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Background and Objectives: Learning analytics is a new and promising field of study in education 
that seeks to capture, analyze and report data about learners and their learning environment for 
the purpose of optimizing learning and its environment. Data and analytics are the two main 
keywords for learning analytics, where data is the feeder of analytics to provide evidence-based 
insights about teaching and learning. Although learning analytics has been of interest to many 
scholars during the last decade, little research has been done to provide a comprehensive 
framework of learning analytics. This study aimed at identifying learning analytics components in 
education to provide a conceptual framework for optimizing learning. 
Methods: This is a qualitative study in which the design of the study is content analysis. The 
thematic analysis which is the research method suggested by Braun and Clarke was used in the 
following six steps: (1) familiarizing with collected data, (2) generating the initial codes, (3) 
searching for the themes and components, (4) reviewing the potential themes and components, 
(5) defining and naming the themes and components, and (6) reporting the results. In this study, 
14 experts in the field of learning analytics were interviewed. Purposeful sampling method was 
used to select the participants. Moreover, the strategy for selecting these experts was based on 
the relationship between their theoretical and research activities. The reason why 14 experts 
were interviewed is the theoretical saturation which means data collection process continues 
until no new data is collected. That is to say that the theoretical saturation method was used to 
determine the sample size. To collect data, unstructured interview was performed. Data analysis 
was performed in three stages including open coding (line by line coding), axial coding (combining 
codes and developing a category of more general concepts) and selective coding the process of 
choosing one category to be the core category, and relating all other categories to this category). 
MAXQDA software version 2018 was used to run data analysis. The validity of the findings was 
assessed by the content validity index (CVI) and the reliability of the findings was determined 
based on /ƻƘŜƴΩǎ Kappa coefficient.  
Findings: The results showed that learning analytics is comprised of seven main components, 
including environment (background, culture, communication), objectives (optimization, learning, 
recognition, awareness of the process of learning, feedback, self-regulation, personalization, 
motivation, supervision, and assessment), stakeholders (learners, teachers, learning designers, 
administrators, and parents),  data )meta-data, meaningful data, academic background data, 
academic data, performance data, interaction data, and psychological data), levels of analytics 
(descriptive, diagnostic, predictive, and prescriptive), process (collection, analysis, report, and 
interpretation), and technique  (analysis of social networks, clustering, categorization, prediction, 
regression, decision tree, factor analysis, discovery of association rules, discovering sequential 
patterns, and descriptive analysis), which altogether provide the conceptual framework of the 
learning analytics components in teaching for optimization of learning. 
Conclusion: Based on the findings of the study, the users of learning analytics in education can be 
recommended to consider these seven components when they are using them to optimize 
learning. Based on the findings, recommendations for future research and practical activities are 
made. 
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 ā½wÉv ¹wÞzv ¡wĊtÀ« Ăz ¹½vĀù ĈÒÞzāºÉ J¢Åv  Ĉ´ĊÑĀ£ Iów¨ù ćv¾z wùv

 Ăz Ü«v½ā¹v¹ ÛvĀýv ÿ ãvºăv ¿v ć¹ÿº´ù ¾í» Ăz wĉ ÿ ¢Åv ā¹vºý wă

ìĊþî£¾öÆ¯½¹ ÿ ¾õ¾ñ Ić¾òĉ¹ ÈăÿÂ~ ½¹ )¢Åv ā¹¾í āºþÆz wă 

$Greller & Drachsler# 8,2 7¾Ċñ¹wĉ ćÿwívÿ ĈùĀúÝ óºù Ătv½v Ăz ć

Ă¤·v¹¾~ć» ôùwÉ óºù üĉv ĈöÍv ¹wÞzv )ºýv IûwúöÞù I¡wÆÅoù$ ûwÞæý

¢ĉ¹ÿº´ù I#ûv¾òĉ¹ ÿ ûwñºý¾Ċñ¹wĉĈýÿ½¹ ćwă ¢Ċ³ĒÍ$ I#Ç¾ĉ¼~ Iwă

¢ĉ¹ÿº´ù Ić½ÿwþå$ ¢·wÅ¾ĉ¿ I#¡wùĀÅ½ Iwă½w¬þă$ Ĉýÿ¾Ċz ćwă

 IĈzw£¿wz$ ãvºăv ÿ #āºÉ ¢Ùwæ³ I¿wz$ ā¹v¹ I#¾òĉ¹ I¡wĉ¾Úý Iø¤ĉ½Āòõv

ÈĊ~ #ĈþĊz¢Åvûwúă ÀĊý óºù üĉv )¾z ûj ûvĀþÝ ¿v Ăí ĂýĀñĈù Ăz ºĉj

 ĈùĀúÝ ¡½ĀÍ¢Åv Ĉù ¡wĊöí ûwĊz Ăz ¹ÿº´ù ÿ )ºÉwzóºù ĈtÀ« ćwă

 óºù ôĊ{é ¿v ć¾òĉ¹¡¾z½ÿ ûv½wîúă ÿ $Verbert et al# 8,37 óºù I

ÃwĊõv $Elias# 8,47 Āöí óºù ÿ $Clow# 8-+7  üĉv Ăí ºýv āºÉ Ătv½v ÀĊý

óºùĂ·¾¯ ¾¤ÊĊz wă Ĉù ûwÊý v½ ć¾Ċñ¹wĉ ćÿwívÿ ºþĉv¾å ÿă¹þ Ăîþĉv w£ º

 ć¾Ċñ¹wĉ ćÿwívÿ ¹wÞzv ûwĊz Ăz Üùw« ²ÖÅ ½¹¿v¹¾ zý )º÷wÚý ĈÅ½¾z ºþù

 ĂþĊÊĊ~ ½¹ ûv¾ĉv ½¹ ĂÖĊ³ üĉv ÈăÿÂ~ ÀĊýĈù ûwÊýĂÞõwÖù Ăí ºă¹  ÿ

ĈĄ«Ā£ ½Ā· ½¹ ÈăÿÂ~  ¹½Āù ÿ¹ wĄþ£ )¢Åv āºÊý ÷w¬ýv ĂÖĊ³ üĉv ½¹

 ¢åwĉ ć½ÿ¾ù ĂÞõwÖùāºÉ ¢Åv ¾Þù Ăz Ăí ²ÖÅ ½¹ ć¾Ċñ¹wĉ ćÿwívÿ Ĉå

Ĉù Ĉöí ¹¿v¹¾~8-,  ÿ--7)  

ĂÖĊ³ Ić¾Ċñ¹wĉ ćÿwívÿ ā¿Ā³ Ăîþĉv Ăz Ă«Ā£ wzćv āºþĉj ÿ üĉĀý ½v¹

Ĉù xĀÆ´ù ûj ówú¤³v ÿ ¹ĀÉĈùÊĊz ½ÿ¹ ûvºþ¯ Ăý āºþĉj ½¹ Ăí ¹ÿ½ ¾¤

)ºĊþÉ øĊăvĀ· ĂÖĊ³ üĉv Ăz Ü«v½  ÿ Üùw« xĀ¯½w¯ ¢Åv ÷¿đĈöùwí  ¿v

ĈÉ¿Āùj ć½ÿwþå ĂÍ¾Ý ûv¾òÊþí ćv¾z ĂÖĊ³ üĉv ûv¾ĉv ½¹  w£ ¹ĀÉ øăv¾å

¢Æz½wí ûwîùv v¼õ )¹ĀÉ øăv¾å ¾¤ÊĊz ûj È¸z¾§v ìĉ ¿v ĀÅ ôĊõ¹ Ăz

 øĊÅ¾£ ½¹ ć¾Ċñ¹wĉ ćÿwívÿ ûvÿv¾å ¢ĊúăvÇ¿Āùj āºþĉj ā¹v¹½Ā´ù  ÿ

Ç¿Āùj ćĀÅ Ăz ¢í¾³ºþúÉĀă ćwă Iüĉv Ăz Ă«Ā£ wz I¾òĉ¹ ćĀÅ ¿v ÿ Ăí

å¾Þù ĈÉ¿Āùj ć½ÿwþå ûw{Õw¸ù ćv¾z ć¾Ċñ¹wĉ ćÿwívÿ ¹wÞzv ¿v ĈÞùw« Ĉ

 J¢Åv Ă¤å¾òý ¡½ĀÍ ûv¾ĉv ½¹w³ ÈăÿÂ~ ĈĉwÅwþÉ ÿ ĈÅ½¾z ãºă wz ¾Ñ

Ăæõoùûj ¿v ĈùĀĄæù xĀ¯½w¯ Ătv½v ÿ ć¾Ċñ¹wĉ ćÿwívÿ ćwă  ćv¾z

ĂþĊĄzć¾Ċñ¹wĉ ć¿wÅ É ÷w¬ýv¶Åw~ ów{ý¹ Ăz ÈăÿÂ~ üĉv )¢Åv āº ĈĉĀñ

óvoÅ ÿ¹ Ăz ÊăÿÂ~Ĉ Ĉù$ 5¿v ºþ£½w{Ý Ăí ºÉwz, ćÿwívÿ # ½¹ ć¾Ċñ¹wĉ

Ăæõoù Ă¯ ćv½v¹ Ç¿Āùj Ĉĉwă¢Åv$ K-¹wĉ ćÿwívÿ xĀ¯½w¯ #Ċñ ½¹ ć¾

Ç¿Āùj ĂþĊĄz ćv¾zć¾Ċñ¹wĉ ć¿wÅ Ĉù ôîÉ Ă¯ ĂzKºÉwz 
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èĊê´£ Çÿ½ 

