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Abstract. The digital transformation of higher education requires the development of
assessment systems capable of measuring not only the amount of knowledge acquired by students but
also their ability to understand, apply, analyze, evaluate, and create information in technology-
mediated contexts. This article examines the theoretical and methodological foundations for
developing criteria and indicators for assessing students’ knowledge in a digital educational
environment. The study employs systematic analysis, comparison, classification, synthesis, and
pedagogical modelling. The proposed framework includes six assessment criteria: conceptual
knowledge, comprehension and interpretation, practical application, analytical and problem-solving
ability, knowledge integration and creation, and reflective and self-regulated learning. Each criterion
is operationalised through measurable qualitative and quantitative indicators. A four-level assessment
scale — advanced, proficient, developing, and insufficient — is introduced to improve transparency
and consistency. The article also proposes a weighted formula for calculating an integrated student
knowledge score. Particular attention is given to validity, reliability, fairness, transparency,
accessibility, academic integrity, and the pedagogically responsible use of learning analytics and
artificial intelligence. The findings indicate that digital assessment becomes educationally meaningful
when assessment tasks are aligned with learning outcomes, indicators are observable and measurable,
students receive timely feedback, and automated data are combined with professional teacher
judgement. The proposed framework may be adapted to different university disciplines, learning
management systems, and blended or fully online educational programmes.

Annomayus. Hudposas Tpanchopmarius BbICIIEro 00pa3oBaHus TpeOyeT pa3pabOTKH CUCTEM
OLIEHKH, CIIOCOOHBIX H3MEpPSTh HE TOJBKO OOBEM 3HAaHUM, MOJIYYEHHBIX CTYAEHTAMH, HO U HUX
CIOCOOHOCTh NMOHHMMAaTh, MPUMEHSTh, aHAJTU3UPOBAaTh, OLEHMBATH M CO37aBaThb HMH(OpMAIMIO B
TEXHOJIOTMUECKH ONOCPEI0OBAaHHOM KOHTEKCTe. B JaHHOM cTaThe paccMaTpHUBaIOTCS TEOPETHUECKHE
U METOJI0JIOTUYECKHUE OCHOBBI pa3pabOTKU KPUTEPUEB U MOKa3arenei OIeHKH 3HAHWM ydaluxcs B
uudpoBoit oOpa3oBareabHOU cpene. B nccinenqoBaHuy UCIIOIb30BaHbl METOJIbI CHCTEMHOTO aHAJU3a,
CpaBHEHMsI, KJIacCU(PUKALIMKU, CHHTE3a U MeJarorniyeckoro Moaenuposanus. [Ipemnaraemas cucrema
BKJIIOYAET MIECTh KPUTEPUEB OLICHKH: KOHIENTyaJbHbIE 3HAHUS, MOHUMaHME M HHTEpIpeTanus,
MIPaKTHYECKOE MPUMEHEHHE, CIIOCOOHOCTh K aHAJIN3Y U PELIEHUI0 Mpo0eM, HHTErpalys U Co3/1aHne
3HaHWUH, a TaKkke pedIeKCUBHOE U caMoperyaupyeMoe o0yuenne. Kaxaplii KpuTepuii peaan3yercs ¢
MIOMOIIbIO TOAJAIOIINXCA H3MEPEHUI0 KAaueCTBEHHBIX M KOJMYECTBEHHBIX IOKazarenen. Jlms
MOBBIIIEHUS MPO3PAYHOCTH M IOCIEN0BAaTEIbHOCTH BBEACHA UYETBIPEXYPOBHEBAs ILIKAJa OLICHKU:
MPOABUHYTHIM, MPOQPEeCCHOHAIBHBIN, Pa3BUBAIOIIMN U HEJOCTATOYHBIM ypoBHU. B crartbe Taxxke
npejiaraeTcs B3BeleHHas: popmylia i pacdeTa HHTerpaibHoro 6amia 3HaHui yyammxcs. Ocodoe

