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INTRODUCTION

Improving the Quality of Education

1. To say that Chileans are passionate about the edu@mnal opportunities available in the
country would be an understatement. The debate over education is a daily affair & ¢buntry and the
discussion is everywhere — in print, television agllogging sites, and every so often, it spillerowmto

the streets. On August 22, 2014, students nuntparithe thousands were out on the streets of &gnti
and elsewhere in the country, demanding free enuncat high quality across all levels. Almost ettac
four years ago, during the previous governmentaite, students had poured out on to the streets of
Santiago making an almost identical set of dematrsically, across a span of four years and under
political parties representing opposite sides effhlitical spectrum, an identical set of instruisenere
used to deal with the protestors — water canneas,gas, and mass arrests.

2. Over the last forty years, perhaps no other sectoin Chile has withessed the monumental
shifts in government policy as has the education s@r. Chile’s military government introduced
sweeping changes that completely altered the adtrative, financial and delivery models for eduaati

in the country. They ushered in market-orientecchmaisms, decentralized school administration,
introduced incentives to support the expansiontafesfinanced private schooling, and dramatically
altered the status of teachers — eliminating thegitions as civil servants. With the return tonderacy

in 1990, education policy has taken a renewed fagtisequity and quality as its central objectivesth

an emphasis on student learning, and a teachergearesat policy where teachers once again have
tenured assignments.

3. However, in these intervening years, the nature ofhe problem has changed.The early
reforms were aimed at getting children into schawid the use of public financing, coupled with ates
management, helped in dramatically alleviating $upgide constraints and expanding access to
educational opportunities. Chile has been vergeasgful in this regard. The more recent refornes ar
aimed at improving the quality of education, andemsuring that all children have access to such
opportunities. These reforms are complex anddtatgets cannot be met through a simple exparmdion
resources flowing into these programs. A comprsiverand holistic view of the problem is needed and
the tools to address the existing constraints riedoe developed with these in mind. Not only is it
important to have a deeper understanding of thewsrinputs that would be needed, but it is also
important to ensure an understandindnofvthese inputs will be brought into play. The issaee made
more complex because while there is a broad agraesceoss stakeholders on some goals — for example,
the need to improve educational quality - how amavhat manner this should be done has much less
consensus. For example, the current set of psogsstudents’ focuses on the role of the studémts)l
accounts an important stakeholder in the educationess, in the governance structures of educationa
institutions. As a key stakeholder in the procesgdents believe that they should have a sedteat t
policy table to ensure that their voices are headithat they can influence decision making inséetor.
Other stakeholders do not necessarily agree. Nut@inding these debates, there is general corssansu
the country that the quality of education needsaetdmproved.

Low Learning Levels

4, In the Latin America and Caribbean (LAC) region, Chile is considered to be a star
performer in the education sector. It consistently sits atop the continental leadarld on numerous



education indicators. Chile’s educational succedsee become a model for many other countriglsen t
region and beyortd

5. However, there remain serious concerns regarding edation quality and how quality
education can be made available to all students.Though a regional powerhouse, Chile performs
poorly when compared to the best in the world, &alts well short of OECD averages in terms of
achievement scores in global standardized assetsmieor example, in the past three PISA assessment
Chile has found itself clustered towards the loesd of the performance distribution. In the mesent
round, carried out across 65 participating coustne2012, Chile ranked 51 (in Math), 46 (in Scenc
and 47 (in Reading)

6. Though the PISA 2012 results were released after ehconclusion of the recently held
presidential elections in November 2013 in Chile,glicymakers were compelled to respond to the
country's relatively poor showing and law-makers fom across the political spectrum pledged to
work on improving school quality and increasing leaning outcomes. This sort of debate is to be
expected in Chile. Having become a member of tBE€D), the expectations of the Chilean population
are set even higher. Consequently, there is agtiemand for improved education quality across all
levels, with the population at large and the Gowent not happy with the fact that the country is
punching well below where its economic weight wopitddict it should.

Getting High Quality Teachers in all Classrooms

7. Improving the teacher quality and ensuring that only qualified teachers are placed in
classrooms has become a fundamental Government prity. Schooling quality is determined by many
factors, both teacher and non-teacher fattorEhe latter includednter alia student motivation and
incentives, infrastructure, technology, expenditpeg pupil, curriculum, etc. Likewise teacher teth
factors are numerous — including selection anchitmgi in teacher education programs, the teacher
recruitment process, compensation, incentives aaceec ladder, and continuous professional
development and training. This latter set of isswich are centered around the teacher are particu
important as recent research illustrates that tiadity of the teacher in the classroom is perhbpssingle
most important factor affecting student learningcomes. Thus, atrong teaching forcés essential to
improving the quality of the schooling experiencel &chool education. High quality teaching forces a

a common feature of countries with high quality emtional systems. Teacher related factors are also
important for another reason. It is a lever theat be manipulated relatively easily through puptticy,
which is not true for parental background, gendecjo-economic status, etc. While this much isvkmo
how to develop, recruit, deploy, motivate and congag¢e teachers to do their tasks every day in the
classroom is still not clear despite innumerabilalists, and efforts to determine what makdsacher
great

8. The Chilean government is keenly aware of the paraount importance of having a high
guality and effective teacher in every classTeacher-related factors, especially, the formatinek
needed to prepare a teacher prior to placing timefront of students has become an important aréa bo
for research and policy formulation. This seamhd solution to address concerns of quality hdtdea

! These influential policies are not restricted tosi that have been in place since 1990, but inchmie that were
put in place by the far right governments beforthe-role of the private sector, the use of vouchersults-based
financing for tertiary education institutions, teac policies, and program evaluation.

% In the TIMSS round of 1999, out of 38 participating nations, Chile finished fourth from the bottom in both Math
and Science assessments for students in Grade 8.

®of course, it is also based on numerous non-school factors, such as, parental education, socio-economic status,
gender, etc.



considerable shift in the teacher preparation pgnadand as Meckes et al. (2012) stated'transition
from policies that provided support to initial tdee training improvement initiatives with low-stake
accountability measures in the late nineties, tticpes that combine support, incentives, pressund a
high-stakes accountability

9. This focus on high stakes accountability measuresal continued and the set of tools to
ensure accountability has grown Koljatic and Silva (2013) illustrate the incredsuse of measurement
and assessments tools in the Chilean context amdsathe education spectrum from admissions to pre-
kindergarten to selection for universities. Thédgoago on to illustrate that this growth in the wfe
assessments is happening but with a limited uraiedsig of the technical requirements needed for the
use of test scores and evaluations of this naturEhe authors show that not only are some of the
assessments poorly developed, but many are alsoinsepropriately. They call for improved and well
developed policies and guidelines for the use @apdogment of such assessments.

10. The number of teacher preparation institutions and centers in Chile has increased
dramatically between 1980 and today In addition to the shifting accountability paigd, there are
other reasons why there should be concerns regptdacher preparation in Chile. In particular, the
dramatic growth in the number of institutions arehters that are involved in teacher education and
preparation in the country. The figure below illases this dramatic growth between 1980 and 2008.
This dramatic increase, fueled mostly by growttpiiivate sector institutions, coupled with the fewit

the quality assurance systems for tertiary prograrasstill relatively weak, suggests that many heas

are probably entering classrooms ill-prepared boterms of content knowledge and pedagogicaltgbili

Figure 1
Number of Teacher Training Institutions in Chil©®gD-2008}
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What is this report about and how did it come abou?

11. It is with this concern over education quality thatthe Government of Chile has sought the
assistance of the World Bank in reviewing one spdi aspect of their teacher development system -
the Prueba Inicia. As part of its strategy to improve teaching dualChile introduced in 2008 a
voluntary teacher assessment to monitor the knowledge ahsl sknew graduates emerging from pre-
teacher training institutions. The teacher-traimredat assessment is conducted annually and is
increasingly gaining popularity amongst both teadraning institutions and the trainees themselv&s

* Education Internacional Latin America Regional Office (2010)
> Though there are calls to make this a mandatory step in the process of selecting and recruiting teachers.
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present, the Inicia is a voluntary assessfhanid teacher trainees may opt out of being assessed
However, the policy focus is on developing thistiasient further with the eventual aim of making it
mandatory and as one element in the process ofiegstnat all students have in their classrooms a
highly qualified and effective teacher.

12. The combination of dramatic growth in student numbes and these weak schooling
outcomes have necessitated a review of key processeBetween 1981 and 2012 the number of
universities in Chile has grown from 8 to 60, andhe ten years between 2002 and 2012, the student
population at the tertiary level has mushroomednfrabout 500,000 to almost 1,100,000. This
impressive growth coupled with the fact that thaldy control mechanisms were not fully developed a
deployed, implies that across the tertiary spaeeetis a need to ensure mechanisms for qualityralont
Furthermore, given that the share of students acher preparation is about 14 percent of the total,
suggests that in particular, quality assurancé®fraduates of teacher training programs is aatent

13. Across the world, it is possible to categorize twadlistinct paths for ensuring quality of
teacher training graduates These can be broadly defined as upstream andsimam measures.

= Upstream measures are those whereby institutionalitg is ascertained through quality
control mechanisms (for example, accreditationeaicher training institutions) which then
are responsible for ensuring high quality graddates

= Downstream processes or filtering mechanisms aosethwhereby graduates of teacher
training programs are required to pass some s&haflardized assessments before obtaining
a licensé to function as a teacher The specific requirement for licensing diffdrem
country to country, and in federal structures like United States, the requirements differ
from state to state.

14, In Chile, the major concern is that both upstream ad downstream processes are weak
Institutional accreditation and quality assuranaehanisms do exist at the tertiary level, but oletsf

® Given the voluntary nature of the assessmentati done cannot even refer to it as a licensingnetaough for all
practical purposes the Inicia is a licensing assest. Presently, the results are released aggebgat the
institutional level or higher. There are no conssattes at the individual level for a poor perforoeat this point
in time. It is a teacher trainee exit exam, ainaetheasuring the skills gained by the trainee imteatraining
insitutions — both content and pedagogical - artdamoinstrument meant for selection. However, thkicp debate
around the INICIA almost treats it as a selectmwl.tFor example, under the previous governmenethere plans
to not only make the INICIA a mandatory assessntaritjn part to link initial teacher compensatiortheir results
in the INICIA. So, while the purists refer to theICIA as a teacher trainee exit examination, l§rgessessing
content knowledge, in the policy world it is seasreamuch more potent tool for some. So, in thi®re at times we
may treat the INICIA as being more than an exitneixation.

7 In this case, students merely have to complete the requirements of the institutions in which they are studying
and this automatically qualifies them for entry into the profession. Many high performing countries use this
approach with Singapore perhaps presenting an extreme approach with only a single teacher training institution
that caters to all of the island’s needs. Examples of countries which employ downstream processes included the
US, UK and a range of other countries.

& Similar licensing requirements exist in other professions as well and the processes entailed vary from country to
country. For example, licensing is a common feature of the engineering profession in many countries and is
typically done to ensure public safety and welfare, and other similar interests. This is also true for other
professions where public safety and welfare have to be safeguarded by the state — such as, medicine, law,
accounting, etc.

° This is perhaps used more in developing country settings where guaranteeing institutional quality through
upstream mechanisms is harder to undertake.



health and education, institutional accreditat®a ivoluntary mechanism. Licensing is mandatodyah
institutions wishing to operate in the tertiary spaeed to be licensed (OECD 2012). However, thexe
inherent weaknesses in the system and these drighigd in Box 1. On the downstream side, since
2008, the GoC has put in place the Prueba Inicia)untary exit exam for teacher. Given the vadun
nature of the assessment, only about 3,200 stuffemts49 teacher training institutions participaiad
these assessments (or about 2.5% of the total mushiséudents in teacher training prograhhi 2011.

So controls on both sides are weak. Furthernafréhose who participated, about 69% demonstrated
“insufficient” content knowledge in relevant sulfjezeas; and in some institutions, more than 90% of
their graduates obtained “insufficient” results.

Box 1
Weak Quality Assurance in Higher Educatibn

The report entitled Quality Assurance in Higher Education in Chile (OECD, 2012), states
that key quality assurance principles are not fully addressed by the SINEACES or the
quality assurance mechanism in Chile in a number of dimensions as shown below:
= Basic assurance of minimum standards is not consistently provided
= A quality culture which embraces continuous improvement is still only
emerging
= Therole of users — notably students and employers - in assuring quality is
peripheral
=  The system has been developed with the missions, practices and aspirations of
the longer-established universities in mind, and to be more suited to them. This
tendency for a ,,one size fits all* approach is perceived to be unsuited to the
development of vocational and professionally oriented institutions
=  Alack of transparency about how decisions are made within SINAC-ES has
weakened confidence within the system and created mistrust in the public
mind about the judgments that it makes
=  The lack of an integrated and verifiable information system has led to a loss of
trust in the data which is provided, and contributed to a situation in which
information can be misleadingly presented
=  There appears to be no clear strategy for international engagement

15. The Government of Chile is eager to strengthen theountry’s teacher preparation program
given that many countries with high quality teachirg systems have systems in place to ensure high
guality teachers. A key feature of this effort focuses on stremegiihg the Prueba Inicia — in terms of its
design, its implementation, and most importantyy goverage. The continued poor performance of
teacher trainees in this assessment has triggaiel debate about how to improve the quality aicteer
training programs in Chile. This is compoundeddoycerns of whether the instrument itself is an
appropriate one to measure the skills needed lohéedrainees as they transition to classroom tach
and are placed in schools across the country.

16. This is what has prompted the Government to seek thWorld Bank’s assistance. There are
three key objectives of this exerciseThese include: (i) Benchmarking the Pruebaidrégainst similar
practices in a select set of countries, (ii) a itklapsychometric assessment of the Prueba Inicia
instrument, and (iii) a set of policy recommendasioegarding the Prueba Inicia and its uses.

10 Captures the numbers of test takers against the total number of students enrolled in teacher preparation
programs and not the total number of students in the final year of their programs. In 2012, the proportion of test
takers in the total number of students exiting teacher training programs was about 14% (Ministry of Education,
2013).

" OECD Study on Quality Assurance in tertiary institutions in Chile
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How is this report organized?

This report is organized into two parts.
Part | focuses on the three objectives mentioned above.

= |t begins with a review of what makes a teacherdgadhy this is important, but also why it is
difficult to identify a good teachasx ante While the notion of having a high quality teackre
every classroom is easily understood and intuitttae, challenges in this regard are far more
subtle and not easily understood. This section mView the difficulties associated with
identifying the characteristics of a good teachad avill explain why what we believe to be
intuitive measures are not necessarily good predicf performance in the classroom.

= The second section focuses on the Prueba Ini@asstdndards on which it is based and how well
it meets those standards, its psychometric praseréind how the assessments are administered.
This section also provides a summary of the finglinfa detailed analysis of the psychometric
properties of the Prueba Inicia in included as ahheal Appendix, which forms Part Il of the
report.

» The third section compares the Prueba Inicia tdlairaxercises in a set of comparator countries.
Here the comparison is limited to process and ontent, since we would otherwise have had to
carry out detailed analysis of the psychometriqprties of assessments in other countries. We
explore broadly the processes by which teachendiog or teacher trainees exit exams are
conducted in a set of countrtés

» The final section of Part I, focuses on policy op# available to the Government of Chile as it
moves to put in place effective measures to screenyit and deploy the most effective teachers
in classrooms across the country. Overall conohssiare presented, drawing as well on the
findings presented in Part Il of this report.

Part Il of the report provides a detailed technical reviefvthe psychometric properties of the
assessment.

2 Although assessments used for licensing (or ceatifin) are different than assessments used fquopes of
selection, at times in this report we use theseréhtangeably. The overarching objective is teashégction, and
the nuances between assessments for selectiorss@ssaents for licensing are at times lost on thethay reader,
and the policy makers, especially when the poligietude linking performance on a licensing ass&sgrnsuch as
the Prueba, to initial teacher salary scales ugamgohired.
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IDENTIFYING GOOD TEACHERS

17. Development policies have been anchored on the inmance of investments in human
development, particularly through investments in epanding schooling opportunities.  In recent
years, this belief that investments in human capihsupport the country’s growth objectives hamme

into question as the links between growth and huroapital attainment have not been easily
understood. Hanushek and Kimko (2000), Hanushdk/oessmann (2008), Hanushek and Woessmann
(2012) illustrate that by employing more direct sww&s of schooling quality, as opposed to only ilogpk

at schooling quantity measure, helps to improveumgerstanding of cross country variations in lomg
economic growth. The reasons are quite intuitizarly models, employing average years of schopling
implicitly assumed that a year spent in a Nigegsahool was equal to a year spent in a Singaporean
school at the same grade level. Furthermore, @ atsumes that everything a student learns is regptu
entirely by this single measure of attainment,nttimber of years of schooling, and thus ignorindntibe
distribution in learning outcomes observed everhwita classroom let alone across communities and
countries, and all the learning that takes pladside of classrooms.

