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In a rapidly evolving world, digital representation of information and its communication through digital technologies
have transformed our daily life with severe consequences in terms of sustainability in society. Citizens must face
demands of different natures of the digital world. The current society presents a new scenario that demands new
perspectives for cyber connection and user empowerment. Digital competence (DC) taught and assessed was
influenced by the framework chosen, based mainly on commercial applications such as Microsoft's Office Suite
and operating system. The launch of DigComp in 2013 facilitated the development of tailored implementations,
providing a reference framework to work on DC. However, most of the implementations related to competence
assessment are self-reports compounded by multiple-choice items and Likert scales, only measuring low-order
cognitive skills (e.g., IKANOS, probably the best known self-diagnostic tool at a European level available on
http://test.ikanos.eus/ (accessed on 3 March 2022)). Furthermore, the skill component of the DC is barely
evaluated, probably because the development of simulations or task-based assessments is complicated and time

consuming.

digital competence computer-based assessment netiquette information and data literacy

| 1. Reference Framework for the Evaluation of DC

In 2013, the Institute for Prospective Technological Studies (IPTS) from the European Commission’s Joint
Research Centre launched the Digital Competence Framework (DigComp), integrating existing conceptualisations
of DC [, This framework arranged the dimensions of DC in five competence areas: information and data literacy,
communication and collaboration, digital content creation, safety and problem solving. In total, 21 DCs are
distributed in the five competence areas. In 2016, DigComp 2.0 was published & and updated the terminology,
concepts and descriptors of DCs. In 2017, DigComp 2.1 was released 2! and applied significant changes, such as
increasing the initial three proficiency levels to eight, making use of Bloom’s taxonomy in the definition of the

descriptors of DCs.

DigComp is a reference framework structured in five dimensions: (1) competence areas involving the different DCs,
(2) descriptors for each DC, (3) proficiency levels at the DC level, (4) knowledge, skills and attitudes expected in
each DC and (5) different purposes of applicability. The DigComp framework has been used as the reference
framework due to its remarkable strengths: (1) it was designed after a deep analysis of the available DC
frameworks, (2) it followed a meticulous process of consultation and development by experts in the area of DC and

(3) as a result, it provides a comprehensive view based on DCs and competence areas. For similar reasons, the
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United Nations Educational, Scientific and Cultural Organization (UNESCO) also selected DigComp as the
reference DC framework for the development of the Digital Literacy Global Framework (DLGF) ¥E&!. Even more,
the World Bank also identified the DigComp framework, in a recent report, as one of the most comprehensive and

widely used frameworks for general DC (€,

DigComp describes DC regardless of the technologies and devices employed. Nevertheless, common software
tools tend to provide similar functions despite the fact that the interface design may vary . Moreover, findings from
recent studies also questioned that DC is independent of the task context and the technology used, since in some

specific fields, concrete digital technologies or handling specific digital technologies may be a relevant DC 4!,

Based on the data collection approach, three major categories were identified in the custom implementations
based on DigComp E: (1) performance-based assessment, where examinees have to solve tasks that are usually
expected to be faced in a real-life context by using simulations or typical applications such as Office suites, (2)
knowledge-based assessment, where the declarative and procedural knowledge of examinees is measured and (3)
self-assessment, which is mainly based on Likert scales and examinees self-evaluate their level of knowledge and
skills. Other authors such as Sparks et al. [& illustrated different designs of assessment instruments according to
their purposes: research purposes, accreditation, institutional quality assurance, self-assessment to support

professional development, etc.

Regarding the types of items selected in the design of evaluation instruments, test designers tend to use
constrained response item formats. Their implementation is simple and facilitates the automatic correction.
However, these formats are not the most suitable for assessing higher-order skills. To assess higher-order skills
according to the intermedium and advanced levels of DigComp, more sophisticated formats are necessary, such as
purpose-built games or interactive simulations, to ensure an effective evaluation of DC [&. Furthermore, despite the
study carried out by Heer 19 to select different item formats to meet the assessment purposes, empirical evidence

choosing the most suitable item types according to the assessment objectives is scarce.

