
  leaders	
  are	
  increasingly	
  considering	
  

that	
   students’	
   learning	
   outcomes	
   in	
   online	
   learning	
   are	
   the	
   same	
   or	
   superior	
   to	
   those	
   in	
  

face-­‐to-­‐face	
  courses,	
  however,	
  the	
  faculty	
  do	
  not	
  always	
  accept	
  the	
  value	
  and	
  legitimacy	
  of	
  

online	
  education.	
  In	
  fact,	
  the	
  results	
  of	
  one	
  study	
  (Taylor	
  et	
  al.,	
  2011)	
  demonstrate	
  that	
  just	
  

a	
   third	
   of	
   people	
   (and	
   a	
   third	
   of	
   adults	
   who	
   have	
   taken	
   a	
   class	
   online)	
   consider	
   online	
  

courses	
   as	
   valuable	
   as	
   face-­‐to-­‐face	
   ones,	
   while	
   half	
   of	
   the	
   college	
   presidents	
   surveyed	
  

consider	
  it	
  equally	
  valuable.	
  	
  

Most	
  college	
  presidents	
  state	
  that	
  their	
  institutions	
  offer	
  online	
  courses	
  (almost	
  a	
  third	
  

of	
  college	
  graduates	
  have	
  taken	
  a	
  class	
  online)	
  although	
  half	
  of	
  them	
  predict	
  that	
  10	
  years	
  

from	
  now	
  most	
   of	
   their	
   students	
  will	
   take	
   classes	
   online.	
   Regarding	
   the	
   use	
   of	
   devices	
   in	
  

classroom,	
   half	
   of	
   the	
   college	
   graduates	
   surveyed	
   state	
   that	
   they	
   have	
   used	
   a	
   laptop,	
  

smartphone	
  or	
   tablet	
   computer	
   in	
   class	
   sometimes	
  and	
  almost	
  half	
   the	
   college	
  presidents	
  

say	
  students	
  are	
  allowed	
  to	
  use	
  these	
  devices	
  (Taylor	
  et	
  al.,	
  2011).	
  

Apart	
   from	
   collecting	
   statistics	
   and	
   interviewing	
   university	
   presidents	
   and	
   staff,	
   there	
  

has	
  been	
  a	
  great	
  effort	
  to	
  analyse	
  students’	
  experiences	
  in	
  e-­‐learning	
  around	
  the	
  world.	
   In	
  

research	
   conducted	
   by	
   Conole	
   et	
   al.	
   (2006)	
   results	
   showed	
   that	
   UK	
   students	
   were	
  

comfortable	
  using	
   technology	
  and	
  see	
   it	
  as	
   integral	
   to	
   their	
   learning.	
  They	
  appeared	
  to	
  be	
  

sophisticated	
  users,	
  critically	
  aware	
  of	
  the	
  use	
  of	
  different	
  technologies	
  and	
  seemed	
  not	
  to	
  

view	
  technology	
  as	
  anything	
  special,	
  just	
  as	
  another	
  tool	
  to	
  support	
  their	
  learning.	
  According	
  



	
  

	
  

to	
   this	
  data,	
   research	
  conducted	
  at	
   the	
  Open	
  University	
  of	
  Catalonia	
   (Tubella	
  et	
  al.,	
   2011)	
  

demonstrates	
   that	
   students	
   choose	
   to	
   study	
   online	
   because	
   of	
   the	
   flexibility	
   and	
  

compatibility,	
   and	
   being	
   able	
   to	
   have	
   time	
   and	
   manage	
   it	
   autonomously.	
   For	
   them,	
   the	
  

technological	
  issues	
  are	
  not	
  important;	
  they	
  feel	
  very	
  comfortable	
  in	
  a	
  virtual	
  environment.	
  	
  

In	
   fact,	
   students	
  continue	
  to	
  view	
  face-­‐to-­‐face	
   interaction	
  as	
   the	
  best	
  way	
  of	
   teaching	
  

(Ipsos	
  Mori,	
  2008;	
  Committee	
  of	
   Inquiry	
   into	
   the	
  Changing	
  Learner	
  Experience,	
  2009).	
  The	
  

research	
  conducted	
  by	
  Ipsos	
  Mori	
  (2008)	
  shows	
  that	
  students	
  can	
  feel	
  uncomfortable	
  when	
  

teachers	
  relate	
  to	
  them	
  in	
  non-­‐hierarchical	
  structures	
  or	
  less	
  formal	
  methods,	
  they	
  consider	
  

themselves	
  to	
  be	
  more	
  digitally	
  literate	
  than	
  their	
  teachers	
  and	
  they	
  prefer	
  teachers	
  not	
  to	
  

use	
  technologies	
  if	
  they	
  are	
  not	
  sufficiently	
  competent.	
  	