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 617




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

BHUMaHHME yrensercss OOOCHOBAHHOCTH, HAJEKHOCTH, CIPAaBEUIMBOCTH, MPO3PAYHOCTH,
JOCTYITHOCTH, aKaJe€MMUYECKOW 4YEeCTHOCTH M MEAArorMyeckd OTBETCTBEHHOMY HCIOIb30BAHUIO
yqe6H01?1 AHAJIMTUKU U UCKYCCTBCHHOI'O MHTCJUJICKTA. HOJIy‘-IeHHBIG PE3YJIbTaThbl IOKA3bLIBAKOT, YTO
I_II/I(prBOC OLICHUBAHUEC CTAaHOBHUTCA 3HAYMMBIM C O6p330BaTeJIBHOI71 TOYKH 3PCHUSA, KOrAa 3aJa4u
OLIEHMBAHUS COINIACOBaHBI C pe3yJbTaTaMM OOydeHUs, OKa3aTeJd JOCTYMHbI JJIs HAOIIOACHUS U
U3MEpPEHUs], YydYallecs IOIy4aloT CBOEBPEMEHHYIO OOpaTHYIO CBsI3b, a aBTOMAaTH3HPOBAHHBIE
JaHHbIE OOBETUHSIOTCS C MPO(EeCcCHOHANBHOM OIEHKOH mpemnopaBarens. [Ipemmaraemas cucrema
MOJKET OBITE alaliTUpOBaHa K pas3JIM4YHbIM YHUBCPCUTCTCKUM AUCHUIITIMHAM, CUCTCMaM YIIPAaBJICHUA
00y4eHUEeM U CMELIaHHBIM UJIM MTOJHOCTBIO OHJIAMH-00pa30BaTeIbHbIM IPOrPAMMAaM.

Keywords: digital educational environment; knowledge assessment; assessment criteria;
performance indicators; digital assessment; learning outcomes; higher education; formative
assessment; learning analytics; assessment validity; academic integrity; online learning.

Kniouesvie cnosa: nngppoBas oOpa3oBaTenbHas Cpefa; OLIEHKA 3HAHUM; KPUTEPUU OLCHKH;
nokazarenu 3(PQeKTUuBHOCTH; IUQPOBas OIEHKA; PE3yJabTaThl OOydYeHUs; BBICIIEE OOpa30BaHUE;
dopMupymomas OleHKa; aHAIUTHKAa OOy4eHHs; BAIUIAHOCTH OLICHKH; aKaJeMHUYECKas YeCTHOCTH;
OHJIaltH-00y4eHue.

The digital transformation of higher education has changed the ways in which educational
content is delivered, learning activities are organised, and students’ achievements are evaluated.
Learning management systems, online tests, interactive assignments, electronic portfolios,
simulations, videoconferencing platforms, and learning analytics provide educators with considerable
amounts of data about student performance. Nevertheless, the availability of digital data does not
automatically guarantee accurate or pedagogically meaningful assessment. Traditional assessment
has frequently focused on the reproduction of factual information. Such an approach is insufficient in
a digital educational environment, where students are expected to search for information, evaluate
digital sources, solve problems, participate in collaborative projects, and create new educational
products. Consequently, assessment must address different levels and manifestations of knowledge
rather than measure only the number of correct answers. Online assessment can be understood as the
systematic collection and interpretation of data about students and learning processes for the purpose
of making evidence-based conclusions about learning outcomes. A systematic review of online
assessment in higher education demonstrates that digital assessment can support feedback, student
engagement, and interactive learning, but its effectiveness depends on assessment design and
pedagogical integration [1].

The principal difficulty lies in transforming broadly formulated learning outcomes into
observable and measurable indicators. For instance, the outcome “the student understands the
theoretical concept” is too general for consistent assessment. It must be operationalized through
specific actions: defining the concept, explaining its essential characteristics, comparing it with
related concepts, providing examples, and using it to interpret a professional problem.

The distinction between assessment criteria and indicators is therefore fundamental. A criterion
represents a significant dimension or quality against which performance is judged. An indicator is an
observable or measurable manifestation showing the extent to which that criterion has been achieved.

The purpose of this study is to develop and theoretically substantiate a system of criteria and
indicators for assessing students’ knowledge in a digital educational environment.

The study addresses the following research questions: What principles should guide the
development of digital knowledge assessment? Which criteria adequately represent different levels
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of student knowledge? Through which indicators can these criteria be measured? How can qualitative
and quantitative evidence be integrated into an overall assessment? What conditions ensure the
validity, reliability, fairness, and transparency of digital assessment?