18. These findings have spurred policy makers to focusn improving learning outcomes. The
Programme for International Student AssessmentARI®Bie Trends in International Mathematics and
Science Study (TIMSS) and the Progress in Intevnati Reading Literacy Study (PIRLS) are
international efforts to obtain better measuredeafning using a set of standardized measures. This
global effort to track learning across countrigs] & try and understand why children in some coest
demonstrate sustained superior results comparedhtrs, stems in part from the increased focus on
learning outcomes.

19. The PISA has captured world-wide attention. Lead by the Organization for Economic
Cooperation and Development (OECD), the PISA isedirat measuring the scholastic performance of
15-year-olds in mathematics, science, and readihgas first conducted in 2000 and has been regeat
every three years since. While cross country coispas are not the primary objective of the PISAthia
court of public opinion, the PISA has become adlimeasure of comparing scholastic achievements
across one countries, with tremendous attentiorengito the best and worst performers on this
assessment. The results compel participating gesrib introspect - especially those finding thelwss

at the lower end of the performance curve. Althotlge OECD makes it clear that PISA results should
not be the basis for wholesale changes in edu@tfmiicies, the global rankings, the associatediane
fanfare, and public outcry associated with reldgivpoor performances, often leave policymakers
wondering what changes are needed in their resgectuntries to achieve better student learning
outcomes. Teachers and teacher quality alwaysrésahigh on the list of issues to address.
Accountability Measures

20. Teachers are central to any discussion on educatiopolicy irrespective of the country
context in which the discussion takes placeAccountability has increasingly become a buzzdnior
any discussion on education policy, and is furtheightened by the perception that increased
expenditures for education have not been met vathesponding improvements education quality. With
education quality being measured as improvementgudent achievements. A main reasons for this
disconnect between increased financing and imprewmsnin learning outcomes is because till recently

B Improved student learning outcomes and quality of education also have spillover effects along many other

dimensions including economic competitiveness, productivity, civic participation, or conversely on crime, violence,
and other social malaise.



policymakers across the globe were focused on mgstivat children were in school, and not necelysari
focused on whether or not they were learning winilschoot”.

21. However, accountability is defined and presented imany ways to cater to the different
perceptions and aspirations of the numerous stakelders involved in the education process.
Students, parents, teachers, school principalsgaograts and politicians all view accountability in
different ways. Educationists have raised concawgenst this seemingly inevitable path that many
countries have taken (Ravitch 2013). However, #imaahd for accountability measures seems to continue
its march forward and typically resulting in coue$r focusing on new measures, such as: (i) extensiv
student assessment and testing, (ii) using meastitesicher’'s value added, (iii) ensuring the ayste
ability to identify high quality inputs — most imgantly, teachers, (iv) strengthening access to
information and parental participation, and fingNy linking the flow of funds to all of the above.

Determinants of Teacher Effectiveness

22. Middle and high income countries, such as Chile, tohave begun to adopt such measures of
accountability as they transition from focusing onmeeting access challenges, to turning their
attention towards addressing quality concerns. Factors which influence student performance have
been the subject of research for decades and tiypioalude students’ innate abilities, family soe€i
economic background, parental involvement and su@ichome, the type and nature of the school and
schooling facilities - this includes availabilityf eesources, school and class size, peers, sclyoolin
infrastructure, school leadership, and perhaps ingsortantly, the teacher’s role. Gordon, Kand an
Staiger (2006) find from studies in Los Angeleswssn 2000 and 2003 that teachers have a substantial
impact on student performance, and that studentshad a teacher from the top quarter were likelgeo

10 percentile points ahead of their classmates kdtba teacher from the bottom quarter of the draw.
There are similar findings from other studies adl vaed increasingly a widespread agreement that
teachers make an enormous difference to improwhgaling quality (Clotfelter, Ladd, and Vigdor 2Q07
Clotfelter, Ladd, and Vigdor 2010; McCaffery et2ql04).

23. The obviousness of the importance of the teachersal arises for three other reasons -
budgetary, direct policy control, and contact hours From the viewpoint of the policy maker, teachers
account for a significant chunk of the allocatianade to the education sector through the exchequer
every year. In Chile, teacher salaries accounabmut 80% of the overall education budget in tieosl
sector. Furthermore, of all the levers of changeilable to policy makers to improve schooling
outcomes, only a few are truly malleable. Studaitity, characteristics, and family background and
circumstances are beyond the reach of governmehtke resources, infrastructure, leadership quesijti
and teacher policies can be manipulated by polikgmsa Finally, the sheer contact time between
students and teachers suggests that this is thgirmahere most effective change can take placavelf
assume an average school year of a 180 days aravénege number of hours in school per day to be
about 6.7 hours, a child spends about 15000 hauteeipresence of a teacher between the time s@isen
Grade 1 and exits Grade 12 (Hattie 2003). Itaslhto imagine any serious policy effort that aitms

* Global agreements such as Education for All and Mfikennium Development Goals have had tremendous
impacts on educational outcomes over the last fesades. However, these goals have largely focosegktting
children into school and not on learning targetbhis is despite the fact that both the Jomtienl&ation of 1990,
and the World Education Forums' Framework for Atteanphasize the importance of quality educatiorgnsure
that children not only have equal opportunities &lgb equality in outcomes. The Framework for éwtexplicitly
states that improved quality should lead to recogphiand measurable learning outcomes, especialiyenacy,
numeracy and essential life skills.



improve schooling quality which does not addrestous on the critical role played by teachers ugto
their daily interactions with students in the ctassn.

24. Two broad streams of thinking have emerged in thisrea. One group believes that teacher
preparation programs have little or no bearing eacher effectiveness. Therefore, it might be best t
focus less on ex-ante credentials or teacher pmpar and instead focus on lowering barriers tiwyen
and helping teachers get better once they havelireeght into the system. This approach would ssigge
that by manipulating teacher professional develogmgacher evaluations, and by delaying (if not
completely doing away with) tenure provisions wa easure that the weakest teachers are weeded out o
the system, while the strongest are retained applsted. The second school of thought believatath
roads do lead to teacher preparation programend that while many teacher preparation programs a
seen to be performing poorly in many countries, sihl@tion is to strengthen their performance so tia
overall standards of teaching in the country carinlygroved. The following few paragraphs provide
some support for both points of vi€w

25. Gordon, Kane and Staiger (2006) suggest that givehat if it is difficult to identify ex-ante
those characteristics that make a teacher great, imight be best to rethink the way we pose
restrictions on who can join the teaching force andvho should not. The typical system of teacher
credentialing involves a deep emphasis on courdevanrd proof of teacher content and pedagogical
knowledge as seen through test scores. On tobiottedentialing process, aspiring teachers tjlgica
must also have a bachelor's degree, be licenseertfied’, and demonstrate competence in their core
subject area. However, as their study shows, thaper credentials really tell us very little abboiv
effective or not a teacher is likely to be one pthn an actual classroom. The figure below exgldhis
better.

Figure 2

Does Training Matter?
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Source: NCTQ Teacher Prep Review (Copied from @GwordR., Kane, T.J., and Staiger, D.O., “Identifying
Effective Teachers Using Performance on the JolaintHton Project Discussion Paper). Washington, Br@oking
Institution (April 2006).

> Teacher Prep Review — A review of the nation’s teacher preparation programs (NCTQ, 2013).

'® The authors have taken a little bit of liberty in how we interpret some of the messaging coming from the
research to help provide an understanding of some of the extreme interpretations that people have drawn from
reviewing findings on this matter.

Y In the US, licensing and certification requirements vary from state to state. While there are efforts to try and
make these systems more flexible and have for example, a teacher licensed in the state of Virginia being able to
move to Michigan and continue as a teacher there, given that requirements vary considerably implies that
teachers usually have to go through another process of licensing and certification.

9



26. This figure above illustrates that teacher effectigness has little to do with the teacher
preparation program undertaken prior to becoming teachers. The figure illustrates that whether a
teacher went through all the requirements of aheagreparation program, or they had been fast-
tracked®, or teachers were brought in with no preparatidvad little impact on their effectiveness. They
also find that teacher certification reveals vettjel about how effective they will or will not beln a
study comparing the students of certified versusetiified teachers in Los Angeles, they found no
statistical differences in the achievement scofezhitddren under the two different sets of teach&irsey

did observe that within each group — certified andertified — there was considerable variatioreacher
quality’>.  These results have been repeated in many stidies. Box 1 below provides a summary of
similar findings by the popular author and writealkblm Gladwell, who also urges us to consider the
fact that since it is difficult to identify usingc@ante measures who an effective teacher is lit@lye,
then we should consider lowering the barriers twyeand allow for the most effective teachers to be
identified and developed through the practice atkeng, and not necessarily based on a writtes sest

is currently taking place in many parts of the worl

Box 2
The Problem of Identifying Good Teachers Using ExeéAMeasures

Malcolm Gladwell, best selling author and journaligised a storm when he wrote an artigle
entitled ‘Most Likely To Succeed — How do we hire when wé t&hwho's right for the job?
in the December 15, 2008, issue of The New York&ladwell initially uses experiences from
the field of American football and refersttte quarterback problerar the inability of coacheg
and scouts to use a set of indicators or measaresntfidently predict the likelihood of success
of a player as he transitions from college footkallthe professional leagues. Gladwell
concludes thatthere are certain jobs where almost nothing you tEarn about candidates
before they start predicts how they’ll do once treeyired. So how do we know whom o
chose in cases like that? In recent years, a nurobéields have begun to wrestle with th
problem, but none with such profound social consegas as the profession of teaching.
And, when he brought this otherwise interestingec@n issue to looking at the hiring af
teachers, he truly created a storm. A key conaiutiat Gladwell draws is that if you cannpt
predict the likelihood of success of an individbaked on prior information of someone until
they are actually in the job, then it might be keshave lower barriers to entry to the field
even though our initial tendency is to try and adifutighten the standards However, the
underlying thesis is an interesting one, if you @sked with selecting someone to become a
quarterback or a teacher, and all the prior evidesuggests that it is exceptionally hard
predict winners from others, then what do you daBladwell also goes on to say in su¢h
situations, what has proven to be very importargriguring the success of those brought ir
the learning environment that exists in these teamasstitutions, and how well it supports th
development of the chosen candidate.

n
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27. The National Council for Teacher Quality (NCTQ)? is an organization that believes that
the training of teachers is important to ensuring Igh quality teachers in their classrooms, but do
acknowledge that many teacher preparation programsre operating well below where they need to

be functioning. Box 2 below presents the standards developetldoWNCTQ and suggested for teacher
preparation programs to support the improvemeneather quality. The NCTQ prepares standards for
teacher preparation programs and believes thhe#et are fully adhered to then teachers traingdgagex
preparation programs would have all the requiitésso take on challenges inside the classroofrtsey
believe that teacher preparation — in a rigorotdized manner — is essential to ensure higherhrac

¥ For example, with programs such as Teach For America.

9 Or, that within the certified teachers group — there were good teachers and bad teachers and the same within
the uncertified group.

%% n the United States
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guality. In a recent report on teacher prepanatiothe United States, the authors find that teach
preparation in the country is in real trouble. Taport uses a four star rating to identify thef@enance
of teacher preparation programs for elementarysagdndary schooling. The results are worrying.

Box 3
Quality of Teacher Preparation in the United States

- Some of their findings include:

= Only about 10 percent of the programs across thatcp meet the Three-Star rating.

= There are only 4 programs that meet the Four-&targ.
= Only 1 program in the entire country scored abokee&-Stars for both the elementary apd
the secondary level programs.
- The selection of students happens from a mucletgrgol, and hence weaker pool, compared to
students selected in some of the high performingnt@s like Singapore or Finland- wheie
students selected for teacher preparation progcamme from the top third of their graduating
classes.

28. In addition to these, a number of other factors hag been studied extensively to determine
their impacts on teacher effectiveness and througtthem on student outcomes. These are
summarized below:

Teacher Education

29. Teacher education is often seen as a starting pairitnproving quality of education with the
assumption being that more qualified teachers woegdlt in better student learning outcomes. Altito
seemingly logical, studies that have tried to eatduhe impacts of teacher education or qualibcetion
student learning find the results to be far morenwed than expected. Earlier studies were hamgre
data availability, cross-sectional in nature, andhle to match students with teachers. HanusHa6]1
finds little evidence of observable characteristissch as, qualifications and experience on student
learning outcomes. Hanushek and Rivkin (2006)hirrtconfirm this weak link between observable
educational qualifications of teachers and studesntning outcomes. However, there are some studies
which find positive and significant impacts of teac qualifications on student learning, such adtsBe
Zau and Rice (2003), Nye, Konstantopolous, and Hedg004), and Guimarares and Carnoy (2012),
others do not including Enhrenberg and Brewer (1,984rguson and Ladd (1996), and Buddin and
Zamaro (2009). Therefore at best, one could satythie evidence is mixed.

30. The fact that higher teacher qualifications, intigafar, those related to academic or university
level programs (e.g., Bachelors or Post-Graduageed$ fail to translate into student learning isrter-
intuitive. However, when teacher qualificationgdifined on the basis of test scores measuringenbnt
knowledge, then some studies have found teachdifica@ons to impact positively on student leamin
and also support other spillover benefits as wElr example, Enhrenberg and Brewer (1995) observed
higher gains in student scores when they were taligheachers who had scored higher on a verbal
aptitude tedt. Darling-Hammond (1999, 2000a) finds a positivel aignificant relationship between
teachers who have been trained in the subject miugy then teach in schools and student learning

*! Greenberg et al (2013).

2A key objective of the study was to find the relationship between race and gender, and the race and ethnicity of
their students, had little to do with how much students learned. In another paper, the same authors also analyze
information from the National Educational Longitudinal Study (1988) and find that once again there was little
evidence to suggest that ethnicity and gender had anything to do with student learning outcomes.
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outcomes. Similarly, Goldhaber and Brewer (200@pdind a positive relationship between teacher
preparation in mathematics and student math outspmé they fail to find support for similar findja

for science. In terms of spillover benefits, DagiHammond (2000b) also finds that teacher attritio
from the profession is less for those who haveinbthstronger content knowledge training. However,
once again this line of research still yields indasive findings as numerous studies fail to egthbl
concretely impacts of teachers who have receivéitereisubject knowledge training or pedagogical

preparation.

Box 4
Standards for the NCTQ Teacher Prep Review

Selection

Standard 1: Selection Criteria.

The program screens for academic caliber in selecting
teacher candidates.

Standard applies to: Elementary, Secondary and Special
Education programs.

Content preparation

Standard 2: Early Reading.

The program trains teacher candidates to teach reading

as prescribed by the Common Core State Standards.

Standard applies to: Elementary and Special Education
programs.

Standard 3: English Language Learners.

The program prepares elementary teacher candidates to

teach reading to English language learners.

Standard applies to: Elementary programs.

Standard 4: Struggling Readers.

The program prepares elementary teacher candidates to

teach reading skills to students at risk of reading failure.
Standard applies to: Elementary programs.

Standard 5: Common Core Elementary Mathematics.

The program prepares teacher candidates to successfully

teach to the Common Core State Standards for elementary
math.

Standard applies to: Elementary and Special Education
programs.

Standard 6: Common Core Elementary Content.

The program ensures that teacher candidates have the

broad content preparation necessary to successfully teach to the
Common Core State Standards.

Standard applies to: Elementary programs.

Standard 7: Common Core Middle School Content.

The program ensures that teacher candidates have the

content preparation necessary to successfully teach to the
Common Core State Standards.

Standard applies to: Secondary programs.

Standard 8: Common Core High School Content.

The program ensures that teacher candidates have the

content preparation necessary to successfully teach to the
Common Core State Standards.

Standard applies to: Secondary programs.

Standard 9: Common Core Content for Special Education.
The program ensures that teacher candidates’ content
preparation aligns with the Common Core State Standards in the
grades they are certified to teach.

Standard applies to: Special Education programs.

Professional skills

Standard 10: Classroom Management.

The program trains teacher candidates to successfully
manage classrooms.

Standard applies to: Elementary and Secondary programs.
Standard 11: Lesson Planning.

The program trains teacher candidates how to plan lessons.
Standard applies to: Elementary and Secondary programs.
Standard 12: Assessment and Data.

The program trains teacher candidates how to assess
learning and use student performance data to inform
instruction.

Standard applies to: Elementary and Secondary programs.
Standard 13: Equity.

The program ensures that teacher candidates experience
schools that are successful serving students who have
been traditionally underserved.

Standard applies to: Elementary, Secondary and Special
Education programs.

Standard 14: Student Teaching.

The program ensures that teacher candidates have a
strong student teaching experience.

Standard applies to: Elementary, Secondary and Special
Education programs.

Standard 15: Secondary Methods.