  

Nevertheless,	
   students	
   have	
   difficulties	
   using	
   social	
   tools	
   in	
   education,	
   and	
   need	
  

teachers	
   to	
  use	
   ICT	
  effectively	
   to	
   improve	
  their	
  practical	
  skills	
  with	
   ICT.	
  Currently,	
  web	
  2.0	
  

tools	
  are	
  being	
  used	
  unsystematically	
  without	
  common	
  paths	
  and	
  are	
  more	
  widespread	
   in	
  

administration	
   areas	
   (Committee	
   of	
   Inquiry	
   into	
   the	
   Changing	
   Learner	
   Experience,	
   2009).	
  

Students	
   use	
   social	
   networks	
   intensively	
   but	
   sometimes	
   react	
   negatively	
   when	
   they	
   are	
  

promoted	
  by	
  teachers.	
  They	
  clearly	
  see	
  the	
  usefulness	
  of	
  some	
  technologies	
  for	
  learning	
  (i.e.	
  

WebCT,	
   online	
   administration,	
   course	
   specific	
   information	
   online,	
   emailing	
   tutors)	
   but	
   do	
  

not	
  see	
  how	
  wikis	
  and	
  collaborative	
  learning	
  can	
  help	
  them	
  to	
  learn	
  (Ipsos	
  Mori,	
  2008).	
  

In	
  general	
   terms,	
   the	
   literature	
   (Allen	
  &	
  Seaman,	
  2013;	
  Committee	
  of	
   Inquiry	
   into	
   the	
  

Changing	
  Learner	
  Experience,	
  2009;	
  OECD,	
  2005)	
  shows	
  that	
  the	
  barriers	
  to	
  implementing	
  e-­‐

learning	
   are:	
   the	
   infrastructure,	
   funding	
   and	
   institutional	
   culture	
   (digitalization	
   of	
   learning	
  

materials,	
   open	
   source),	
   resistance	
   from	
   faculty	
   members	
   (traditional	
   approaches,	
   21st	
  

century	
  skills),	
  the	
  scaling	
  and	
  sharing	
  of	
  good	
  practices	
  (active,	
  within	
  a	
  community,	
  based	
  

on	
   individuals’	
   needs,	
   driven	
   by	
   process,	
   self-­‐directed	
   learning,	
   independent	
   learning,	
  

project	
   and	
   group-­‐based),	
   online	
   students’	
   self-­‐discipline,	
   lower	
   retention	
   rates,	
   lack	
   of	
  

acceptance	
  of	
  online	
  degrees,	
  and	
  the	
  digital	
  divide.	
  	
  

To	
   overcome	
   these	
   barriers,	
   the	
   drivers	
   for	
   developing	
   e-­‐learning	
   approaches	
   should	
  

attempt	
   to	
   increase	
   student	
   recruitment,	
   promote	
   flexibility	
   in	
   time	
   and	
   place,	
   engage	
  

students	
  through	
  rich	
  media	
  and	
  pedagogic	
  support,	
  make	
  teaching	
  relevant	
  to	
  Millennials,	
  

evidence	
   the	
   development	
   of	
   skills	
   and	
   professional	
   attitudes,	
   prepare	
   students	
   for	
  

employment	
  and	
  practice,	
  maintain	
  reputations	
  for	
  innovation	
  at	
  institutional	
  level,	
  preserve	
  

institutional	
  assets,	
  and	
  assure	
  quality	
  (JISC	
  infoNet,	
  2008).	
  



	
  

	
  

	
  

5.2	
  Emerging	
  technologies	
  in	
  higher	
  education	
  

Besides	
   analysing	
   the	
   general	
   impact	
   of	
   ICT	
   in	
   higher	
   education,	
   there	
   has	
   been	
   huge	
  

interest	
  in	
  analysing	
  the	
  specific	
  technologies	
  emerging	
  in	
  higher	
  education	
  every	
  year.	
  The	
  

Horizon	
  Report,	
  published	
  by	
  the	
  New	
  Media	
  Consortium,	
  collects	
  and	
  summarizes	
  emerging	
  

technologies	
  divided	
  into	
  three	
  time	
  horizons.	
  It	
  began	
  to	
  analyse	
  the	
  emerging	
  technologies	
  

in	
  North	
  America	
  and	
  progressively	
  incorporated	
  other	
  regions	
  such	
  as	
  Australia	
  (2008)	
  and	
  

Iberoamerica	
  (2010).	
  In	
  the	
  UK,	
  since	
  2006,	
  some	
  independent	
  research	
  (BECTA,	
  2006,	
  2007,	
  

2008;	
  Sharples	
  et	
  al.,	
  2012)	
  has	
  collected	
  emerging	
  technologies	
  in	
  a	
  non-­‐systematic	
  way.	
  