Ĉù xĀÆ´ù ĈæĊí ĂÞõwÖù ìĉ ÈăÿÂ~ üĉv ôĊö´£ Çÿ½ ¿v Ăí ¹ĀÉ

 ā¹¾z ā¾Ąz èĊê´£ Çÿ½ ûvĀþÝ Ăz vĀ¤´ù Çÿ½ ¿v ÈăÿÂ~ üĉv ½¹ )¢Åv

ćvĀ¤´ù ôĊö´£ ë½Ēí ÿ ûÿv¾z $Braun & Clarke# 8-.7  āºÉ ā¹wæ¤Åv

Ĉù ÷wñ ÈÉ ôùwÉ Ăí ¢ÅvÝ Ăí ºÉwz$ 5¿v ºþ£½w{, wz ûºÉ wþÉj #

ā¹v¹ćwă Üú«$ āºÉ ć½ÿj-$ ĂĊõÿv ćwăºí ©v¾¸¤Åv #. ćv¾z Ā¬¤Æ« #

üĊùwÒù ĂõĀêù ÿ$ wă/êù ć¾òý¿wz #ĂõĀ üĊùwÒù ÿ wă$ āĀêõwz0äĉ¾Þ£ #  ÿ

÷wýć½v¼ñ ĂõĀêù$ ÿ üĊùwÒù ÿ wă1 Ăz èê´ù Ióÿv ¿wå ½¹ )ªĉw¤ý Ç½vÀñ #

 ÿ ûºývĀ·ā¹v¹ ÈývĀ·¿wzćwă Üú« ć½ÿj wz w£ ¢·v¹¾~ Ă{³wÎù ¿v āºÉ

ā¹v¹ĈĉwþÉj ¿v Ä~ I÷ÿ¹ ¿wå ½¹ )¹¾Ċòz ¡½ĀÍ ĈĉwþÉj wă ā¹v¹ wz èê´ù wă

 üĊz Ôzvÿ½ äÊí ÿ ĂĊõÿv ćwăºí ©v¾¸¤Åv Ăz I÷ĀÅ ¿wå ½¹ )¢·v¹¾~ wăºí

üĊùwÒù ÿ yĊí¾£ øă wz v½ wăºí w£ ¹¾í ÇĒ£ èê´ù ĂõĀêù ÿ ôîÉ v½ wă

 ÿ ć¾òý¿wz ā½wzÿ¹ v½ āºÉ yĊí¾£ ćwăºí èê´ù I÷½wĄ¯ ¿wå ½¹ )ºă¹

 ÿ ĈùĀĄæù ×w´õ ¿v āºÉ yĊí¾£ ćwăºí Ăí ¹ĀÉ üuúÖù w£ ¹¾í ĈÅ½¾z

z èê´ù Iø¬þ~ ¿wå ½¹ )ºý½v¹ ĈĉĀÆúă ÿ yÅwþ£ ĈĉwþÞùäĊÍĀ£ Ă  wăºí

ĂõĀêù ÿªĉw¤ý Ç½vÀñ øÊÉ ¿wå ½¹ ÿ Ă¤·v¹¾~ wă ĂĊĄ£ ¢í¾É )ºÉ ûwñºþþí

 ôùwÉ ÈăÿÂ~ üĉv,/ ¿v ¾æý ÎÎ¸¤ùûw  ćÿwívÿ ĂÖĊ³ ½¹ ĈÝĀÑĀù

üĊz ²ÖÅ ½¹ ć¾Ċñ¹wĉĈööúõv Ăz Ăí ºý¹ĀzĂýĀúý Çÿ½ ¡½ĀÍ ć¾Ċñ

ûvÀĊù ÃwÅv ¾z ûwêê´ù üĉv xw¸¤ýv ćÂ£v¾¤Åv )ºýºÉ xw¸¤ýv ºþúåºă 

ÈăÿÂ~ ÿ ¡đwêù Ów{£½v ÛĀÑĀù ćw¤Åv½ ½¹ ûwêê´ù üĉv āºÉ |w¯ ćwă

 ×w´õ ¿v v½ Ów{£½v üĉ¾¤ÊĊz Ăí ºýºÉ xw¸¤ýv Ĉýwêê´ù ĈþÞĉ )¹Āz èĊê´£

Ăz øă ć¾Úý Ûw{Év āºÝwé )ºþ¤Év¹ ÛĀÑĀù wz ĈÊăÿÂ~ ÿ ć¾Úý ûvĀþÝ

¹vºÞ£ üĊĊÞ£ ćwþ{ù ø¬³ ÿ ¢í¾ÉĂz )ºÉ üĊĊÞ£ ÈăÿÂ~ ûwñºþþí ¡½w{Ý

I¾òĉ¹ v¢í¾É xw¸¤ý ćºĉº« yõwÖù Ăí ¢åwĉ Ăùv¹v Ĉýwù¿ w£ ûwñºþþí

Ĉúý ¢åwĉ½¹ āºýĀÉ Ă{³wÎù üĉ¾·j ¿vºÉ ā¹v¹ ¢ĉwæí ÿºÉ ôÍw³ wă )

ćv¾z Üú«ć½ÿj ā¹v¹ Ăí ºÉ ā¹wæ¤Åv ½w¤·wÅ ûÿºz Ă{³wÎù ½vÀzv ¿v wă

¹Āz ¶Åw~ ¿wz óvoÅ ìĉ ôùwÉā¹v¹ ) Ă{³wÎù IôĊúĉv èĉ¾Õ ½wĄ¯ ¿v wă

v Ă{³wÎù Ić½ĀÒ³ ÿ }ĉwîÅv èĉ¾Õ ¿ÈÅ¾~Üú« ¶Åw~ ¿wz Ăùwý ć½ÿj

ôĊö´£ ÿ ĂĉÀ¬£ ćv¾z )ºÉ ā¹v¹üĊz½Āí ć½v¼ñºí Çÿ½ ¿v wă Åv ÿÃÿv¾¤ 

$Corbin & Strauss# 8-/ 7 ć½v¼ñºí Ăö³¾ù ĂÅ ôùwÉ Ăí ºÉ ā¹wæ¤Åv

ć½v¼ñºí$ ¿wz ā¹v¹ Ô· Ăz Ô· ćwăºí yĊí¾£$ ć½Ā´ù ć½v¼ñºí I#wă

 Ăz ĂõĀêù ìĉ xw¸¤ýv ºþĉv¾å$ Ĉzw¸¤ýv ć½v¼ñºí ÿ #ĂõĀêù üĊĊÞ£ ÿ ĂĊõÿv

 #ûj Ăz ¾òĉ¹ ¡đĀêù û¹v¹ Ów{£½v ÿ ĈöÍv Ă¤Æă ûvĀþÝ¹Āz ĂĉÀ¬£ ćv¾z )

ôĊö´£ ÿ ā¹v¹ ½vÀåv ÷¾ý ¿v wăMAXQDA Ă¸Æý -+,3  Ĉĉvÿ½ )ºÉ ā¹wæ¤Åv

Ă¤åwĉ ĈĉvĀ¤´ùÌ·wÉ èĉ¾Õ ¿v wă Ĉĉvÿ½ $ vĀ¤´ùCVI # ÿ ºÉ āºĊ¬þÅ

Ă¤åwĉ Ĉĉwĉw~)ºÉ āºĊ¬þÅ w~wí yĉ¾Ñ ûĀù¿j èĉ¾Õ ¿v ÀĊý wă 

 

åwĉĂ¤wă ªĉw¤ý ÿ 

Ă¤åwĉ È¸z ½¹wăI ¢ĊÞú« ¡wÝĒÕv vº¤zvĈ¤·wþÉ ¢í¾É ÿ ûwñºþþí

Ă¤åwĉ Ä ÅĈù Ătv½v èĊê´£ ĈæĊí ćwă óÿº« ½¹ )¹ĀÉ,  ¡wÝĒÕv

¢ĊÞú«Ĉ¤·wþÉ Ă{³wÎùûwñºýĀÉ )¢Åv āºÉ Ătv½v 

 

 óÿº«, 5¢ĊÞú« ¡wÝĒÕv¢í¾É Ĉ¤·wþÉÈăÿÂ~ ûwñºþþí 
Table 1: Demographic information of the participants of the study 

  F Pct 

¢ĊÆþ« 

(Gender) 

û¿ 

(Female) 

5 %35 

¹¾ù 

(Man) 

9 %65 

ôí 

(Total) 

14 %100 

½ĀÊí 

(Country) 

v¹wýwí 

(Canada) 

7 %50 

wîĉ¾ùj āº´¤ù ¡đwĉv 

(USA) 

1 %7 

wĊõv¾¤Åv 

(Australia) 

2 %14 

ûw¤Æöòýv 

(UK) 

2 %14 

ûv¾ĉv 

(Iran) 

1 %7 

ºþöă 

(The Netherlands) 

1 %7 

ôí 

(Total) 

14 %100 

ë½ºù 

(Degree) 

ºÉ½v ĈÅwþÉ½wí 

(M.A) 

2 %14 

ć¾¤í¹ 

(PhD) 

12 %86 

ôí 

(Total) 

14 %100 

ĂÆÅoù 

(Institution) 

wĊ{úöí ÈĊ¤ĉ¾z āwòÊýv¹ 

(University of British Columbia) 

5 %37 

½Àĉ¾å ûĀúĉwÅ āwòÊýv¹ 

(Simon Frazer University) 

2 %14 

ûw¤Æöòýv ¹v¿j āwòÊýv¹ 

(Open University of UK) 

2 %14 

ûwòĊÊĊù āwòÊýv¹  

(University of Michigan) 

1 %7 

ĈýºĊÅ ć½ÿwþå āwòÊýv¹ 

(University of Technology Sydney) 

1 %7 

ĈzĀþ« ćwĊõv¾¤Åv āwòÊýv¹ 

(University of South Australia) 

1 %7 

÷v¹¾¤Æùj āwòÊýv¹ 

(University of Amsterdam)  

1 %7 

ć¿w¬ù ĈîÉÂ~ ÷ĀöÝ āwòÊýv¹ 

(Virtual University of Medical 
Sciences) 

1 %7 

ôí 

(Total) 

14 %100 

¢ĊÞéĀù 

(Position) 

ĈúöÝ ¡mĊă 

(Faculty member) 

11 %79 

ć¾Ċñ¹wĉ ±v¾Õ 

(Learning designer) 

1 %7 

ÈăÿÂ~ ¾òöĊö´£ 

(Research analyst) 

1 %7 

ć¾Ċñ¹wĉ ćÿwívÿ ÌÎ¸¤ù 

(Learning Analytics expert) 

1 %7 

ôí 

(Total) 

14 %100 

 

ûwúă óÿº« ½¹ Ăí ½ĀÕ, ¢Åv āºăwÊù ôzwéJ ¾¤ÊĊz ¢í¾É ûwñºþþí¿v 

 ¹¾ù ¢ĊÆþ«¤Æă$ ºþ10 āwòÊýv¹ Ĉývÿv¾å üĉ¾¤ÊĊz )#ºÍ½¹ 

¢í¾Éāºþþí $ wĊ{úöí ÈĊ¤ĉ¾z āwòÊýv¹ Ăz ÓĀz¾ù.2  ÿ #ºÍ½¹ üĉ¾¤ÊĊz

 Ĉývÿv¾å½ĀÊí ½ĀÊí Ăz ÓĀz¾ù øă $ v¹wýwí0+  #ºÍ½¹¢Åv¢ĉ¾¨ív ) 

¢í¾É$ ć¾¤í¹ ĈöĊÎ´£ ë½ºù ćv½v¹ ûwñºþþí31  ÿ #ºÍ½¹24  ºÍ½¹

¢í¾É ¿v øă ûwñºþþí¹ ¹w¤Åv āwòÊýv)ºý¹Āz 
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Ăæõoù Ă¯ ćv½v¹ Ç¿Āùj ½¹ ć¾Ċñ¹wĉ ćÿwívÿ 5óÿv óvoÅ Ĉĉwă¢ÅvK 
ā¹v¹Üú« ćwă ½vÀåv ÷¾ý èĉ¾Õ ¿v āºÉ ć½ÿjMAXQDA2018  ĂĉÀ¬£ ¹½Āù

ôĊö´£ ÿ Ă¤åwĉ Ăí ¢å¾ñ ½v¾é ĈæĊí ôĊö´£ ćĀòõv ÃwÅv¾z ûj ćwă
 Ãÿv¾¤Åv ÿ üĊz½Āí8-/ 7ćwăºí ©v¾¸¤Åv8 ¿wz ć½v¼ñºí yõwé ½¹    

7ĂĊõÿv í ÿLñºLĂõĀêù ©v¾¸¤Åv8 ć½Ā´ù ć½v¼û¹v¹ Ôz½ ÿ üĊùwÒù ÿ wă 

 

 )¢Åv āºÉ Ătv½v 7wăºí Ăz ¡đĀêù óÿº« ½¹- Ă¤åwĉ ±¾É Ăz ôÍw³ ćwă

ā¹v¹ ôĊö´£ ÿ ĂĉÀ¬£ ¿vv¼ñºí Ăö³¾ù ½¹ Ă{³wÎù ćwă óÿº« ½¹ ÿ ¿wz ć½

. Ă¤åwĉ ±¾É Ăzā¹v¹ ôĊö´£ ÿ ĂĉÀ¬£ ¿v ôÍw³ ćwă ć½v¼ñºí Ăö³¾ù ½¹ wă

¤·v¹¾~ ć½Ā´ù)¢Åv āºÉ Ă

 
 óÿº«-5 Ă¤åwĉĂæõoù ćwăºí ©v¾¸¤Åv ćv¾z ¿wz ć½v¼ñºí ¿v ôÍw³ ćwăć¾Ċñ¹wĉ ćÿwívÿ ćwă 

Table 2: Open coding results for extracting codes of learning analytics components  

ºí ĂýĀúý 

(Sample code) 

Ĉývÿv¾å 

(F) 

ûĀúÒù 

(Theme) 

ā½wúÉ 

(N) 

άWǳǎǘ ōŜŎŀǳǎŜ ǎǘǳŘŜƴǘǎ ƘŀǾŜ ƛƴǘŜǊŀŎǘŜŘ ƻǊ ŜƴƎŀƎŜŘ ǿƛǘƘ ŎƻƴǘŜƴǘΣ ƛǘ ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƘŜȅΩǾŜ ƭŜŀǊƴŜŘ ŀƴȅǘƘƛƴƎΣ ǎƻ 
the ability to tag data, see the content of interactions and the details of engagements and track these tags over 

time would be more meaningful ς this becomes meta data (data about data) which may tell us more about 
ǿƘŜǘƘŜǊ ƭŜŀǊƴƛƴƎ Ƙŀǎ ƻŎŎǳǊǊŜŘ ŀƴŘ ǘƻ ǿƘŀǘ ŘŜƎǊŜŜΦέ όмпv{{ύ 

1 ā¹v¹v¾å 

(Meta-data) 