The program requires teacher candidates to practice
instructional techniques specific to their content area.
Standard applies to: Secondary programs.

Standard 16: Instructional Design for Special Education.
The program trains candidates to design instruction for
teaching students with special needs.

Standard applies to: Special Education programs.

Outcomes

Standard 17: Outcomes.

The program and institution collect and monitor data on
their graduates.

Standard applies to: Elementary, Secondary and Special
Education programs.

Standard 18: Evidence of Effectiveness.

The program’s graduates have a positive impact on student
learning.
Standard applies to: Elementary and Secondary programs.
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Experience

31. Ever since Mincer, experience has become a keyftoadhose involved in the management of
human resources. Market for teachers is no diffesiad both through bureaucratic systems and throug
teacher union policies, teacher experience stilledr numerous factors associated with the training,
recruitment, seniority and leadership, career dmraknt, teacher transfers, and the structure of
compensation. However, the belief that teacheegepce is a proxy for teacher effectiveness isga
with risk. While it is clear that experience isgartant, it would be too simplistic to assume ththt
experience is necessarily good or improves thectffness of teachers in the classrooms. Earlier
studies, such as, by Murnane and Phillips (1981d & positive relationship between experience and
effectiveness, though the results are not staistisignificant, nor linear. More recent studfex that
teachers just out of teacher training programdlikedy to be less effective than teachers who haad
some experience Kane, Rockoff, Staiger (2006),Glotfelter, Ladd and Vigdor (2007, 2010). However,
the studies find that this experience premium @rtslived. Teacher effectiveness, measured ingesm
student learning outcomes, flattens out very qyickier the years . So, although teachers with 20sye
of experience on the average are likely to be reffextive than teachers with no experience, theynat
expected to be significantly more effective on thverage than a teacher with about five years of
experience (Ladd 2007 and Hanushek 2011). Bowl. €2007) finds that in an assessment of gains in
math scores, the largest gains happens in theyit and this accounts for about half the cumdati
gains seen in terms of the effect of experienceliddren in Grades 4-5.

Content Versus Pedagogical Knowledge

32. Though the evidence on the impact of subject kndgdepreparation is mixed, there is some
evidence to suggest that programs of pedagogiggastido impact more positively on student learning
outcomes. Monk (1994) compares subject mattenibt@i versus pedagogical subject training and
presents evidence supporting the latter in mathematHowever, even though pedagogical support is
considered as absolutely essential, the rigoroigeree is still far from conclusive. However, tigsan
important issue in teacher preparation programsaandill return to this later in the report.

Teacher Certification and Licensing

33. Teacher certification is important as it is not dzhsolely on teacher's content knowledge but
based on in depth assessment of performance isratass. This includes an assessment of how well
they relate and interact with their students, hoell whey are able to use available technology &zhe
students, based on longer term measures of penieenaften based on self-prepared teacher portfolios
that include measures of content knowledge andguegileal knowledge, and other measures - student
assessments, professional development programs, €ertification is a process that comes at ar late
point in time and not when the INICIA is implemethte In many countries an initial certification is
awarded at the time the trainee completes the sagesequirements of their teacher education progra
(such as in Finland) or when licensing exams ha@nbcompleted, such as, in the US. Certification
practices vary considerably across countries aadedfective of political economy concerns ratheant
based deeply on measures of impact on studentrigaoatcomes. In most countries, the initial teach
certificate tends to be valid for life, though tigsnot true in the US, Australia and a few othaurtries.
Given the federal structure in the US and Austratiates and territories play a huge role and atiog
from one state to another needs teacher certificatel licenses to be revalidated. In most other
countries, these procedures tend to be far morteatized and therefore do not raise these conceiifse
impact of certification on student learning outcenee inconclusive. The reasons are many and ieclud
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measures of performance for licensing and certifica part-time versus full-time certification, fiail
certification versus more advanced certificatioat tthould be reflective of sustained performancs av
period of time.

Teacher Professional Development (TPD)

34. Professional development has become an instrumegadl of teacher career development.
Although TPD is widely recognized as an importaaiJy which teachers can be motivated to learn and
grow, there is very little rigorous evidence to gest that TPD is instrumental in raising studeatriang
outcomes. In most country contexts, TPD progrtake place in an ad hoc manner and it is diffitult
gauge the effectiveness of such efforts. Theliglesrigorous evidence on the impact of TPD ondsint
learning outcomes. Angrist and Lavy (2001) ancbBaand Lefgren (2004) find no impact of TPD on
student learning outcomes. Brown et al. (1995 fihat focused or targeted TPD programs have
positive and significant impacts on student leaggnautcomes More recently Harris and Sass (2007)
identified what they call the "lagged effect of f@gsional development" and that the benefits of TPD
may emerge but not immediately after the trainiag been completed.

Box 52
Building a Better Teacher: How Teaching Works (blwav to Teach It to Everyone)

Towards the end of July 2014, Elizabeth Green’s book entitled “Building a Better Teacher: How
Teaching Works (and How to Teach It to Everyone)” was published and released. The book looks at
how some of the best teachers in the United States have taken on this task of improving education in
US classrooms on themselves and their ideas and visions on teaching. If one had to distill these
wonderfully written 474 pages into three main conclusions — these would be that (i) great teachers are
not born, (ii) all the skills that make a good teacher can be further deconstructed and each of these
skills can then be taught to the next teacher candidate, and (iii) it is important to ensure that well
qualified teachers are placed before the students, and not teachers who are not fully prepared.
Perhaps the most worrying aspect of the Green’s book is that she describes her attempts to teach two
classes after losing an argument with a friend and teacher, who states that “you cannot write a book
about teaching if you have never really taught a class”. So, in March 2013, halfway through writing
this book, Elizabeth Green stood in front of two classrooms and during the course of the day taught
high school social studies. Readers will conclude from her own writing that while she has clearly
learned many lessons about teaching, her experience with teaching was near disastrous. And, if this is
the case with a well educated individual, whose book would probably end up on the New York Times
best-seller list, what should one expect from teachers who are even less prepared to be in front of
students in classrooms across the world.

28. In the case of Chile, reviews of education policyave identified the quality of initial teacher
training as one of the main causes for the poor qlity of education. Waissbluth (2013) concludes
that one of the key issues is that the state hdicatled its role in the area of teacher trainind has
placed this entirely into the hands of private tee#i Furthermore, programs offering initial teerc
training have expanded dramatically over the lastytears, and thus making it difficult for authiestto
monitor and help improve the quality of initial tdsr preparation. While the selection of good teexis
essential and critical to raising the quality otiegtion, as noted in this section, identifying hagrality
teachers, using ex-ante measures of performaredramely difficult, and many of the measures that
can observe do not correlate very well to studesutrling outcomes.

? Elizabeth Green (2014).
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THE PRUEBA INICIA AND ITS PROPERTIES

29. This second section really forms the main parhefreport. The objective here is to answer the
fundamental question of whether or not the Pru®i&ilA instrument could be used as a teacher exit
exam. If yes, what adaptations might be needesfrémgthen the instrument for future use. Theee a
two critical aspects that need to be reviewed iditglaspects and psychometric properties of tlséste
This section reviews our findings along both of #fwve. There are broadly five critical area$ tresed

to be covered in any description or evaluationuafhsa test. These are: (i) Objectives or Purpbskeo
Test, (ii) How the Assessment is Developed (whahdards are used, validity issues, the development
process), (iii) Test Administration, (iv) Psychometroperties and (v) How are these reportedthim
section we attempt to present a summary of sorti@ese issues with respect to the Prueba Inicia.

Objectives or Purpose of the Test

30. The Ministry of Education in Chile, since 2008, haslesigned and implemented a diagnostic
assessment of knowledge and skills for a career the education sector. This diagnostic assessment
is mapped to the standards developed for the varsubject or content standards published by the
Ministry. This helps ensure that universities atideo higher education institutions, supporting besic
training programs, improve their initial trainingagrams and the quality of their graduates. Table
below shows the number of participants and pasdiaig institutions between 2008 and 2011 in the
Prueba Inicia assessments.

Table 1
Past INICIA Assessments
And of
Graduates| participating
Year | Students | from institutions | Tests and other comments
2008 | 1994 39 49
2009 | 3224 43 54 Pedagogy in Elementary and ECD
2010 | 3616 43 56 Content and pedagogy to Childhahd&ion, Conten
and Pedagogical test in basic education
2011 | 3271 49 59

31. Chile has a deep interest in ensuring that all teders have the requisite content knowledge
and teaching skills to be able to become highly efftive, high quality teachers. The Prueba Inicia
although at present is a voluntary assessmeng thex desire to mandate this for all teachersherpart

of the Government in an effort to ensure thatedichers have the necessary skills and knowledbe to
effective teachers. The Prueba Inicia is expettedssess the content knowledge and teaching or
pedagogical skills of teacher trainee candidatdbhesexit their training or teacher preparatioograms.
Clearly a single dimensional measure of performamtesuch an assessment is unlikely to help any
government determine the future effectiveness athers and thus it is anticipated that other measur
will be adopted over time to ensure a compreheregiyeoach.

32. A battery of tests, collectively constitute the Praba Inicia covering a wide range of subjects
As we shall see in the section outlining how thests are developed, it is believed that each sutget
in the Prueba Inicia tests the knowledge and skillseacher trainees in a manner that reflects wahat
broad swathe of teachers and professors and othetitpners believe are important content andiskil
areas for each subject. Since there are now wéhetl standards developed for each subject or mlpma
the Prueba Inicia is mapped to these to ensurahbaests are meaningful for teachers as theytlesit

15



teacher preparation programs and that the assessmiineventually support high quality teaching in
classrooms since these standards are also exgedbednet through instructional practice. Theteon
matter for each subject area of the Prueba Inscaefined, developed and validated by professiomils
domain expertise.

The Development Process

33. The test development process is a critical aspect the overall exercise In this stage a
number of key issues need to be taken into acceynttest development standards and the manner in
which this is carried out, (ii) reviewing and adskekey concerns regarding validity, (iii) the prexef

test and item development, and (iv) the piloting asview of tests. We briefly review each of #hes
issues below.

34. The Prueba Inicia adheres to the guidelines enshrad in the Standards for Educational and
Psychological Testingby the American Education Research Association (AEA). The Prueba
Inicia’s test development process is anchored enlibdy of standards noted above. These standards
includeinter alia:

Clearly defined purpose of the test and claims ¢hatbe made about test takers

Job analysis and content validation/mapping surbaeged on content and domains to be tested
Development of tables of test specifications basegdurpose and content

Develop test items, how many, how are they weigheétd, based on validation and scope and
which measure the behaviors intended

» Formulate complete tests after piloting and revigtiest items

= Ensure fairness or bias concerns

= Ensure that developed assessments do not havem®bF overlap or cueing,

35. The development of the Prueba Inicia is initiated ¥ identifying partner agencies to help in
the development of the battery of tests that formite Prueba Inicia. Given the large battery of tests
involved, the overall tasks are typically sub-pagd and divided into several groups and test
development activities are contracted out to variparties. The INICIA instruments consist of thsets:

(i) tests of Pedagogical Knowledge (PCP), (ii) dest Knowledge Discipline (PCD), and (iii) a tedt o
Written Communication (PCE) These are applied by the graduates at the RrelsdBasic Education
level and Secondary Education level. The testunsnts cover the following disciplinary areas fli£a
Childhood Education, Primary Education and Secondatucation in Language and Communication,
Mathematics, History, Geography and Social Scier8edogy, Physics and Chemistry.

36. Although the development of these tests were contreed out, the overall work was carried

out under the technical supervision of theCentro de Perfeccionamiento, Experimentacién e
Investigaciones Pedagdgicg€PEIP). The process is fairly cumbersome and lengthy,hais been
well established over the last six years. Inigialliniversities are asked to propose teacher t@ini
standards and this is assessed through a stanglacd and paper type assessment. An iterativeegsoc

is then adopted with sets of experts to determihetker these standards map well onto the curricular
framework and whether these standards are alsbymastructional practice.

37. The proposed standards are then opened up for furtr discussion and specification test
tables are shared and validated through a nationalconsultative process. Representatives of
institutions involved in teacher training at the E(Primary and Secondary school levels particifpate

24
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the process. Public validation of these propataddards is important in that it provides an ofpuoty

for HEIs to help define the background, key elemefdatures, and themes needed to help develop the
Prueba, and allows these representatives an opgrta participate on range of issues associatiga w
the assessment.

38. All the tests are prepared with the same approach.For example, participants are organized
into disciplinary groups — mathematics, physics, &or each disciplinary group, discussions arel hel
about the teaching standards and the disciplimgi@stion. This is followed by a workshop to analtze
proposal/specification table based on a set of apemd then each item is given a weight. Finahig
analysis is presented in a plenary session whér@ralallowed to comment on the set of instruments
developed.

39. Validity is a very important aspect of test develoment. It is expected that every time a test is
developed there is an intention behind this devalag. In the case of the Prueba Inicia — theaetst as

a filtering device to ensure that students gradgatiom teacher training programs have the reauisit
content and skills knowledge to become effectiaehers. Clearly other tests may different objestiv
For example, the PSU undertaken by Chilean studmds to entry to university is not aimed to set a
lower threshold but is intended to identify higlgualified students for intake to university progeam
However, irrespective of the objectives of a tésis critical to ensure that every teseasures what it
wants to measure Validity is a measure of how well the eviderud#ained from these tests supports
how the test is to be utilized. This is critiealpect of test development. Though the Pruebéldbes
not call itself a licensing exam, the idea is etdaiy the same — to ensure that every teachendeabr
test taker —has the requisite content and skilmsedge to perform his or her task as a teachemin
effective manner.

40. How are validity concerns ensured in test design ahdevelopmen? To ensure that tests meet
these requirements, it is important that the tkdlg reflect the content and skills that are dedne be
essential for the particular domain area to betjpedt. That is, it is important to ensure that tikdeing
asked of the test taker to demonstrate — knowledgeskills in teaching mathematics for example -stmu
be shown to be importakinowledge and skills to function as an effectiveéheraatics teacher For
example, a test that assesses a candidate’s Bkilldgher level areas of math, such as, calculus,
trigonometry, vector algebra, etc., would not beappropriate test for an entry level math teacber f
Grade 3. The content to be assessed or testetidimbased on the importance of the same in peacti
of the occupation or profession. Furthermores itniportant to recognize that in the case of thePa
Inicia, we are really looking to assemstry-levelskills as in most licensing exams, and thus, wosild
form only a part of what one might expect from atifieation test or a test for example for a master
teacher. As noted in the above paragraphs, th@im@apontent and the test is developed using tperex
opinion of teachers in the content area, other tipi@oers, and key stakeholders using an approach
referred to as job analysis.

41. The table of specification is aimed at developing eomparison and organizing the number

of questions mapped to each level of Bloom’s taxomy. For example, a math paper may include 20
multiple choice questions, 10 questions on conceyid 5 questions on drawing graphs. The questions
are weighted based on assessments of the degd#@afity. Once these tables are validated, #wns
representing the various universities then developide range of items covering these specification
tables. After the CPEIP has approved these iténey, are then piloted with a set of teacher tregne
across early childhood, primary and secondary deigpo Psychometric analyses is then used to iflenti
and select the best quality items for each axistked finally, the items are used to join to eqlénatest
forms which are again finally approved by CPEIPThe key psychometric properties used to narrow
down the final list of items included reviewingritediscrimination, item difficulty, and non-respoasdn
addition to this, the two forms are linked by ancljoestions and about 15-20 anchor questions are
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recommended. Most of the test battery of the Rxudficia, except for the test of Written
Communication, comprises of multiple choice questio Each item has four possible options as asswer
and with a single correct answer with the exammeeeiving one point for a correct answer and 0goin
for an incorrect answer. Partial scores are natrgas the items do not have partially correctiadtives,

nor is any correction applied to random responsasgd off of wrong answers.

Table 2
Prueba Inicia 2013

Number of Items
Domain Areas Form A Form B Common
Pedagogical Knowledge Early Childhood Education 50 50 21
Pedagogical Knowledge Primary Education 50 50 23
Pedagogical Knowledge Secondary Education 50 50 19
Pedagogical Knowledge Early Childhood Education 60 60 21
Pedagogical Knowledge Primary Education 80* 80* 31
Content Knowledge for Secondary Education - Languag | 60 60 24
Content Knowledge for Secondary Education - History 60 60 17
Content Knowledge for Secondary Education - Math 60 60 60
Content Knowledge for Secondary Education - Biology 60 60 60
Content Knowledge for Secondary Education - Physics 60 60 60
Content Knowledge for Secondary Education - Chesnist | 60 60 60

Standard Setting

42. A key step in any assessment of this nature is tetdrmine cut-off scores or score beyond
which a candidate is noted to have met the minimurnthreshold requirements. This is achieved by
conducting studies aimed at setting standardscot-aff score. Treating the Prueba Inicia as ensure
or credentialing test, would mean that the cutsofire is the minimum score that a test taker whaige

to achieve to be considered as having passed sharid be awarded a license to teach. Cut-offescor
have to be able to distinguish between poor oi@efft performance of candidates. Standard sptam
be done in several ways but the Prueba Inicia magkesf a normative criterion. That is, it estsiidis a
point in the score distribution and identify th#itpoints above that cut-off point to be acceptadohel all
below that point to have performed podtly In addition to helping establish the minimavek of
performance, standard setting also help reaffirhaiy of the content as discussed earlier.

