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The  background  of  research 

Learning  analy1cs   

Development  of  data  
processing  techniques  
provides  support  of  
techniques  and  methods  
for  processing  data.   

Visualiza9on  study  in-­‐
depth  provides  the  
reference  model  for  
visual  representa9on  
of  the  results  of  the  
learning  analy9cal  data  
processing.   

Visual  presenta9on  of  
learning  analy9cal  results  
provides  a  clear  and  
objec9ve  basis  for  educators  
adjus9ng  teaching  strategies  
and  carrying  out  the  
predic9on  mechanism  
quickly.   



Learning  Interac1ve  Analysis 

Typical    abroad  research 

A.  Mar9nez  integrated  use  
of  quan9ta9ve  analysis,  
qualita9ve  analysis  and  
social  network  analysis,  
introduced  the  interac9on  
between  group  members,  
analyzed  the  influence  of  
members  in  the  network  
structure  interac9on. 

Typical  domes9c  research 

"Social  Network  Analysis  
Introduc9on"  ,  which  is  Liu  
Jun  composed.  He  
systema9cally  introduced  
the  history,  specific  
methods,  analysis  types  of  
social  interac9on  network  
analysis  and  the  analysis  
examples  in  a  variety  of  
disciplines,  etc. 

Interac9ve  
network  
analysis  
method  
allows  
results  of  
analysis  
more  
objec9ve,  
and  the  
conclusions  
have  strong  
explanatory. 



Research 

By  visual  analysis,  it  were  
studied  that  exchange  
situa9on  of  the  class  
online  and  offline  and  
the  impact  of  learning  
performance  . 

The  ar9cle  conducted  a  visual  
presenta9on  for  analyzes  student  
interac9on  network  structure,  centrality,  
cohesion,  opinion  leaders  and  so  on.  From  
several  aspects  above,  teacher  also  
discussed  the  overall  structure  of  the  class  
learning  interac9ve,  collabora9ve  intra-­‐
group  interac9on  and  group  collabora9on  
specific  circumstances,  and  how  the  
interac9on  have  effect  on  the  individual  
and  group  performance. 

Innova9ons Research 



Object Analysis 

•  The  subjects  come  from  the  major  of  educa9onal  technology,  which  has  43  
people,  and  all  of  them  are  sophomore.  The  student  had  studied  
"Computer  Basics"  course  when  they  were  freshmen,  they  had  a  beVer  
understanding  on  computer  opera9on,  and  no  barriers  on  network  
exchange.  

•    They  are  geWng  along  well  with  each  other  aXer  a  year’s  live  and  study,  so  
they  know  each  other,  and  have  no  in9macy  disorder  in  their  
communica9on  and  interac9on.    

•  This  class  is  complete  independent  community;  they  have  the  same  goals  
on  learning,  all  above  have  well  for  the  division  of  community  boundaries  
and  the  collec9on  and  analysis  of  data.   



Package  Design 

First  week  
(Analyze  courses  designed) 

Teachers  open  microblogging  group  to  
communicate,  upload  the  data  of  this  lesson  to  
the  network  pla]orm  ,  team  members  upload  
their  work,  and  share  it  with  other  team 

  Second  and  third  week  
(Teaching  process  and    
evaluate  design) 

In  class,  each  group  respec9vely  has  a  report  of  their  
own  design  and  progress,  then  teachers  and  other  
groups  conducted  reviews  on  it. 

Scored  by  ra9ng  scale,  modified  according  to  
class  discussions  and  comment,  and  then  
submiVed  for  final  evalua9on  of  teachers. 

Fourth  week 
(Implement  
teaching  
evalua9on) 



Research  Methods 

•  This  study  mainly  used  the  way  of  social  network  analysis,  which  is  based  
on  data  mining  we  can  put  informa9on  visually  represented  by  soXware  
analysis.  Using  SNA  to  model  social  rela9onships  and  find  social  
rela9onships  within  the  group  actors.  Analysis  of  data  and  informa9on  
which  is  flowing  between  actors,  and  analyze  the  rela9onships  inside  the  
group.  

•  AXer  class,  we  combined  interviews  and  surveys  and  combined  
qualita9ve  with  quan9ta9ve  ways  to  make  the  analysis  results  more  
comprehensive  and  accurately.   

 



Data  processing 

We  deal  with  the  matrix  of  N*N  for  binaryza9on  and  will  the  
weight  into  0  sand  1  in  the  analysis  of  some  characteris9cs.  
Then  put  them  into  the  UCINET  soXware  to  produce  the  data  
of  the  network  density  of  community  graph,  in  degree,  out  
degree,  centrality,  and  small  group  and  so  on. 



Data  analysis——Network  rela1onship  analysis    
of  community  graph 

 Each  node  in  
the  figure  
represents  
every  member  
of  the  
community,  
and  the  each  
line  represents  
the  interac9on  
rela9onship  
between  
them. 



