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1. INTRODUCTION  

Learning Analytics (LA) is an interdisciplinary research 

field that has been developing in the last decade. 

Researchers in LA usually originate from educational 

sciences, informatics (ICT), mathematics and statistics but 

also from other research and professional areas. Therefore, 

it is still a problem to define the uniqueness of LA 

theoretical foundations, research methodology and central 

problems of interest. In my opinion, LA needs to contribute 

to student's learning and to the quality of teaching that are 

aligned with 21st century skills and values. Fast 

development of AI, availability of big data and learning 

information systems that collect, store, manipulate and 

visualize data enable researchers to see the usefulness of 

LA but also open many questions related to ethical and 

responsible use of LA.  

Therefore, LA deals with the data that occur from students' 

interactions with information and communication 

technology (ICT): collecting data, analysing and reporting 

that can influence learning and teaching. Primarily, LA 

analyses data but not only the data produced exclusively by 

students’ interactions with ICT, especially with Learning 

Management System (LMS) where huge quantity of data is 

stored [1].  

Due to the COVID-19 pandemic, mainly since mid-March 

2020, school and university closures were nearly universal 

[2], affecting almost all students from all educational levels 

across the globe. The majority of educational institutions 

switched from on-site to online teaching and learning. 

Therefore, a lot of digital traces have been available in 

LMSs and other tools and systems opening many 

opportunities for analysis, critical interpretation and 

evidence-based decision making about the future of 

teaching and learning.  

In the following sections I will present a few examples of 

the use of LA coming from my research and practical 

experience including the national level, the level of study 

programme and the course level (peer-assessment and 

course level assessment programme): 

• The first example is overarching strategic 

planning of LA System with special attention 

given to co-creation process with users.  

• The second example is based on constructive 

alignment of Learning Outcomes (LOs) with 

student activities and the assessment.  

• The third contribution is based on the assessment 

data that can measure the reliability of assessment 

programme, especially peer-assessment in higher 

education.  

Finally, a short contribution of LA to the analysis of 

teaching and learning process during pandemic is given. 

 

2. STRATEGIC PLANNING OF LA IN PRE-

TERTIARY EDUCATION  

There are far less research and predictions about the role 

and implementation possibilities of learning analytics in 

pre-tertiary education (schools) than in higher education. 

However, the research presented in paper  [3] performed in 

primary and secondary schools in Croatia demonstrated 

how to strategical plan development od national Learning 

Analytics Systems for all schools.  

 

The methodology was developed within the result 

“Learning analytics” in the scope of the pilot project 

„eSchools: Establishing a System for Developing Digitally 

Mature Schools (pilot project)“ that lasted as a pilot project 



 

  

in the period 2015-2018 and then followed by the project 

eSchools second phase that include all schools in Croatia 

in the period 2019-2022. The coordinating body of the 

project is the Croatian Academic and Research Network – 

CARNET and the University of Zagreb, Faculty of 

Organization and Informatics (FOI) is one of the project 

partners. The purpose of the e-schools pilot project (2015-

2018) was to establish a system for the development of 

digitally mature schools and the evaluation of the 

application of ICT  in the educational and operational 

processes of 10% of schools in the Republic of Croatia  [4]. 

Questions we researched are the following [3]: 

• What are the specific needs of teachers and 

students (pupils) in pre-tertiary educational 

sector?  

• What are the possibilities of applying LA in pre-

tertiary educational sector?  

• What are the similarities and differences between 

higher education and pre-tertiary education 

related to implementation and usefulness of LA?  

• What are the specific challenges of ethics and 

privacy issues of LA in pre-tertiary education?  

• What are the most useful data sources about 

learners in pre-tertiary education?  

• How to integrate data from f2f classroom with 

data from LMS and other e-sources? 

Within the pilot project „e-Schools“ the design for the  

development of national Learning Analytics System (LAS) 

for pre-tertiary education was prepared and reached its 

pilot phase. 

The approach consisted of the following phases:  

1) setting of overall objectives and vision  

2) user needs analysis 

3) data availability analysis 

4) dashboards development, including setting aims for 

each dashboard and design of dashboard functionalities, 

followed by the  

5) user evaluation of dashboard design and functionalities 

Co-creation process with end users is crucial for the 

success of LAS. It is important to stress that the users have 

been consulted three times: once in phase 2) and twice in 

phase 5). 