43. Given the nature of the Prueba Inicia — that is, te use of Multiple Choice Questions, the
well-established Angoff Method is used for Standardettings The committees of experts, teachers
and other practitioners established (as notedegpdre required to review each item of the tedtraake

a judgement call on what proportion efpected test takergould answer the question correctly. At the
end of this exercise, the stated proportion forgexpert is averaged across items, these judgsnaeat
then summed up and averages obtained. This aveoagétutes the passing score. While the approac
is simple, it has several inherent disadvantag®s.the Prueba Inicia, an external consultant wasged

to help identify key guiding principles on the tssif which the standards would be establisheds It i
based on this approach that to be classified asdawone acceptable on the assessment is reqoiiget t

a score of 60%. These principles include:

®> Standard setting approaches vary depending on the nature of the assessment and given that the Prueba Inicia is
largely an assessments involving Multiple Choice Questions — a normative criterion approach is suitable. This
would not be the case for assessment using constructed response items.
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- A method based on collective views of experts @anehsure consistency with earlier rounds

- All tests would employ the same approach andhis tmanner ensure that procedures are
standardized and communicated with users

- It should be a method that is appropriate foeselusive use of multiple choice questions

- Globally accepted practice

- It should be consistent with the statistical mMadeed for psychometric analysis of tests and items

44. The results for the Prueba Inicia have tended to beery poor. In 2012, the Prueba Inicia
results were termed appalling with over half thedidates who appeared for the examination perfamin
poorly. This was true at all levels — Kindergarterimary and Secondary — in which the examination
revealed that about 60 percent did not have sefftciunderstanding in their own subject afea3he
tables below illustrate the poor performance obthaho participated in the Inicia in 2612

Figure 3
General Results — Prueba Inicia 2012

[ [ | [ e | [ S | [ e e
|| desempeio | desomperio | desempeiio |
Conocimientos Insuficiente 62% 34% 35%
Pedagdgicos  pceptable 28% 55% 55%
Sobresaliente 10% 11% 10%

Conocimientos Insuficiente CZGQiOZo:i' i 56% 39% a ?_é%:j
Disciplinarios Aceptable 30% 349, 14% a 51%

Sobresaliente 11% 10% 4% a 11%

Habilidades de  No Logra nivel 51% 41% 36%
comunicacion  adecuado

escrita Logra un nivel 49% 59% 64%
adecuado

2 “Teaching graduates fail national competency test” in the University World News , 7 September 2013 Issue
No.286

" The benchmark figure used by agencies in the US to consider as acceptable teacher training programs is high at
80 percent.
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Figure 4
Content Knowledge - Secondary — Prueba Inicia 2012

Historia,
- Geografia,
Lengm!aje y Ciencia Matematicas Biologia
Comunicacion i

Sociales
Insuficiente 49% 39% 55% 69% 76% 76%
Aceptable 40% 51% 39% 24% 14% 20%
Sobresaliente 1% 11% 6% 7% 10% 4%

Summary Review of a Sample Test (Example: Mathemias)

45, In this section we undertake as an example a detad review of one of the tests used in the
Prueba Inicia. For the purpose of this expositional exercise wge the test entitleéPrueba de
Conocimientos Disciplinarios Pedagogia en Educaditedia en Matematic&kom the INICIA 2012.

Ownership

46. This test is produced and owned by the Ministriedftication, Government of Chile. There are
two forms of this particular assessment and thesdirked using common items. Both forms of the
assessments have a total of 60 questions eachninltgple choice format to be administered in a
continuous three hours period. The tests are aahedtry level secondary school mathematics teache
and are scheduled to be taken towards the ena aé#icher preparation program.

Purpose of the Test

47. It is considered to be good practice to state thpgse of the test publicly and have this available
for all potential test takers. Although the objees of the Prueba Inicia assessments are widelsedh
and known amongst test takers, the test themselderot identify the objectives at the subject leve
For example, it would have been good practice thattop of the actual examination, the specifigppae

of the test could be written. For exampl&hé& purpose of this test is to measure the knowleohgl
competencies necessary for an entry level teadherathematics at the secondary léveA statement of
this nature on the examination would be considguexti practice.

Table of Test Specification

48. As a matter of good practice, prior to developitegns, a Table of Test Specifications should be
developed. This table helps link the curriculunbecovered and the assessment to ensure congistenc
In the Prueba, expert teams reviewed the spedditato ensure alignment between the assessment and
the curriculum. When completed, the Table of TesécHications shows the alignment between the
curriculum and the content of the assessment.oQrse, it is important that:
a. the curriculum/standards are clearly mapped tosthedards and expected outcomes in
each area of content;
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Figure 5

b. weight for each item — as shown through the coveragnaps onto the curriculum and
reflects the portion of the curriculum devotedHhatttopic®.

Good Practice on Test Book Design

PRUEBA DE CONOCIMIENTOS DISCIPLINARIOS

Insert objective or
purpose of the test
clearly at the start
of the paper

>

INSTRUFCIONES GENERALES

La Prueba de Pedagogia en Educacion Media en Matematica contiene 60 preguntas de
seleccion multiple (respuestas cerradas).

Al final de este cuadernillo, usted encontrara una hoja de respuestas.

El puntaje de las pruebas dependera del total de respuestas correctas, y no se descontara
puntaje por las respuestas incorrectas. Intente contestar todas las preguntas.

49. The areas covered under the assessment are gheasignted in the background document on
standards provided along with the Prueba. Thisésl to develop the Table of Test Specificationtaed
Knowledge/Skills/Abilities matrix. For example, mathematics, the test consists of five conterdsare

(i) Number Systems and Algebra (41.7%, 25), (ii)cQlus (5%, 3), (iii) Algebraic Structures (5%, 3),
(iv) Geometry (30%, 18), (v) Probability and Stttis (18.3%, 11). The numbers within the brackets
show the proportion of each of these in the stmgctii the assessment, and the second number shews t
number of questions under each section. While th#es@iled breakdowns seem reasonable and
appropriate, a content specialist will be needeglired to provide a greater understanding of ttealor
dowrf®. The table of specifications and the Knowledgil$Abilities matrix were derived in a manner
that is consistent with good practice guidelindse @pproach involved the use of experts, nomingtasn
key topics and areas to cover by peers, and thefuseternal reviewers to further validate content
scope. Once the Table of Test Specifications hadKiSA matrix were completed, the assessments were
piloted to ensure the quality of each item. Thia icrucial aspect of any assessment to ensurevibial|
objectives of the assessment are met and that iteres consistent. This approach was used for efich
the assessments under the Prueba Inicia and isia@limented.

Item Development and Tasks

50. In many cases, development of items can be domg iteims from question or item banks. Items
are chosen carefully to ensure that they meet tinpogse and objectives of the assessment, andhthat t
Table of Test Specifications has been used as guideto ensure that the assessment meets the scope,
content rigor and complexity of this table. Iteevelopment is a complicated and iterative procasd,

% For example, if 15 percent of the course content is devoted to Algebra and 5 percent is devoted to
Trigonometry, then the assessment should not disproportionately test on Trigonometry. This alignment is very
important.

*® However, since we are looking for an entry level teacher, and given that topics such as Calculus and Algebraic
Structures are typically covered towards the end of the schooling cycle and probably by more experienced
teachers, it seems like a reasonable distribution of test items across each content space.
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involves numerous rounds of consultations. Fomgla, to develop the assessment for Mathematics, a
panel of experts and educators was brought togetieedetermined whether the curriculum content was
adequately aligned with the assessment contenéreTis a lot of subjectivity in the process sinoese
experts would have to view whether the items malb ivv® the instructional aspects of the programg a
whether the items are developed with sensitivityilar to what is expected of teachers during cla@s
instruction- in terms of gender, race and ethniaitgl similar other individual and idiosyncratic tiars.
Furthermore, it is important to ensure that theniedn an assessment demonstrate content knowledge
across the temporal dimension of learning - suchatis at the start and end of specific units ofremy,
make use of the knowledge of experts and educatocemmon learning issues on specific items, studen
errors and misconceptions, and some measure dévbeof complexity and rigor . Once content area
specialists have developed items aligned to thectlmm, and determined the level of complexityegl
items would have to be reviewed to ensure thaethe clear instructions for each item and to enthat

in the case of multiple choice questions or eleaesponse items, the set of distractors is chosen
carefully.

51. In the case of the Prueba Inicia, test developmeihias followed all the prescriptions for good
item development The documentation on test development does tat¢ svhether or not items were
also selected from a test bank that may have ekisve does it focus on whether or not items used in
formative assessments through teacher educatigmgms were included. The Government of Chile has
painstakingly developed and defined standards aathdevels of schooling across a range of subject
Although the documentation does not state categidriavhether or not detailed and well defined
standards were in place for all assessed subjdorstp the Prueba's initiation in 2008, it is a®&d that
this was the case. Concern seems to have beem talansure that all items developed for the Prueba
demonstrate accuracy and clarity - thus definirggtdsk at hand in a clear and concise fashion,rensu
that concepts being measured are well known andratabd, ensuring that the item is self-contained a
can be solved with the information provided, efthe quality of the distractors in these assessments
which are typically elected response items or MAQ#nportant. The team that has designed theldarue
Inicia seems to have been careful in that not ané/the distractors designed to help the assesaor |
about routine or typical errors made by examinbeasthey have also been designed to ensure that the
check any misconceptions in the item, and thatalkernatives themselves do not lead to the correct
answer. The test development methodology, pijotind the characteristics of the items and tegts ar
reported thoroughly. The documentation is professig done, exhaustive, and helpful for the nexineh

of test constructors. The relevant units of univeswere given the work to do. The reported pdoces

of the test assembly fulfill the criteria of a peesionally-done work: the item writers were seldaet of
experienced professionals, the test assemblers prefessionals, the Table of Specifications were
prepared adequately, the relevant stakeholders wemdved in the processes or at least they were
informed of the processes, the item analysis isedoy using proper and adequate practices, and the
confidentiality was secured during the process.

Piloting

52. If there was one key aspect of the Prueba thatldhme or could be faulted it is the issue of
piloting the assessment before taking it to scaM/hile the background documentation of the Prueba
Inicia suggests that the there was an extensivdlardugh process of piloting, this is not evidenthe
number of items of the actual assessment that bege found to be weak in the detailed psychometric
assessment in Part Il. In any typical and highliuprocess, the items would be developed and the
piloted to a small sample of potential test takeran effort to detect and deter possible itemdbieros.

As noted earlier, item development is an iteragik@cess. The piloting allows item developers ¢m iout
issues that may have been overlooked prior to Hytfielding a large scale and more often than not,
costly assessments. For the Prueba, the itenmelaged for the study were administered in formats
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similar to the actual test to a representative $ampindividuals’. However, from the number of poorly
performing items in the actual assessment, it seemEthe pilot was not conducted with the rigloatt
one would expect. One recommendation from thidyaisawould be that this process of piloting be
carried out with rigor and seriousness so as taurenshat the items are well developed and
administeretf. Though the procedures were adequate in many,itagsems that the selection of the
sample for the piloting was most probably not vengcessful. The piloting sample was compiled by
using volunteer students and teachers. It is knoavthe basis of the evaluation that there are auiry
non-discriminative items. It may be possible that teason for the low accuracy of the tests liethén
less succeeded sampling in the piloting phase. thaddilly, no documentation is found of the final
testing, and the related procedures. Hence, ttastigally impossible to assess the data manageameit
analysis or scoring procedure of the final phase.

Validation Concerns

53. As noted abovealidity is an important area of study for an analysishif hature. There are
many different types and forms of validity — coritealidity, internal and external validity, testlity,
construct validity, face validity, etc. There amany ways to assess whether a test or a settsfrezdly
measures what it seems to suggest that it is miegsurThe aim of the INICIA is "to monitor the
knowledge and skills of new graduates from prefieatraining institutions". It is quite obviousattithe
tests measure the knowledge dimension of the nadugtes and it gives only a restricted picturenef t
skills of the graduates. Such dimensions of a geadher as the personality of the teacher, pedegjogi
skills in action, and classroom management are unedsin lesser or nonexistent quantity. In the
paragraphs below we examine some of these in neted.d

a. Face Validity: Face Validity is a measure of tepresentativeness of a research project,
and whether it appears to be a good project. Rhenface validity viewpoint, the tests
are interesting, professional looking, and versdtilough restricted to Multiple Choice
type of questions. The reports describing the mhos of developing the instruments
show that the work was done professionally andasly. To make the tests even more
versatile, a couple of productive items would ratse standard. The aim of thiICIA
examination is “to monitor the knowledge and skilfsnew graduates from pre-teacher
training institutions”. It is quite obvious thougthat the tests measure theowledge
dimension of the new graduates, but it is not cleat the assessments measuresHilés
dimension of the graduates.

b. The structures of the tests are well-documentethéyest developers, they are based on
a relevant theoretical framework (school curricul@nd the observed structure
correspond with the aimed one. Hence, the strustofeéhe tests seem valid. However,
maximizing the validity over the reliability may lome reason why theliabilities of the
sub-tests ofNICIA are quitelow. The number of linking items is proper for the $ab
estimation of the items parameters over the vessiofihe contents of the tests were

*n practice, it is urged that the items to be evaluated and the manner in which it is evaluated replicate to the
extent possible the actual assessments. This implies that items being evaluated, and the actual administration of
the assessment, should be as close as possible to the actual assessments — in terms of content, structure,
administrative process, student population (so, as to ensure that there is similarity across student motivation,
preparation, item difficulty, etc.)

*' There are of course, additional complications. Even if items are statistically well developed, this does not
guarantee that the test is a good one since the assessment could be using poorly aligned content, but which
perform well statistically.
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based on either the national curricula or theiding Standards for Educational and
Alumni Career in Basic Education, Early ChildhoadMedia. Hence, there is no doubt
that the contents of the tests are valid to meathaénowledge base of the beginning
teachers.

c. From the content validity viewpoint, the contentstle tests were based on either the
national curricula or theEstdndares Orientadores para Egresados de Carratas
Pedagogia en Educacion Basica, Parvularia o Me#iance, there is no doubt that the
contents of the tests are valid to measure the letge base of the beginning teachers.
An exhaustive analysis of the contents would naet ¢nay substance experts.

d. From the viewpoint of ecological validity, the demif the tests is versatile for testing the
cognitive processes of the graduate teacher. Thgpopions of Knowledge-,
Comprehension-, and Higher skills items were fitk@®0%, 40% and 30% respectively.
Intuitively, the number of recall-type of items Feeuite high in comparison with the
international practice; the international studesgessment settings as PISA and TIMSS
seem to be geared toward application rather thamariging things. InINICIA, the
Application and Higher skills seem to be combineaugh it seems, however, that these
items are geared toward Higher skills even thohgly tire called “skill-related items”.

e. From the viewpoint of structure validity, the sttwres of the tests are well-documented
by the test developers, they are based on a rdlghaoretical framework (school
curricula), and the observed structure corresporith the aimed one. Hence, the
structures of the tests seem valid. However, by imiaing the validity over the
reliability may be one reason why the reliabilit@sthe sub-tests aNICIA are quite
low. The reliabilities for high stake tests are highsofficient only in the tests d&*CD-
Fisica(a = 0.91) and>CD-Matematicao = 0.88). The number of linking items is proper
for the stable estimation of the items parametees the versions.

54. In summary, theNICIA examination seems to be professionally developdtering to well
established and used set of standards, they asatierand motivating though restricted in theirasiere
with an emphasis on the knowledge aspect of thdugiting teacher. ThENICIA examination is very
limited from some other relevant aspects of theothteaching”, such as the classroom management,
pedagogical skills, or personal traits of the gedds.
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Figure 6
Mathematics Standards Table for Secondary Schools
Topics Standards N° Items. ‘
e Percentage
Number 1is able to drive the learning of number systems N, Z, Q, R and C. 25 Questions
Systems and 2 is capable of conducting operations learning of elementary algebra and its 41,7%
Algebra applications for solving equations and inequalities.
3 is able to drive the learning of the concept of function, their properties and
performances.
4 shows disciplinary competence in linear algebra and is able to drive learning
applications in school mathematics.
Calculus 5 is able to drive the learning of real numbers, sequences, and series summations. 3 Questions
6 shows disciplinary competence in differential calculus and applications. 5%
7 shows disciplinary competence in integral calculus and applications..
Algebraic 8 is able to drive learning divisibility of integers and polynomials and demonstrates 3 Questions
Structures disciplinary competence in its generalization to the ring structure. 5%
9 Demonstrates competence in disciplinary theory of groups and bodies.
10 shows disciplinary competence in basic concepts and constructs of mathematics..