Finally, the multidimensionality of the DC construct has been identified in several studies. For example, DC has
been theoretically structured in five competence areas in the DigComp framework 2. However, theoretical and
empirical studies have reported contradicting results. For example, Reichert et al. analysed the most commonly
used digital literacy frameworks and found that empirical evidence on the use of digital applications allows for
distinguishing between a general digital literacy component and four application-specific components (the web-
based information retrieval factor, the knowledge-based information retrieval factor, the word processing factor and
the digital presentation factor) (£, Jin et al. found in their custom implementation based on DigComp that DC can
be considered as a general one-dimensional construct 12, In the systematic literature review conducted by Siddiq
et al. 131 in most studies where dimensionality was checked, it was concluded that DC is a unidimensional
construct, i.e., the construct has a unique underlying dimension that can be measured using a single measure of
the test. Although further studies have continued in the same line, e.g., [14](15][16] the need for further research was
also suggested. In addition to frameworks of DC, various national and international assessment studies were

conceived based on a multidimensional framework, e.g., the International Computer and Information Literacy Study
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(ICILS). However, the empirical results presented differences in terms of quantity of dimensions and categories

identified in the dimensions.

| 2. Information and Data Literacy

According to DigComp, IDL is one of the competence areas composed of three DCs.

This area is also known as information literacy or digital information literacy, and it is constantly changing due to
the recurrent changes in how citizens access and manage information through different types of devices. Citizens,
and especially youth, are replacing traditional media with social networks, which are currently one of the means
most used, but at the same time supposes an ungoverned source of information that tends to create confusion,
generate controversies and distrust 2181291 enable users to be active content creators 29 and influence young
people in their choice of role models 21, Moreover, the ease and speed of propagation that social networks
facilitate for disinformation has become one of the most dangerous threats [22[23124125] i conjunction with the
emergence of discourses based on emotional appeal to influence choice by making use of different ways such as
click baiting, algorithms based on artificial intelligence, creation of filtered bubbles, personalisation of information,
etc. 1241251261 The 2019 Eurobarometer already showed an increase in concern over issues such as the rapid
growth of fake news (74%) and towards social media (65%) (7. IDL has been identified as a key literacy to identify
fake news [28l. So, in this context, it is necessary to examine and assess how citizens perceive and evaluate the

media in terms of fake news.

There are many self-reports where individuals must self-assess their level, and most of them are tools composed
of multiple-choice questions measuring low-order cognitive skills, e.g., 23I29BAB1B2] |n addition, assessments
cannot be carried out using simple self-assessment tests. They offer a solution that is easy to implement but tends
to obtain unrealistic results from examinees, caused by their overconfidence, especially examinees with very low
ability 33, The existence of the Dunning—Kruger Effect has also been proven to exist in the IDL area 34, There are
also some exceptions, e.g., using open-ended tasks with scoring rubrics 3238l put these alternatives would be

very complicated to integrate in a certification context requiring safe settings.

From the point of view of operationalising the construct of IDL for assessment purposes, Sparks et al. & indicated
that test designers appear to take two possible approaches: (1) selecting a particular framework aligned with the
construct defined in their implementation and then designing items according to the descriptors of the framework
(this option is suitable for assessing a specific set of skills) or (2) operationalising the construct at a conceptual
level, thereby developing authentic tasks that evaluate ECDL in a broader way. This option is suitable for defining
the construct more holistically and examining whether examinees can put their knowledge into action in a real
context. Consequently, the intended learning objectives and the type of assessment foreseen should be clarified
from the beginning. Even more, beyond a specific construct definition, in the development of the assessment other
issues should be considered, e.g., the contexts where information is going to be accessed, evaluated and used or

whether a specific technology is an assessment target in itself or constitutes a way for achieving an objective.
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Regarding the implementation of the assessment tools, Sparks et al. [ categorised different types of assessment
as: (1) consisting of constructed response questions focused on IDL, such as the International Computer and
Information Literacy Study (ICILS), (2) consisting of constructed response questions focused on technology
literacy, such as ECDL and (3) consisting of performance-based tasks focused on IDL, such as the Interactive

Skills Assessment Tool (iSkills, Mount Maunganui, New Zealand).