If	
  we	
  analyse	
  the	
  evolution	
  of	
  emerging	
  technologies	
  in	
  higher	
  education	
  we	
  could	
  say	
  

that	
   the	
   same	
   technologies	
   are	
   highlighted	
   everywhere	
   (see	
   Table	
   8).	
   In	
   general,	
  

technologies	
   are	
   becoming	
   more	
   ubiquitous,	
   social,	
   personal,	
   open	
   and	
   based	
   on	
   cloud	
  

computing.	
   Game-­‐based	
   learning,	
   augmented	
   reality	
   and	
   semantic	
   applications	
   are	
   also	
  

having	
  a	
  great	
  impact.	
  However,	
  the	
  main	
  emerging	
  technology	
  for	
  learning	
  seems	
  to	
  be	
  the	
  

mobile	
  phone.	
  In	
  2012,	
  mobile	
  apps	
  and	
  tablet	
  computing	
  were	
  still	
  emerging	
  technologies	
  

in	
  North	
  America	
  and	
  Iberoamerica.	
  	
  

Social	
   computing	
   has	
   grown	
   faster	
   than	
   expected.	
   In	
   North	
   America,	
   in	
   2005,	
   it	
   was	
  

predicted	
  that	
  social	
  computing	
  was	
  going	
  to	
  be	
  present	
  in	
  education	
  by	
  2009.	
  However,	
  in	
  

2006	
   it	
  was	
   already	
  highlighted	
   as	
   an	
  emerging	
   technology	
  on	
   the	
  horizon	
  of	
   one	
   year	
  or	
  

less.	
  Other	
  technologies	
  such	
  as	
  virtual	
  worlds	
  have	
  had	
  a	
  small	
   impact	
  on	
  education	
  (they	
  

were	
  only	
  cited	
  in	
  2007-­‐2008).	
  

There	
   are	
   a	
   few	
   differences	
   between	
   countries.	
   For	
   example,	
   in	
   the	
   UK	
   ubiquity	
   and	
  

games	
  are	
  not	
  cited	
  until	
  2007	
  while	
   in	
  North	
  America	
  they	
  appeared	
   in	
  2005.	
   In	
  Australia	
  

they	
   are	
   more	
   focused	
   on	
   devices	
   while	
   in	
   Iberoamerica	
   the	
   emerging	
   technologies	
   are	
  

those	
  related	
  to	
  collaboration	
  and	
  social	
  practices.	
  	
  

	
  
Table	
  8.	
  Comparison	
  of	
  emerging	
  technologies.	
  

	
   Emerging	
  technologies	
  
-­‐1	
   2-­‐3	
   4-­‐5	
  

2004	
   Learning	
   objects,	
   scalable	
  
vector	
  graphics.	
  

Rapid	
   prototyping,	
   multimodal	
  
interfaces.	
  

Context-­‐aware	
   computing,	
  
knowledge	
  webs.	
  

2005	
  
Extended	
   learning,	
   ubiquitous	
  
wireless.	
  

Intelligent	
   searching,	
  
educational	
  gaming.	
  

Social	
   networks	
   and	
   knowledge	
  
webs,	
   context-­‐aware	
   computing	
  
and	
  augmented	
  reality.	
  

2006	
  

Social	
   computing,	
   personal	
  
broadcasting.	
  

Mobile	
   phones,	
   educational	
  
gaming.	
  

Augmented	
   reality	
   and	
   enhanced	
  
visualization,	
   context-­‐aware	
  
environments	
  and	
  devices.	
  



	
  

	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  

	
  

	
  

	
  

	
  

Broadly	
  speaking,	
  one	
  could	
  say	
  that	
  ICT	
  is	
  having	
  a	
  great	
  and	
  growing	
  impact	
  on	
  higher	
  

education,	
   thus	
   favouring	
   e-­‐learning	
   practices.	
   However,	
   face-­‐to-­‐face	
   practices	
   remain	
  

central	
   while	
   e-­‐learning	
   is	
   seen	
   as	
   a	
   supplementary	
   tool.	
   E-­‐learning	
   allows	
   educators	
   to	
  

experiment	
  pedagogically	
  and	
  to	
  change	
  the	
   learning	
  experience.	
  However,	
   ICT	
   is	
   far	
   from	
  

revolutionizing	
   teaching	
   and	
   learning.	
   Students	
   are	
   active	
   users	
   of	
   technologies	
   but	
   still	
  

prefer	
   face-­‐to-­‐face	
   practices	
   and	
   sometimes	
   react	
   negatively	
   to	
   the	
   promotion	
   of	
  

technologies	
  by	
  teachers.	
  Teachers	
  are	
  using	
  technologies	
  in	
  higher	
  education,	
  particularly	
  in	
  

the	
  USA,	
  with	
  ubiquitous,	
  social,	
  personal,	
  open	
  and	
  mobile	
  technologies	
  leading	
  the	
  field.	
  

	
  

Mobile	
   learning,	
   ambient	
   web,	
  
human-­‐computer	
   interaction,	
  
social	
   networking,	
   broadband	
  
home.	
  

-­‐	
   -­‐	
  

2007	
  

User-­‐created	
   content,	
   social	
  
networking.	
  

Mobile	
  phones,	
  virtual	
  worlds.	
   New	
   scholarship	
   and	
   emerging	
  
forms	
   of	
   publication,	
   massive	
  
multiplayer	
  educational	
  gaming.	
  