Geometry 11 is able to drive the learning of basic concepts of geometry. 18 Questions
12 is able to drive learning and homotecias isometric transformations of figures in the 30%
plane.

13 is able to drive the students' learning on issues related to measurement of geometric
objects and attributes using trigonometry.
14 is able to drive the learning plane analytic geometry.
15 is able to drive the learning of geometry using vectors and space coordinates.
16 Includes foundational aspects of Euclidean geometry and some basic models of non-
Euclidean geometries.
Probability and 17 is able to motivate the collection and study of data and conducting learning the basic 11 Questions
Statistics tools of their representation and analysis. 18,3%
18 is able to drive the learning of discrete probabilities.
19 Ready to drive learning of discrete random variables.
20 Ready to drive learning normal distribution and limit theorems.
21 Ready to drive learning of statistical inference..

Documentation

55. For any assessment of this nature, it is importanénsure that the test takers have all the
information that is needed for an assessment. dbhkamentation available for the Prueba Inicia isikve

in several ways — (i) the entire process of tegeligpment even if well documented is not easilyilabte

for example, the technical details of the testdfach subject, the results of the pilots, etc. jfiiiprmation

for all those ready to take the assessments —e8riiformation, test prepararation and the adiestl
itself. Although as stated earlier, the Pruebaidgnexams seem to have been developed professionall
when placed in comparison to assessments sucle & dRis series assessments look more professionall
developed. For example, the Praxis series doctatien is fully available on line with clear
documentation on the tests themselves, their cgeethere are test preparation material available®

for free, and there are study guides that helpprepare for the test. In addition, there are alsilable
online assessments for practice that allows thelidate to the extent possible mimic the actualregst

of such exams. Familiarity with the test methodgl is an important aspect in any attempt at a test
Even for content knowledge specialists, with a hdglgree of content knowledge, changing test formats
and making testing styles very different will impam their scores. The reason why access to such
documentation and support material is importanspeeially if this is made a high-stakes mandatory
assessment — is because the aim and purpose afSslessment is to obtain an understanding of the
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content and skill knowledge of a trainee in a pattir subject. If performance is affected becabtse
student is not familiar with certain aspects of tib&t that would add unnecessary noise to the sieses.
For example, there are significant differences ketwpaper based assessmerasd computerized
assessmentor whether or not the assessment is a mix of iphlichoice questions or constructed
response questions.

56. Therefore, the documentation surrounding the Priigibea assessments could be strengthened —
in terms of content and presentation. A simpleneple is that the current version of the assessouwrd
not: inform the examinee:

a. Inform the examinee about how long they have topdeta the assessment

b. Inform the examinee about the manner in which thekmg will be done, for example, is
there negative marking or not? H

c. Have the usual guidance notes on “not getting swittk a difficult question” and that
you should answer as many as you can.

d. There is a page that provides indicative note$i¢oeixaminees for mathematics — under
the title INSTRUCCIONES ESPECIiFICASHowever, following this page the actual
assessment begins and there is nothing that dhestthis to the examinee. The figure
on the following page illustrates this and compahesPrueba Inicia paper to an actual
Praxis series assessment both in Mathematics.

57. Access to test documentation as we have notedeabaan important feature of any assessment
of this nature. While these may appear to be smailes, efforts should be made to ensure that the
Prueba Inicia follows and adopts best practice samissues like these.

Figure 7
Comparing The Praxis and Prueba Mathematics Exaimma

From Prueba Math Assessm
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1. ;Cual de las siguientes igualdades es verdadera?

A) 2'=16
B) (-8 -(5)=-3
c) 19
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Integration by Parts
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Pyschometric Properties

58. The attached technical section takes a deep lodkeapsychometric properties of the Prueba
Inicia. This uses a variety of psychometric aradistical techniques and adheres to establishedatds

for such assessments. The data for the analysiesérom the Ministry of Education, Government of
Chile, are the actual responses from individual tekers to each item in the administered test $orm
The data sets are analysed in five ways: (i) dassest theory and item analysis, (i) similar lgges is

also used to determine items which perform podiily,a DIF analysis is conducted to ensure that th
Prueba meets typical standards for fairness wigh IDIF scores suggesting that items may need to be
reviewed, (iv) using IRT modelling to calibraterite across the tests in to a common scale and acquir
item difficulty levels that can be compared, anil IRT modelling to equate test scores across differ
tests and by doing so determine whether the oligioares are comparable across tests. This is very
important to ensure that when looking across testether the cut off boundaries of Outstanding,
Sufficient and Insufficient continue to be compdeascross tests of maths, language, etc. Thetsesul
from this analysis are summarized below.

Item Analysis

59. Given that the Prueba Inicia is intended to be a lgh stakes assessment - the reliabilities of
the sub-tests of the Prueba Inicia might be consided to be low in many casesThe reliability of the
scores reflects strictly the accuracy and discrittiim power of the testhe lower the reliability the less
accurately the total score reflects the true abilif the test-takers The reliabilities for each subtest is
denoted by are shown here, such asz 0.64 PCE-INICIiA), a = 0.66 PCP-Basic3, a = 0.68 PCP-
Parvularig), anda = 0.69 PCD-Parvularia) are very low and = 0.71 PCD-Lenguaj® o = 0.72 PCP-
Media), o = 0.74 PCD-Historia), anda = 0.77 PCD-Biologia). In many cases, the standard error of
measurement is more than =3 points which leadsdibuation in some tests that the “insufficient'dan
“outstanding” test-taker can be reversed. For vidaventually intended to be a summative, higkesta
assessment as the Prueba Inicia, items with sucheliability will pose problems.

60. From the earlier sections we noted that the developent of the Prueba Inicia seems to have
met all the established standards for test developemt, and yet a surprisingly large number of items

are found to have low discrimination Despite the efforts that have clearly gone thi preparation,
development and design of the Prueba Inicia téstsfinal INICIA test set includes a fair number of low-
discriminating items. Out of 915 items, there a8e(2.1%) pathological items with negative item-tota
correlation and 294 (32.1%) of those which showddenbeen omitted at the final phase because of very
low items discriminationRit < 0.20). Given the intended purposes of the testpuld be important to
either to omit or rewrite these to raise the stathdé the tests or select new items.

61. The key problems with the items can be characterizeas: (i) only on real alternative to
select, (if) multiple possible answers might proveo be correct, (i) low ability students seem to &
able to guess the right answer and (iv) negativeeiin correlation. There seems to be four kinds of
challenges in the flagged items. In many casese tis®nly one alternative to seleetwhich happens to
be the correct one. In these items, even the weakedents know, just recognize, or guess the cbrre
answer too easily and, hence, the low item disci@ton. In these cases there are also usually bne o
more alternatives which are never selected. It mayworthwhile to rewrite the items so that these
alternatives are amended, if possible, to moradatie so that the weakest students would selesteth
distractors. Another commonly seen challenge isttiere seems to kseveral “correct” answersvhich
attract the best students. The main law is thab#st students should select the correct altematiore
probable than the weaker ones. In many items ofiNWE€IA, this does not happen. It may be worth
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considering revising (or at least checking) thengeso that there really are not those kinds ofratéves
which can be (partly) correct ones according tol#test results of the latest journals, for exampleo

less common challenges are connected by the fattlieweakest students seem to guess the correct
answers too easily\n some cases, this evidently leads to the patficdl, negative, item-test correlation
The latter may be caused also the fact that theses to be several items where the graphical daalys
suggests that the key was not correct. Obviousésé items should be omitted or rewritten.

62. In any assessment, there is a mix of easy items adifficult items. The Prueba Inicia seems
to be more geared towards easy itemsFrom the IRT modelling viewpoint, the difficultgvels of the
items (B parameters in IRT modelling) range fron¥ B4.082 to B = 3.14. The distribution of the item
difficulties is geared toward easier items rathemt difficult items. From the test construction ricof
view it would be good if the really good test takbad been given an opportunity to show how goeg th
are. Now it seems that each three most difficelnit(Bio_A47, Bio_A40, and His_A40) are flagged as
pathological ones; the item discrimination is negaaind the percentage of correct answers is [04)0.
The reason may be an incorrect key.

63. As stated above, fairness is an important featuref@any assessment. The Differential ltem
Functioning (DIF) analysis is carried out to ensurethat the items meet all the standards for
fairness By comparing the performance across differetigsoups of test takers, say by gender, it is
possible to see the responses of male and femdl¢hase subgroups compared. High DIF statistics
suggests that another look at the item might beamted. The Mantel-Haenszel statistic (MH) and a
graphical evaluation were used to assess the Dirediests. The number of cases is, in most dataset
sparse to perform a proper DIF analysis even ferstnallest number of the comparable groups, that is
when comparing two groups. However, the DIF ofithens were tested on the basis of the varidipe

de evaluadowhich has two values: IEgresado de pedagogi@nd 2Beca Vocacion de Profesor o
Ensefia ChileMH gives the result as the Standard Normal distrdm fractions. Statistically significant
DIF would require values over 1.96. None of 915ngeshowed this high value. Hence, from the
statistical viewpoint, none of the items show DIFhe graphical analysis, however, shows grave
discrepancies between the groups.

64. A concerning aspect of the Prueba Inicia’s desigreems to be that the individual tests and
test versions are not a the same level of difficyitand therefore not all subject or domain areas are
being treated equally A key concern emerging from the assessmenhetiver across subject areas, the
individual tests are assessed in a similar manndrvehether the reporting categoriesIo$ufficient
Sufficient and Outstandingare fair for all test takers. It is evident tlae individual tests and test
versions are not at the same difficulty levels.isT¢hould have been addressed when constructing the
reporting categories. To put this into perspecttire, mediocre test-taker with the latent ability &f=
0.00 would gain in th®CD-Fisicaonly 31 points while with the same latent abilgyel, a test-taker in
the PCD-Historia or in PCD-Lenguajewould gain 40 points even though the maximum \&lokthe
tests are the same. The latter tests being fegrahan the former one. The proper approach whaice
been to equate the scores before calculating fiwtieg categori€é.

2 The challenge in the reporting categories is that they are based on a set of norm-referenced tests. Hence, there
are no absolute criteria as to where to set the boundaries for “insufficient”, “sufficient”, and “outstanding” test-
takers. The relevant question then becomes, who decides where the boundaries are and on what is the basis for
making such a decision? In the norm-referenced testing, it may happen that all the candidates are good enough in
an absolute sense but the norm always points out some test-takers to be the lowest ones and the others to be the

highest ones. Hence, the boundaries for “insufficient”, “sufficient”, and “outstanding” are not fixed in an absolute
sense.
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65. The comparability of the standard deviations urgeghe equating of the test scoresAs noted

in the previous paragraph, equating the test sdoeésre determining the boundary conditions would
have been more appropriate than what was usee iRrtieba Inicia. It would be better to equatet¢ise
scores over the tests and to use the latent alfiliyeta) as the indicator for the cut-offs ratheant
standardizing the scores within the single tesuafing would cause the boundaries to be comparable
over the different tests of different difficultyMels. Furthermore, the standard errors of the mreazents
are high, and the ranges from “insufficiency” tautstanding” seem too narrow to make a distinction
between the test-takéfs This essentially implies that a test taker a¢ thpper boundary of
“Insufficiency”, if taking the test on another daguld be labelled as “Outstanding” in the test$GP-
Parvularia, PCD-Biologia and perhaps evePCD-Parvularia. This is because the labelling system is
not coherent across the tests. This approach isppwopriate for the Prueba Inicia, since wheledobut

to full scale, this will be a high stakes licensarant”.

66. In the tests of the Prueba Inicia, the boundary caditions for failing or insufficiency are also
seen to have been set highThe boundaries for “insufficiency” or “failingdre set relatively high. For
example, inPCE-INICIA the boundary for failing is set to 50% of the nmaxim score, irPCD-Basica
one needs to reach 59% of the total score in dalbe “Sufficient”, inPCD-Biologica,-Historia, and -
Parvularia 60%, in Fisica 63%, in Matematicaand Quimica65%, and inLenguajeas high as 68%.
Hence, the requirements for being “sufficient” apgite high. Another option, used in the studies of
“weak” students, is to use the criterion of 1.5d&rd points below the average as the benchmark.

What do teachers have to say about the Prueba Ingi

67. Meckes et al (2013) note that the accountability ggme in Chile has shifted from an era of
very low stakes accountability measures to a timef tigh stakes accountability®. The authors use
two separate years to review how teacher traimsgjtutions and the candidates themselves modified
behavior in an effort to undertake these assessmenheir paper allows us to answer the following
guestions: (i) how did your institution or you page for the Inicia?, (ii) did anyone put pressomeyou

to perform well in the assessment, if yes, who thés? The study also looks at the perception imidn

by students, heads of training institutions.

42. Pressure to Participate and Do Well in the INICIFhe study finds that about half the candidates
perceived pressure from their institutions to perfovell and the remaining half felt pressured by
themselves to take the assessment seriously. r@sudenhigh performing institutions did not feelrasch
pressure from authorities, as did those from molp performing programs.

43. Test Preparation: The study finds again that stisdbelonging to high performing instititions
were less likely to receive assistance for tespamation while about 80 percent of the studentswer
performing institutions received some form of tpetparation assistance. Furthermore, between 2010

% Refer to the next paragraph on the lower bounds being set too high.

3 By using the rule of “+1.5 std. units” would not lead to the situation where the true abilities of the “insufficient”
and “outstanding” could be the same.

» Although the assessment began in 2008, they have remained voluntary. Even then participation rates at the
level of institutions have been high. In 2013, only 14 percent of total eligible candidates participated in the
assessment. Furthermore, for the first couple of years, the results at the institution level were not released to
safeguard institutional reputation and to encourage institutions and candidates to participate in the programs.
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and 2011, we see an across the board increase Enthloyment of test preparation exercises between
these two years

44, Program directors report results that do not fabipform to the findings from student. The more
successful programs also claimed to provide assistéo students for taking the test. Furthemorene
though the study finds that both institutions perfed relatively similarly, their responses to thecia
results were vastly different — with one institatimternalizing the poor performance and tryindita
ways to improve, while the other institution fdiat the results were due to the nature of the sisesgs
and that their poor performance was due to extéactbrs.

Three Key Concluding Points

68. There is a need to take a look at the instruments ¢he Prueba Inicia from the view point of
reliability . The key technical challenge in the INICIA ligsiis low accuracy. The overall reliabilities
could be considered as being low (in most tests; 0.75) for what is eventually intended to be a
universal, high stakes assessments. The testdetbw many low-discriminating items and even some
pathological items. In some cases, just checkingtldr the key is correct may help address the gnobl
However, if this fails to do so, it might be impamt to omit/rewrite the pathological and poor itesnsl
this would raise the standards of the assessmasidarably.

69. While the reporting categories for the Prueba Inica have been found to be adequate, there
is room for criticism of their boundaries. As noted in the previous section, the test scdeeseed to
equated across test areas, this is particularlpitapt to ensure consistency across the diffenalojest
assessments. Furthermore, the boundaries forffitient", "Sufficient”, and "Outstanding” needs lhe
reassessed. The range from “Insufficiency” to “@arding” is too narrow in some tests compared with
the standard error of measurement. Another systeii+1.5 standard units" related to equated ssor
could be considered; this would lead to such boueslias "exceptionally low" and "exceptionally High
The concept of "Insufficiency" needs to be reviewsdefully; the norm-referenced testing does not
provide such indicators that could be used as madhfor the "Failing" - the labels of "Failing" or
"Insufficient” should be used cautiously.

70. The Inicia test set is a good set of tests of conté&knowledge of a graduating teacher trainee,
however, from the view point of ecological validity one could ask whether this is sufficient. From

the view point of validity, théNICIA test set is a good set of tests for measuringaasessing the content
knowledge of students graduating from teacher itrgiinstitutions. The assessments are versalite, t
test forms are well developed and the items areen@dbok interesting, the instructional materialtbe

test forms are very clear, the contents and coeesmgms adequate across all subjects. The validity
challenge comes from the ecological aspects oflilidoes the test really measure the skills néede
the real life teaching? Though content knowledgeléarly of importance it assesses only one difoans
of teaching. Teaching methods and skills arerigl@éamportant and perhaps are more important itiexar
grades than perhaps in higher grades since the asitigm of the expected levels of student selfsgtud
increases in higher grades. Furthermore, agagsmam management skills are clearly importantiand
is important to understand how best to assessatpect of teacher preparation. The Prueba would
benefit tremendously by introducing elements thaasure teaching skills and performance more
directly.