A digital educational environment is an integrated system of technological, informational,
pedagogical, and organizational resources supporting teaching, learning, communication, assessment,
and educational management. It includes not only technological platforms but also learning materials,
assessment practices, interaction patterns, feedback mechanisms, and institutional policies.

Digital assessment may be formative or summative, synchronous or asynchronous, automated
or teacher-mediated. Its instruments include: online quizzes and examinations, case-based
assignments, discussion forums, digital portfolios, simulations and virtual laboratories, project
presentations, peer- and self-assessment, oral examinations conducted through videoconferencing,
and analytics generated by learning management systems [2, 5].

Technology can improve assessment efficiency, accessibility, feedback speed, and variety. At
the same time, it can introduce problems related to digital inequality, academic integrity, privacy,
technical failure, and excessive dependence on automatically generated scores. Technology should
therefore enhance assessment principles rather than determine them.

Bennett et al. argue that technology shapes assessment design by influencing what evidence can
be collected and how students interact with assessment tasks [2].

The implication is that an assessment method should be chosen in relation to the intended
learning outcome, not merely because a digital tool is available. Assessment validity depends on the
relationship among learning outcomes, assessment tasks, criteria, and evidence. If a course outcome
requires students to apply knowledge, a multiple-choice test measuring factual recall cannot serve as
the only assessment instrument. Similarly, collaborative competence cannot be assessed solely
through an individual final examination (Figure 1).
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Figure 1. Constructive alignment in digital assessment

The framework is cyclical because assessment results should provide information not only
about students but also about the appropriateness of learning outcomes, teaching activities, and
assessment tasks. Validity, reliability, and fairness are generally recognised as central assessment
quality requirements. Validity concerns whether the assessment supports the intended interpretation
of students’ performance. Reliability refers to the consistency of results across tasks, assessors, and

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 619




T. 12. Ne10 2026
https://doi.org/10.33619/2414-2948/131

Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice
https://www.bulletennauki.ru

conditions. Fairness requires that students have equitable opportunities to demonstrate their
knowledge without irrelevant technological, linguistic, social, or physical barriers
(https://clck.ly/3WSztX).

Digital assessment additionally requires: technological accessibility; transparency of
algorithms and scoring rules; protection of personal data; compatibility with assistive technologies;
mechanisms for handling technical disruption; authentication proportionate to assessment risks;
meaningful human oversight. UNESCQ’s principles of good practice emphasise technical rigour,
ethical responsibility, fairness, and appropriate use of assessment data (https://clck.ly/3WSzv3).

These principles remain applicable when assessment is conducted through digital platforms.
The study follows a theoretical and methodological research design. It does not report experimental
scores from a particular student sample. Instead, it develops a conceptual framework that can
subsequently be tested and validated in different educational contexts. The following methods were

employed:

— Theoretical analysis to identify major concepts and quality requirements in educational

assessment.

— Comparative analysis to distinguish criteria, indicators, descriptors, and assessment

Instruments.

— Classification to organise indicators according to levels of cognitive and self-regulated

activity.

— Synthesis to combine pedagogical and technological requirements.

— Pedagogical modelling to develop an integrated assessment framework.

— Expert-oriented validation design to specify how the framework should be reviewed before
institutional implementation.

Four principles guided the selection of criteria: alignment with expected learning outcomes;
observability of student performance; measurability through more than one source of evidence;
adaptability to different disciplines and digital platforms. The proposed system is based on eight

principles [4, 6-9].

Table 1

PRINCIPLES OF CRITERIA-BASED DIGITAL ASSESSMENT

Principle

Meaning

Practical implication

Outcome alignment

Assessment reflects intended
learning outcomes

Every criterion is linked to a course or
programme outcome

Validity Tasks measure the intended Recall tests are not used as the sole
knowledge or ability measure of problem-solving ability

Reliability Judgements remain sufficiently Standardised rubrics and assessor
consistent moderation are applied

Transparency Requirements are understandable  Criteria and performance descriptors are
to students published in advance

Measurability Indicators can be observed and Ambiguous indicators such as “knows
documented well” are avoided

Multidimensionality Different manifestations of Tests are combined with cases, projects,

knowledge are assessed

and reflective tasks

Fairness and

Irrelevant barriers are minimised

Alternative formats and reasonable

accessibility adjustments are available
Developmental Assessment supports further Students receive feedback and
orientation learning opportunities for improvement

The principles must operate together. Highly reliable automated testing, for example, may still
lack validity if it measures only recognition of information while the learning outcome requires
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independent analysis. Six criteria are proposed for assessing students’ knowledge in a digital
educational environment (Table 2).