1 

άƳŜŀƴƛƴƎŦǳƭ Řŀǘŀ ǊŜƭŀǘŜŘ ǘƻ ōƻǘƘ ǘƘŜ ǉǳŀƭƛǘȅ ŀƴŘ ǉǳŀƴǘƛǘȅ ƻŦ ŜƴƎŀƎŜƳŜƴǘΣ ǘƘŀǘ ƛǎ ōƻǘƘ ǾƛŜǿŀōƭŜ ǘƻ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊǎ 
and to the students about these interactions can have valuable effects, both in terms of self-regulation of 

learning and for developing instructor-ƭŜŘ ƛƴǘŜǊǾŜƴǘƛƻƴǎΦέ όмпv{{ύ 

2 ā¹v¹ĈþÞù ćwă½v¹  

(Meaningful data) 

2 

ά/ƻƴǎǘǊǳŎǘƛǾƛǎǘ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ŀǊŜ ŀƭǎƻ associated with reflection and can be used to support and encourage 
ǊŜŦƭŜŎǘƛƻƴΦέ όмнvwCύ 

2 xw£¿wz 

(Reflection) 

3 

ά/ƻƴǎǘǊǳŎǘƛǾƛǎǘ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ŀǊŜ ŀƭǎƻ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǊŜŦƭŜŎǘƛƻƴ ŀƴŘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎǳǇǇƻǊǘ ŀƴŘ ŜƴŎƻǳǊŀƎŜ 
reflection. They can also be used to support the development of self-regulation ς and self-regulation skills are 

increasingly important as more learning moves to informal environments, or to massive environment here there 
ƛǎ ƭƛǘǘƭŜ ƻǊ ƴƻ ƛƴŘƛǾƛŘǳŀƭ ǎǳǇǇƻǊǘ ŦƻǊ ƭŜŀǊƴŜǊǎΦέ όмнvwCύ 

3 ñ¹wĉĈúĊÚþ£¹Ā· ć¾Ċ 

(Self-regulation 
learning) 

4 

ά/ƻƴǎǘǊǳŎǘƛǾƛǎǘ ŀǇǇǊƻŀŎƘŜǎ ŀƭǎƻ ǘŀƪŜ ŎƻƴǘŜȄǘ ƛƴǘƻ ŀŎŎƻǳƴǘΣ ǎƻ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀƴŀƭȅǘƛŎǎ ƴŜŜŘ ǘƻ 
take learners and teachers into account ς ideally engaging them in the process of development from the very 

beginning. Analytics should solve problems that learners and teachers actually have, rather than problems that 
ǊŜǎŜŀǊŎƘŜǊǎ ǘƘƛƴƪ ǘƘŜȅ ƳƛƎƘǘ ƘŀǾŜΦέ όмнvwCύ 

ά[ŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ŀǊŜ ŦƻǊ ƭŜŀǊƴŜǊǎ ŀƴŘ ŦƻǊ ƛƴǎǘǊǳŎǘƻǊǎΦέ όммbt²ύ 

3 ûwúöÞù 

(Teachers) 

5 

ά.ǳǘΣ ǘƘŜǊŜ ƛǎ ƻƴŜ ǘƘƛƴƎ ǘƘŀǘ Ƴŀȅ ōŜ ƛǎ ŘƛŦŦŜǊŜƴǘ ŀƴŘ ǘƘŜƴ ǘƘŜǊŜ ƛǎ ŀƴŀƭȅǘƛŎǎ ŦƻǊ ǿƘƻƳΚ Lǎ ŀƴŀƭȅǘƛŎǎ ŦƻǊ ǘƘŜ 
instructors or teachers? Analytics for the students? And I think in the case of constructivism, analytics for 

ǎǘǳŘŜƴǘǎ Ƴŀȅ ƳŀǘǘŜǊǎ ƳƻǊŜΦέ όр9Lwύ 
ά/onstructivist approaches also take context into account, so the design and implementation of analytics need to 

take learners and teachers into account ς ideally engaging them in the process of development from the very 
beginning. Analytics should solve problems that learners and teachers actually have, rather than problems that 

ǊŜǎŜŀǊŎƘŜǊǎ ǘƘƛƴƪ ǘƘŜȅ ƳƛƎƘǘ ƘŀǾŜΦέ όмнvwCύ 

4 ûwñºý¾Ċñ¹wĉ 

(Learners) 

6 

άIƻǿ Ŏŀƴ ǿŜ ǎǳǇǇƻǊǘ ǎǘǳŘŜƴǘǎ ǘƻ ŜƴƎŀƎŜ ƛƴ ŘƛŀƭƻƎǳŜ ǘƘŀǘ ǎǳǇǇƻǊǘǎ ƭŜŀǊƴƛƴƎΣ ǘƻ ŜƴƎŀƎŜ ǇǊƻŘǳŎǘƛǾŜƭȅ ƛƴ ǎƻŎƛŀƭ 
neǘǿƻǊƪǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ƭŜŀǊƴƛƴƎΣ ŀƴŘ ǘƻ ƛƴǘŜǊŀŎǘ ƛƴ ǿŀȅǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ƭŜŀǊƴƛƴƎΚ ¢Ƙƛǎ ƛǎƴΩǘ Ƨǳǎǘ ŀōƻǳǘ Řŀǘŀ ŀƴŘ 

ŀƴŀƭȅǘƛŎǎΣ ƛǘΩǎ ŀōƻǳǘ ƳƻǊŜ ōŀǎƛŎ ǉǳŜǎǘƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ Ƙƻǿ ƭŜŀǊƴƛƴƎ ǘŀƪŜǎ ǇƭŀŎŜΦέ όмнvwCύ 

3 Ăî{É ôĊö´£ĈÝwú¤«v ćwă 

(Social network 
analysis) 

7 

ά¢ƘŜǊŜŦƻǊŜΣ ǊŜŀƭƭȅ ǘƘŜȅ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ŎŜǊǘŀƛƴ ƭŜǾŜƭ ƻŦ ŀŎŎŜǎǎ ǘƻ ŀƴŘ ŎƘƻƛŎŜ ƛƴ ŀƴŀƭȅǘƛŎǎ ǘƘŀǘ ŀǊŜ ŀǾŀƛƭŀōƭŜ ǘƻ ǘƘŜƳ 
ǘƻ ƘŜƭǇ ōŜ ōŜǘǘŜǊ ƛƴŦƻǊƳŜŘ ŀǎ ƭŜŀǊƴŜǊǎ ŀƴŘ ōŜ ƘŜƭǇ ǘƘŜƳ ǘƻ ƳŀƪŜ ŘŜŎƛǎƛƻƴǎ ƭŜŀǊƴŜǊǎΦέ όтW[[ύ 

άǿŜƭƭ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƛŦ ǇǊƻǾƛŘŜŘ ǘƻ ǎǘǳŘŜƴǘǎ in a constructivist learning environment might better help them 
ǘƻ ƳŀƪŜ ŘŜŎƛǎƛƻƴǎ ƛƴ ǘƘŜƛǊ ŎƻƴǘǊƻƭ ƻŦ ƭŜŀǊƴƛƴƎΦέ όтW[[ύ 

3 øĊúÎ£ć¾Ċñ 

(Decision making) 

8 

άǘƘŜ ŀƴŀƭȅǘƛŎǎ ŀǾŀƛƭŀōƭŜ ǘƻ ǎƘƻǿ ǘƘŜƳ ǎƻ ǘƘŜȅ ŎƻǳƭŘ ǎŜŜ ǿƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ ƛƴ ǘƘŜƛǊ ŎƻǳǊǎŜ ǿƛǘƘ ǘƘŜƛǊ Ǉeers as 
ǘƘŜȅΩǊŜ ǎǘǳŘȅƛƴƎΦέ όсC[aύ 

άƎƛǾƛƴƎ ǎǘǳŘŜƴǘǎ ƎǊŜŀǘŜǊ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜƛǊ ƻǿƴ ƭŜŀǊƴƛƴƎ ŀŎǘƛǾƛǘȅΦέ όп5/wύ 

4 ºþĉv¾å ¿v Ĉăwñj 

(Awareness of 
process) 

9 

ά.ŜŎŀǳǎŜ ƛƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛǾƛǎƳ ǎǘǳŘŜƴǘǎ ƴŜŜŘ ǘƻ ƪƴƻǿ Ƙƻǿ ǘƘŜȅ ŀǊŜ ŘƻƛƴƎΦ {ƻΣ ǿƘŀǘ ŀƴŀƭȅǘƛŎǎ ŘƻŜǎ essentially is 
ǇǊƻǾƛŘƛƴƎ ŦŜŜŘōŀŎƪ ǘƻ ǘƘŜ ǎǘǳŘŜƴǘǎΦέ όр9Lwύ 

2 ¹½Ā·¿wz 

(Feedback) 

10 

άƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ŦƻǊ ƭŜŀǊƴŜǊǎ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ǘƻƻƭǎ ǘƘŀǘ ƛǎ ƘŜƭǇƛƴƎ ǘƘŜƳ ǘƻ ƭŜŀǊƴ ōŜǘǘŜǊ ƻǊ ƳƻǘƛǾŀǘŜ ǘƘŜƳ ǘƻ Ǉǳǘ 
ƳƻǊŜ ŜŦŦƻǊǘ ƛƴǘƻ ǿƻǊƪ ŀƴŘ ǎƻ ƻƴΦέ όуIaIύ 

1 ÇÀĊòýv 

(Motivation) 

11 

ά! ǘƻƻƭ ƭƛƪŜ ¢ƘǊŜŀŘȊΣ ŦƻǊ ŜȄŀƳǇƭŜΣ Ŏŀƴ ŀǎǎƛǎǘ ǎǘǳŘŜƴǘǎ ƛƴ ǊŜŦƭŜŎǘƛƴƎ ƻƴ Ƙƻǿ ǘƘŜȅ ŀǊŜ ŜƴƎŀƎƛƴƎ ǿƛǘƘ ǘƘŜƛǊ ǇŜŜǊǎ όŀƴŘ 
which peers they have not yet engaged with). This could aid students in branching out in their discussions, 

intentionally sŜŜƪƛƴƎ ƻǳǘ ǘƘƻǎŜ ǿƘƻ ǘƘŜȅ ƘŀǾŜ ƴƻǘ ǿƻǊƪŜŘ ƻǊ оǎǇƻƪŜƴ ǿƛǘƘ ǇǊŜǾƛƻǳǎƭȅΦέ (10MNS) 

3 Ów{£½v 

(Communication) 

12 

άƘƛǎǘƻǊƛŎŀƭ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ Ƙƻǿ ǎǘǳŘŜƴǘǎ ǇŜǊŦƻǊƳŜŘ ƛƴ ǇǊŜǾƛƻǳǎ ƛǘŜǊŀǘƛƻƴǎ ƻŦ ǘƘŜ ŎƻǳǊǎŜΦ {ǘǳŘŜƴǘǎ ǿƘƻ ŀǊŜ 
going to be taking the course how they have performed in other courses in their prior pathway to that, can help 

teachers when they are actually designing a course, make some design decisions like delivering which may be the 
ŎƻƴǘŜƴǘ Ŏŀƴ ōŜ ǇƛǘŎƘŜŘ ǘƻ ǘƘŜ ǎǘǳŘŜƴǘǎΦέ (7JLL) 

3 ā¹v¹ĈöĊÎ´£ èzvĀÅ ćwă 

(Academic 
background data) 

13 

άŀƴŀƭȅǘƛŎǎ ŦƻǊ ǿƘƻƳΚ Lǎ ŀƴŀƭȅǘƛŎǎ ŦƻǊ ǘƘŜ ƛƴǎǘǊǳŎǘƻǊǎ ƻǊ ǘŜŀŎƘŜǊǎΚ !ƴŀƭȅǘƛŎǎ ŦƻǊ ǘƘŜ ǎǘǳŘŜƴǘǎΚέ όр9Lwύ 
άƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƛǎ ŀƴȅ ǘȅǇŜ ƻŦ ŀƴŀƭȅȊŜŘ ǘƘŀǘ ƘŜƭǇǎ ǎǘǳŘŜƴǘǎΣ ǘŜŀŎƘŜǊǎΣ ƛƴǎǘƛǘǳǘƛƻƴǎΦέ όтW[[ύ 

ά[ŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ŀǊŜ for learners and for instructors. Some data that are generated shape how learners engage 
with inflexible features of a design (e.g., lab apparatus, problems assigned) and with flexible features (e.g., 

options to skip ahead a few pages; search the internet). Other data shape how instructors refine/adapt a learning 
ŘŜǎƛƎƴΣ ŜΦƎΦΣ ǎƪƛǇ ǘƘŜ ǊŜǾƛŜǿΣ ŜƭŀōƻǊŀǘŜ ŀ ǇǊƛƴŎƛǇƭŜΦέ όммbt²ύ 