Social	
   software	
   learning	
  
networks,	
  game-­‐based	
  learning,	
  
ubiquitous	
  computing.	
  

-­‐	
   -­‐	
  
	
  

2008	
  

Grassroots	
   video,	
   collaboration	
  
webs.	
  

Mobile	
   broadband,	
   data	
  
mashups.	
  

Collective	
   intelligence,	
   social	
  
operating	
  systems.	
  
	
  

Networking	
   and	
   wireless,	
  
multimedia,	
   hardware,	
  
software	
  and	
  internet.	
  
	
  

-­‐	
   -­‐	
  
	
  

Virtual	
   worlds	
   and	
   other	
  
immersive	
   digital	
   environment,	
  
cloud-­‐based	
  applications.	
  

Geolocation,	
   alternative	
   input	
  
devices.	
  

Deep	
   tagging,	
   next-­‐generation	
  
mobile.	
  

2009	
  

Mobiles,	
  cloud	
  computing.	
   Geolocation,	
  personal	
  web.	
   Semantic-­‐aware	
   applications,	
  
smart	
  objects.	
  

Mobile	
  internet	
  devices,	
  private	
  
clouds.	
  

Open	
   content,	
   virtual,	
  
augmented	
   and	
   alternate	
  
realities.	
  

Location-­‐based	
   learning,	
   smart	
  
objects	
  and	
  devices.	
  

2010	
  

Mobile	
   computing,	
   open	
  
content.	
  

Electronic	
   books,	
   simple	
  
augmented	
  reality.	
  

Gesture-­‐based	
   computing,	
   visual	
  
data	
  analysis.	
  

Collaborative	
   environments,	
  
social	
  media.	
  

Open	
  content,	
  mobiles.	
   Augmented	
  reality,	
  semantic	
  web.	
  

Electronic	
  books,	
  mobiles.	
   Augmented	
   reality,	
   open	
  
content.	
  

Gesture-­‐based	
   computing,	
   visual	
  
data	
  analysis.	
  

2011	
   E-­‐books,	
  mobiles.	
   Augmented	
   reality,	
   game-­‐based	
  
learning.	
  

Gesture-­‐based	
   computing,	
  
learning	
  analytics.	
  

2012	
  

Mobile	
  apps,	
  tablet	
  computing.	
   Game-­‐based	
   learning,	
   learning	
  
analytics.	
  

Gesture-­‐based	
   computing,	
  
Internet	
  of	
  things.	
  

Cloud	
   computing,	
   collaborative	
  
environments,	
   mobile	
   apps,	
  
open	
  content.	
  

Game-­‐based	
   learning,	
  
geolocation,	
   personal	
   learning	
  
environments,	
  tablet	
  computing.	
  	
  

Augmented	
   reality,	
   learning	
  
analytics,	
   MOOCs,	
   semantic	
  
applications.	
  

e-­‐books,	
   publisher-­‐led	
   short	
  
courses.	
  
	
  

Computer-­‐based	
   assessment,	
  
badges,	
   MOOCs,	
   open	
   access	
  
publishing,	
   seamless	
   learning,	
  
learning	
   analytics,	
   personal	
  
inquiry	
  learning.	
  

Rhizomatic	
  learning.	
  
	
  

Source:	
  BECTA	
  (2006-­‐2008),	
  Horizon	
  Report	
  North	
  America	
  (2004-­‐2012),	
  Horizon	
  Report	
  Iberoamerica	
  (2010-­‐2012),	
  
Horizon	
  Report	
  Australia	
  (2008-­‐2010),	
  and	
  Sharples	
  et	
  al.	
  (2012).	
  
Notes:	
  North	
  America	
  (grey),	
  Iberoamerica	
  (blue),	
  UK	
  (orange),	
  Australia	
  (green).	
  



	
  

	
  

6. Effective	
  technology-­‐enhanced	
  practices	
  for	
  the	
  future	
  

6.1	
  Future	
  effective	
  practices	
  

ICT	
   use	
   is	
  widespread	
   at	
   all	
   education	
   levels;	
   however	
   there	
   is	
   a	
   need	
   to	
   integrate	
   it	
   in	
   a	
  

more	
   effective	
   way	
   and	
   to	
   promote	
   good	
   practices	
   in	
   implementing	
   ICT	
   in	
   education.	
   In	
  

general	
   terms,	
   conducting	
   effective	
   practices	
   in	
   e-­‐learning	
   involves	
   identifying	
   objectives,	
  

recognizing	
   learners’	
   needs,	
   selecting	
   the	
   most	
   suitable	
   approach,	
   and	
   then	
   striking	
   an	
  

appropriate	
   balance	
   between	
   e-­‐learning	
   and	
   other	
   modes	
   of	
   delivery	
   (Knight,	
   2004).	
  