Table 2
CRITERIA AND INDICATORS FOR ASSESSING STUDENTS’ KNOWLEDGE
Criterion Core question Main indicators Sources of digital
evidence
Conceptual What does the Accuracy of definitions; command of  Online tests, concept
knowledge student know? terminology; recognition of facts, maps, short-answer tasks
principles, and relationships
Comprehension Does the student Ability to explain ideas; classify Written responses,
and understand the information; compare concepts; recorded explanations,
interpretation content? provide examples; summarise discussion forums
arguments
Practical Can the student use  Appropriate selection of methods; Cases, simulations,
application knowledge? correct execution of procedures; virtual laboratories,
transfer to new situations applied assignments
Analysis and Can the student Identification of relevant data; Problem scenarios,
problem- investigate and evaluation of sources; logical research tasks, data
solving solve a problem? reasoning; justification of decisions analysis
Integration and  Can the student Synthesis of ideas; originality; Projects, portfolios,
knowledge construct a new interdisciplinary connections; quality ~ digital presentations,
creation product or of the final product prototypes
solution?
Reflection and  Can the student Goal setting; self-assessment Reflective journals,
self-regulation  evaluate and accuracy; use of feedback; revision of portfolio revisions, self-
improve learning?  work; learning strategy selection assessment forms

The six criteria form a progression from knowledge reproduction to the independent
construction and regulation of knowledge.

/) [ Reflection and self-regulationJ
/} [ Integration and creation ]
K} [ Analysis and problem-solving]
/) { Application ]
/) [ Comprehension 1

{ Conceptual knowledge :

Figure 2. Progression of knowledge assessment criteria

The progression does not imply that lower-level knowledge is unimportant. Conceptual
accuracy remains necessary for analysis and creation. However, assessment should not stop at factual
reproduction. An indicator must describe observable student behaviour. The statement “the student
has good analytical knowledge” cannot be scored consistently. It can be operationalised through the
following indicators: identifies the central problem; distinguishes relevant from irrelevant
information; verifies the credibility of sources; establishes causal relationships; compares alternative
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explanations; justifies a conclusion with evidence; acknowledges limitations or uncertainty.
Indicators may be quantitative, qualitative, or combined [10].

Table 3
EXAMPLES OF QUANTITATIVE AND QUALITATIVE INDICATORS
As.sessm.ent Quantitative indicator Qualitative indicator
dimension
Sc(::ii?;;ual Percentage of correct answers Accuracy and appropriateness of terminology
Number or proportion of relevant  Credibility, diversity, and integration of
Source use
sources sources
. Number of correctly completed Coherence and justification of the selected
Problem-solving
stages strategy
Participation Freqqency of meaningful Rele\fanc.e and intellectual quality of
contributions contributions
Revision Number of corrected errors Extent to which feedback improves the work
Project performance Proportion of requirements Originality, applicability, and coherence of
completed the product

Activity data require cautious interpretation. A high number of platform logins does not
necessarily demonstrate strong knowledge. Time spent online can also be affected by technical
conditions, learning preferences, or accessibility needs. Behavioural analytics should therefore
support, but not replace, direct evidence of student performance. A four-level scale is proposed to
describe the quality of student knowledge.

Table 4
GENERAL PERFORMANCE DESCRIPTORS
Level General descriptor Typical evidence

4: Advanced Demonstrates accurate, integrated, Provides well-supported solutions,
transferable, and independently applied critically evaluates information, and
knowledge creates original outcomes

3: Proficient Demonstrates generally accurate knowledge  Explains concepts correctly and
and applies it in familiar and partly completes tasks with minor limitations
unfamiliar situations

2: Developing  Demonstrates partial or fragmented Reproduces basic information but has
knowledge and requires guidance difficulty applying or justifying it

1: Insufficient  Demonstrates major conceptual gaps and Provides inaccurate, incomplete, or
cannot apply knowledge appropriately unsupported responses

Descriptors should be adapted to the subject area. In a language course, application may concern
communicative performance; in engineering, it may involve technical calculations or design; in
medicine, it may relate to clinical reasoning; and in law, it may involve interpretation of norms and
construction of legal arguments. The following rubric illustrates how the criteria can be applied to an
online case-based assignment.

