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Teamwork and collaborative 

skills in teachers

Effective Communication Conflict Resolution

Action Planning Performance Monitoring 
and Feedback

Relationship domain

Work Management domain

● Using supportive, motivating 
and proactive 
communication strategies.

● Using active listening 
techniques.

● Recognizing, interpreting 
and producing verbal and 
non-verbal instructions. 

● Recognizing type and 
relevance of a conflict 
situation.

● Identifying conflict resolution 
strategies.

● Using negotiating approaches, 
dealing with others. 

● Identifying a shared 
objective.

● Identifying and planning 
action strategies.

● Identifying and establishing 
roles and tasks equally 
within the group. 

● Recognizing the obstacles 
and errors during groupwork.

● Providing individual and 
collective feedback.

● Identifying problem-solving 
strategies 



Competence-based 
Knowledge Space Theory (CbKST) 
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Traditional 
approaches 

Numerical scores 
represent the 

proficiency 
of a student in a 

given area

CbKST 
Provide a precise 
description of the 
set of skills mastered 
by a student, starting 
from items’ responses

• Absolute goodness-of-fit

• Local identifiability of the model parameters

• Estimates of careless error and lucky guess parameters 

for each item

CBLIM
Careless error (ßq)

Lucky guess (ηq)

Doignon, J.-P. (1994). Knowledge spaces and skill assignments. In G. H. Fisher, & D. Laming (Eds.),

Contributions to mathematical psychology, psychometrics and methodology (pp. 111-121). Springer-Verlag 



A quick look at the test design

Examples of a chat-based and video-based item

Situated-based assessment

Individual computer-based assessment

Conversational agents



Preliminary hypothesized 
item-skill assignment

Goodness-of-fit: p-value .08 



Test 
validation

CBLIM Identifiability Parameters

CBLIM estimated on the responses given by 142 
pre-primary and primary school teachers to the 
items (administration by Zoom or free link), by 
using maximum likelihood estimation method

Goodness-of-fit of the model tested using 
Pearson’s chi-square statistic and a 
parametric bootstrap of 1000 replications 
(satisfactory if p-value > .1)

The local identifiability of the model was tested 
by ascertaining if the item-skill assignment was 
fully informative and if the Jacobian matrix of 
the prediction function of the induced BLIM was 
full rank

Interpretation of the estimates of careless 
error ßq and lucky guess ηq  parameters for 
each item (satisfactory if ßq, ηq < .5)

Fitting



New item-skill assignment
Results

It is possible to estimate the probability of the competence state (the set of 

skills an individual masters) of each teacher underlying the item responses

Goodness-of-fit: p-value .37 



Final Remarks Assessment

Precise feedback 
about strengths 
and weaknesses

The importance of 

multidisciplinarity 

in responding to 

educational needs

Organization for Economic Co-operation and Development (2020). OECD 
Future of education and skills 2030: OECD Learning compass 2030. OECD Publishing.

Limitation

Small sample size

Future work

Test application

Larger sample size

Learning Compass 2030 



Thanks for your attention
Email: federica.morleo@phd.unipd.it
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