Effective	
  practices	
  can	
  be	
  characterized	
  as	
  those	
  that	
  promote	
  extended	
  access	
  and	
  choice,	
  

exploration	
   and	
   inquiry,	
   communication	
   and	
   social	
   interaction,	
   replicating	
   the	
   real	
   world,	
  

digital	
  literacy,	
  and	
  creativity	
  and	
  responsiveness	
  (Knight,	
  2009).	
  Nevertheless,	
  Pedró	
  (2011)	
  

states	
   that	
   the	
   key	
   factors	
   in	
   good	
   practices	
   are	
   the	
   perception	
   of	
   usefulness	
   and	
   the	
  

satisfaction	
  of	
  students	
  and	
  teachers	
  related	
  to	
  competence,	
  motivation,	
  comfort	
  (degree	
  of	
  

personalization	
   and	
   flexibility),	
   relevance,	
   efficiency	
   and	
   unanimity	
   (jointly	
   positive	
  

perception).	
  	
  

Currently,	
   at	
   a	
   European	
   level,	
   innovative	
   teaching	
   methods	
   include	
   project-­‐based	
  

learning,	
  personalized	
  learning,	
  individualized	
  learning	
  and	
  scientific	
  investigations	
  (Eurydice,	
  

2011).	
  There	
  are	
  also	
  several	
  ways	
  to	
  innovate	
  with	
  social	
  computing,	
  such	
  as:	
  collaborative	
  

creation,	
   new	
   forms	
   of	
   communication,	
   personalized	
   and	
   learner-­‐centred	
   environments,	
  

new	
   forms	
   of	
   blended	
   learning	
   scenarios,	
   motivation,	
   integrated	
   solutions,	
   and	
   virtual	
  

worlds	
  (Simon	
  et	
  al.,	
  2009).	
  	
  

Researchers	
   (Ala-­‐Mutka	
   et	
   al.,	
   2008b;	
   ICT	
   cluster,	
   2010;	
   Pedró,	
   2006)	
   recommend	
  

encouraging	
  pedagogical	
  innovations	
  with	
  ICT	
  by	
  transforming	
  the	
  institution	
  (increasing	
  ICT	
  

availability,	
  networking	
  and	
  best	
  practise	
  exchange,	
  open	
  and	
  networked	
  institutions,	
  vision	
  

of	
   ICT	
  and	
   innovation	
   for	
   lifelong	
   learning,	
  open	
  and	
   inclusive	
  policies),	
  promoting	
   teacher	
  

training	
   and	
   support,	
   and	
   renewing	
   the	
   pedagogical	
   approach.	
   Thus,	
   summarizing	
   the	
  

recurrent	
   ideas	
   in	
   the	
   current	
   literature	
   (Redecker,	
   2009;	
   Punie	
   et	
   al.,	
   2006,	
   Pedró,	
   2011;	
  

Punie	
   and	
   Cabrera,	
   2005;	
   Redecker	
   et	
   al.,	
   2010;	
   Ala-­‐Mutka	
   et	
   al.,	
   2010;	
   Redecker	
   et	
   al.,	
  

2011;	
   Fundación	
   Telefónica,	
   2012;	
   Davidson	
  &	
  Goldberg,	
   2010),	
   the	
   effective	
   pedagogical	
  

approach	
  of	
  the	
  future	
  for	
  Millenial	
   learners	
  will	
  be	
  based	
  on:	
  a)	
  ubiquity	
  and	
  flexibility,	
  b)	
  

personalization,	
   self-­‐regulation	
  and	
   learner-­‐centred,	
   c)	
  experimental,	
   real	
   life,	
  participative	
  

and	
   active	
   learning,	
   d)	
   collaboration,	
   interactivity,	
   social	
   learning	
   and	
   networking,	
   e)	
  



	
  

	
  

creativity,	
  f)	
  reflection,	
  g)	
  responsibility,	
  h)	
  digital	
  competence,	
  and	
  i)	
   lifelong	
  and	
  life-­‐wide	
  

learning.	
  	
  

For	
   Punie	
   et	
   al.	
   (2006)	
   the	
   future	
   trends	
   of	
   learning	
   enabled	
   by	
   ICT	
   are	
   related	
   to	
  

obtaining	
  and	
  creating	
  knowledge	
  at	
  the	
  right	
  time,	
   in	
  the	
  right	
  place,	
   in	
  the	
  right	
  way,	
  on	
  

the	
  right	
  device,	
  available	
  for	
  everyone	
  and	
  adapted	
  to	
  learning	
  styles.	
  Nevertheless,	
  Pedró	
  

(2011)	
   states	
   that	
   the	
   future	
   of	
   education	
   with	
   ICT	
   support	
   is	
   to	
   learn	
   more	
   (using	
  

technologies	
  to	
  be	
  more	
  efficient	
   in	
   introducing	
  new	
  methodological	
  approaches),	
   to	
   learn	
  

better	
   (using	
   technologies	
   to	
   personalize	
   learning),	
   and	
   to	
   learn	
   in	
   a	
   different	
  way	
   (using	
  

technologies	
   to	
   facilitate	
   the	
   acquisition	
   of	
   21st	
   century	
   skills).	
   In	
   this	
   sense,	
   it	
   will	
   be	
  

necessary	
   to	
   be	
   skilled	
   in	
   ICT	
   use	
   and	
   social	
   competence,	
   problem-­‐solving,	
   creativity,	
  

learning	
   to	
   learn,	
   risk-­‐taking,	
   entrepreneurship,	
   critical	
   thinking,	
   knowledge	
   sharing	
   and	
  

cooperation	
  techniques	
  (Punie	
  et	
  al.,	
  2006;	
  Redecker	
  et	
  al.,	
  2011).	
  	