IDL assessment in higher education is a key issue too [I37 and interest in developing instruments to assess IDL
has been growing in recent years. However, most of the tests are developed from two perspectives, librarian and

academic, and are often domain specific 38139,

With regard to the validation of the quality of the assessment instruments, the classical test theory was applied in
most of the tests identified, and the most commonly performed analyses were content and discriminant validity and
internal consistency reliability [49. Therefore, experts argued the need to have free available assessment
instruments for measuring IDL, performing a more effective assessment, validated and independent of the domain

and the context [38],

| 3. Netiquette

According to DigComp 1 netiquette is one of the six DCs defined in the communication and collaboration
competence area, defined as: “To be aware of behavioural norms and know-how while using digital technologies
and interacting in digital environments. To adapt communication strategies to the specific audience and to be

aware of cultural and generational diversity in digital environments”.

In our present society, where ICTs are present into most areas and social networks and the extensive use of mobile
devices have radically modified the way of interacting among people, netiquette is becoming a crucial DC “2,
Thus, a new scenery emerges for understanding human relations, from how interpersonal skills are exercised
online to how social behaviours are exhibited in groups and online communities 42, Cabezas-Gonzélez et al. found
that individuals who communicate online frequently and make use of social networks very frequently tend to show
lower levels of DC, contrary to expectations 44!, So, it is of great importance to investigate the current education of
individuals in communication and collaboration and in netiquette too 43, Nevertheless, netiquette has been barely
defined and still does not seem to have attracted the required attention 8. Only a few studies have analysed the
guidelines related to the correct use of electronic mail, e.g., 748l or presented general guidelines for the Internet,
e.g., #9 No studies have attempted to define which DCs a citizen should have to communicate efficiently through

everyday tools such as instant messaging applications, social networks or email.

Regarding the implementation of the assessment tools, the empirical articles identified included the development of
tailored tests, e.g., RUBL whose validity and reliability evidence are insufficient; netiquette DC has not yet been
assessed in depth and most of them include only a few general questions 422, From a broader point of view,

experts have identified the lack of instruments for evaluating individuals’ DC in the communication and
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collaboration competence area [23l. Only BAIT, closely related to this study, provides a test exclusively dedicated to

the assessment of netiquette 52,

| 4. Item Response Theory (IRT)

IRT, also referred to as item characteristic curve theory, attempts to give a probabilistic foundation to the problem of
measuring unobservable traits and constructs, or latent traits 5334l |RT is widely used to calibrate and evaluate
items in assessment instruments and provide ways of assessing the properties of a measurement instrument in
terms of reliability and validity 14IB3I55I56I57158] The main features and advantages that characterise IRT are: (1)
the existence of latent traits that can explain an examinee’s behaviour in a test, (2) the relationship between
performance and the set of traits assessed, (3) the dimensionality specification, (4) the position of the item in the
trait's value set, (5) assessment instruments with properties that do not depend on the specific group of
respondents or the specific set of items showed, as both items and examinees receive a score on the same scale
at the same time, (6) in contrast to classical test theory (CTT), basic units of analysis are based on the items and
not on the assessment instrument and (7) the reliability of an assessment instrument is dependent on the action

between the examinee and the assessment instrument.