* The study finds that in some cases institutions actually threatened their students to participate in the
assessment and failure to do so would have been punished either in the form of additional tasks being needed to
be completed or in terms of losing fee refunds or having to pay more.
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BENCHMARKING THE PRUEBA INICIA

45, In this section we will review the INICIA assessmeanand compare it with procedures
employed in a select set of countriés Benchmarkin§ of this nature is employed to understand and
incorporate successful lessons from similar exesci; other settings and to understand why some
processes, procedures and instruments in existogrgms might work while others need to be modified
Given that INICIA-like programs have been implenshin other countries and for longer periods of
time, provides an opportunity to identify issuesaoeas of concern that might arise, and modifydapa
different procedures in INICIA to improve the prdoees by which thresholds can be established for
candidates exiting teacher preparation progranisis important to note that in this section, we are
benchmarkingrocessesnot the psychometric properties of the INICIA,ths would have required us
carry out assessments similar to that shown in IPfot several other countries, and this is beydimel
scope of the project.

46. The INICIA is not a unigue model and globally thereare many similar teacher pre-service
assessments.As noted earlier, the preoccupation with teaapality is indeed a global issue. It is an
issue in those countries who students perform powrlterms of learning outcomes, and in those
countries where their students perform well andesdogh in terms of student learning. This concern
stems in part from the recognition that teacherliguzan have an enormous impact on student
performance, and has the ability to erase the gageiformance seen across different groups of stade
Or even across countries.

47. Tightening standards to improve the quality of teabers. This desire to improve the quality of
schooling, particularly at a time when students bers in all countries have grown dramatically is th
main reason why governments have pushed legislatiany and tighten the standards for becoming
teachers. As we have noted earlier, there a nuoffactors that govern teacher quality includiegtry
criteria, teacher preparation/education progranedecion mechanisms into the profession, teacher
professional development opportunities, tenure,pmmation and incentive mechanisms, etc. While the
factors that come into play in the post-selectieerinitment phase — such as, teacher compensation,
teacher professional development, etc. are impSttahis report has focused on the phase of teacher
preparation. We limit our attention to this pregiam phase. Specifically, we look at the follogikey
factors: (i) intake into programs, (ii) exit requirementsrirt teacher preparation programs, (iii) licensing
and/or certification, (iv) content versus pedagablnowledge, (v) performance based assessmeiits, (v
curriculum — both in teacher preparation programg more generally the established set of standards
across countries, and (vii) quality assurance mash@s supporting all processes till teacher selacti

7 As part of the benchmarking exercise, we compare specific features of the INICIA with how similar issues are

handled and dealt with in other countries. Although in a typical benchmarking exercise, there is a tendency to look
at best practices, in this note we refrain from making comparisons with the best practice given that many
interventions being experimented with across the world are relatively new, and the jury is still out on the
effectiveness of these interventions.

%% Instead of using a fixed set of countries against which to benchmark, we have instead decided to look at specific
issues that are relevant for teacher preparation programs and then look at how countries differ. Therefore, while
on the issue of teacher intake we may, for example, compare Chile to Singapore and the US, on teacher licensing
and certification, we may or may not compare Chile to Singapore and the US, but instead compare the across
states of the US and the UK. This way a greater set of issues can be covered without necessarily tying the report
to how particular countries undertake these activities.

» Although we have taken this approach to look at direct factors, indirect factors such as compensation packages,
likelihood of tenure, pension programs, etc. all also impact on the decision to try to become or not a teacher. The
fact that most of the top students in most countries opt out of teaching at the school level suggests that other
factors are clearly at play, but in this review we do not take these issues into account.
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Quality Assurance Mechanisms

48. Mechanisms for quality assuranced.atto et al (2012) illustrate that Chilean teashdo very
poorly both in terms of subject knowledge and imm& of pedagogical knowledge in teaching
mathematics. Figure below shows a comparison dé&mhmechanisms for quality assurance with those
of 16 other countries and fall well short of howedk countries perform. As stated above, the poor
quality of teacher training programs can be atteuo three main factors: (i) rapid expansion raf t
program and increase in number of people seekexhieg as a career, (ii) a low barrier to entry Hred
typical student who makes it in and out of a notdelective program for teacher training is mdsalii to

end up catering to the weakest and poorest merobéne country.

Figure 8
Mechanisms for Quality Assurance
Country Entry into Teacher Education Accreditation of Entry to the Teaching Relative Strength of
Teacher Education Profession Quality Assurance System
Control over supply of | Promotion of teaching Selection standards Programs
teacher education as an attractive career for entry to teacher
students education
Botswana Moderate
Canada Moderate
Chile
Chinese Taipei
Georgia
Germany Moderate/High

Malaysia

Moderate

Norway

Moderate/Low

Oman (Secondary)

Low

Philippines

Low

Poland

Moderate

Russian Federation
Singapore

Spain

Moderate

High

Moderate/Low

Switzerland

Moderate

Thailand

Low

United States

Moderate

Key: - Strong quality assurance procedures

Moderately strong quality assurance procedures

Limited quality assurance procedures

Source: Tatto et al, (2012)

Teacher Intake

49, Intake into teacher education programs will have cosiderable impacts on the quality of
teachers eventually produced Entry to teacher education programs vary comaldg across countries.
There are several important issues to consideundinady: (i) at what level does entry happen, (igrmer

in which entry into teacher preparation prograne amtrolled, (iii) the population from which masft
the students are sourced. Entry into teacherapaéipn programs happen at many different levelssac
countries, although in almost all high performirayntries, entry into teacher training programsdsgpy
takes place after the candidate has completedct@obng cycle or the equivalent of Grade 12. The
length of the teacher preparation program aftersvaiaes vary even across high performers. Ingersoll
(2007) A Comparative Study of Teacher Preparatimh Qualifications in Six Nations in a comparative
study across six countries notes the variatioreims of the entry point into teacher preparatioasghis
non-existent, with all requiring a high school dipla. However, thereafter entry into the teaching
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profession varies considerably from just havingighHSchool diploma for elementary grade teaching in
China, to an Associate’s Degree in Singapore fachag in elementary classes, to a full Bachelor's
Degree required in Canada, Japan, Korea, Thailaddhe US to become eligible to be a teaclthile’s
requirements are no different from many other highforming countries

50. An important aspect of entry into teacher prepamagirograms focuses on the rigorous nature of
the pre-entry processes. High performing cousifiiee Japan, Korea, and Singapore employ highestak
entry procedures to limit the number of entrante teacher preparation programs. Though ther@are
standardized assessments, Finland to employs ¥ecy standards for entry into teacher preparation
programs. This is achieved in two ways — contndhie number of institutions authorized to offexdieer
preparation and being very selective in terms efdandidates who qualify from the student poolthin
case of Finland and Singapore, only a single utgdih in each country is authorized to impart tesch
preparation cours€s In comparison, in Chile, the US and Australe growth in institutions offering
teacher preparation programs has been enormousre Hne over 1500 institutions involved in teacher
preparation in the US and in a recent study byNagonal Council for Teacher Quality (2013), itsha
been shown that except for a handful, the resoparivery poorly. In Chile, there has been an atmos
uncontrolledgrowth in the number of institutions offering thac preparation programs and therefore
ensuring quality standards becomes difficulChile will need to revisit the requirements for the
establishment and functioning of institutions tbier teacher preparation programs. In particulgiyen

its size and the size of its student body, the eurobstudents in teacher preparation programs seem
disproportionate and the number of teacher trainingtitutions too many for effective quality comtro
mechanisms to function.

51. Student selection into teacher preparation prograswvaries considerably across countries and
this can be typically classified as being through,Imedium or high stakes channels. The top pescs

in PISA — Singapore, Japan, Korea, and Hong Komgl t® have medium to high stakes entrance
requirements. Control at this stage is perhapsjar determinant of teacher quality in the classrg”.

In many of the best performing countries, teacheesdrawn from the upper end of the distributiorthan
basis of their performance in college or high stkosometimes through a nationwide stand-aloneatest
simply based on performance at the school level. eikample, in Finland and Singapore, teacherdesn
are selected from the top third of the graduatilags In the US, teachers tend to be recruitet fiee

top half of the distribution. Singapore offers tpprformers scholarships to complete their teacher
education programs but with the understanding these students will then teach sign a bond for a
specified period of tinfé to teach in public schools. In Chile, entry tadeer education programs is

“° Both of these countries are small compared to Chile with about a third of the population. Even allowing for this
difference, the fact that Chile has over a 100 institutions offering teacher preparation programs while Finland and
Singapore have one each, suggests that there might need to be stricter guidelines to establish and run such
institutions.

" As Stewart (2012) in A World Class Education — Learning from International Models of Excellence and Innovation)
illustrates most countries in the world fail to limit entry into teacher preparation programs thereby creating an
oversupply of poorly qualified teachers and in the process devaluing the entire profession.

* Much has been said about the “prestige value” of being a teacher in some of these countries. While this is
certainly important, prestige is defined by Hargreaves (2009) as influence, reputation, or popular esteem derived
from characteristics, achievements, associations, while status is defined as position or standing in society, rank,
profession, relative importance. However, this varies tremendously across countries and systems. While intrinsic
motivation drives individuals to become teachers, it is important to buttress this intrinsic motivation with
appropriately designed policies and incentives, or extrinsic factors.
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contingent up students passing the university ao&raexamination and getting enrolled in a teacher
education program. Thus, entry is based on a stighkes assessment. However, despite the hikgssta
process, most students who go into teacher préparptograms are selected from the tail-end of the
distribution of those who appeared for the unitgrentrance assessment. In a recent book, Bruhs an
Luque (2014) illustrate these entry level differesmdy reviewing scores from university entrancestas
Chile — and show that the average scores of stadenMedicine, Engineering, Law and Teaching
Schools are 745, 700, 645, and 505 respecfitel®f course, comparing Chile with Singapore waubd

be wholly appropriate since in the latter all tesretnaining is carried out through a single indtitn, the
National Institute of Educatignwhile Chile has over 90 institutions involved tine preparation of
teacher¥, nevertheless it is important to identify the agmh since it has policy implications for Chile —
should entry into teacher programs be made motdatdse? Chile will need to work on two fronts —
raising the quality of teacher preparation prograargd to ensure they can develop mechanisms by which
the best students could be attracted to the tegchinfession. While there are several policy levbet
could be tweaked, the use of incentives to atthégl performing students to the teaching profession
through promises of civil service status or higphay or promises of future scholarships conditiomabn
completion of a period of teaching in a public sthoould be viable options. Closing down existug
poorly performing programs is more complicated,ugjio this may be a step that needs to be considered
as well. These are both targeting upstream meshasifor quality control. The Prueba Inicia offers
simpler downstream filtering mechanism but this ioequire new legislation to make the assessment
mandatory and requiring all teachers to undertalktee tassessment, in addition to technical and
administrative changes that will need to be undertato strengthen the quality of the assessment.

Exit Requirements

52. Exit requirements from teacher preparation prograiss vary significantly from country to
country. There are two main issues to considgerims of exit requirements and these are dicugssed
detail below:

() Is there a stand-alone licensing/certification pohae or are licensing/certification
procedures built into the teacher preparation Enogr
(ii) Is teaching practice a requirement?

Licensing and Certification

53. Singapore, Korea, Japan, Finland, and many othgit performers do not have stand-alone

licensing or certification examinations. They rigguteacher trainees to complete their teacher
preparation programs from an accredited institytiomd base their entry into the teaching professioa

mix of course work requirements, passing of unitgriests and examinations, and maintaining an
appropriate Grade Point Average. Of the OECD mesistand-alone teacher licensing and certification
assessments outside of the institutions where thelgrtook their teacher preparation programs aa he

only in the US and the UK. In fact, such assesssneane much more typical of practices in the

developing part of the world, where the competitiorenter the teaching profession is high and where

3 Similarly, they also that at the University of Sao Paulo, students applying for law or engineering, and students
applying for medicine scored 36 percent and 50 percent higher than students who were applying for teacher
preparation programs.

* Of these institutes 52 are within university settings — 15 in the public domain, 37 in the private domain, 18
Professional Institutes (IPs) and 21 Technical Education Centers (CFTs). Only the IPs and CFTs created before
March 10, 1990 are allowed to offer degrees in ECD and Elementary Education, the others are not.
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guality assurance at the higher education leveléask. Most other countries accredit the teacher
preparation program/institution, and completiontludit automatically earns the student a license or a
certification to teach. In the case of Chile, the Prueba Inicia allows fbe introduction of a formal
system of ex-post licensing and certification. Hwoer, as noted earlier this will require legislagiv
administrative and technical changes before this lsa achieved.

Importance of Teaching Practice

54. Another area where countries differ broadly in terof requirements is teaching practice. An
emerging area in teacher preparation is the uratestg that in high performing countries a subsnt
proportion of the time is spent on actual teachiragtice. It is now recognized that high qualégdher
practice, in settings that mimic real life teaching are actually real-life teaching situations, are
particularly important in enhancing student leagnémd development (Birch and Ladd, 1998). Studies
teaching practice illustrates three main chanreisugh which these programs function — providing an
encouraging and motivating environment in whichlgarn, helping trainee teachers understand the
importance of classroom management, organizatiod, iateraction skills, and finally, supporting
prospective teachers on content, instructionalcamdcular areas of teaching. Doug Lemov (2010)is
book entitledTeach Like a Champion — 49 Techniques that PuteBtadon the Path to College
illustrates that teaching is an art and that tre temchers are those that not only know theirezdrdreas

as expected, but are also those teachers thaestratiinteracting and communicating with the claifdin
their classrooms. By observing the best teachmtckassifying some of their techniques, he idagif

set of techniques that make these teachers exnaftioEmotional support in early grades is particylarl
important to ensure that students understand tbeeps of learning and the realization that learning
involves learning to fail and that practice is acaptionally important part of any learning process
Finally, on the importance of instructional suppaeaching practice helps trainees understand loow t
engage with students on a number of different teaeld to help them work through their mistakes and
celebrate their successes. Once again, this tieydarly important in early grades as this helpsif the
attitude towards learning later on in life. SeeBdelow.

55. As we noted earlier, there is enormous variatiothenlengths of teacher preparation programs.
For example, one or two year teacher educationrgnag after high school completion in China and
Singapore for teachers who teach elementary sctw8l,or 4 year Bachelor degrees like in the UK and
US followed by specific programs aimed at strengihg pedagogical knowledge and skills, or as in
Finland where all teachers except for pre-schaathers have to possess a two years Master's degree
after the completion of a three-year Bachelor'sgpaat’. Beyond this variation, programs also vary in
the proportion of the time that teacher preparaporgrams allocate tactual teaching practice The
duration of teaching practice varies from as lowsageeks in Australia, to 6 months in some European
countries, to a year in Japan, and to 18 monttsoime of the Scandinavian countries. There are even

> Licensing and Certification in some countries is for a fixed period of time, and other countries it is for life - that is,
once certified you do not have to have to be re-certified as is the case for some professions. Countries have also
developed alternatives paths to becoming a Certified Teacher. There are procedures for teachers to obtain
Advanced Certification or obtain the role of a master teacher. For example, Government's may decide that the
shortage of STEM teachers is crippling and introduce mechanisms to induct STEM teachers from outside of Teacher
Preparation programs, as long as they have been trained in the relevant subject.

*® The book also provides an innovative set of videos that can be viewed at www.wiley.com/go/lemovvideos.
These videos illustrate the teaching techniques that Lemov presents as critical to high quality teaching.

*’ Finnish teachers aiming to teach in primary school need to major in Education and minor in two curriculum
areas, while secondary school teachers be content specialists and major in the subject they will teach. The
addition year or two is spent on mastering their skills either together with their coursework or afterwards at the
end of which they obtain a master’s degree
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variations within the teaching practice requiremenin terms of whether this is supervised or not
supervised, whether paired with an experiencechaar not, or whether these teachers receive auach
support or no coaching support, efteaching practice does not seem to be a major @fatthe teacher
preparation programs currently in place in ChilaVhile some teacher preparation programs clearly
place emphasis on teacher practice, this is noysiesnatic feature of teacher preparation program in
Chile and needs to be strengthened considerably.

Box 6
Un Buen ComienZ8

A project known as the Un Buen Comienzo supportgdThe Fundacion
Educacional Oportunidad, Harvard University andvdrsidad Diego Portales in
Chile focused on improving teaching practices ibamr schools in Santiag
serving students from disadvantaged backgroundpraikinder and kinder
classrooms. Schools were randomly assigned atnoss groups — a full UBC
module (Intervention 1), a partial UBC module inigéhbooks were distributed
and a self-care workshop provided (Interventiona@yl a Control group Pre-
Kinder children were assessed prior to entering@mzk again at the end of the
first year on numerous measures including langaageliteracy, socio-emotiona|
skills, health, and attendance developed usingthssroom Assessment Scoring
System (CLASS) . Classroom interactions were J@eed and scored using [a
validated measure of classroom quality. The resillustrate that Chilean
teachers performed poorly in terms of classrooraradtions compared to the|r
peers in the US. The UBC evaluation illustratext tBhilean teachers are able fto
quickly assimilate techniques for emotional suportl classroom managemept
once they have understood these practices.  Howewe area where the
struggle is to bring instructional support to thelassrooms . The UBC
evaluation suggests improvements can be achievedtigngthening initial
teacher training but also by supporting currentheas through the provision o
in-service teacher training aimed at classroom ripgdion and support tg
strengthening methods of student interaction.