  

Redecker	
  et	
  al.	
   (2010)	
  envisage	
   that	
   ICT	
  will	
   facilitate	
   that	
   formal	
   institutions	
   in	
  2020-­‐

2030	
  will	
   be	
  more	
   flexible,	
   transparent	
   and	
   open,	
   and	
  will	
   promote	
   practical	
   and	
   real-­‐life	
  

learning	
  opportunities,	
  multicultural,	
  collaborative,	
  self-­‐regulated	
  and	
  personalized	
  learning.	
  

School	
   teachers	
   consider	
   that	
   over	
   the	
   next	
   10-­‐20	
   years	
   learning	
   will	
   be	
   focused	
   on	
  

competences,	
   based	
   on	
   the	
   needs	
   of	
   individuals,	
   more	
   active	
   and	
   connected	
   to	
   real	
   life,	
  

technologies	
  will	
  be	
  an	
  integral	
  part	
  of	
  learning	
  and	
  teachers	
  will	
  become	
  lifelong	
  learners.	
  

(Ala-­‐Mutka	
  et	
  al.,	
  2010).	
  

Redecker	
  et	
  al.	
  (2010)	
  predict	
  that	
  formal	
  education	
  will	
  still	
  be	
  based	
  on	
  schools	
  while	
  

Miller	
   et	
   al.	
   (2008)	
   consider	
   that	
   learning	
   is	
   tending	
   towards	
   the	
   abandonment	
   of	
   the	
  

technocratic,	
   hierarchical	
   and	
  exclusive	
   approach	
   to	
  education	
  and	
   skills	
   achievement	
   and	
  

the	
  marginalization	
  of	
  institutionalized	
  learning.	
  In	
  this	
  sense,	
  the	
  Committee	
  of	
  Inquiry	
  into	
  

the	
  Changing	
  Learner	
  Experience	
   (2009)	
   foresee	
  that	
  the	
  next	
  generation	
  will	
  not	
  adapt	
  to	
  

higher	
  education	
  (which	
  is	
  hierarchical,	
  introverted,	
  guarded,	
  careful,	
  precise	
  and	
  measured)	
  

which	
   will	
   imply	
   changes	
   to	
   provide	
   a	
   stimulating,	
   challenging	
   and	
   relevant	
   learning	
  

experience	
  based	
  on	
  experimentation,	
  networking	
  and	
  collaboration.	
  

Some	
   authors	
   (Punie	
   and	
   Cabrera,	
   2005;	
   Miller	
   et	
   al.,	
   2008)	
   have	
   characterized	
   the	
  

learning	
   scenarios	
   of	
   the	
   future	
   as:	
   connecting	
   and	
   social,	
   personal	
   and	
   digital,	
   trusted,	
  

pleasant/motivating	
   and	
   emotional,	
   learning	
   spaces	
   (allowing	
   differentiation	
   between	
  

learning	
   moments	
   and	
   other	
   moments),	
   creative	
   and	
   flexible/experimental,	
   controllable,	
  

open	
  and	
  reflexive,	
  and	
  evaluated	
  and	
  certified.	
  



	
  

	
  

Regarding	
  the	
  challenges	
  and	
  barriers	
   identified	
   in	
  the	
  current	
   literature	
   (Ala-­‐Mutka	
  et	
  

al.,	
   2009;	
   Knight,	
   2005;	
   Pedró,	
   2006;	
   Redecker,	
   2009;	
   Simon	
   et	
   al.,	
   2009),	
   it	
   can	
   be	
  

summarized	
  that	
  to	
  effectively	
  and	
  efficiently	
  implement	
  ICT	
  in	
  education	
  it	
  will	
  be	
  necessary	
  

to	
   take	
   into	
   account	
   the	
   following	
   factors:	
   technical	
   issues	
   (availability,	
   accessibility,	
  

functionalities	
   of	
   the	
   tools,	
   scaffolding	
   of	
   the	
   tools,	
   device	
   size),	
   competences	
   (digital	
   and	
  

didactical	
   competences	
   of	
   teachers	
   and	
   students’	
   digital	
   skills),	
   students	
   (attitudes,	
  

motivation,	
  reduce	
  the	
  gap	
  of	
  experiences	
  with	
  ICT	
  outside	
  and	
  inside	
  classrooms),	
  teacher’s	
  

role,	
  pedagogical	
  concerns	
  (scaffolding,	
  personalization,	
  to	
  take	
  into	
  account	
  students	
  voices	
  

and	
   needs,	
   design	
   of	
   well-­‐structured	
   online	
   environments),	
   organizational	
   and	
   financial	
  

support,	
   quality	
   insurance	
   mechanisms	
   for	
   user-­‐generated	
   content,	
   safety	
   and	
   privacy	
  

concerns.	
  

