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“If you can not measure it, you can 

not improve it.” 

Kelvin





Why is the “one size fits all” 

approach inefficient?



How can we best use 

technology to help students 

learn?



Problem-solving skills Mathematical knowledge

Children are very diverse and in

many different ways diverse.



Age does not determine skills 

and abilities. 



Technology can help to 

address this issue and 

personalise education. 



“Children of today have been 

surrounded by digital technology”

(Livari et al., 2020)
But

• Used not for learning

• => Much larger digital divide

• Need for proactive technology usage: critically 

considering how it could and should be used



Are they prepared to use

technology-based

educational programs –

school infrastructure?







Eredmények45 min. training - mean

achievement: 93% 

(SD=10%)



What do we need to know?

• How skilled our students are?

• What do they know in the most important 

domains of education?

• The profile of assessment from a 

summative approach to a diagnostic, more 

learning-centred view - use assessment to 

facilitate learning.



Possibilities of technology 

based assessment
• among the most dynamically developing areas

• huge improvement of data transfer technology 

and data analysis methods

• qualitative change of assessment needed



Computer-based assessment

• extraordinary opportunities

• more realistic, application-oriented, engaging 

and authentic context 

• innovative item development opportunities, 

producing dynamic, interactive multimedia items

• more valid assessments

• provide instant, objective, standardised feedback

• adaptive test algorithms 



Instant feedback+adaptivity

• make video games so popular

• technology-based assessment and game-

based learning are converging



What do we know in 2021?

• we can develop complex, real-world, 

authentic, high-quality tests

• the ‘one-size-fits-all’ approach is not effective

• summative test results do not meet the 

individual needs of students

• tests needed: improving the learning process -

> re-think the essence of assessment

• more a learning-centred, low-stakes approach

• Diagnostic assessment to facilitate learning.



3 axioms of the developments:

• the role of teachers remains central in the 

teaching and learning processes

• large differences between pupils

• regular feedback is essential for learning



Diagnostic assessment –

what do we need?

• Theory – frameworks

• Assessment platform

• Tasks (based on theory) -> Itembank

(running in the assessment platform) -> 

Scaled itembank



Diagnostic assessment –
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(running in the assessment platform) -> 

Scaled itembank
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Diagnostic assessment –

assessment platform

• learning centred

• easy-to-use, but innovative possibilities

• Item builder module for first-, second- and 

third-generation tasks

• administer both fix and adaptive tests

• any device + even low-speed internet

• prompt or quick scoring

• good feedback module – embedded 

visualization



Diagnostic assessment –

what do we need?

• Theory – frameworks

• Assessment platform

• Several thousand tasks based on the 

theory -> Itembank (running in the 

assessment platform) -> Scaled itembank



Diagnostic assessment –

what do we have?

• Theory – frameworks

• Assessment platform

• Several thousand tasks based on the 

theory -> Itembank (running in the 

assessment platform) -> Scaled itembank



eDia online diagnostic

assessment system for

personalised learning

• Development started in 2009

• Theory: three-dimensional model of knowledge



Diagnostic assessment - theory

• identifying all important knowledge 

elements

• three main goals of schooling:

– to cultivate students’ minds, general 

cognitive abilities and thinking skills

– to develop usable, applicable knowledge

– to transmit content knowledge



Three-dimensional 

model of knowledge 

Csapó, 2007 CENTER FOR RESEARCH ON LEARNING AND INSTRUCTION



Three-dimensional model of 

mathematical knowledge 

the interaction between 

students’ cognitive 

development and 

learning mathematics 

at school 

the type of skills that make 

mathematics useful in areas other 

than the immediate school context

content knowledge 

described in the 

national core 

curriculum





Diagnostic assessment –

what do we have?

• Theory – frameworks

• Assessment platform

• Tasks (based on theory) -> Itembank

(running in the assessment platform) -> 

Scaled itembank



eDia-platform









Deatiled feedback modul

• Assessment code

• Following students development

• GDPR proof



Dimension-level

Light blue: classmates

Green: country level mean

Red: students’ achievement

Domain/dimension Grade 5 Class Score

Mathematics 530 495 616

Mathematics application 569 536 607

Mathematics disciplinary 518 494 708

Mathematics reasoning 505 464 407



Text-based evaluation





Diagnostic assessment –

what do we have?

• Theory – frameworks

• Assessment platform

• Tasks (based on theory) -> Itembank

(running in the assessment platform) -> 

Scaled itembank



At about 20.000 tasks in 

the field of Mathematics, 

Reading and Science.

CENTER FOR RESEARCH ON LEARNING AND INSTRUCTION



Mathematical reasoning task: whole numbers + 

inductive reasoning



Mathematical literacy task: adding up to 10 in

realistic application context



Mathematical disciplinary task



Based on empirical data

• 10.418.422 task solution

• 461.446 solved tests

• 94.970 students

• 50.863 items



Sept. Oct. Nov. Dec. Jan. Febr. March Apr. May Jun.

Grade 1. mouse + 

keyborad + school

readiness

Grade 2-7

Mathematics

Reading

Science

Grade 1-8. 

Reasoning skills + 

ICT literacy

eDia-system

during the whole

school year

Grade 1-6

Mathematics

Reading

Science

Grade 1-6

Mathematics

Reading

Science



Technology-Based 

Assessment is Applicable in 

an Educational Context 





Methods - sample

• 1-8 grade students (aged 7 to 14) 

• 1500 to 2000 students in each cohort

(N=14062)

• 656 classes from 134 schools

• The proportion of boys and girls was 

about the same



Results

• Cronbach-=.942

• _MD=.89; 

_MR=.83;

_ML=.89

• M=49.39% (SD=23.87)

• Math: only 18 out of the 5115 

- not finishing the test

CENTER FOR RESEARCH ON LEARNING AND INSTRUCTION



Mathematics

well structured item bank



Technology-based 

assessment is applicable in 

the field of mathematics, 

reading and science from 

grade 1 to 8.

CENTER FOR RESEARCH ON LEARNING AND INSTRUCTION



Relations between MR, ML and MD 

(all coefficients are significant at p<.01)

All bivariate 

relationships were 

influenced by the third 

construct 



Goodness of fit indices for testing 

dimensionality of mathematics

At latent level: 

rMD_MR=.685, rMD_ML=.749, rML_MR=.634, p<.001

2=3389.111; df=6; p<.001



Goodness of fit indices for testing 

dimensionality of mathematics



Disciplinary, application and 

psychological dimensions of learning 

mathematics, reading and science

can be empirically distinguished 

independent of the measured grade.



The development of all three 

dimensions is important.



Extra moduls

• eDia teacher test modul

(www.teszt.edia.hu)

Almost 50.000 items (20.000 

tasks)

• eDia kindergarten test modul

(www.ovi.edia.hu)

2500 tasks

Optimised for tablets

http://www.teszt.edia.hu/
http://www.ovi.edia.hu/




Key Takeaways

• Leave the „fitting for 

all approach”

• Integrate knowledge from different fields

• Change the aim and type of assessment

(what and how of teaching).

• Use the advantages of technology-based

diagnostic assessment as a tool, 

supportive medium for personalize learning



Thank you for your

kind attention!

“If you can not measure it, you can not improve it.”

Kelvin

edia.hu
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