10 ć»$ ĈÆí Ă¯ ćv¾z ćÿwívÿ-

#ûwÞæý 

(Analytics for whom) 
(stakeholders) 

14 

άL ŀƳ ƳƻǊŜ ƛƴǘŜǊŜǎǘŜŘ ŦƻǊ ƳŜ ŀǎ ǘƘŜ ŜŘǳŎŀǘƻǊ ǘƻ ōŜ ŀōƭŜ ǘƻ Ŏŀpture good analytics that let me look back on the 
design and see if I am really achieving the kind of engagement that I am looking for. So, probably my interest is 

ƳƻǊŜ ŘƛŀƎƴƻǎǘƛŎΦέ όсC[aύ 

4 ÌĊ¸Ê£ 

(Diagnosis) 

15 

άǿŜ ǎƘƻǳƭŘ ōŜ ƳƛƴŘŦǳƭ ƻŦ ǘƘŜ ŎǳƭǘǳǊŜ ŀƴŘ ǘƘŜ ŎƻƴǘŜȄǘ ƛƴ ǿƘƛŎƘ ǇŜƻǇƭŜ ŀǊŜ ƭŜŀǊƴƛƴƎΦέ όо/.wύ 5 ĂþĊù¿ 16 
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άΦΦΦǘƘŜ ŦƛǊǎǘ ǉǳŜǎǘƛƻƴ ǘƻ ŀǎƪ ƛǎ ǿƘȅ ȅƻǳ ǿŀƴǘ ǘƻ ǳǎŜ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘΦέ όмлab{ύ 
άǳǎŜ ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ Řŀǘŀ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƛǘ ǿŀǎ ŎƻƭƭŜŎǘŜŘΦέ όмоt{¢ύ 

(Context) 

άǿŜ ǎƘƻǳƭŘ ōŜ ƳƛƴŘŦǳƭ ƻŦ ǘƘŜ ŎǳƭǘǳǊŜ ŀƴŘ ǘƘŜ ŎƻƴǘŜȄǘ ƛƴ ǿƘƛŎƘ ǇŜƻǇƭŜ ŀǊŜ ƭŜŀǊƴƛƴƎΦέ όо/.wύ 3 ðþă¾å 

(Culture) 

17 

ά{ƻ ǘƘƛǎ ƛƴǾƻƭǾŜǎ ƻŦ ŎƻǳǊǎŜ Ƙƻǿ Ŏŀƴ ƎŜǘ ǘƘŜ ŘŀǘŀΦέ όуIaIύ 
άΧƛǘ ƳŜƴǘƛƻƴǎ ǳǎƛƴƎ ŘŀǘŀΣ ŎƻƭƭŜŎǘƛƴƎΣ ŀƴŀƭȅȊƛƴƎΣ ƛƴǘŜǊǇǊŜǘƛƴƎ ŘŀǘŀΦέ όсC[aύ 

άƭƻƻƪƛƴƎ ƛƴǘƻ ŘƛŦŦŜǊŜƴǘ ƪƛƴŘ ƻŦ Řŀǘŀ ǘƘŀǘ ǿŜ Ŏŀƴ ƎŜǘΦέ όф[b.ύ 

6 Üú«ć½ÿj 

(Collecting) 

18 

άΧƛǘ ƳŜƴǘƛƻƴǎ ǳǎƛƴƎ ŘŀǘŀΣ ŎƻƭƭŜŎǘƛƴƎΣ ŀƴŀƭȅȊƛƴƎΣ ƛƴǘŜǊǇǊŜǘƛƴƎ ŘŀǘŀΦέ όсC[aύ 
άƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƛǎ ŀƴȅ ǘȅǇŜ ƻŦ ŀƴŀƭȅȊŜŘ ǘƘŀǘ ƘŜƭǇǎ ǎǘǳŘŜƴǘǎΣ ǘŜŀŎƘŜǊǎΣ ƛƴǎǘƛǘǳǘƛƻƴǎΦέ όтW[[ύ 

8 ôĊö´£ 

(Analysis) 

19 

άΧƛǘ ƳŜƴǘƛƻƴǎ ǳǎƛƴƎ ŘŀǘŀΣ ŎƻƭƭŜŎǘƛƴƎΣ ŀƴŀƭȅȊƛƴƎΣ ƛƴǘŜǊǇǊŜǘƛƴƎ ŘŀǘŀΦέ όсC[aύ 7 ¾ĊÆæ£ 

(Interpretation) 

20 

άƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƛǎ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘΣ ŎƻƭƭŜŎǘƛƻƴΣ ŀƴŀƭȅǎƛǎ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ƻŦ Řŀǘŀ ŀōƻǳǘ ƭŜŀǊƴŜǊǎ ŀƴŘ ǘƘŜƛǊ 
ŎƻƴǘŜȄǘǎΦέ όмнvwCύ 

8 Ç½vÀñ 

(Report) 

21 

άΧŦƻǊ ǇǳǊǇƻǎŜǎ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ƻǇǘƛƳƛȊƛƴƎ ƭŜŀǊƴƛƴƎ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘǎΦέ όмнvwCύ 5 ĂþĊĄzć¾Ċñ¹wĉ ć¿wÅ 

(Learning 
optimization) 

22 

άƛŦ ȅƻǳ ŀǎƪ ƳŜ ǿƘƻ ǿƻǳƭŘ ōŜƴŜŦƛǘ Ƴƻǎǘ ŦǊƻƳ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎΣ L ǿƻǳƭŘ ǎŀȅ ǘƘŀǘ ǘŜŀŎƘŜǊǎ ŀƴŘ ƭŜŀǊƴŜǊǎ ǿƻǳƭŘ 
benefit the ƳƻǎǘΦέ όтW[[ύ 

4 āºý¾Ċñ¹wĉ ÿ øöÞù 

(Teacher and learner) 

23 

άL ōŜƭƛŜǾŜ ǿŜ ŎƻǳƭŘ ǎŜŜ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƛƴ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎΦ ¢ƘŜ Ƴƻǎǘ ōŀǎƛŎ ƭŜǾŜƭ ƻŦ ŀƴȅ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ŜŦŦƻǊǘǎ 
is to explain what is happening and in the second level, it aims to find exceptions, trends, and differences within 

Řŀǘŀ ǊŜǇƻǊǘǎΦέ όммbt²ύ 

3  ćÿwívÿ ÿ ĈæĊÍĀ£ ćÿwívÿ

ĈÎĊ¸Ê£ 

(Descriptive analytics 
and diagnostic 

analytics) 

24 

ά²Ŝ ŀƭƭ ƪƴƻǿ ǘƘŀǘ Řŀǘŀ ƛǎ ǘƘŜ ŎƻǊŜ ƻŦ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎΦ ²ƛǘƘƻǳǘ Řŀǘŀ ǿŜ ƘŀǾŜ ƴƻǘƘƛƴƎ ǘƻ ǇǊŜǎŜƴǘΦ L ¢Ƙƛƴk, it is 
important to know what types of data we need to collect. If you ask me, I would say performance data could tell 

ǳǎ ƳƻǊŜ ŀōƻǳǘ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎΦέ όтW[[ύ 

2 ć¹¾îöúÝ ā¹v¹ 

(Performance data) 

25 

άhƴŜ ǘƘƛƴƎ ǘƘŀǘ L ŀƳ ǇŜǊǎƻƴŀƭƭȅ ƛƴǘŜǊŜǎǘŜŘ ǘƻ ƪƴƻǿ ƛǎ how students are interacting in the class and what kind of 
ǎƻŎƛŀƭ ƴŜǘǿƻǊƪǎ ŀǊŜ ƳŀŘŜ ōŜǘǿŜŜƴ ǎǘǳŘŜƴǘǎΦ ¢Ƙƛǎ ƪƛƴŘ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻǳƭŘ ƘŜƭǇ ƳŜ ǘƻ ƛƳǇǊƻǾŜ ǎǘǳŘŜƴǘǎΩ 

ŜƴƎŀƎŜƳŜƴǘΣ ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ŎƭŀǎǎΦέ όмоt{¢ύ 

2 ĈöùwÞ£ ā¹v¹ 

(Interaction data) 

26 

άL ǘƘƛƴƪ ǘƘŀǘ ǇŀǊŜƴǘǎ ŀǎ ƻƴŜ ƻŦ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎ ƻŦ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƘŀǾŜ ōŜŜƴ ƻǾŜǊƭƻƻƪŜŘ ƛƴ ǘƘŜ Ƴƻǎǘ ǊŜǎŜŀǊŎƘΦ 
[! ŎƻǳƭŘ ƘŜƭǇ ǇŀǊŜƴǘǎ ǘƻ ƪƴƻǿ Ƙƻǿ ǘƘŜƛǊ ŎƘƛƭŘ ƛǎ ŘƻƛƴƎ ƛƴ ǘƘŜ ŎƭŀǎǎΦέ όмнvwCύ 

3 üĉºõvÿ 

(Parents) 

27 

άL ōŜƭƛŜǾŜ ǘƘŀǘ ƛǘ ǿƻǳƭŘ ōŜ ŀƭǎƻ ƛƴǘŜǊŜǎǘƛƴƎ ǘƻ ŎƻƭƭŜŎǘ Řŀǘŀ ŀōƻǳǘ ǎǘǳŘŜƴǘǎΩΩ ǇǎȅŎƘƻƭƻƎƛŎŀƭ ŦŜŀǘǳǊŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜƛǊ 
learning style, attitude, self-ŜǎǘŜŜƳΣ ŀƴŘ ǎƻŎƛŀƭ ǎƪƛƭƭǎέΦ όм!9wύ 

1 Ĉ¤·wþÊývÿ½ ā¹v¹ 

(Psychological data) 

28 

ά¢ƘŜ ŦƛǊǎǘ ǘƘƛƴƎǎ ǿƘƛŎƘ ƛǎ ŎǊƛǘƛŎŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ƪƴƻǿ ƛǎ ǘƘŀǘ what we want from learning analytics. We need to 
ƪƴƻǿ ǿƘŀǘ Ǝƻŀƭǎ Ŏŀƴ ōŜ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŀŎƘƛŜǾŜŘ ōȅ ǇŜǊŦƻǊƳƛƴƎ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎΦέ ό2BAP) 

4 ãvºăv 

(Objectives) 

29 

ά¢ƘŜ Ƴƻǎǘ ŎƻƳǇƭƛŎŀǘŜŘ ƭŜǾŜƭ ƻŦ ƭŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ǘƘŀǘ ƳƛƎƘǘ ǿŜ ƘŀǾŜ ƴƻǘ ǊŜŀŎƘŜŘ ƻǳǘ ǘƘŜǊŜ ȅŜǘ is to have 
prescription form analytics. This is where learning analytics might guide us. However, we must be careful about 

ǘŜŎƘƴƻƭƻƎȅ ǘǊŀǇ ƘŜǊŜΦέ όр9Lwύ 

3 ćÀĉĀ¬£ ćÿwívÿ 

(Prescriptive 
analytics) 

30 

ά²Ŝ ƴŜŜŘ ǘƻ ƪƴƻǿ Ƙƻǿ Řŀǘŀ ƛǎ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ŀƴŀƭȅȊŜŘΦ ¢Ƙƛǎ is an important part of any learning analytics process. 
This is where we get to know learning analytics techniques.  Techniques such as regression, clustering, 

ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΣ ǇǊŜŘƛŎǘƛƻƴΣ ŀƴŘ ǊŜƭŀǘƛƻƴǎƘƛǇ ƳƛƴƛƴƎέ όуIaIύ 
άhƴŜ ǘƘƛƴƎ ǘƘŀǘ ƛǎ ǊŜŀƭƭȅ ƛƳǇƻǊǘŀƴǘ to be aware of is the methods and techniques can be used to analyze data for 

responding different educational questions. The most commonly used techniques are social network analysis, 
clustering, classification, regression, decision tree, descriptive analysis, factor analysis, relationship mining, 

ŘƛǎŎƻǾŜǊȅ ƳƛƴƛƴƎΣ ŀƴŘ ŀǎǎƻŎƛŀǘƛƻƴ ǊǳƭŜǎΦέ όмлab{ύ 

2 ìĊþî£wă  

(Techniques) 