Primary objective of LAS is to improve students’ learning 

and motivation but also to support schools in 

accountability and the national authorities in setting, 

monitoring and evaluation of the strategic goals. There 

were identified six target groups (stakeholders): students 

(pupils), teachers, school management and support, 

regional and national authorities responsible for education, 

strategic bodies and researchers and finally project partners 

that work on system development.  

The main requirements from six main groups of users were 

identified by means of questionnaires and focus groups [3]. 

Finally, we recognized the following main areas where 

users need the LAS support: to foster student success, to 

predict the students at risk based on the different factors 

(i.e. low grades, excessive absences, low course 

engagement), to allow friendly monitoring of students’ 

success, progress, needs and timely interventions to 

prevent students’ failures.  

 

3. MULTI-CRITERIA DECISION-MAKING 

METHODS FOR LEARNING DESIGN  

Consistent and sustainable Learning Design (LD) of study 

programme is one of the major challenges in higher 

education. Constructive alignment in terms of intended 

LOs, teaching methods and assessment [5] needs to be 

provided. The comprehensive planning process allows 

higher education institutions (HEIs) to analyse the related 

data and to provide teachers with the analysis and 

visualizations they can use for planning of teaching and 

learning activities and for ensuring the assessment validity 

taking into account the intended LOs as well as the 

students’ workload.  

In [6], we present the problem of ensuring the course 

assessment validity from the pedagogical and decision-

making perspectives. The first step was to identify the 

criteria by which the LOs will be evaluated. We used a 

focus group to identify the following four criteria: 

importance of the topic or context for the future profession; 

required level of the LO based on chosen taxonomy; 

contribution to the development of the 21st-century generic 

skills and student workload needed to reach the LOs. In the 

second phase, we used the Analytic Hierarchy Process 

(AHP) and the Analytic Network Process (ANP) to 

determine the weights of evaluation criteria and the 

consequent relative importance of LOs of a course we used 

as a case study. The problem is interesting from the 

decision-making point of view, since we consider the 

prioritization (not selection) of alternatives (here LOs), and 

the alternatives (LOs) being not independent of each other. 

Additionally, the problem can be broaden and analyzed 

from the LA and LD perspectives being a valuable source 

of data and analysis for decision-makers within HEI, 

teachers, students and employers. Other aspects of the 

assessment programme can be taken into consideration [7].  

The research conceptual model is presented in Figure 1. 

and the details can be found in [6].  



 

  

 

Fig. 1. Conceptual model of the presented research [6] 

 

4. ASSESSMENT PROGAMME AT THE 

COURSE LEVEL   

The most prominent role of the assessment is to support 

student’s learning. Therefore, the assessment in HE has a 

dual role as the assessment of learning and the assessment 

for learning. According to [7] the utility depends on five 

factors: reliability, validity, educational impact, 

acceptability, and the costs of assessment. Due to lessons 

learned from COVID-19 pandemic period we should 

consider adding a new factor: feasibility of assessment 

encompasses the security measures. 

The linkage between formative and summative assessment 

tasks is essential for timely feedback to students and for an 

adjustment of teaching and learning methods. 

To confirm reliability of an assessment programme we 

analysed different approaches to construct reliability 

composite index for the assessment program on the level 

of the course. Based on that and the data from LMS we 

addressed the reliability of assessment tasks and the whole 

set on different courses.   

LMS Moodle provides several statistics [8] we can use for 

the analysis of assessment on the level of item (i.e. Facility 

and Discrimination index) and on a test level (i.e. 

Crombach alpha, Asymmetry). One approach is to utilize 

Coefficient of Internal Consistency (CIC) which is based 

on Cronbach alpha (coefficient of reliability/consistency 

for assessment tasks). CIC and similar indices, available in 

Moodle, can also be analysed and interpreted for each of 

the assessment tasks. Moodle manual advice is that well-

prepared assessment task should provide CIC that is above 

70%.   

The example of assessment tasks CIC index for the course 

Discrete Mathematics with Graph Theory (DMGT) [10] is 

provided in Table 1. Here we used weighted approach that 

takes into consideration the contribution (points) of the 

assessment task in final grade. The aggregated reliability 

index at DMGT course level based on arithmetic means is 

72.73 % which is within the recommended boundaries. 

Geometric means for aggregation can also be considered 

but in our case it gives very similar results.   