6.2	
  Emerging	
  technologies	
  for	
  the	
  future	
  

In	
  relation	
  to	
  the	
  technical	
  challenges,	
  there	
  are	
  efforts	
  to	
  envisage	
  the	
  characteristics	
  of	
  the	
  

emerging	
  technologies	
  of	
  the	
  future.	
   If	
  we	
  compare	
  the	
  emerging	
  technologies	
   in	
  different	
  

geographical	
  regions	
  based	
  on	
  the	
  Technological	
  Outlooks	
  of	
  the	
  Horizon	
  Report	
  (Johnson	
  &	
  

Adams,	
  2011;	
  Johnson	
  et	
  al.,	
  2011,	
  2012b;	
  Durall	
  et	
  al.,	
  2012)	
  we	
  can	
  see	
  that	
  for	
  the	
  next	
  

four	
  years	
   there	
   is	
  no	
  common	
  prediction	
  of	
  what	
   the	
  emergent	
   technologies	
  will	
  be	
   (see	
  

Table	
   9).	
   In	
   the	
   2012-­‐2015	
   horizon,	
   in	
   Australia,	
   New	
   Zealand	
   and	
   the	
   UK,	
   game-­‐based	
  

learning,	
   the	
  ways	
   of	
   publishing	
   and	
   open	
   content	
  will	
   be	
   a	
   trend.	
   Learning	
   analytics	
   and	
  

semantic	
  webs	
  will	
  be	
  prominent	
   in	
   Iberoamerica	
  and	
  the	
  UK	
  and	
  digital	
   identity	
  and	
  PLEs	
  

will	
   be	
   a	
   trend	
   in	
   Australia	
   and	
   New	
   Zealand.	
   In	
   Iberoamerica,	
   augmented	
   reality	
   and	
  

MOOCs	
  will	
  have	
  a	
  place	
  in	
  the	
  near	
  future	
  of	
  education.	
  

For	
  the	
  2016-­‐2017	
  horizon,	
  there	
  are	
  few	
  coincidences	
  between	
  countries.	
  In	
  Australia	
  

and	
  the	
  UK	
  the	
  future	
  of	
  education	
  will	
  be	
  based	
  on	
  telepresence	
  and	
  in	
  New	
  Zealand	
  and	
  

the	
  UK	
  there	
  will	
  also	
  be	
  augmented	
  reality	
  and	
  smart	
  objects.	
  In	
  Australia	
  digital	
  presence,	
  

MOOCs	
  and	
  individual	
  user	
  interfaces	
  are	
  all	
  highlighted.	
  In	
  Iberoamerica	
  the	
  future	
  will	
  be	
  

based	
   on	
   games,	
   geolocation,	
   PLEs	
   and	
   tablets.	
   In	
  New	
   Zealand	
   gesture-­‐based	
   computing	
  

and	
   next-­‐generation	
   batteries	
   are	
   also	
   cited	
   while	
   in	
   the	
   UK	
   collective	
   intelligence	
   will	
  

become	
  more	
  present.	
  	
  

However,	
   one	
   could	
   say	
   that,	
   in	
   general,	
   the	
   future	
   of	
   education	
   seems	
   to	
   lie	
   in	
  

technologies	
  that	
  are	
  more	
  adapted	
  to	
  users,	
  more	
  visual,	
  collaborative	
  and	
  ubiquitous.	
  

Table	
  9.	
  Comparison	
  of	
  emerging	
  technologies	
  for	
  the	
  future.	
  



	
  

	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

On	
  the	
  whole,	
  the	
  effective	
  technology-­‐enhanced	
  practices	
  of	
  the	
  future	
  will	
  be	
  those	
  

seen	
   as	
   useful	
   by	
   teachers	
   and	
   students.	
   These	
   practices	
   will	
   be	
   based	
   on	
   flexibility,	
  

personalization,	
   active	
   learning,	
   collaboration,	
   creativity,	
   reflection,	
   responsibility,	
   digital	
  

competence,	
  lifelong	
  and	
  life-­‐wide	
  learning.	
  Thus,	
  the	
  emerging	
  technologies	
  for	
  the	
  future	
  

will	
  be	
  those	
  adapted	
  to	
  learners	
  and	
  that	
  are	
  visual,	
  collaborative	
  and	
  ubiquitous.	
  

	
  

7. Conclusions	
  

Young	
   people	
   are	
   leading	
   the	
   change	
   in	
   the	
   Information	
   Society	
   by	
   using	
   technologies	
  

intensively	
  to	
  communicate	
  and	
  to	
  learn.	
  The	
  characteristics	
  of	
  the	
  Millennials	
  are	
  creating	
  a	
  

gap	
  between	
  students	
  and	
  educational	
   institutions.	
  For	
  this	
   reason,	
   there	
  have	
  been	
  great	
  

efforts	
  to	
  introduce	
  ICT	
  into	
  education,	
  expecting	
  a	
  positive	
  impact.	
  	