Considering the strengths of the theory, the Rasch measurement model has been used to investigate the reliability
and validity of the tests developed in the study. The Rasch measurement model is the simplest model available
within an IRT context and facilitates interpretation assuming that the response of the examinees to an item only
depends on their proficiency and the difficulty of the item BZ. Furthermore, in IRT, the internal validity of a test is
evaluated in terms of the fit of the items to the model. Marginal maximum likelihood (ML) is the most commonly
used method in the estimation of the models in IRT and presumes that the parameters of an individual are aleatory

variables with a certain distribution 581,

Applying the most suitable IRT model firstly relies on the characteristics of the items used, dichotomous or
polytomous. For dichotomous items, such as the ones used in tests, the most used models are the logistic models
with one, two or three parameters. The parameters to characterise the items include B2: their difficulty (situating
the item on the ability scale, which states the probability of being answered correctly), discrimination (representing
the degree of variation in the success rate of individuals as a function of their ability) and a pseudo guessing
parameter (representing the lower asymptote where even less-capable individuals will score by guessing). IRT is
based on the principle that it is possible to measure latent traits, i.e., traits which are not directly perceptible. Some

items can comprise a specific trait (e.g., competences for evaluating the information) 54,

In addition, measures constructed using the Rasch measurement model are unidimensional and have expected
structures of item calibrations that cover the difficulty range of difficulty within a domain in an assessment domain.
The results are valid only to the extent that the dimensions are different and clear, i.e., there are no items
assessing different variables at the same time; therefore, the unidimensionality assumption is realistic. Hence,
other models such as the multidimensional IRT models appeared, which consider a construct consisting of various

factors. The multidimensional random coefficient multinomial logit (MRCML) model was presented as an alternative

https://encyclopedia.pub/entry/20985 5/10



Assessment of Citizens’ Netiquette and Information Literacy | Encyclopedia.pub

to confirmatory factor analysis (CFA) (89, CFA and multidimensional IRT are methods applied to validate a possible
organisation of the information. The multidimensional Rasch model is the simplest of MIRT models, which assumes

that all item loadings are set to unity with the Rasch model 1],

Finally, relatively small sample sizes could be sufficient for Rach analysis, and about 200 examinees suffice for
obtaining accurate parameter estimates 62,

References

1. Santos, A.l.; Serpa, S. The importance of promoting digital literacy in higher education. Int. J. Soc.
Sci. Stud. 2017, 5, 90.

2. Vuorikari, R.; Punie, Y.; Carretero Gomez, S.; Van Den Brande, G. DigComp 2.0: The Digital
Competence Framework for Citizens; EUR 27948 EN; Publications Office of the European Union:
Luxembourg, 2016.

3. Carretero, S.; Vuorikari, R.; Punie, Y. DigComp 2.1: The Digital Competence Framework for
Citizens with Eight Proficiency Levels and Examples of Use; EUR 28558 EN; Publications Office
of the European Union: Luxembourg, 2017.

4. Law, N.W.Y.; Woo, D.J.; de la Torre, J.; Wong, K.W.G. A Global Framework of Reference on
Digital Literacy Skills for Indicator 4.4.2; UNESCO: Paris, France, 2018; p. 146.

5. Laanpere, M. Recommendations on Assessment Tools for Monitoring Digital Literacy within
UNESCO'’s Digital Literacy Global Framework. Information Paper No, 56. 2019. Available online:
https://unesdoc.unesco.org/ark:/48223/pf0000366740 (accessed on 3 March 2022).

6. Bashir, S.; Miyamoto, K. Digital Skills: Frameworks and Programs; World Bank: Washington, DC,
USA, 2020; Available online: https://openknowledge.worldbank.org/handle/10986/35080
(accessed on 3 March 2022).

7. Fraillon, J. International large-scale computer-based studies on information technology literacy in
education. In Second Handbook of Information Technology in Primary and Secondary Education;
Springer: Berlin/Heidelberg, Germany, 2018; pp. 1161-1179.

8. Sparks, J.R.; Katz, I.R.; Beile, P.M. Assessing digital information literacy in higher education: A
review of existing frameworks and assessments with recommendations for next-generation
assessment. ETS Res. Rep. Ser. 2016, 2016, 1-33.