Table 5
SAMPLE ANALYTICAL RUBRIC FOR A DIGITAL ASSESSMENT TASK
Criterion Advanced — 4 Proficient — 3 Developing — 2 Insufficient — 1
Conceptual  Uses all relevant Uses most Demonstrates partial ~ Demonstrates
knowledge  concepts accurately concepts accurately knowledge and some  major
and establishes with minor terminological errors  misconceptions
omissions
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Criterion Advanced — 4 Proficient — 3 Developing — 2 Insufficient — 1

relationships among
them

Application Selects and applies an ~ Applies an Applies the method Cannot select or
appropriate method appropriate method only with guidance apply an
independently in anew  with minor errors or incompletely appropriate method
context

Analysis Critically evaluates Analyses relevant ~ Analysis is Conclusions are
evidence and information and descriptive or unsupported or
alternative supports the main  partially supported inconsistent
explanations conclusion

Digital Selects, verifies, and Uses mainly Uses a limited range ~ Uses unreliable or

source use  integrates credible credible sources of sources or unattributed
sources ethically with generally inconsistent citation =~ material

correct attribution

Solution Produces a coherent, Produces a Produces a partially =~ Does not provide a

quality feasible, and original coherent and feasible solution workable solution
solution feasible solution

Reflection  Critically evaluates the Identifies strengths  Provides general Provides no
process and uses and limitations and  reflection with meaningful
feedback to improve makes revisions limited revision reflection or
the result revision

An analytical rubric is preferable when the assessment is intended to provide detailed feedback.
It shows where the student performs well and where improvement is needed.
The overall score may be calculated using a weighted model:

n
S = Z W; Dj,
=1

where: Sis the integrated assessment score; w;is the weight assigned to criterion i; p;is the
normalised student score for criterion i; > w; = 1. A possible distribution is presented below.

Table 6
SUGGESTED WEIGHTING OF ASSESSMENT CRITERIA
Criterion Weight
Conceptual knowledge 0.20
Comprehension and interpretation 0.15
Practical application 0.20
Analysis and problem-solving 0.20
Integration and knowledge creation 0.15
Reflection and self-regulation 0.10
Total 1.00

Suppose a student receives normalised scores of 85, 80, 75, 90, 78, and 88 respectively. The integrated

score 1S:
82.5.

S = (0.20 X 85) + (0.15 X 80) + (0.20 X 75) + (0.20 X 90) + (0.15 X 78) + (0.10 x 88) =

The weighting must reflect course priorities. A theoretically oriented course may assign greater

weight to conceptual understanding, whereas a practice-based programme may prioritise application
and problem-solving. Weights should be approved before assessment and communicated to students.
A single assessment instrument cannot capture all dimensions of knowledge. A balanced digital
assessment system should therefore triangulate evidence [11-13].
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Figure 3. Triangulation of digital assessment evidence

Automated evidence includes quiz results and task-completion data. Performance evidence
includes projects, cases, simulations, and portfolios. Dialogic evidence comes from oral
examinations, forums, consultations, and presentations. Reflective evidence includes self-assessment,
revision histories, and reflective journals. Triangulation reduces the risk of judging knowledge on the
basis of a single test score or a potentially misleading platform metric. The proposed framework
demonstrates that knowledge assessment in a digital educational environment should be
multidimensional. Digital technologies can make assessment more frequent, interactive, and data-
informed, but they may also encourage the collection of easily measurable information instead of
educationally significant evidence. A major concern is the relationship between measurement and
learning. Indicators should not be selected merely because the platform can generate them. Login
frequency, number of clicks, or time spent viewing a resource may describe participation, but these
metrics do not directly demonstrate understanding. Claims about student knowledge should be
primarily based on the quality of completed tasks, explanations, decisions, and created products.

The findings correspond with research showing that online assessment supports learning when
it includes authentic tasks, interaction, timely feedback, and opportunities for self-regulation.
Gikandi, Morrow, and Davis identified learner engagement, authentic assessment, and continuous
feedback as important characteristics of online formative assessment [3].