31 

άL ōŜƭƛŜǾŜ ǘƘŀǘ Řŀǘŀ ǾŀǊƛŜǎ ŀ ƭƻǘ ŀƴŘ ŘƛŦŦŜǊŜƴǘ Řŀǘŀ ǘŜƭƭ ǳǎ ŘƛŦŦŜǊŜƴǘ ǘƘƛƴƎǎΦ ¢ƘŜ ƳƻǊŜ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜΣ ǘƘŜ ƳƻǊŜ ǿŜ 
know about ƭŜŀǊƴƛƴƎΦ hƴŜ ƪƛƴŘ ƻŦ Řŀǘŀ ƛǎ ŀŎŀŘŜƳƛŎ Řŀǘŀ ǘƘŀǘ ǘŜƭƭ ǳǎ ŀōƻǳǘ ǎǘǳŘŜƴǘǎΩ ŀŎŀŘŜƳƛŎ ōŀŎƪƎǊƻǳƴŘΦέ 

(3CBR) 

3 ā¹v¹ĈöĊÎ´£ ćwă 

(Academic data) 

32 

ά[ŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ŎƻǳƭŘ ŀƭǎƻ ōŜƴŜŦƛǘ ŎƻǳǊǎŜ ŘŜǎƛƎƴŜǊǎ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ƭŜŀŘŜǊǎΦ ¢ƘŜ ǊŜǇƻǊǘǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ǘƘŜƳ 
can help course designers to make better decisions in order to improve curriculum planning and help institutions 

ǘƻ ƳŀƪŜ ŜǾƛŘŜƴŎŜ ōŀǎŜŘ ŘŜŎƛǎƛƻƴǎΦέ όсC[aύ 

3 ûv¾ĉºù ÿ ć¾Ċñ¹wĉ ûw³v¾Õ 

(Learning designers 
and administrators) 

33 

άL ǘƘƛƴƪ ǇǊŜŘƛŎŀǘƛƻƴ ŀƭƎƻǊƛǘƘƳǎ ŀǊe the most commonly used techniques in learning analytics. Predictive analytics 
ǘŜƭƭ ǳǎ ǿƘŀǘ ǿƻǳƭŘ ƘŀǇǇŜƴΦ ²Ŝ ŎƻǳƭŘ ǇǊŜŘƛŎǘ ǎǘǳŘŜƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜΣ ƭŜŀǊƴƛƴƎ ǎǳŎŎŜǎǎ ŀƴŘ ǎǘǳŘŜƴǘǎΩ ŘǊƻǇ ƻǳǘΦέ 

(11NPW) 

3 ÈĊ~ ćÿwívÿĈþĊz  

(Predictive analytics) 

34 

άǿƘŀǘ L ƭƛƪŜ about learning analytics is its potential to provide personalized learning. LA captures data about each 
ƭŜŀǊƴŜǊ ŀƴŘ ǇǊƻǾƛŘŜǎ ƛƴǎƛƎƘǘ ŀōƻǳǘ ƘƛǎκƘŜǊ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΦέ ό4DCR} 

4 ĈÎ¸Éć¿wÅ 

(Personalization) 

35 

ά[ŜŀǊƴƛƴƎ ŀƴŀƭȅǘƛŎǎ ƭŜǘ ǳǎ ǘƻ ǘǊŀŎƪ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ ŀƴŘ ƳƻƴƛǘƻǊ ǘƘŜƛǊ ƭŜŀǊƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎΦέ ό9LNB) 5 Ĉzwĉ¿½v ÿ ¡½wÚý 

(Monitoring and 
assessment) 

36 
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v¼ñºí ªĉw¤ýĂæõoù ©v¾¸¤Åv ćv¾z āºÉ ÷w¬ýv ć½ ½¹ ć¾Ċñ¹wĉ ćÿwívÿ ćwă

 óÿº«-  ĈĉwÅwþÉ Ăz ¾¬þù.1  ÓĀz¾ù ºí Ĉývÿv¾å üĉ¾¤ÊĊz Ăí ºÉ ºí

 ā½wúÉ ºí Ăz,/  ćwăºí yĊ£¾£ Ăz Ä Å ÿ #ĈÆí Ă¯ ćv¾z ćÿwívÿ$

 ā½wúÉ,4  ā½wúÉ I#ôĊö´£$-,  ā½wúÉ ÿ #Ç½vÀñ$-+  #¾ĊÆæ£$¢Åv )

í ©v¾¸¤Åv ¿v ºÞzĂê{Õ Ăz ćºÞz È¸z ½¹ IĂĊõÿv ćwăºz wăºí ćºþ ½¹

ĂõĀêù ÿ üĊùwÒù yõwéĈù ĈöÍv ćwă óÿº« ½¹ ûj ªĉw¤ý Ăí øĉ¿v¹¾~. 

)¢Åv āºÉ Ătv½v ć½Ā´ù ć½v¼ñºí yõwé ½¹ 
 

 óÿº«.5 Ă¤åwĉv¼ñºí ¿v ôÍw³ ćwă ćv¾z ć½Ā´ù ć½ĈĉwÅwþÉ Ăæõoù ćwă ćÿwívÿ

ć¾Ċñ¹wĉ 
Table 3: Axial coding results for identifying learning analytics components 

üĊùwúÒù 
(Themes) 

Ăæõoù ćÿwívÿ ćwă

ć¾Ċñ¹wĉ 
(Learning analytics 

components) 

ā¹v¹v¾å 
(Meta-data) 

ā¹v¹ 
(Data) 

ĈþÞù ā¹v¹½v¹  
(Meaningful data) 

ĈöĊÎ´£ èzvĀÅ ā¹v¹ 
(Academic background data) 

ĈöĊÎ´£ ā¹v¹ 
(Academic data) 

¹¾îöúÝ ā¹v¹ 
(Performance data) 

ôùwÞ£ ā¹v¹ 
(Interaction data) 

vÿ½ ā¹v¹ûĈ¤·wþÉ 
(Psychological data) 

Üú«ć½ÿj 
(Collect) 

ºþĉv¾å 
(Process) 

ôĊö´£ 
(Analysis) 

Ç½vÀñ 
(Report) 

¾ĊÆæ£ 
(Interpretation) 

ĈæĊÍĀ£ 
(Descriptive) 

±ĀÖÅ 
(Levels) 

ĈÎĊ¸Ê£ 
(Diagnostic) 

ĈþĊz ÈĊ~ 
(Predictive) 

ćÀĉĀ¬£ 
(Prescriptive) 

ûwñºý¾Ċñ¹wĉ 
(Learners) 

ć»ûwÞæý 
(Stakeholders) 

ûwúöÞù 
(Teachers) 

ć¾Ċñ¹wĉ ûw³v¾Õ 
(Learning designers) 

ûv¾ĉºù 
(Administrators) 

üĉºõvÿ 
(Parents) 

ĂþĊĄzć¾Ċñ¹wĉ ć¿wÅ 
(Learning optimization) 

ãvºăv 
(Objectives) 

ÌĊ¸Ê£ 
(Diagnosis) 

ć¾Ċñ¹wĉ ºþĉv¾å ¿v Ĉăwñj 
(Awareness of learning process) 

¹½Ā·¿wz 
(Feedback) 

øĊúÎ£ć¾Ċñ 
(Decision making) 

xw£¿wz 

(Reflection) 

ĈúĊÚþ£¹Ā· 
(Self-regulation) 

ĈÎ¸Éć¿wÅ 
(Personalization) 

ÇÀĊòýv 
(Motivation) 

Ĉzwĉ¿½v ÿ ¡½wÚý 
(Monitoring and assessment) 

ĂþĊù¿ 
(Context) 

ÔĊ´ù 
(Environment) 

ðþă¾å 
(Culture) 

¡wÕw{£½v 
(Communication) 

Ăî{É ôĊö´£ĈÝwú¤«v ćwă 
(Social network analysis) 

ìĊþî£ 
(Techniques) 

 

ĂÉĀ·ćºþz 
(Clustering) 

Ăê{Õćºþz 
(Categorization) 

ÈĊ~ĈþĊz 
(Prediction) 

ûĀĊÅ¾ñ½ 
(Regression) 

øĊúÎ£ ¢·½¹ć¾Ċñ  
(Decision tree) 

ĈöùwÝ ôĊö´£ 
(Factor analysis) 

Ĉþú¬ýv üĊývĀé äÊí 
(Association rule mining) 

Ĉ{Ċ£¾£ ćwăĀòõv äÊí 
(Sequential pattern discovery) 

ĈæĊÍĀ£ ôĊö´£ 
(Descriptive analysis) 

 

Ă¤åwĉ è{Õ óÿº« ćwă. ĈöÍv ĂõĀêù ¢æă I ć¾Ċñ¹wĉ ćÿwívÿ ćv¾z

ĈĉwÅwþÉ ĂõĀêù 5¿v ºþ£½w{Ý Ăí ºÉć» I±ĀÖÅ Iºþĉv¾å Iā¹v¹ ćwă IûwÞæý

)ìĊþî£ ÿ ÔĊ´ù Iãvºăv ā¹v¹ ÛvĀýv Ăz ā½wÉv ā¹v¹ ĂõĀêù Ăí ¹½v¹ Ĉĉwă

Ĉùûwñºý¾Ċñ¹wĉ ¿v ć¾Ċñ¹wĉ ÔĊ´ù ¿v ûvĀ£ Üú«ć½ÿj v¾å ôùwÉ Ăí ¹¾í 

Iā¹v¹ ā¹v¹Ić¹¾îöúÝ ćwă ā¹v¹IĈöùwÞ£ ćwă ā¹v¹ĈþÞù ćwăā¹v¹ I½v¹ ćwă

IĈöĊÎ´£ ā¹v¹ćwă ûvÿ½Ĉ¤·wþÉ ā¹v¹ ÿ ĈöĊÎ´£ èzvĀÅ ćwă¢Åv ) ĂõĀêù

ć¾Ċñ¹wĉ ćÿwívÿ ºþĉv¾å ÿ ô³v¾ù Ăz ā½wÉv ºþĉv¾å Üú« ¿v Ăí ¹½v¹ ć½ÿj

 Ûÿ¾É ā¹v¹Éºā  v½ ā¹v¹ ¾ĊÆæ£ ÿ ā¹v¹ Ç½vÀñ Iā¹v¹ ôĊö´£ ô³v¾ù ÿ

Ĉù ôùwÉĀÖÅ Ăz ā½wÉv ±ĀÖÅ ĂõĀêù )¹ĀÉć¾Ċñ¹wĉ ćÿwívÿ ±  Ăí ¹½v¹

²ÖÅ Ă¯ ½¹Ĉù ĈĉwăĂ¤åwĉ è{Õ )¹v¹ ÷w¬ýv v½ ć¾Ċñ¹wĉ ćÿwívÿ ûvĀ£ wă

ÈĊ~ IĈÎĊ¸Ê£ IĈæĊÍĀ£ ²ÖÅ ½wĄ¯ ½¹ ôzwé ½wí üĉv ćÀĉĀ¬£ ÿ ĈþĊz

ć» ĂõĀêù )¢Åv ÷w¬ývwĉ ¹v¾åv Ăz ā½wÉv ûwÞæý ûwù¿wÅ Ăí ¹½v¹ Ĉĉwă

Ĉù³v¾ù ¿v ìĉ¾ă ½¹ ć¾Ċñ¹wĉ ćÿwívÿ ¿v ºþývĀ£ĈÉ¿Āùj Ĉ³v¾Õ ô 

ā¾ĄzĂ¤åwĉ è{Õ )ºýĀÉ ºþùć» IÈăÿÂ~ ćwă Iûwñºý¾Ċñ¹wĉ ôùwÉ ûwÞæý

 üĉºõvÿ ÿ ĈÉ¿Āùj ûw³v¾Õ Iûv¾ĉºù IûwúöÞù¢Åv Ăz ā½wÉv ãvºăv ĂõĀêù )

ãºăă ½¹ v½ wĄýj ć¾Ċñ¹wĉ ćÿwívÿ Ăí ¹½v¹ Ĉĉwă¾ Ĉ³v¾Õ ô³v¾ù ¿v ìĉ

Ĉù ów{ý¹ ĈÉ¿Āùjºí ¿v Ăí ć¾Ċñ¹wĉ ćÿwívÿ ãvºăv )ºþíć½v¼ñ wă

zĂĂþĊĄz ôùwÉ ¢Åv āºùj ¢Å¹ ¿v Ĉăwñj IÌĊ¸Ê£ Ić¾Ċñ¹wĉ ć¿wÅ

øĊúÎ£ I¹½Ā·¿wz Iºþĉv¾åĈÎ¸É IĈúĊÚþ£¹Ā· Ixw£¿wz Ić¾Ċñ Ić¿wÅ

ÇÀĊòývI  Ĉzwĉ¿½v ÿ ¡½wÚý¢Åv IĂþĊù¿ Ăz ā½wÉv ć¾Ċñ¹wĉ ćÿwívÿ ÔĊ´ù )