O

=

Coaching and Mentoring

56. While teaching practice is important, working asagprentice under a more seasoned teacher has
been found to have very positive results. Pasib®at, a great spokesperson for the Finnish mofilel o
education refers to some misconceptions in this wewd of high stakes accountability. In a popular
article, Sahlberg in a thought experiment askstwhauld happen is teachers from Finland were
relocated to Indiana, and likewise, teachers frodiana were relocated to Finland. He belives that
Indiana teachers would thrive in Finland, and thenish teachers would simply taper down to the
average teacher effectiveness level in Indiana s&ys this based on the fact that he believesydtems

in place believe in the collective unit of the seshand and that it is not individual teachers whakea
school good or weak. The role of coaching and overg is a regular feature of most schooling system
but in the best systems, this role is formalizedtha early years for entry level teachers and fully
supported by the more senior teachers in the group.

8 Trevino, E. , Yoshikawa, H., Leyva, D., Snow, C., Barata, M., Weiland, C., Arbour, M., Rolla, A. and Toledo, G.,
2012-04-22 "Teacher practices and learning improvement in Chilean preschool classrooms" Paper presented at the
annual meeting of the 56th Annual Conference of the Comparative and International Education Society, Caribe
Hilton, San Juan, Puerto Rico
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Performance Based Assessment

57. As teacher practice gains importance, it is importat to recognize that systematic
assessment of teaching practice is more complicatdtan say the assessment of content knowledge
The typical program that prepares teachers usadeavariety of instruments to assess their preperssl

for teaching. These programs typically have baotth them a set of assessments that are linkese lgidoo

the standards and curriculum. Such assessmentsureezontent and pedagogical knowledge.
Comparing the assessments of the Prueba Inicia thih Praxis series of assessments, shows a
considerable degree of similarities. However,@asingly the assessment of pedagogicatticeis also
being measured and there are serious concernsdiegavalidation in such studies. An area of
assessments that is increasingly gaining popularitgacher preparation programs around the warld i
that of Performance Based Assessmd&RBAS). In this approach, in addition to the assemnt of basic
skills and content knowledge, as done through tiieid, effort is also made to adequately assess
classroom performance of trainees. PBAs employemealistic or authentic settings to assess catalida
performance in classrooms. Finland, Singaporeardamd other countries where teaching practice is
emphasized have in place assessments of suchcpradthe challenge is to ensure that such assetsmen
meet the necessary psychometric properties ne@dpdrinit meaningful inferences to be drawn from
such assessments. Most importantly, the religbditd validity of the assessments are brought into
guestion even when the assessments are autheagtstandards, and are well implemented. Religbili
concerns exist due to the fact that experts ardatet score such assessments. Experts wouldliypic
use a set of rubrics to assess the performanadrafnee. However, even with a set of rubricserain
amount of subjectivity or bias is introduced int@ tsystem and reliability is called into questidgsing
more than one assessor or evaluator to assessrmpanice might be one way of addressing biases
introduced by particular evaluators. Performanaged assessments also have validity concernsn In a
assessment of this nature internal validity referthe ability of a particular item to measure fpecific

skill or standard that it aims to measure, whileemxal validity refers to the assessments abitityge the
response and generalize the students’ ability elverdomain or knowledge across a particular area.
Performance based assessments require the studerttually perform specific tasks as a way of
demonstrating the set of skills needed to be ahtwacThey demand far more of student teachers than
memorization of facts and principles, but requhrattthe student has studied, understood and istable
apply what they have learned in real life settingfere are broadly four categories of performarased
assessments — (i) observation based assessménperiermance of tasks on-demand, (iii) child case
studies and (iv) teacher portfolios. Each of ¢hbas their strengths and weaknesses, thoughsn thi
report we will not review these in detail.

Curricular Design*®

58. A key element that seems to differentiate high peokming countries from others is the
manner in which the curriculum is covered and theiportance given to content knowledg®. As a
general rule, in almost all countries, content kiealge is given greater importance for teachers who

* In this section, | focus largely on one country and one subject. Clearly, curriculum across subjects is very difficult
to compare. However, a lot has been said about the success referred to as “Singaporean Mathematics” and so in
this section I look at how this has been designed to be so effective.

1n a study by Michigan State University, researchers find that countries that perform well in Mathematics (in
international standardized assessments) such as Taiwan and Singapore are different from the US in a fundamental
manner. They identify that math teachers are better prepared because their math training as high school students
tended to be stronger, and because teacher preparation programs are very selective and attractive given the
excellent compensation package including pay, benefits and tenure associated with teaching jobs in these
countries.
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teach in higher grades and pedagogical skills anphasized for those teaching in earlier grades.
Curricular design is a key element of the diffeeacross countries. An often cited reason as t wh
Singaporean children outperform by a large measue@ American counterparts in assessments of
mathematics seems to be in part because of howSitgapore curriculum approaches the subject
compared to counties and states in the US. lrudystomparing Singapore and US Math Curricula,
researchers find that on average, per grade, Singagovers far few topics than do schools in the US
The table below illustrates that the average nurob&wpics covered in Singapore per grade is ahéut
whereas the seven studied American states rangelf8otopics per grade in North Carolina to 39 tepic
per grade in Florida. It is interesting to obsetivat in both North Carolina (and Texas) which ire
some ways closer to the Singapore model, NAEP Matites have improved thereby suggesting that a
well-defined curriculum focus is perhaps an impat@eterminant of test performance.

59. While the issue of curriculum is well beyond these of this study, the importance of this in
determining student learning and outcomes cannotover-emphasized. Numerous studies have
suggested that the reason for better performan&énghporean or Korean students in Math is becafuse
more highly qualified teachers, and this in turis baen linked not only to training that they reeeinr
teacher preparation programs, but the emphasisréoeyve in Math during their own schooling. While
most schooling systems do refer to programs tadgateindividual students and the importance of
learning at a pace which the student finds accégtabmost countries this fails in practicehkildren are

left behind The top performing countries (albeit smallersige) focus on achieving this objective.
Recognizing that some children may have more dilficin learning math, Singapore allows for a two
track system — in which highly qualified teachers brought to help students with difficulties Ieam
particular subjects and helping them achithar learning goals mandated by the sthig at a slower
pace than others. Such a framework allows for detigm of all necessary topics, but at a pace more
amenable to individual student needRamirez (2004) suggests that the poor performarficghilean
students on assessments such as the TIMSS istiexmained by the fact that curricular coverage is
weak The distinction being made here is that while thS has an excellent curricular coverage of
mathematics topics, though implemented poorlyh@ndase of Chile, prior to the revisions in 2002hef
Math curricula, the coverage was poor and henadteskin the outcomes seen. A point to note however
has been the continued poor performance of Chillhese international assessments such as PISA and
TIMSS.
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Conclusions and Policy Options

60. Teaching is a complex task. A typical teacher sdeddevelop and maintain relationships, and
build trust and confidence with numerous differeliénts. To complicate matters these clients terfok

of varying abilities, varied interests, typicallgpye many different objectives, concerns and g@aid,in
particular, a set of these clients are at a stég¢jeer lives where the work in school does sealévant

to their daily lives. Of course, while a teacisedealing with enormous degree of complexity, thksp
have to simultaneously try and ensure that childreheir classrooms are learning, and that whey tre
learning is relevant and useful in the future. pfeng and evaluating the skills needed to sucéeed
such a complex process through any one instrursamadr impossible — many different levels and kayer
of assessments are needed.

61. In August 2012, the previous Government considerednaking the Prueba Inicia a
mandatory exercise for all teachers as they exit &her training institutions. Given the enormity of
the reforms being considered by the Government) etament will have to be considered individually
and efforts to make them into law taken by the Gowvent. In an interview in May 2014, the Under
Secretary of Education was asked whether the Primétia would become mandatory or obligatory, and
her response was that it was not clear at thist padirether the government would move on making this
law. This analysis shows that while the test hames weaknesses these may well be improved by
introducing more flexibility and strengthening prams that create incentives for professional
development and accreditation.

62. The Prueba Inicia is an exit examination that asseshe content knowledge and pedagogical
skills of teacher trainees as they leave teachepgsation programs. Currently, the Prueba Inisia i
voluntary exam, and as such is not high stakesssisgnt given its voluntary nature. However, a key
debate currently taking place in Chile is whethenat to make the Prueba Inicia a mandatory assagsm
for trainees exiting teacher preparation prograntseventually use this instead as a credentiatiabfor
purposes of teacher licensing. The answer soghéstion is not straightforward. What do we kAow

63. The following are stylized facts:

Table 4
Stylized Facts on Teacher Preparation
SNo | High Performing Countries Chile
1 Do not typically have standalone licensut€hile at the moment also does not have such as
examinations for those entering the teachisgstem
profession
2 Upstream quality assurance instruments |ardJpstream quality assurance mechanisms
used including: weak
- institutional accreditation - curricular structures have been recently
- well defined curricular structures improved and are of high quality,

- limit the number of institutions- however the number of instititutions has
involved in teacher preparation and grown very quickly and

- the number of students enrolled |ir with it the number of students
them

3 Comparing the PRUEBA INICIA with other The Prueba Inicia is similar in design and
similar assessments such as the PRAXIS seriesstructure to the PRAXIS tests

- Tests assess content and skill - Tests assess content and skills
knowledge knowledge
- Praxis tests are very well designed and - Prueba tests are well designed and
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64.

The PRUEBA INICIA is just one tool among many whighl be needed to improved the overall
quality of teaching, teachers and of teacher pegjer programs in Chile. In this section we reviaw
few critical policy questions that are of relevata¢his discussion.

65. These include:
® Does Chile need an assessment of the type of Phoiels?
(i) If no, what are the alternative mechanisms by wkeelcher quality can be enhanced?
(iii) And, if yes, what are the issues that need to lmFeaded in the current form of the
Prueba Inicia for it to have greater impact?
We conclude this part of the report by tacklingreane of these briefly.
66. Does Chile need the Prueba Inicia? While theeenaany technical issues that can be raised

about the specific nature of each test or assedsitienprimary policy question confronting Chile is

whether or not a Prueba type assessment is needdadder the previous government there was a very
keen desire to introduce legislation to make theeBPa Inicia mandatory. Furthermore, there were
proposed measures to link performance on the Primba to initial salary levels of newly recuited
teachers. While such high stakes accountabilitgsuees have been introduced in some countrieslypure
from the view point of public policy it could begared that they are yet to demonstrate the desifect®
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in terms of improved teaching quality. What Chikeds is a mechanism by why the country can ensure
that all teachers will be fully equipped to teabkit classes before they are placed in front aflestts.
While this can be done by putting in place a higtkas teacher licensing system, there might be more
meaningful ways by these changes could be broughita If there were absolutely no means by which
upstream quality control processes could be inteduthe Government would have no other option but
to introduce a filtering mechanism downstream. eer, Chile has institutions that function and ban
strengthened.

67. There are other reasons why an stand-alone Proaia inay not be the most useful model. As
we have noted, a Meckes et al illustrate teachave shown a lukewarm response to the assessment —
and the reasons typically for such a responseds ghch assessments have very little value within
classroom settings. These measures of teachenspetency as noted earlier lack authenticity and
predictive validity, say when compared to perforo@based measures which based on the assessment of
teaching practive is a better predictor of teaclabiity. Given the scant evidence surroundiracher
credentialing tests and the lack of evidence omliptige validity of these tests in identifying efteve
teaching, we would need to reconsider overhauhiegentire approach.

68. The lowest hanging fruits in terms of upstream nma@idms revolves around incentives to
individual students. Combined action of raising thinimum qualification levels for entry into teach
preparation programs, while simultaneously offesngolarships for further studies in subject maitea
upon the completion of four or five years of teachin public schools, could achieve twin goalshat t
same time: (i) could compel institutions offeritepcher preparation programs to either find student
with very high PSU scores or it would compel a nemtf the institutions to close doors due to a laick
students, (ii) secondly, it would put in place mmailsms to attract top students initially into tkadhing
profession which at present seems a challenge.yManntries that are eager to try and attract thegt
students into teaching offer targeted incentivesattvact students who would otherwise choose
engineering or medicine or law as their careeragsli

69. Other upstream quality assurance measures are difbiilt to achieve in the short term.
However, Chile has in place a quality assuranceesysnd systems for institutional accreditation asd
these are strengthened, the need for a standatensihg/certification assessment will diminish.

70. Alternatively, if the Government believes that evitie most basic upstream quality control
measures cannot be put into place in the mediumstethen downstream processes have to be brought
into play and the Prueba Inicia should be mand&edll students exiting from teacher training or
preparation programs. This would involve stréieging of the Prueba Inicia instrument to ensure
reliability needed for a high stakes assessmeuntth€rmore, given that the Prueba Inicia doesmdtide

an assessment of teaching performance, it woulchpertant to introduce a system of performance thase
assessments to focus in parallel more directlyherskills needed to become an effective teacher.

51 @ . . . ..
Singapore, Finland, Korea, Taiwan all employ similar policies.
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DETAILED PSYCHOMETRIC ASSESSMENT
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METHODOLOGICAL ISSUES

Analysis

71. The psychometric analysis is applied to the tweédsts that compose tiICIA battery. These
include the following: (i) one written test basml the thesis of the stude®GE-INICIA), (i) three tests
of pedagogical knowledgd>CP-Basica PCP-Media andPCP-Parvulig, (iii) two subject areas tests in
preschool and primary educatioRGD-Basicaand PCD-Parvularig, and (iv) six subject area tests in
secondary education: Language (Spanift¢-Lenguaj® Math PCD-Matematic® Biology (PCD-
Biologia), Chemistry PCD-Quimicg, Physics PCD-Fisicg, and History PCD-Historig). The sub-
scores and the total score of the first one wamded for the item analysis. The basic statistith® sets
are collected in Table 4.

Table 4. Basic statistics of the components of HEIA

Set PCE |[PCP PCD

Test INICIA |Bas Med Par |Bas Par Len Mat Bio Qui Fis His
numerus | 1,824 | 669 754 295 663 289 80 179 80 43 54 131
max. 36 50 50 50| 80 60 60 60 60 60 60 60
score

reliability” | 0.64 0.66 0.72 0.68 0.82 0.69 0.71 0.88 0.77 0.80 0.91 0.74

1) PCE = Prueba de Comunicacién Escrita, PCP = Prdeb@onocimientos Pedagdgicos, PCD = Prueba de
Conocimientos Disciplinarios

2) Bas = Basica, Med = Media, Par = Parvulos, Len aguaje, Mat = Matematica, Bio = Biologia, Qui =
Quimica, Fis = Fisica, His = Historia

3) Combined version A + B

4) Reliability of Theta as the mean of versions A &nestimated after equating the test scores

Psychometric Concepts And Methods of Analyses

72. The psychometric properties of the tests are aedlysing two strategies: (i) by using modern
test theory or ltem Response Thebmand (ii) the Classical test thedty The general and specific issues
are handled in the following sections.

IRT-Modelling and Classical Test Theory

73. The main disadvantage of the CTT is that the sigisire always bound to the sample. Review
the INICIA assessments, shows that the numberasésin some of the datasets seems limited or very
sparse. For example, there are only 43 case®iRGID-Quimica,54 cases in theCD-Fisicg and 80
cases or test-takers in tR€D-Biologiaand PCD-Lenguaje When sample sizes are small, the estimates
of items parameters such dificulty, discrimination power andguessmay be unstable. Secondly, it
limits analysis to the one-parameter IRT modelt thaRasch modelling to calibrate the difficulgvels

of the items in the same scale and further to effutst scores over the subjects and tests. CTT,
including statistics such #@&m discriminationthepercentage of correct answeemndreliability, is used

> Also referred to as IRT-modelling. Refer to Rasch (1960), Lord and Novick (1968), Lord (1980) and Hambleton
(1993) for further details.

>* Also referred to as CTT. For a detailed exposition, please refer to Gulliksen (1950), (1997).

>* For further discussion on equating please refer to Béguin (2000).
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mainly in the deeper analysis of the items, thatlistractor analysis. Given the technical natfréhis
work, the following section introduces technicahts, statistics, and practices used in this réport

Specifics of IRT/Rasch Modelling

74. In order to understand the psychometric part ofrépert, we focus on three concepts within IRT
modelling and their relations. These include: idifficulty 5 (Betg which is essential in calibrating the
item difficulties into the same scale, latent @pii (Thetg which is essential in test score equating, and
linking procedure between the tests which is essemt combinings and 6. Both § and 6 follow a
standardized Normal distribution.