•  We  can  see  unevenness  network  density  in  the  class,  some  students  interact  
frequently  with  classmates,  who  communicate  frequently  with  in  mul9media  
produc9on  and  curriculum  design  and  show  strong  problem  solving  skills  and  
exper9se  overall  quality.  They  help  other  students  in  the  group  or  other  groups  to  
solve  technical  or  professional  theory  and  convenient  problem,  and  their  sharing  
and  pos9ng  get  a  lot  of  aVen9on  of  other  students  in  the  group.  As  opinion  
leaders,  they  affect  the  interac9on  of  the  en9re  community,  for  the  center  
posi9on  in  the  interac9ve  group,  such  as  students  NO.5,  6,  9,  14,15,33,35.  

  
•  Some  students  are  in  the  community  edge,  with  less  connec9on  points  in  the  

graph,  they  rarely  communicate  with  other  members,  or  only  interact  with  a  fixed  
number  of  people  with  very  liVle  contrac9on  with  the  rest  of  the  class  ,liVle  
sharing  and  pos9ng  and  liVle  contribu9on  to  the  whole  community  interac9on,  
such  as  students  NO.  22、23、26、27、34、41. 

 



From  figure,  you  can  see  different  community  members  to  show  different  out  
degree  and  in  degree 

Data  analysis——The  whole  community  center    
degree  analysis  –  matrix  method 

NO. Out Degree   In Degree Centrality NO. Out Degree   In Degree Centralit
y 

33 6 6 12 7 2 2 4 
5 7 3 10 6 1 3 4 
19 4 5 9 31 0 4 4 
24 4 5 9 8 2 1 3 
13 5 3 8 4 1 2 3 
20 5 3 8 16 1 2 3 
38 4 3 7 21 0 3 3 
10 6 0 6 9 0 3 3 
17 5 1 6 15 0 3 3 
22 4 2 6 18 2 0 2 
23 2 4 6 1 1 1 2 
35 2 4 6 29 1 1 2 
32 2 4 6 43 1 1 2 
28 3 2 5 12 1 1 2 
30 3 2 5 36 0 1 1 
37 2 3 5 3 0 0 0 
14 2 3 5 39 0 0 0 
34 2 3 5 40 0 0 0 
27 1 4 5 41 0 0 0 
26 4 0 4 42 0 0 0 
25 3 1 4 2 0 0 0 
11 2 2 4         



•  The  number  of  23,35,32,27,  31,9,15  members  have  large  in  degree  than    
out  degree  that  indicate  other  students  show  interested  in  ac9vely  
communica9ng  with  them；    

•  Some  students    have  larger  out  degree  than  in  degree,  such  as  the  number  
13,  20,  10,  17,  22,  they  focus  on  other  classmates  more  oXen  ,discuss  with  
other  classmates  to  complete  assignments  and  tasks  of  theory  of  technical  
•  The  number  of  23,35,32,27,  31,9,15  members  have  large  in  degree  than    knowledge,  are  generally  team  leader  or  the  class  cadre,  who  play  a  
out  degree  that  indicate  other  students  show  interested  in  ac9vely  coordina9ng  role  in  class；  

communica9ng  with  them；    •  Members  of  the  centrality  degree  (number  33,5,19,24,13,20)  have  more  
•  Some  students    have  larger  out  degree  than  in  degree,  such  as  the  number  connec9on  rela9onship,  they  interact  more  with  other  members,  and  they  
13,  20,  10,  17,  22,  they  focus  on  other  classmates  more  oXen  ,discuss  with  are  the  central  figure  in  the  group,  and  has  a  strong  influence  and  cohesion  ；  

other  classmates  to  complete  assignments  and  tasks  of  theory  of  technical  
knowledge,  are  generally  team  leader  or  the  class  cadre,  who  play  a  

coordina9ng  role  in  class；  
•  Members  of  the  centrality  degree  (number  33,5,19,24,13,20)  have  more  
connec9on  rela9onship,  they  interact  more  with  other  members,  and  they  

are  the  central  figure  in  the  group,  and  has  a  strong  influence  and  cohesion  ；  



Rela9onship  between    centrality  ,ac9vity    and  members‘  
performance  ,work  completed  and  achievement 

SNO. SA SNO. SA SNO. SA 

1 84 16 79 31 78 

2 83 17 85 32 86 

3 80 18 86 33 81 

4 88 19 87 34 74 

5 85 20 77 35 76 

6 86 21 83 36 79 

7 91 22 81 37 83 

8 85 23 80 38 81 

9 89 24 85 39 83 

10 83 25 73 40 86 

11 81 26 77 41 88 

12 85 27 86 42 81 

13 88 28 75 43 84 

14 81 29 85       

15 87 30 83       



The  ac9ve  members  of  the  
interac9ve  community,  have  
the  larger  out  degree  and  in  
degree,  such  as  1,  5,  7,  9,  13  
etc.  At  the  same  9me  their  
performance  is  rela9vely  high,  
usually  85  points  or  more.  
  
Some  students’  performance  
are  rela9vely  low,  usually  
below  80,  whose  out  degree  
and  in  degree  are  smaller,  
such  as  26,  38,  34,  25,  23.    
 