Table 1: DMGT composite reliability index data  

 

 Assessment 

tasks 

Weights of 

tasks  

CIC  Weighted  

arithmetic  

CIC 

Test 1 0.3204 67.81 21.72 

Test 2 0.2913 72.44 21.10 

Quizzes  0.0971 87.85 8.53 

Project (team)  0.2913 73.41 21.38 

 

The reliability analysis has been especially important 

during pandemics when the majority of HEIs administrate 

the assessment online without having the appropriate 

transition period from on-site to online teaching and 

learning.  

Furthermore, teachers can trace assessment statistics in 

LMS Moodle and try to interpret students’ assessment 

results, find causes and effects of certain teaching and 

assessment activities, as well as to improve their own 

assessment construction skills or change their assessment 

approach.  

Another example of reliability analysis by means of LA is 

the reliability of peer-assessment. The importance of the 

peer-assessment in HE is growing due to its extensive use 

within MOOCs (Massive Open Online Courses) and the 

development of 21st scentury skills. Naimly, peer-

assessment engages students to become more active 

learners, take responsibility for their learning, to apply 

deeper learning strategies and to gain a better 

understanding of their own subjectivity and judgment [1]. 

Besides that, part of MOOCs or MOOC-inspired 

assessments are used in traditional courses [9] and that 

opens up possibilities for implementing LA approaches 

that where originally developed for MOOCs.  
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Many teachers do not involve students in peer-assessment 

because of relaibility concern. Academically, the reliability 

is studied through the analysis of variations that occur 

among raters and across different peer-assessment of the 

same individual rater. The former is commonly referred to 

as inter-rater reliability, while the latter is known as intra-

rater reliability. In [11] the algoritham for measures for 

calculation of the final grade in peer-assessment and 

related inter-rater and intra-rater reliability measures based 

on the taxicab geometry and the use of the scoring rubrics. 

Further development is needed to utilize the results of 

analysis based on LA to students' and teachers' dashboards.  

5. PANDEMICS AND LA   

To make a better understanding of the decision-making in 

the context of the COVID-19 crisis in education there are 

different approaches that can be taken. First of all, the 

analysis of decisions made on national strategic levels as it 

was done in [12] where we investigated approaches taken 

by European Union Member States (MS) as the emergent 

responses to the COVID-19 crisis in pre-tertiary education. 

It includes a multi-case study of four MSs, examining their 

education systems’ digital readiness and “fitness for 

change”, as well as the decision-making practices.  

Another perspective is from the bottom-up process of 

teaching and learning where LA is used to trace learning 

paths (digital footprints) of students in virtual environment 

and the findings considered as inputs for better online 

teaching and learning.   

There are also other approaches including combination of 

the two mentioned above where interplay between strategic 

decision making and decision making on teaching and 

learning on the level of students and teachers might be 

researched.  

 

6. CONCLUSION  

The use of Learning Analytics (LA) is crucial for the future 

of learning and teaching at all educational levels, and 

therefore, it entrusts all stakeholders to co-create system 

for its responsible use. Also, the future research needs to 

encompass the strategic planning and decision-making 

about Learning Analytics Systems (LASs) at national level 

as well as at the level of institution (e.g. university). It 

should be done as the process of co-creation which 

involves the end-users, as well as other stakeholders from 

the very beginning and not just in the evaluation phase.   

Sustainable and comprehensive Learning Design (LD) is a 

major concern of HEIs. One of the results of well-prepared 

LD is a valid assessment programme that is confirming the 

achievement of learning outcomes (Los) since ensuring the 

validity of the assessment is a necessary condition for 

acceptance of the assessment. To ensure validity, it is 

necessary to clearly align a course LO with the assessment 

methods and relate assessment tasks points to the relative 

importance of a LO. The problem is interesting from 

different perspectives since it is a valuable source of data 

and analysis for the decision-makers from HEIs, teachers, 

students and employers.  

The assessment in HE has a dual role - as the assessment 

of learning in which especially employers are interested 

and as the assessment for learning that is focused on 

supporting students to be active and become independent 

learners.  

Additionally, the analysis of assessment reliability is 

especially necessary during pandemics to maintain 

trustworthiness of education process. Namely because of 

the fast transition to online teaching and learning some 

technical and pedagogical aspects were used without 

double checking. On the other hand, the LMS provides 

assessment data that can be used for evaluation of the 

process.  

In future, students’ and employers’ perspectives on quality 

criteria of assessment need to be investigated.  

Finally, shift to mainly online teaching and learning 

opened many new research questions on strategic level, as 

well as on the level of quality of delivery and deep 

approach to learning. On both aspects, the LA can 

contribute to find answers.  
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