  

ICT	
  integration	
  into	
  primary	
  and	
  secondary	
  education	
  is	
  more	
  focused	
  on	
  providing	
  tools	
  

and	
  

access	
   to	
   the	
   Internet	
   than	
   on	
   changing	
  methodologies	
   or	
   moving	
   to	
   virtual	
   contexts.	
   In	
  

higher	
  education	
  the	
  use	
  of	
  ICT	
  is	
  more	
  widespread	
  than	
  in	
  other	
  educational	
  levels,	
  and	
  is	
  

	
   Future	
  trends	
  (2011-­‐2017)	
  
Years	
   Australia	
   Iberoamerica	
   New	
  Zealand	
   UK	
  
-­‐1	
   Cloud	
   computing,	
  

learning	
   analytics,	
  
mobile	
   apps,	
   tablet	
  
computing.	
  

Cloud	
   computing,	
  
collaborative	
  
environments,	
   mobile	
  
apps,	
  open	
  content.	
  

Cloud	
   computing,	
  
collaborative	
  
environments,	
   mobile	
  
apps,	
  tablet	
  computing.	
  

Cloud	
   computing,	
  
mobiles,	
  open	
  content,	
  	
  
tablet	
  computing.	
  

2-­‐3	
   Digital	
   identity,	
   game-­‐
based	
   learning,	
   open	
  
content,	
  PLEs.	
  

Augmented	
   reality,	
  
learning	
   analytics,	
  
MOOCS,	
   semantic	
  
applications.	
  

Digital	
   Identity,	
   e-­‐
publishing,	
   game-­‐based	
  
learning,	
  PLEs	
  .	
  

Game-­‐based	
   learning,	
  
learning	
   analytics,	
   new	
  
scholarship,	
   semantic	
  
applications.	
  

4-­‐5	
   Digital	
   preservation,	
  
MOOCs,	
   natural	
   user	
  
interfaces,	
  
telepresence.	
  

Game-­‐based	
  learning,	
  
geolocation,	
  PLEs,	
  
tablet	
  computing.	
  

Augmented	
   reality,	
  
gesture-­‐based	
  
computing,	
   next-­‐
generation	
  batteries,	
  	
  
smart	
  objects.	
  

Augmented	
   reality,	
  
collective	
  intelligence,	
  	
  
smart	
  objects,	
  	
  
telepresence.	
  

Source:	
  Technology	
  outlook	
  of	
  the	
  Horizon	
  Report	
  of	
  Australia,	
  Iberoamerica,	
  New	
  Zealand	
  and	
  UK	
  (2012-­‐2017).	
  
Notes:	
  	
  
In	
  UK	
  and	
  New	
  Zealand,	
  the	
  future	
  trends	
  are	
  from	
  2011	
  to	
  2016.	
  
In	
  Iberoamerica	
  and	
  Australia,	
  the	
  future	
  trends	
  are	
  from	
  2012	
  to	
  2017.	
  



	
  

	
  

more	
  focused	
  on	
  blended	
  and	
  e-­‐learning	
  practices.	
  However,	
   face-­‐to-­‐face	
  practices	
  remain	
  

central	
   while	
   e-­‐learning	
   is	
   seen	
   as	
   a	
   supplementary	
   tool.	
   Teachers	
   tend	
   to	
   reproduce	
  

traditional	
   methodologies	
   and	
   it	
   could	
   be	
   said	
   that	
   technologies	
   are	
   not	
   revolutionizing	
  

teaching	
  and	
  learning	
  at	
  this	
  level.	
  

There	
  are	
  very	
  few	
  studies	
  comparing	
  the	
  impact	
  of	
  ICT	
  on	
  education	
  internationally	
  and	
  

the	
  prominent	
  research	
  is	
  based	
  in	
  Europe	
  and	
  the	
  USA.	
  In	
  the	
  USA	
  there	
  is	
  a	
  long	
  tradition	
  

of	
  gathering	
  information	
  about	
  ICT	
  in	
  education	
  and	
  they	
  are	
  better	
  equipped	
  and	
  aware	
  of	
  

the	
  positive	
  implications	
  of	
  using	
  ICT.	
  

The	
   emerging	
   technologies	
   are	
   those	
   that	
   are	
  more	
   ubiquitous,	
   social,	
   personal,	
   open	
  

and	
  mobile.	
  The	
  effective	
  technology-­‐enhanced	
  practices	
  of	
  the	
  future	
  will	
  be	
  those	
  seen	
  as	
  

useful	
   by	
   teachers	
   and	
   students	
   and	
   will	
   be	
   based	
   on	
   flexibility,	
   personalization,	
   active	
  

learning,	
  collaboration,	
  creativity,	
  reflection,	
  responsibility,	
  digital	
  competence,	
  lifelong	
  and	
  

life-­‐wide	
  learning.	
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