Students  who  act  ac9vely  have  
more  interac9on,  treat  the  task  
of  this  class  more  seriously,  
finish  the  homework  with  
higher  quality  ,produce  high  
individual  performance  ,and  
have  more  sa9sfac9on  in  the  
classroom  
    
The  others  at  the  edge  loca9on  
of  the  interac9on  structure  
don't  adapt  to  the  classroom,  
who  have  difficulty  in  finishing  
Students  who  act  ac9vely  have  homework. 



Data  analysis—Analysis  of  Condensing    
Subgroup 

Subgroup  index  in  the  range  of  [-­‐1,  +1],  from  the  figure,  the  condensing  subgroup  
density  is  quite  obvious,  it  has  reached  -­‐0.409.  It  explains  that  the  interac9on  of  
the  classes  tends  to  interact  with  small  groups  inside,  that  is  the  members  
between  various  subgroups  of  the  interior  have  rela9vely  close  rela9onship.  That  
means  learning  interac9ons  in  the  class  is  not  universal  interac9ve  in  class  
member,  most  of  the  interac9ng  were  going  in  internal  groups,  and  they  have  less  
Subgroup  index  in  the  range  of  [-­‐1,  +1],  from  the  figure,  the  condensing  subgroup  interact  within  the  group  of  other  small  groups.  Interac9ve  of  whole  class  does  
density  is  quite  obvious,  it  has  reached  -­‐0.409.  It  explains  that  the  interac9on  of  not  form  a  situa9on  of  "becoming  one  ". 
the  classes  tends  to  interact  with  small  groups  inside,  that  is  the  members   



Data  analysis—  Small  group  analysis 

The  rela9onship  between  small  groups  and  academic  achievement 

group  
number group  member 

perform
ance  score 

Group  
total  score 

G1 1、2、3、4、5、43 87 87 
G2 6、7、8、9、28、29 95 89 

G3 
10、11、12、13、14、15、

16 88 86 

G4 17、18、19、20、21、22 80 79 
G5 23、24、25、26、27、30 89 86 
G6 31、32、33、34、35、36 82 83 
G7 37、38、39、40、41、42 83 75 



•  Internal  study  group  did  not  cons9tute  interact  in  small  groups,  and  
members  of  the  group  did  not  cons9tute  interact  in  small  groups  with  
other  team  members  either.  It  will  be  a  greater  impact  on  usually  score  and  
the  total  score  for  the  group.  Such  as  the  4th  and  7th  group.  

•  Groups  which  can  match  to  reach  100%  of  the  team  members  and  small  
group,  is  basically  the  interac9on  within  the  group.  As  the  first  and  the  
•  Internal  study  group  did  not  cons9tute  interact  in  small  groups,  and  third  group,  not  only  the  usually  score  but  also  the  final  total  are  high  
members  of  the  group  did  not  cons9tute  interact  in  small  groups  with  score.  Both  in  the  comple9on  of  the  task  team  or  personal  tasks,  they  have  
other  team  members  either.  It  will  be  a  greater  impact  on  usually  score  and  
the  total  score  for  the  group.  Such  as  the  4th  and  7th  group.  

•  Groups  which  can  match  to  reach  100%  of  the  team  members  and  small  
group,  is  basically  the  interac9on  within  the  group.  As  the  first  and  the  
third  group,  not  only  the  usually  score  but  also  the  final  total  are  high  
score.  Both  in  the  comple9on  of  the  task  team  or  personal  tasks,  they  have  
more  interac9on  in  their  group.  The  group  members  can  help  each  other  

and  work  together  to  find  solu9ons  when  they  encountered  problems.    



Data  analysis—Analysis  of  the  overall    
community  network  density  community 

The  density  of  0.1467  is  far  less  than  the  standard  0.3538,  so  we  can  say  that  the  
rela9onship  of  each  member  of  the  whole  network  is  not  9ght  enough.  From  the  
analysis  of  the  rela9onship  between  degree  of  personal  interac9on,  degree  of  
group  interac9on  and  achievement  of  all  the  class,  overall  interac9on  between  the  
class  is  poor,  which  do  harm  to  the  achievement  and  should  be  taken  aVen9on  by  
the  teachers. 



Advantages 

•  Learning  data  mining  and  learning  data  analyzing,  provide  a  scien9fic  
basis  on  the  adop9on  of  teaching  strategies  and  adjus9ng  for  predic9on  
mechanism.    

•  Sample  of  social  network  analysis  study  is  so  small  and  we  can  be  fine-­‐
grained  and  accurate  analysis  for  research  that  the  results  are  targeted  
and  have  highly  visualiza9on.   



Limita9ons 

•  This  paper  describes  a  method  of  visual  learning  analysis  by  the  case  
study.  More  about  visualiza9on  learn  analysis  needs  further  study.    

  
•  And  the  content  of  this  study  is  the  overall  situa9on  for  the  whole  class  

interac9on.  As  for  the  specific  number  of  interac9ve  and  content  not  
clearly  show,  I  hope  that  later  researchers  can  give  further  improve  and  
perfect  it. 

  



Thanks! Thanks! 

perspec9ve  of  learning  analy9cs  perspec9ve  of  learning  analy9cs  