ìĊþî£ ¢ĉwĄý ½¹ ÿ ¹½v¹ ÔĊ´ù ½¹ ¹Ā«Āù ¡wÕw{£½v ÿ ðþă¾å ćwă



øÉwă Ĉþz øÙwíºĊÅ                                                                                     $4//                                  ό                                                              S. K. Banihashem 

 ćÿwívÿôĊö´£ ½wí Ăí ć¾Ċñ¹wĉ ā¹v¹Ĉù ÷w¬ýv v½ wăºþă¹  ôùwÉ

ìĊþî£ôĊö´£ ćwă Ăî{ÉIĈÝwú¤«v ćwă ĂÉĀ·Ićºþz Ăê{Õ Ićºþz

ÈĊ~øĊúÎ£ ¢·½¹ IûĀĊÅ¾ñ½ IĈþĊz äÊí Iüú¬ýv üĊývĀé äÊí Ić¾Ċñ

 äÊí ÿ ĈæĊÍĀ£ Çÿ½ IĈöùwÝ ôĊö´£ IĈ{Ċ£¾£ ćwăĀòõv¢Åv) 

 

 ćÿwívÿ xĀ¯½w¯ 5÷ÿ¹ óvoÅć¾Ċñ¹wĉ Ç¿Āùj ½¹ ĂþĊĄz ćv¾z ć¿wÅ
ć¾Ċñ¹wĉ  ôîÉ Ă¯ Ăz¢ÅvK 

v ÷¾ý Ĉ«ÿ¾·Ăæõoù ÿ wăºí Ĉöí ćwúý ćv¾z ½vÀå ćÿwívÿ ĈöÍv ćwă

 ôîÉ ±¾É Ăz Ç¿Āùj ½¹ ć¾Ċñ¹wĉ, ¢Åv) 

ĂõĀêù ÿ wăºí Ăz Ă«Ā£ wzz ćwăĂ½½¾z Ăz èê´ù Iāºùj ¢Å¹ ¢ĊæĊí ĈÅ

Ăæõoù üĊz Ôzvÿ½ ĈòýĀò¯wÎ³v ćwăĀ¯½w¯ üĉÿº£ ćv¾z āºÉ ĈùĀĄæù x

Ç¿Āùj ½¹ ć¾Ċñ¹wĉ ćÿwívÿ ĂþĊĄz ćv¾zć¾Ċñ¹wĉ ć¿wÅ  ćv¾z )¢·v¹¾~

 èê´ù I½ĀÚþù üĉvüúÑ  ÿ ĈÝĀÑĀù ûwÎÎ¸¤ù wz ¡½ĀÊù ÷w¬ýv

 xĀ¯½w¯ Ătv½v Ăz ĈÊăÿÂ~ ĂþĊÊĊ~ ÿ ć¾Úý Ĉýw{ù Ăz ĂÞ«v¾ù üĊþ°úă

Ç¿Āùj ½¹ ć¾Ċñ¹wĉ ćÿwívÿ ĈùĀĄæù ĂþĊĄz ćv¾zć¾Ċñ¹wĉ ć¿wÅ  ±¾É Ăz

 ôîÉ- ¤·v¹¾~)¢Åv Ă 

 ôîÉ ½¹ āºÉ Ătv½v ĈùĀĄæù xĀ¯½w¯ ÃwÅv ¾z- Ăæõoù I<ÔĊ´ù ;

ĂÕw³v ć¾Ċñ¹wĉ ćÿwívÿĂæõoù ¾ĉwÅ āºþþí Ăí ¢Åv ć¾Ċñ¹wĉ ćÿwívÿ ćwă

ć¾Ċñ¹wĉ ÔĊ´ù ¿v vº« ć¾Ċñ¹wĉ Ăí ¹½v¹ üĉv Ăz ā½wÉv Üévÿ ½¹ ôzwé Çv

Ĉĉvº« iÀ« ć¾Ċñ¹wĉ ĂþĊù¿ ÿ ¢ÆĊý ½ĀÎ£Ĉù ć¾Ċñ¹wĉ ¾ĉ¼~wý ÿ ºÉwz

ôùwÉ Ĉù ÀĊý ðþă¾å ÿ ¡wÕw{£½v Ătv½v ĈùĀĄæù xĀ¯½w¯ Ăz Ă«Ā£ wz )ºÉwz

 Ăz Ă«Ā£ ć¾Ċñ¹wĉ ćÿwívÿ ½¹ óÿv ÷wñ IāºÉ<ãvºăv ;)¢Åv 

Ĉù Ì¸Êù Ăí ¢Åv ć¾Ċñ¹wĉ ćÿwívÿ ½¹ ãºăĂæõoù Iºþí Ăz ¾òĉ¹ ćwă

 Ăæõoù Ić¾Ċñ¹wĉ ćÿwívÿ ãºă ćwþ{ù ¾z )ºþþí ôúÝ ôîÉ Ă¯< ć»

ûwÞæý ;Ĉù Ì¸Êùÿ ½¹ Ăí ¹ĀÉ ćÿwívÿ ãºă ¾ñv )¢Åv ÷ÿ¹ ÷wñ Üév

ĈÎ¸É Ić¾Ċñ¹wĉüĉv ½¹ JºÉwz ć¾Ċñ¹wĉ ć¿wÅć» ¡½ĀÍ wĉ ûwÞæý

¸ùLívÿ ûw{ÕwLñ¹wĉ ćÿwLñ¹wĉ Ić¾ĊLĈù ûwñºý¾ĊþÉwzLñ ½¹ )ºLÅ ÷wLI÷Ā 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 ôîÉ-5 Ç¿Āùj ½¹ ć¾Ċñ¹wĉ ćÿwívÿ ĈùĀĄæù xĀ¯½w¯ ĂþĊĄz ćv¾zć¾Ċñ¹wĉ ć¿wÅ 

Fig.2: Conceptual framework of learning analytics for learning optimization in education  

 

Ĉù Ì¸Êù ÛĀý Ă¯ IāºÉ üĊĊÞ£ ãºă ćwþ{ù ¾z Ăí øĊþí<ā¹v¹; Ĉĉwă

Üú« ¢Åv ÷¿đj I÷½wĄ¯ ÷wñ )øĊzwĉ ¢Å¹ ãºă Ăz øĊývĀ¤z w£ øĊþí ć½ÿ

 û¹¾í Ì¸Êù<±ĀÖÅ ; ć¾Ċñ¹wĉ ćÿwívÿ¢Åv  üĊĊÞ£ Ăíûj  Ăz Ă¤Æzvÿ

 Ić¾Ċñ¹wĉ ćÿwívÿ ãºă ¾ñv Iów¨ù ćv¾z )¢Åv ć¾Ċñ¹wĉ ćÿwívÿ ãºă

 ²ÖÅ ¢õw³ üĉv ½¹ JºÉwz ôĊÎ´£ ë¾£ ¾Ö· ½¹ ûwñºý¾Ċñ¹wĉ ĈĉwÅwþÉ

 Iø¬þ~ ÷wñ ½¹ )¹Āz ºăvĀ· ĈÎĊ¸Ê£ ²ÖÅ Ić¾Ċñ¹wĉ ćÿwívÿ<ºþĉv¾å ;

Ĉù üĊĊÞ£ ć¾Ċñ¹wĉ ćÿwívÿ¢ĊõwÞå Ăúă ½¹ MwùĀúÝ Ăí ¹ĀÉ ćwă

ĉÿwívÿĊñ¹wĊ ćÿwívÿ ²ÖÅ Ăz Ă«Ā£ wz wùv Jºý½v¹ ûwÆîĉ ćºþĉv¾å Ić¾

Ĉù ć¾Ċñ¹wĉºÉwz ¡ÿwæ¤ù Ĉúí ºývĀ£ IøÊÉ ÷wñ ½¹ I¢ĉwĄý ½¹ )

<ìĊþî£;Ĉù Ì¸Êù ć¾Ċñ¹wĉ ćÿwívÿ ćwăþî£ xw¸¤ýv Ăí ¹ĀÉ ìĊ

÷wñ Ăz Ă¤Æzvÿ ć¾Ċñ¹wĉ ćÿwívÿćwă Ăz üĊÊĊ~ ćÿwívÿ ãºă āÂĉÿ
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Fig. 1: MAXQDA2018 coding results for learning analytics components 
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Table 4: Results for Content Validity Index (CVI) 
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ìĊþî£wă  

(Techniques) 

85.71 2 12 
ĂÉĀ·ćºþz 
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Table 5: Kappa results  

Approx. 

Sig. 

Approx. 
bT 
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Std. 
aError 

Ç¿½v 

Value)# 
 

.000 6.685 .110 
.642 
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 w~wí èåvĀ£ ûvÀĊù ć¾Ċñ ā¿vºýv

¾{¤Þù ¹½vĀù ¹vºÞ£ ćv¾z 

(Measure of 

Agreemen Kappa 

N of Valid Cases) 
   a. Not assuming the null hypothesis. 
   b. Using the asympotic standard error assuming the null hypothesis 
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Recommendation# ĂýĀúý ¿v Ĉîĉ ĈÝĀþÎù ÇĀă ÔÅĀ£ ćÿwívÿ ćwă

Ĉù ćÀĉĀ¬£ ²ÖÅ ½¹ ć¾Ċñ¹wĉ )ºÉwzwĉ ćÿwívÿ ¾òĉ¹ øĄù Ăæõoù Ić¾Ċñ¹

Ĉù ć¾Ċñ¹wĉ ćÿwívÿ ºþĉv¾å Ăz ā½wÉv Ăæõoù üĉv )ºÉwz Ăí ¹½v¹ ÛĀÑĀù üĉv

ñ¹wĉ ćÿwívÿĈù ĈÕ v½ Ĉö³v¾ù ÿ ºþĉv¾å Ă¯ ć¾Ċí ½¹ v½ ¹Ā· ªĉw¤ý w£ ºþ



 ºö« IÇ¿Āùj ć½ÿwþå ĈúöÝ Ăĉ¾Êý,/ ā½wúÉ I/ IÀĊĉw~ ,.44                           $4/2#                               Tech. of Edu. J. 14(4): 937-948, Autumn 2020  

ć» ½wĊ¤·výĂ¤åwĉ Ăz Ă«Ā£ wz )ºă¹ ½v¾é ûwÞæ ºþĉv¾å Iwăćÿwívÿ  ć¾Ċñ¹wĉ

Üú« Ăö³¾ù ¿vā¹v¹ ć½ÿjĈù Ûÿ¾É wăā¹v¹ Ăö³¾ù üĉv ½¹ Ăí ¹ĀÉ ćwă

¹ ć¾Ċñ¹wĉ ºþĉv¾å ½¹ āºÉ ºĊõĀ£Ĉù ¢åwĉ½ĀÉā¹v¹ ¢åwĉ½¹ Üzwþù ÿ ¹ wă

 ÛĀþ¤ù¢Åv āºúÝ ¿v Ĉîĉ Ăí üĉ¾£ā¹v¹ ¢åwĉ½¹ Ü{þùIwă  ¢ĉ¾ĉºù ø¤ÆĊÅ

ć¾Ċñ¹wĉ Ĉù ûwñºý¾Ċñ¹wĉ ¡wÝĒÕv ø¤ÆĊÅ ÿ Ăz ćºÞz Ăö³¾ù )ºÉwz

ā¹v¹ ôĊö´£wÉv wăìĊþî£ ¿v IÈ¸z üĉv ½¹ Ăí ¹½v¹ ā½ćÿwívÿ äö¤¸ù ćwă 

ā¹v¹ ¿v Ăí ĈõvoÅ Ăz Ă«Ā£ wz ć¾Ċñ¹wĉºù wă Ĉù ā¹wæ¤Åv I¢Åv ¾Úý )¹ĀÉ

 I÷ĀÅ Ăö³¾ùā¹v¹ Ç½vÀñ wă¢Åv ć½vºĉ¹ Ăz È¸z üĉv ½¹ Ăí ć¿wÅ

Ĉù ¡wÝĒÕvā¹v¹ )øĉ¿v¹¾~ôĊö´£ ćwă  ćwă½v¹Āúý ÿ ówîÉv ½¹ āºÉ

ć» ½wĊ¤·v ½¹ äö¤¸ùĈù ½v¾é ûwÞæýĊñ ¾ĊÆæ£ Ăz I÷½wĄ¯ Ăö³¾ù ½¹ )¹¾

ĈùJøĉ¿v¹¾~ ów¨ù ćv¾z í ÈþĊz ć¾Ċñ¹wĉ ćÿwívÿ ¾z½wĈù yÆí Ăí ºþí

ā¹wæ¤Åv Ă¯v ćvā¹v¹ ôĊö´£ Ç½vÀñ ¿Ĉù wăºÉwz Ă¤Év¹ ºývĀ£J z ÷vºí Ă

Ĉù ĈÉ¿Āùj óvoÅ ÿ ¹v¹ ¶Åw~ ûvĀ£¿Āùj Ăö·vºù Ă¯ ĈÞéĀù Ăz ĈÉ

Ĉù )¹Āúý »w¸£v ûvĀ£ìĊþî£ Ić¾Ċñ¹wĉ ćÿwívÿ Ăæõoù ¾òĉ¹ wă¢Åv )