9. Messick, S. Validity of psychological assessment: Validation of inferences from persons’
responses and performance as scientific inquiry into score meaning. Am. Psychol. 1995, 50, 741—
749.

https://encyclopedia.pub/entry/20985 6/10



Assessment of Citizens’ Netiquette and Information Literacy | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Heer, R. A Model of Learning Objectives—Based on a Taxonomy for Learning, Teaching, and
Assessing: A Revision of Bloom’s Taxonomy of Educational Objectives; Center for Excellence in
Learning and Teaching, lowa State University: Ames, IA, USA, 2012; Available online:
www.celt.iastate.edu/wp-content/uploads/2015/09/RevisedBloomsHandout-1.pdf (accessed on 19
January 2022).

Reichert, F.; Zhang, D.J.; Law, N.W.; Wong, G.K.; de la Torre, J. Exploring the structure of digital
literacy competence assessed using authentic software applications. Educ. Technol. Res. Dev.
2020, 68, 2991-3013.

Jin, K.Y.; Reichert, F.; Cagasan, L.P., Jr.; de la Torre, J.; Law, N. Measuring digital literacy across
three age cohorts: Exploring test dimensionality and performance differences. Comput. Educ.
2020, 157, 103968.

Siddiq, F.; Hatlevik, O.E.; Olsen, R.V.; Throndsen, I.; Scherer, R. Taking a future perspective by
learning from the past—A systematic review of assessment instruments that aim to measure
primary and secondary school students’ ICT literacy. Educ. Res. Rev. 2016, 19, 58-84.

Aesaert, K.; Van Nijlen, D.; Vanderlinde, R.; van Braak, J. Direct measures of digital information
processing and communication skills in primary education: Using item response theory for the
development and validation of an ICT competence scale. Comput. Educ. 2014, 76, 168-181.

Goldhammer, F.; Naumann, J.; KelRel, Y. Assessing individual differences in basic computer skills.
Eur. J. Psychol. Assess. 2013, 29, 263-275.

Huggins, A.C.; Ritzhaupt, A.D.; Dawson, K. Measuring information and communication technology
literacy using a performance assessment: Validation of the student tool for technology literacy
(ST2L). Comput. Educ. 2014, 77, 1-12.

Pérez-Escoda, A.; Esteban, L.M.P. Retos del periodismo frente a las redes sociales, las fake
news y la desconfianza de la generacion Z. Rev. Lat. Comun. Soc. 2021, 79, 67-85.

Dessart, L. Social media engagement: A model of antecedents and relational outcomes. J. Mark.
Manag. 2017, 33, 375-399.

Pérez-Escoda, A.; Pedrero-Esteban, L.M.; Rubio-Romero, J.; Jiménez-Narros, C. Fake News
Reaching Young People on Social Networks: Distrust Challenging Media Literacy. Publications
2021, 9, 24.

Larrondo-Ureta, A.; Pefla-Fernandez, S.; Agirreazkuenaga-Onaindia, |. Hacia una mayor
participacion de la audiencia: Experiencias transmedia para jovenes. Estud. Sobre Mensaje
Periodistico 2020, 26, 1445-1454.

Castillo-Abdul, B.; Romero-Rodriguez, L.M.; Larrea-Ayala, A. Kid influencers in Spain:
Understanding the themes they address and preteens’ engagement with their YouTube channels.
Heliyon 2020, 6, e05056.

https://encyclopedia.pub/entry/20985 7/10



Assessment of Citizens’ Netiquette and Information Literacy | Encyclopedia.pub

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

Vraga, E.K.; Bode, L. Defining misinformation and understanding its bounded nature: Using
expertise and evidence for describing misinformation. Political Commun. 2020, 37, 136-144.

Masip, P.; Suau, J.; Ruiz-Caballero, C. Perceptions on media and disinformation: Ideology and
polarization in the Spanish media system. Prof. Inf. 2020, 29, 1-13.