Digital assessment also requires attention to academic integrity. Traditional high-stakes
examinations frequently depend on surveillance and remote proctoring. However, excessive
surveillance may create privacy, equity, and trust concerns. An alternative is to use authentic,
personalised, and process-oriented tasks that require students to apply knowledge, explain decisions,
provide intermediate products, and reflect on revisions. The development of generative artificial
intelligence has made assessment redesign even more important. If students can generate standardised
answers using Al tools, assessment should place greater emphasis on: application to specific contexts;
explanation of reasoning; evaluation of Al-generated content; oral defence of submitted work;
documentation of the work process; ethical disclosure of permitted Al use; comparison and revision
of different solutions. Al-assisted scoring can increase speed and consistency, particularly for
structured tasks. Nevertheless, automated systems may reproduce bias, misinterpret creative
responses, or provide insufficiently transparent scores. Human academic judgement must therefore
remain part of consequential assessment decisions. Before institutional use, the criteria and indicators
should undergo a validation process. Reliability should not be reduced to a single coefficient. For
complex projects, inter-rater agreement and moderation may be more informative than internal
consistency. For tests, item difficulty, discrimination, and score stability may be appropriate. The
proposed framework offers several benefits: alignment between outcomes and assessment;
transparent expectations; consistent teacher judgement; integration of formative and summative
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assessment; support for meaningful feedback; adaptability to different disciplines; reduced
dependence on a single assessment instrument [12].

Table 7
RECOMMENDED VALIDATION STAGES
Stage Procedure Purpose

Content Review by subject and assessment experts ~ Determine whether criteria adequately

validation represent learning outcomes

Cognitive review  Interviews or think-aloud sessions with Establish whether instructions and
students descriptors are understood

Pilot Application to a small student group Identify technical and pedagogical

implementation problems

Inter-rater Independent scoring by two or more Examine scoring consistency

analysis assessors

Statistical Item analysis and reliability estimation Evaluate measurement properties

analysis where appropriate

Fairness review Comparison across relevant student groups  Detect irrelevant barriers or systematic

disadvantage

Revision Modification of tasks, indicators, and Improve the framework before wider

descriptors implementation

However, several limitations should be recognized. First, the framework is theoretical and
requires empirical validation. Second, the weighting of criteria cannot be universal because
disciplines have different epistemological and professional requirements. Third, digital access and
teacher competence may influence implementation. Finally, the use of detailed rubrics may become
overly mechanical if assessors treat descriptors as substitutes for professional judgment.

Practical Recommendations: Higher education institutions and teachers should take the
following steps when developing digital assessment criteria: begin with clearly formulated and
measurable learning outcomes; distinguish knowledge reproduction from comprehension,
application, analysis, and creation; use observable indicators rather than general expressions such as
“good knowledge”; select assessment instruments after defining criteria, not before; combine tests
with authentic tasks, projects, oral explanations, and reflection; publish criteria, weights, and
descriptors before students begin the task; use several sources of evidence when making high-stakes
decisions; provide timely feedback connected to particular criteria; allow students to revise their work
when the assessment is formative; review indicators for accessibility and cultural or technological
bias; establish procedures for academic integrity and acceptable Al use; and regularly evaluate the
validity and reliability of the assessment system.

Conclusion

The development of criteria and indicators is a central requirement for objective and
pedagogically meaningful assessment in a digital educational environment. Digital technologies
expand the range of available evidence but do not independently ensure assessment quality. The
proposed framework includes six interrelated criteria: conceptual knowledge, comprehension and
interpretation, practical application, analysis and problem-solving, knowledge integration and
creation, and reflection and self-regulation. Each criterion is represented by observable indicators and
can be assessed through multiple forms of digital evidence. A four-level performance scale improves
transparency, while a weighted scoring model supports the calculation of an integrated result.
Nevertheless, numerical aggregation should be accompanied by qualitative feedback and professional
interpretation. Effective digital assessment must be valid, reliable, fair, transparent, accessible, and
aligned with learning outcomes. Automated tools and learning analytics should support teacher
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judgement rather than replace it. Future studies should empirically test the proposed model, examine
its psychometric characteristics, and adapt the indicators to specific academic disciplines and cultural
contexts.
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