ìĊþî£ø¤ĉ½Āòõv Ăz wă ôĊö´£ ćv¾z Ăí ¹½v¹ ā½wÉv ćÿwívÿ ćwăā¹v¹ ¿v wă

Ĉù ā¹wæ¤Åv ûjìĊþî£ ûÿºz )¹ĀÉĈúý ć¾Ċñ¹wĉ ćÿwívÿ ćwă øĊývĀ£

ā¹v¹Üú« ćwă )øĊþí Ç½vÀñ ÿ ôĊö´£ v½ ć¾Ċñ¹wĉ ºþĉv¾å ½¹ āºÉ ć½ÿj

 ć¾Ċñ¹wĉ ćÿwívÿ Ü«¾ù óºù ½¹8,17  ć¾Ċñ¹wĉ ćÿwívÿ ĈùĀúÝ óºù ÿ

8,2 7Ĉöí ²ÖÅ ½¹ìĊþî£ Ăz ¾£Ăz ć¾Ċñ¹wĉ ćÿwívÿ ćwă¿v Ĉîĉ ûvĀþÝ 

Ăæõoù ¿¾~ ÿ ûwþĊõ IüĊþ°úă )¢Åv āºÉ ā½wÉv wă$Liñán & Pérez# 8-37 

¾îĊz ÿ Äþúĉ¿ ÿ $Siemens & Baker# 8-47  Ăz ¹Ā· ÈăÿÂ~ ½¹

ìĊþî£ā¹¾í ā½wÉv ć¾Ċñ¹wĉ ćÿwívÿ ćwăĂ¤åwĉ wz ĀÆúă Ăí ºýv ćwă

Ĉù ¾Ñw³ ÈăÿÂ~ )ºÉwz ¿¾~ ÿ ûwþĊõ Iów¨ù ćv¾z8-37 ìĊþî£ Ăz ¿v Ĉĉwă

ĂÉĀ· ôĊ{éÈĊ~ Ićºþz½v IĈþĊzÓw{£Ăî{É ôĊö´£ Ićÿwí IĈÝwú¤«v ćwă

ü¤ùóºù wz ãwÊ¤ív ÿ ćÿwíĂz wăìĊþî£ ûvĀþÝ ć¾Ċñ¹wĉ ćÿwívÿ ćwă

Ĉù ā½wÉvìþĊî£ wz ĀÆúă Ăí ºþþí ÈăÿÂ~ üĉv ½¹ āºÉ ±¾Öù ćwă

Ĉù )ºÉwz 

 ¾îĊz ÿ Äþúĉ¿ üĊþ°úă8-47 Çÿ½ ĂzĂê{Õ Ăöú« ¿v Ĉĉwă Ićºþz

½ ôĊö´£ IûĀĊÅ¾ñĂî{É ôĊö´£ IĈöùwÝ ćwăĀòõv Çÿwí IĈÝwú¤«v ćwă

wí ÿ Ĉ{Ċ£¾£ìĊþî£ ûvĀþÝ Ăz Ĉþú¬ýv üĊývĀé Çÿ ć¾Ċñ¹wĉ ćÿwívÿ ćwă

Ĉù ā½wÉvĂ¤åwĉ wz ĀÆúă Ăí ºþþíĈù ¾Ñw³ ÈăÿÂ~ ćwă )ºÉwzĂ¤îý ćv

ìĊþî£ wz ĂÖzv½ ½¹ ºĉwz Ăí ¢Åv üĉv ¢Év¹ ¾Úý ½¹ ć¾Ċñ¹wĉ ćÿwívÿ ćwă

ívÿ Ăí Ĉåºă Ăz Ă¤Æz ĂíĈù ów{ý¹ ć¾Ċñ¹wĉ ćÿw ÛĀý Ăz Ă¤Æz ÿ ºþí

ā¹v¹Üú« Ăí ćvívÿ ìĊþî£ I¢Åv āºÉ ć½ÿj ā¹wæ¤Åv ¹½Āù ć¾Ċñ¹wĉ ćÿw

Ĉù ÀĊý Iów¨ù ćv¾z )ºÉwz ¡ÿwæ¤ù ºývĀ£ ć¾Ċñ¹wĉ ćÿwívÿ ãºă Ăí Ĉýwù¿

ÈĊ~J¢Åv ûwĉĀ¬Êýv¹ ĈöĊÎ´£ ĈþĊz øĊ£½ĀòõvÈĊ~ ćwăĈþĊz  ôĊ{é ¿v

øĊúÎ£ ¢·½¹ć¾Ċñ ā¹wæ¤Åv ¹½Āù Ĉù ½v¾é ćÿwívÿ ãºă Ăí Ĉýwù¿ )ºý¾Ċñ

 ½¹ ûwĉĀ¬Êýv¹ ¡ĒùwÞ£ ĈòýĀò¯ ¢åwĉ½¹ ć¾Ċñ¹wĉ ½¹ ÿ Ã½¹ ÃĒí

Ĉù ć¾Ċñ¹wĉ ºþĉv¾åºÉwzJ Ăî{É ôĊö´£Ĉù ĈÝwú¤«v ćwă ¹¾z½wí ºývĀ£

£v ćwă¹vºĉÿ½ äĊÍĀ£ ć¾Ċñ¹wĉ ćÿwívÿ ãºă Ăí Ĉýwù¿ wĉ ºÉwz Ă¤Év¹ çwæ

 ć¾Ċñ¹wĉ ºþĉv¾å ½¹ ā¹w¤åvJ¢Åv ìĊþî£ôĊ{é ¿v Ĉĉwă  IĈæĊÍĀ£ ½wùj

Ăê{ÕĂÉĀ· ÿ ćºþzĈù ćºþz)¹ĀÉ Üévÿ ºĊæù ºývĀ£  

Üú« ½¹Ă¤åwĉ ¿v ćºþz ¢å¾ñ ¡½ĀÍ Ăí Ĉ¨´z ÿ ¾Ñw³ ÈăÿÂ~ ćwă

Ĉù Ăí ¢æñ ûvĀ£Ċ³ ć¾Ċñ¹wĉ ćÿwívÿ Ç¿Āùj ½¹ ½v¹ āºþĉj ÿ ºĉº« ĂÖ

Ĉù Ăí ºÉwz øĊăvĀ¸z Ă¯ ÿĉv IøĊăvĀ¸ý Ă¯ðý½¾~ Èêý ĂÖĊ³ ü ½¹ ć¾£

 ¢Év¹ ºăvĀ· āºþĉj ĈÉ¿Āùj ¡đ¹wÞù8/ I,/  ÿ-27 ) ÿ ¹wÞzv Ĉå¾Þù

ĂæõoùăĈù ìúí ûwñºþývĀ· Ăz ĂÖĊ³ üĉv ćw xĀ¯½w¯ ü¤Év¹ wz w£ ºþí

 Ç¿Āùj ½¹ ûj ćwă¹¾í½wí Ăz ¢{Æý IüĉĀý ĂÖĊ³ üĉv ¹wÞzv ¿v ºþù½w¤·wÅ

¾îæ£ ÿ ôùm£ ć¾Ċñ¹wĉ ÿ È¸z¾§vć¾£  ½¹ ºþývĀ¤z ÿ ºþÉwz Ă¤Év¹

ĂþĊĄzā¾Ąz ûj ¿v ć¾Ċñ¹wĉ ć¿wÅ)ºýĀÉ ºþù 
 

Ĉýv¹½ºé ÿ ¾îÊ£ 

Ĉù ĂæĊÙÿ ¹Ā· ¾zwĊõ ¾¤í¹ øýw· ¿v Ăí øýv¹ )Ĉ~ ûºĉwæîù $Leah P. 

Macfadyen# wĊ{úöí ÈĊ¤ĉ¾z āwòÊýv¹ ¿v $The University of British 

Columbia# ăwúă ¢ú³¿ ĂíĂ{³wÎù ÷w¬ýv ćv¾z ĈòþºĊÊí v½ wăāv Iºý

£ )øþí ¾îÊ£ ÿ ¾ĉºê¢í¾É ¿v üĊþ°úăþþí Ăz ôĊõ¹ Ăz ÈăÿÂ~ ½¹ ûwñº

ëv¾¤ÉvÈýv¹ ć½v¼ñĈù ¾îÊ£ ÿ ¾ĉºê£ ûwÉ)øþí 
 

Üåwþù Ï½wÞ£ 

<®Ċă¢Åv āºÊý ûwĊz ûwñºþÆĉĀý ÔÅĀ£ Üåwþù Ï½wÞ£ ĂýĀñ.; 
 

¼·kù ÿ Üzwþù 

[1] Prensky M. Digital natives, digital immigrants part 1. On the 
Horizon. 2001; 1;9(5):1-6. 
 
[2] Siemens G. Connectivism. A learning theory for the digital 
age. International Journal of Instructional Technology and 
Distance Learning. 2004; 2(1):1-9. 
 
[3] Banihashem S K, Aliabadi K, Pourroostaei Ardakani S, Nili 
AhmadAbadi MR, Delavar A. Investigation on the role of 
learning theory in learning analytics. Interdisciplinary Journal of 
Virtual Learning in Medical Sciences. 2019; 10(4):14-27. 
 
[4] Banihashem SK. Third wave: learning analytics. Journal of 
Educational Technology. 2017; 4(6):11-22.  
 
[5] Fiaidhi J. The next step for learning analytics. IT Professional. 
2014; 16(5):4-8. 
 
[6] Zeide E. The structural consequences of big data-driven 
education. Big Data. 2017 ; 5(2):164-172. 
 
[7] Cooper MM. Data-driven education research. Science. 2007; 
317(5842):1171. 
 
[8] Mokhtari K, Rosemary CA, Edwards PA. Making instructional 
decisions based on data: What, how, and why. The Reading 
Teacher. 2007; 61(4):354-359. 
 
[9] Siemens G, Long P. Penetrating the fog: Analytics in learning 
and education. EDUCAUSE Review. 2011; 46(5):30-37. 
 