Viner, K. How Technology Disrupted the Truth. The Guardian. 12 July 2016. Available online:
https://www.theguardian.com/media/2016/jul/12/how-technology-disrupted-the-truth (accessed on
19 January 2022).

Orso, D.; Federici, N.; Copetti, R.; Vetrugno, L.; Bove, T. Infodemic and the spread of fake news in
the COVID-19-era. Eur. J. Emerg. Med. 2020, 27, 327-328.

Kopecky, K.; Szotkowski, R.; Aznar-Diaz, |.; Romero-Rodriguez, J.M. The phenomenon of
sharenting and its risks in the online environment. Experiences from Czech Republic and Spain.
Child. Youth Serv. Rev. 2020, 110, 104812.

European Commission. Standard Eurobarometer 93. Summer 2020. Report. Public Opinion in the
European Union. 2020. Available online:

https://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/ResultDoc/download/DocumentKy/91061

(accessed on 3 March 2022).

Jones-Jang, S.M.; Mortensen, T.; Liu, J. Does media literacy help identification of fake news?
Information literacy helps, but other literacies don’t. Am. Behav. Sci. 2021, 65, 371-388.

Kluzer, S.; Priego, L.P. Digcomp into Action: Get Inspired, Make it Happen. A User Guide to the
European Digital Competence Framework; Joint Research Centre: Seville, Spain, 2018.

Walsh, A. Information literacy assessment: Where do we start? J. Libr. Inf. Sci. 2009, 41, 19-28.

Catalano, A. The effect of a situated learning environment in a distance education information
literacy course. J. Acad. Libr. 2015, 41, 653—-659.

Foo, S.; Majid, S.; Chang, Y.K. Assessing information literacy skills among young information age
students in Singapore. Aslib J. Inf. Manag. 2017, 69, 335-353.

Kruger, J.; Dunning, D. Unskilled and unaware of it: How difficulties in recognizing one’s own
incompetence lead to inflated self-assessments. J. Pers. Soc. Psychol. 1999, 77, 1121.

Mahmood, K. Do people overestimate their information literacy skills? A systematic review of
empirical evidence on the Dunning-Kruger effect. Commun. Inf. Lit. 2016, 10, 3.

Leichner, N.; Peter, J.; Mayer, A.-K.; Krampen, G. Assessing information literacy among German
psychology students. Ref. Serv. Rev. 2013, 41, 660-674.

Markowski, B.; McCartin, L.; Evers, S. Meeting students where they are: Using rubric-based
assessment to modify an information literacy curriculum. Commun. Inf. Lit. 2018, 12, 5.

https://encyclopedia.pub/entry/20985 8/10



Assessment of Citizens’ Netiquette and Information Literacy | Encyclopedia.pub

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.
50.

51.

Association of College & Research Libraries . Framework for Information Literacy for Higher
Education; American Library Association: Chicago, IL, USA, 2016; Available online:
http://www.ala.org/acrl/standards/ilframework (accessed on 19 January 2022).

Hollis, H. Information literacy as a measurable construct: A need for more freely available,
validated and wide-ranging instruments. J. Inf. Lit. 2018, 12, 76-88.

Catalano, A.J. Streamlining LIS Research: A Compendium of Tried and True Tests,
Measurements, and Other Instruments: A Compendium of Tried and True Tests, Measurements,
and Other Instruments; ABC-CLIO: Santa Barbara, CA, USA, 2016.

Mahmood, K. A systematic review of evidence on psychometric properties of information literacy
tests. Libr. Rev. 2017, 66, 442—-455.

Ferrari, A. DIGCOMP: A Framework for Developing and Understanding Digital Competence in
Europe; Publications Office of the European Union: Brussels, Belgium, 2013.