[10] Banihashem SK, Aliabadi K, Ardakani SP, Delaver A, 
Ahmadabadi MN. Learning analytics: A critical literature review. 

https://www.emerald.com/insight/content/doi/10.1108/10748120110424816/full/html
https://www.emerald.com/insight/content/doi/10.1108/10748120110424816/full/html
https://www.semanticscholar.org/paper/Connectivism%3A-A-Learning-Theory-for-the-Digital-Age-Siemens/f87c61b964e32786e06c969fd24f5a7d9426f3b4
https://www.semanticscholar.org/paper/Connectivism%3A-A-Learning-Theory-for-the-Digital-Age-Siemens/f87c61b964e32786e06c969fd24f5a7d9426f3b4
https://www.semanticscholar.org/paper/Connectivism%3A-A-Learning-Theory-for-the-Digital-Age-Siemens/f87c61b964e32786e06c969fd24f5a7d9426f3b4
https://ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdfhttps:/ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdf
https://ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdfhttps:/ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdf
https://ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdfhttps:/ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdf
https://ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdfhttps:/ijvlms.sums.ac.ir/article_45903_d4f408a351ea47c4993a8370119f34ce.pdf
https://www.researchgate.net/publication/335971203_mwj_swm_wakawy_yadgyry
https://www.researchgate.net/publication/335971203_mwj_swm_wakawy_yadgyry
https://ieeexplore.ieee.org/document/6908909
https://ieeexplore.ieee.org/document/6908909
https://pubmed.ncbi.nlm.nih.gov/28632444/
https://pubmed.ncbi.nlm.nih.gov/28632444/
https://pubmed.ncbi.nlm.nih.gov/17761867/
https://pubmed.ncbi.nlm.nih.gov/17761867/
https://ila.onlinelibrary.wiley.com/doi/abs/10.1598/RT.61.4.10
https://ila.onlinelibrary.wiley.com/doi/abs/10.1598/RT.61.4.10
https://ila.onlinelibrary.wiley.com/doi/abs/10.1598/RT.61.4.10
https://er.educause.edu/articles/2011/9/penetrating-the-fog-analytics-in-learning-and-education
https://er.educause.edu/articles/2011/9/penetrating-the-fog-analytics-in-learning-and-education
https://ijvlms.sums.ac.ir/article_44834.html
https://ijvlms.sums.ac.ir/article_44834.html


øÉwă Ĉþz øÙwíºĊÅ                                                                                     $4/3                                  ό                                                              S. K. Banihashem 

Interdisciplinary Journal of Virtual Learning in Medical Sciences. 
2018; 9(2):1-10. 
 
ώммϐ tŀǊŘƻ !Σ WƻǾŀƴƻǾƛŎ WΣ 5ŀǿǎƻƴ {Σ DŀǑŜǾƛŏ 5Σ aƛǊǊƛŀƘƛ bΦ ¦ǎƛƴƎ 
learning analytics to scale the provision of personalized 
feedback. British Journal of Educational Technology. 2019; 
50(1):128-138. 
 
[12] Vytasek JM, Patzak A, Winne PH. Analytics for student 
engagement. In Tsihrintzis GA, Lakhmi JC. (eds.) Machine 
learning paradigms. Switzerland: Springer International 
Publishing; 2020. p. 23-48. 
 
[13] Arnold KE, Pistilli MD. Course signals at Purdue: Using 
learning analytics to increase student success. In Proceedings of 
the 2nd international conference on learning analytics and 
knowledge. US: ACM; 2012 Apr 29. pp. 267-270. 
 
[14] Avella JT, Kebritchi M, Nunn SG, Kanai T. Learning analytics 
methods, benefits, and challenges in higher education: A 
systematic literature review. Online Learning. 2016; 20(2):13-
29. 
 
[15] Picciano AG. Big data and learning analytics in blended 
learning environments: Benefits and concerns. IJIMAI. 2014; 
2(7):35-43. 
 
[16] Chatti MA, Dyckhoff AL, Schroeder U, Thüs H. A reference 
model for learning analytics. International Journal of 
Technology Enhanced Learning. 2013; 4 5-6):318-331. 
 
[17] Greller W, Drachsler H. Translating learning into numbers: 
A generic framework for learning analytics. Journal of 
Educational Technology & Society. 2012; 15(3):42-57. 
 
[18] Verbert K, Duval E, Klerkx J, Govaerts S, Santos JL. Learning 
analytics dashboard applications. American Behavioral 
Scientist. 2013; 57(10):1500-1509.  
 
[19] Elias T. Learning analytics: Definitions, processes and 
potential. Corpus ID: 16906479. Retrieved in March 2, 2020. 
 
[20] Clow D. The learning analytics cycle: closing the loop 
effectively. In Proceedings of the 2nd international conference 
on learning analytics and knowledge. US: ACM; 2012 Apr 29. pp. 
134-138. 
 
[21] Banihashem Sk. Development and validation of learning 
environment design model based on the constructivism theory 
in higher education with a focus on learning analytics. [doctoral 
dissertation]Φ !ƭƭŀƳŜƘ ¢ŀōŀǘŀōŀΩƛ ¦ƴƛǾŜǊǎƛǘȅΤ ¢ŜƘǊŀƴΣ нлнлΦ  
 
[22] Rezaei E. Learning analytics and MOOCs. Newsletter of 
Iranian E - Learning Society. 2017; 6(3):1-3. 

[23] Braun V, Clarke V. Using thematic analysis in psychology. 
Qualitative research in psychology. Qualitative Research in 
Psychology. 2006; 3(2):77-101. 
 
[24] Corbin J, Strauss A. Basics of qualitative research: 
Techniques and procedures for developing grounded theory. 
Thousand Oaks, California, Sage publications; 2014. 
 
[25] Waltz CF, Bausell BR. Nursing research: design statistics and 
computer analysis. Philadelphia: Davis FA Publishing Company; 
1981. 
 
[26] Shacklock X. From bricks to clicks: The potential of data and 
analytics in higher education. London: Higher Education 
Commission; 2016. 
 
[27] Siemens G. Learning analytics: The emergence of a 
discipline. American Behavioral Scientist. 2013; 57(10):1380-
1400. 
 
[28] Liñán LC, Pérez ÁA. Educational data mining and learning 
analytics: differences, similarities, and time evolution. 
International Journal of Educational Technology in Higher 
Education. 2015; 12(3):98-112. 
 
[29] Siemens G, Baker RS. Learning analytics and educational 
data mining: towards communication and collaboration. In 
Proceedings of the 2nd international conference on learning 
analytics and knowledge. US: ACM; 2012 Apr 29. pp. 252-254. 

 
ûwñºþÆĉĀý Ĉå¾Þù 

AUTHOR(S) BIOSKETCHES 

øÉ wă Ĉþz øÙwí ºĊÅ  Ă¤LLÉ½ ôĊLLÎ´¤õv ß½wå

 ½¹ Ĉtw{Õw{Õ ĂùĒÝ āwòÊýv¹ ¿v ĈÉ¿Āùj ćÁĀõĀþî£

Éwz Ĉù ć¾¤í¹ ÜÖêùþ v½ ¹Ā· ĈÅwþÉ½wí ë½ºù )º

ÿ Àĉ¾{£ āwòÊýv¹ ¿v  v½ ¹Ā· ºÉ½v ĈÅwþÉ½wí ë½ºù

 ćÁĀõĀþî£ Ă¤LLLÉ½ ½¹ Ĉtw{Õw{Õ ĂùĒÝ āwòLLLÊýv¹ ¿v

ā¹Āúý ¢åwĉ½¹ ĈLÉ¿Āùj ÈĊ¤ĉ¾z āwòLÊýv¹ ½¹ āwù Ăý ¡ºù Ăz ûwLÊĉv )ºýv

 wz ĂÖzv½ ½¹ èĊê´£ ÷w¬ýv Ăz ûºĉwæîù )Ĉ~ wĊõ ¾¤í¹ ¢ĉvºă wz wĊ{úöí

 Ă¤·v¹¾~ ć¾Ċñ¹wĉ Ĉ³v¾Õ ÿ ć¾Ċñ¹wĉ ćÿwívÿ¢LLLÅv ) Ĉ£wêĊê´£ ĂÖĊ³

 ć¾Ċñ¹wĉ ¾z Àí¾ú¤ù ûwLLLÊĉvwê£½v  Ić¾Ċñ¹wĉ ćÿwívÿ Ić½ÿwþå wz Ă¤åwĉ

)ºÉwz Ĉù ć¾Ċñ¹wĉ Ĉ³v¾Õ ÿ ĈÉ¿Āùj Ĉ³v¾Õ 
Banihashem, S. K. Department of Educational Technology, 
Faculty of Educational Sciences and Psychology, Allameh 
Tabataba'i University (ATU), Tehran, Iran 

  k.banihashem@atu.ac.ir 
 

 

Citation (Vancoure): Banihashem, S.K. [Identifying components of learning analytics in education and providing a 
conceptual framework for optimizing learning]. Tech. Edu. J. 2020; 14(4): 937-948 

 http://dx.doi.org/10.22061/tej.2020.6365.2387  

 

COPYRIGHTS 
©2020 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution (CC BY 4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, as long as the original authors and source are cited. 
No permission is required from the authors or the publishers. 

 

https://ijvlms.sums.ac.ir/article_44834.html
https://ijvlms.sums.ac.ir/article_44834.html
https://onlinelibrary.wiley.com/doi/full/10.1111/bjet.12592
https://onlinelibrary.wiley.com/doi/full/10.1111/bjet.12592
https://onlinelibrary.wiley.com/doi/full/10.1111/bjet.12592
https://onlinelibrary.wiley.com/doi/full/10.1111/bjet.12592
https://link.springer.com/chapter/10.1007/978-3-030-13743-4_3
https://link.springer.com/chapter/10.1007/978-3-030-13743-4_3
https://link.springer.com/chapter/10.1007/978-3-030-13743-4_3
https://link.springer.com/chapter/10.1007/978-3-030-13743-4_3
https://dl.acm.org/doi/10.1145/2330601.2330666
https://dl.acm.org/doi/10.1145/2330601.2330666
https://dl.acm.org/doi/10.1145/2330601.2330666
https://dl.acm.org/doi/10.1145/2330601.2330666
https://files.eric.ed.gov/fulltext/EJ1105911.pdf
https://files.eric.ed.gov/fulltext/EJ1105911.pdf
https://files.eric.ed.gov/fulltext/EJ1105911.pdf
https://files.eric.ed.gov/fulltext/EJ1105911.pdf
https://dialnet.unirioja.es/servlet/articulo?codigo=5573956
https://dialnet.unirioja.es/servlet/articulo?codigo=5573956
https://dialnet.unirioja.es/servlet/articulo?codigo=5573956
https://www.thues.com/upload/pdf/2012/CDST12_IJTEL.pdf
https://www.thues.com/upload/pdf/2012/CDST12_IJTEL.pdf
https://www.thues.com/upload/pdf/2012/CDST12_IJTEL.pdf
https://psycnet.apa.org/record/2012-33665-003
https://psycnet.apa.org/record/2012-33665-003
https://psycnet.apa.org/record/2012-33665-003
https://journals.sagepub.com/doi/abs/10.1177/0002764213479363
https://journals.sagepub.com/doi/abs/10.1177/0002764213479363
https://journals.sagepub.com/doi/abs/10.1177/0002764213479363
https://landing.athabascau.ca/file/download/43713
https://landing.athabascau.ca/file/download/43713
http://oro.open.ac.uk/34330/
http://oro.open.ac.uk/34330/
http://oro.open.ac.uk/34330/
http://oro.open.ac.uk/34330/
https://www.researchgate.net/publication/320035000_wakawsh_yadgyry_w_mwks_Learning_Analytics_and_MOOCs
https://www.researchgate.net/publication/320035000_wakawsh_yadgyry_w_mwks_Learning_Analytics_and_MOOCs
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
https://www.tandfonline.com/doi/abs/10.1191/1478088706qp063oa
https://methods.sagepub.com/book/basics-of-qualitative-research
https://methods.sagepub.com/book/basics-of-qualitative-research
https://methods.sagepub.com/book/basics-of-qualitative-research
https://books.google.com/books/about/Nursing_Research.html?id=cyJtAAAAMAAJ
https://books.google.com/books/about/Nursing_Research.html?id=cyJtAAAAMAAJ
https://books.google.com/books/about/Nursing_Research.html?id=cyJtAAAAMAAJ
https://www.voced.edu.au/content/ngv:74022
https://www.voced.edu.au/content/ngv:74022
https://www.voced.edu.au/content/ngv:74022
https://journals.sagepub.com/doi/10.1177/0002764213498851
https://journals.sagepub.com/doi/10.1177/0002764213498851
https://journals.sagepub.com/doi/10.1177/0002764213498851
https://educationaltechnologyjournal.springeropen.com/articles/10.7238/rusc.v12i3.2515
https://educationaltechnologyjournal.springeropen.com/articles/10.7238/rusc.v12i3.2515
https://educationaltechnologyjournal.springeropen.com/articles/10.7238/rusc.v12i3.2515
https://educationaltechnologyjournal.springeropen.com/articles/10.7238/rusc.v12i3.2515
https://www.upenn.edu/learninganalytics/ryanbaker/LAKs%20reformatting%20v2.pdf
https://www.upenn.edu/learninganalytics/ryanbaker/LAKs%20reformatting%20v2.pdf
https://www.upenn.edu/learninganalytics/ryanbaker/LAKs%20reformatting%20v2.pdf
https://www.upenn.edu/learninganalytics/ryanbaker/LAKs%20reformatting%20v2.pdf