Vaterlaus, J.M.; Aylward, A.; Tarabochia, D.; Martin, J.D. “A smartphone made my life easier”: An
exploratory study on age of adolescent Smartphone acquisition and well-being. Comput. Hum.
Behav. 2021, 114, 106563.

Galera, M.D.C.G.; Muiioz, C.F.; Pedrosa, L.P. Youth empowerment through social networks.
Creating participative digital citizenship. Commun. Soc. 2017, 30, 129-140.

Cabezas-Gonzalez, M.; Casillas-Martin, S.; Mufioz-Repiso, A.G.V. Basic Education Students’
Digital Competence in the Area of Communication: The Influence of Online Communication and
the Use of Social Networks. Sustainability 2021, 13, 4442.

Kozik, T.; Slivova, J. Netiquette in electronic communication. Int. J. Eng. Pedagog. 2014, 4, 67—
70.

Soler-Costa, R.; Lafarga-Ostariz, P.; Mauri-Medrano, M.; Moreno-Guerrero, A.J. Netiquette: Ethic,
education, and behavior on internet—a systematic literatura review. Int. J. Environ. Res. Public
Health 2021, 18, 1212.

Brusco, J.M. Know your netiquette. AORN J. 2011, 94, 279-286.

Hammond, L.; Moseley, K. Reeling in proper “netiquette”. Nurs. Made Incred. Easy 2018, 16, 50—
53.

McMurdo, G. Netiquettes for networkers. J. Inf. Sci. 1995, 21, 305-318.

Linek, S.B.; Ostermaier-Grabow, A. Netiquette between students and their lecturers on Facebook:
Injunctive and descriptive social norms. Soc. Media + Soc. 2018, 4, 2056305118789629.

Arouri, Y.M.; Hamaidi, D.A. Undergraduate Students’ Perspectives of the Extent of Practicing
Netiquettes in a Jordanian Southern University. Int. J. Emerg. Technol. Learn. 2017, 12, 84.

https://encyclopedia.pub/entry/20985 9/10



Assessment of Citizens’ Netiquette and Information Literacy | Encyclopedia.pub

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

BAIT—Evaluation and Certification System of Digital Competences. Available online:
http://www.bait.eus (accessed on 19 January 2022).

Mufiiz Fernandez, J. Introduccién a la Teoria de Respuesta a los items; Repositorio Institucional
de la Universidad de Oviedo: Pirdmide, Mexico, 1997.

Baker, F.B.; Kim, S.H. (Eds.) ltem Response Theory: Parameter Estimation Techniques; CRC
Press: Boca Raton, FL, USA, 2004.

Hambleton, R.K.; Jones, R.W. Comparison of classical test theory and item response theory and
their applications to test development. Educ. Meas. Issues Pract. 1993, 12, 535-556.

Wilson, M. Constructing Measures: An Item Response Modeling Approach; Routledge: London,
UK, 2004.

Rasch, G. Probabilistic Models for Some Intelligence and Achievement Tests; Danish Institute for
Educational Research: Copenhagen, Denmark; MESA Press: Chicago, IL, USA, 1983.

Thissen, D. Marginal maximum likelihood estimation for the one-parameter logistic model.
Psychometrika 1982, 47, 175-186.

Hambleton, R.K.; Swaminathan, H.; Rogers, H.J. Fundamentals of Item Response Theory; Sage:
Newcastle upon Tyne District, UK, 1991; Volume 2.

Reckase, M.D. Multidimensional Iltem Response Theory Models. In Multidimensional Iltem
Response Theory; Springer: New York, NY, USA, 2009.

Adams, R.J.; Wilson, M.; Wang, W. The multidimensional random coefficients multinomial logit
model. Appl. Psychol. Meas. 1997, 21, e23.

Wright, B.D.; Stone, M.H. Best Test Design; Australian Council for Educational Research:
Melbourne, Australia, 1979.

Retrieved from https://encyclopedia.pub/entry/history/show/50261

https://encyclopedia.pub/entry/20985 10/10