75. When the tests are not strictly parallel, the fisabres of the eleven tests are not comparable
without proper transformations based on the caitmeof the items into the same scale. This mehats

30 points in one test is not necessarily comparaliie 30 points from another test even though the
maximum values in the score would be the same.ré&ason is that the difficulty levels of the testgym
be different. From this point of view, the IRT mdide and related test score equating is the only
credible way to compare test scores. The spedifi@matage of IRT modelling is that the latent apilit
level of a learnerd) and difficulty level of an itemf) are, first, not dependent of the sample, and,
second, they are identical when certain preconitire mét. Hence, the latent ability for each pupil
can be determined in the same metric for every dsstar as there are linking items connecting the
versions. Now, practically all the test-takers (2824) did the written part of the teBICE-INICIA The

six criteria for assessing these (Spelling, Texth&@wion, Vocabulary, Thesis, Structure, and
Argumentation), that is, “items” on the writtentt@gere used as the linking items for the rest eftésts.
Technically, the six items on the written test wadgled to the other tests to be the linking itehiee
original scoring inPCE-INICIA however, was amended to fit the IRT practices: shoring system
should be made of whole numbers and all the catgshould be observed. Hence, in Spelling, for
example, the original scoring and frequencies asriollows:

Original Score 1 1.25 150 1.75 2 225 250 2.75 3 3.25 350 3.75 4 Total
Frequency 1001 1 266 4 261 O 132 1 132 0 20 O 6 241,8

76. However, as the frequency table above illustrates¢al scoring is 1, 1.5, 2, 2.5 and so on up to
4. By lowering the 0.25s systematically into theéo category and 0.75s to the upper category whis
transformed into the following systemic:

Reduced Final

score score Frequency
1 0 1002

1.5 1 270

2 2 261

2.5 3 133

3 4 132

35 5 20

4 6 6

> For a deeper treatment of these issues please refer to Gulliksen (1950) or Metsimuuronen (2013).
*® Refer to Wright (1968) and Metsamuuronen (2013).
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77. The difficulty parameterssj of the PCE were estimated first with 1,824 ampiis. After that, the

six PCE items were added to each set of testhéapplicants as the linking set of items. Thevested
values of the item difficulty parameter of PCE wéxed and the item difficulties for all the othigems
were freely estimated. Then, the ability level bé taverage student would correspond with the latent
ability of roundd = 0.00 and the average items difficulty would berrd$ = 0.00. In what follows in test
score equating, the Theta value refers to a cetgésinscore; the test scores are not comparabletiore
tests but the latent ability levels (Thetas) anmgarable across tests.

78. The estimation was run with OPLM progrdmEquating the test scores with IRT modeling was
administered with the following principles and prees. A brief technical description of the equatio
process follows:

i. Define the structure of the test so that the ligkitkms are connecting the tests to each other.
Because values of the difficulty parameter of timkihg items are exactly the same in each
version the difficulty levels of all other itemseacalibrated into the same scale as the linking
items are.

i.  Use Conditional Maximum LikelihoodCML) procedures to estimate the difficulty lev@
parameter) for each item.

iii. Use Marginal Maximum LikelihoodMML) procedures to estimate the distribution aicke
student’s latent abilityt( parameter) in each version.

iv.  Estimate thed parameter of the scores of each version usingrtéans and deviations of the
distributions offf and6. This results in a unique latent value, howevernsneed in a common
scale, for each observed value of the scores testt.

Specifics of Classical Test Theory and Related kators

79. As in the IRT modelling, in CTT as well item paraers are of specific interest. In CTT, the
parameters, such as the item difficulty (estimdigdhe percent of correct answers) and discrimbmati
power (estimated by the item total correlatiRit, and item-rest correlatioRir’®) are, however, sample
dependent. Of indicators of item discriminati®it > Rir by mathematical construct. Metsdmuuronen

>’ please refer to Verhelst, Glas and Verstralen (1995).

>% For a more exhaustive treatment of the same, please refer to Béguin(2000) pages 17-36.

*° The assessment will have to discriminate between high and low performers, implying that truly high performers
should have a higher probability of responding correctly to any item, as opposed to having an item in an
assessment where poorer performers have a higher probability of correctly answering the item. Of course, if the
latter happens, construct validity might be called into question. The item-total correlation ranges from -1.00 to
1.00. An item is said to discriminate well between high-performing and low-performing participants, when the
value of the item-total correlation is high and positive. If the item-total correlation is negative, low-performing
participants have a higher probability of getting items correct. Items that are not capable of discriminating well
have item-total correlation values closer to zero and the both high performers and low performers, regardless of
their total assessment scores are equally likely to answer an item correctly. There are three issues which need to
be considered — (i) when items are scored or weighted differently, (ii) when the assessment has too few items, and
(iii) when the same size is small. In assessments where some items are weighted higher, for example, scored as 0
or 10, and others are scored as 0 or 1, then students who score the 0/10 item correctly immediately score 10 more
points in their total. Even when each item is weighted or scored in a similar fashion, when the number of items is
few, then each has a bigger contribution to the total score. And, finally, the stability of correlation coefficients as
noted above comes into question when sample sizes are small as was noted for some of the INICIA assessments.
The Item Rest Correlation is a way of addressing some of these issues and in this the correlation coefficient does
not include the contribution of the item to the correlation coefficient.
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(2013) shows that botRit and Rir always underestimate item discrimination did underestimates
more tharRit. Hence, in this report mainRit is used as the indicator for the item discrimiodi

80. The classical boundary for acceptable item diseratidn isRit > 0.20. Item discrimination is
typically maximized for those items of medium diffity. When an item is very easy (or conversely,
very difficult), it is rare to find an item with g high Rit. In that case, even a somewhat lower value of
0.18 to 0.19 could be acceptable. However, whenitdm is of medium difficulty level, it would be
expected to have a much higher valu®itf As a general rule, wheRit < 0.20, the item is considered to
be poor from the point of view of discriminatiomdaonly in exceptional situatioffsshould the item
should be selected into the final instrument.

81. When the item discrimination is negative, thatR#,< 0.00, the item is considergathological
This means that the weaker test-takers become Iikefg to obtain the correct answer compared with
better performers. If item discrimination is ndiabelow the zero, it could be because an incorkegt
was provided and not the correct one. So, whigeright answer might have been distractor A, the ke
identifies B as the correct distractor.

82. Two other indicators that have a specific role iraleating the psychometric properties of
INICIA are mentioned. Assessing individual distoas of the multiple choice (MC) questions involves
looking at bothRir- and Rar values.Rir is the item-rest correlation as defined aboRer is the
correlation of the alternative (distractor) and test score. The items are flagged in three cases:
i. If Rar> Rir, a distracter correlates as high as or higher thightest's rest score than the
correct alternative,
ii. Rir < 0, the correct alternative does not correlatevenecorrelates negatively with the
test's rest score, and
iii. Rar> 10, a distracter - test's rest score correlagauspiciously high.

83. One additional, technical, note of the connectibthe item discrimination, item difficulty, and
test reliability: The item difficulty and item dismination, classically estimated by using the mnion

of correct answerspf and the item-total correlatiopg = r; = Rit), are interrelated so that the item
discrimination is the highest when the difficulgvél is around 0.50. When knowing that the variasfce
the dichotomous item is strictly related with tkem difficulty, that isg? = p(1-p), the classical formula
of Alphareliability can also be expressed with these webcators as follows:

Zk:giz where k = number of items
rel = k 1- i=1 o = variance of the scores on item i
k-1 k 2 o; = standard deviation of the scores on item i
(;,OQXU,] DOex = I = item-test correlation

84. Only two sources of information are needed fomaating the reliability of the MC-test: the item
total discrimination Rit)®? and the item variance;?) or item difficulty (). It is also noteworthy that the

Alpha reliability is maximized when the sum of tekementsRit.c; is the highest. Knowing that the
variance is the highest when the proportion ofdbeect answer ip = 0.50, it follows that it is best to

select items with as high item discrimination asggole and medium difficulty level to maximize the
reliability of a test.

 For example, when willing to ensure the validity of the test.
L TIAPLUS software (Heuvelmans, 1998) calculates many other indicators for the individual item.
®2 Note: not the item-rest correlation, Rir

46



PSYCHOMETRIC ANALYSES

Introduction

85. The datasets are analyzed in five ways.

86. Classical test theory and item analysis is usedctpuire the discrimination power of the items
and overall test reliability. When sample sizes salf’, a two-parametric IRT model, which would
produce item discrimination automatically, is necemmended. But by combining item difficulty with
discrimination, it is possible to assess whichhefitems are poor or even pathological.

87. Classical statistics are used also in analyeihgthe flagged items are poor or pathological. The
aim here is to find distractors which lead itemsb®poor or pathological. The analysis can alsp hel
suggest whether the key was correct or not, alsts lais to whether the key is correct or not, andthér
there is pathologically high guessing with resgedchis.

88. Mantel-Haenszel (MH) statistic is used also in gsial of Differential Item Functioning (DIF). If
two groups of test takers witgual ability level$ave systematically different probabilities ofpesding
correctly to an item, Differential Item Functionin@IF) is said to occif. A key issue in the
determination of whether DIF exists or not, relaieshe sample size concerns. In particular, wdreth
there is sufficient sample size for tReference Groupnd theFocal Groupbeing compared and whether
the sample size is large enough and with sufficistatistical power needed to identify DIF.
Unfortunately, many data sets have too few testreaknd whether DIF can be identified or not i als
function of the statistical formulation being use@he Mantel Haenszel is a preferred approach when
sample sizes are smaller and make the use of IRE difficult. The MH approach looks at differences
across reference and focal groups, across thayaglectrum, for all test items individually. Onttee
groups have been classified and their responsesctiygrcoded, the odds ratio for the groups is ioleth
based on the proportion of correct and incorrestvans for the two groups. The odds ratio varies in
value from O to infinity, with odds ratio of 1 regzenting the point at which there is no DIF, andsod
ratios between 0 and 1, and above 1, representimgtspwhere the Focal group outperforms the
Reference group and vice versa.

89. One-parametric IRT modeling (Rasch modeling) isduseacquire the sample-free item serial

difficulty. The aim of this is to calibrate the s over the tests into the same scale and to a&cquir
comparable item difficulty levels. This is done bising OPLM software. Additionally, the standard IRT

modeling allows for the graphical evaluation of tlhem Characteristic Curve, and hence, flag the
possibly pathologically behaving items. Here, hogrevoughly the same is done by using the distracto
analysis (see point 4).

90. The sample-free item parameters of the IRT modeliegused in equating the test scores over the
different tests. The aim of this is to estimate luwent ability needed for each test score in dash
version. By doing this it is possible to evaluateetiher the original test scores are comparableratber,
which of the test scores are comparable. This is impbriia assessing whether the boundaries of
“Outstanding”, “Sufficient”, and “Insufficient” areomparable over the tests. This is done by using
OPLM software.

% For example, with 80 test-takers in PCD-Biologia, 54 in PCD-Fisica, and 43 in PCD-Quimica.
® An item is said to be biased if the underlying reasons for the DIF is not part of the test construct.
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Restrictions of the Analysis

91. Although the psychometric analysis of the tesiguige thorough, there are two limitations. First,
subject matters\analysis is not included, and s#ctre issues of language are not tackled. In most
assessments of this nature, the contents of tlessments are bound to “theoretical frameworks” wisc
based on a broad consensus of the nature of thecsuieing taught and the specific contents to be
pursued at each grade level. Inclusion of thisesttbpatter assessments is beyond the scope afidhis
and would require not only a thorough knowledgethe#f Chilean curriculum, how these are taught in
schools and teacher education institutions, andeapert for each subject and level being asséssgus
evaluation focuses more on the technical propediabe items and less on the broader links between
national subject specific standards and the tests.

92. The second weakness in the assessment is languiage.development needs to be done very
carefully and, in particular, the nuances introdLby different formations may result in iterms lggin
designated as poor or even pathological. Thesaubagggissues are very delicate and are not tackled i
this report. The analysis helps flags some iterttggroexperts both content knowledge and/or language
experts will be needed to check each and evergdidgtem for such issu@s

Results

Development and Implementation of the INICIA

93. Documentation of the INICIA, its overall objectiveéest development methodologies, procedures
during piloting, and the characteristics of thangeand tests is done very well. These are thotgugh
reported in four report§ The reports describe the procedures employechgiutie piloting phase,
implementation and results of the pilot test preess the samples used, the protocols, security and
confidentiality measures; the technical aspecttheftests: instruments and composition of the estnt
difficulty levels and cognitive levels as well dsetcriteria for selecting items to include in tlieaf
assembly; the criteria for the preparation of timalftest: the analysis of failure rates, diffiguihdex,
discrimination index and analysis of incorrect ops or distractors as well as the psychometric
characteristics of each of the assembled items. rE€perts give proposals also for the criteria and
guidelines for the process of correcting tests andet of recommendations for future disciplinary
processes tests and a detailed explanation oféheeats that could be improved in the parallel pssdn
future. This publicly available information idten considered a®est practicein similar such
assessments in other countries.

94. The impression that a lay reader gets when revigvie documentation, is that this is
professionally dorfé exhaustive, and helpful for the next round ot mmnstructors. Sustainability is
built into the process by involving relevant urefsuniversities to do parts of the work.

& Although the support of subject experts was initially envisioned, this was for the purpose of reviewing the
specific items that were determined to be poor performers or pathological and not to ensure that the tests were
fully integrated with the curriculum and standards envisioned in the Chilean educatin system.

% Metsimuuronen notes (in a private conversation) that while evaluating thousands of Finnish items by
evaluators, it was observed that small and delicate wording nuances caused some items to becoming poor- or
pathological ones. In most cases, he noted that these nuances in Finnish were detected only after finding that the
item is poor — not before the pretest.

% These report are entitled Evaluacionl (2013); Evaluacion2 (2013); Evaluacion3 (2013) and Evaluacion4 (2013).

®® The reported procedures of the test assembly fulfill the criteria for professionally-done work. This includes the
following oft considered best practices: item writers were selected from a pool of experienced professionals, as

48



95. Two other issues may be worth noting. First, noutieentation is found of the final testing, and
the related procedures. This is problematic espheat@nsidering the effort that has gone into the
documentation at the time of design. Hence, firactically impossible to assess data managemeht an
analysis or scoring procedures of the final ph&seond, it seems that sample selection duringimpgiot
was probably not very successful. As a summatsgessment, and given the high stakes nature of the
test, the piloting should have been done in a ncordidential manner. However, the piloting sample
seems to have been compiled using volunteer stsidamt teachers. Given the presence of many low-
discriminating items — even pathologically low-distinating ones — and given that many poor items
were reportedly omitted from the tests, the comthlow quality of these assessments might be becaus
of pilot phase sampling.

96. There are many ways to assess whether a test amdiet of tests measures what it aims to
measure. That is, to assess the validity aspddassingle test and/or a whole set of tests. Tist f
question that we would need to consider is whttégpurpose and aim of INICIA? It is important thtze
INICIA identifies and states the purpose of thet gegblicly and ensure that all candidates for the
assessment are made aware of the purpose of tassasnt and have a clear understanding of the
knowledge/skills/abilities being measured. TheGM aims “to monitor the knowledge and skills of
new graduates from pre-teacher training institifionThe tests are designed to measure the knowledg
dimension of the new graduates. However, it sedrasthe set of tests, used alone, gives a restricte
picture of the skills of the graduates (Meckes, 281 However, the knowledge base of the teaclsers
important part of the professional work.

97. Obviously, there are several other dimensions tharknowledge base in good teaching. As an
example of a theoretical model of a “good teach®rétsamuuronen & Metsamuuronen (2013a; 2013b)
suggest — on the basis of a literature survey effinnish teacher educators and an empirical data f
Nepal — a four-fold model of a “good teacher”. lhistmodel, a good teaching comprises four elements:
(a) Personality of the Teacher, (b) PedagogicallsSkic) Content Knowledge, and (d) Classroom
Management. Of these, the skill of the classroomagament is an obvious need for a teacher in the
situation when the children are taught in big gouduijs and Reynolds (2005, 75) argue that clasaro
management distinguishes the effective from thdfentive teachers. Content knowledge and
pedagogical skills are inevitably bound togeth@ihat is, even if graduates have high scores irst te
measuring content knowledge, if they are unableatasfer this knowledge to their students, therten
knowledge alone will not improve student learningonversely, however, if a teacher or a graduase ha
good pedagogical skills, (s)he may pick the conkemwledge or content pedagogical skills from good
materials and peers.

98. Teacher personality— includinigter alia child-centered aspects like kindness, fairnessjgbe
easy to approach and ask questions, supportiveaagspersonal attributes such as, calmness, self-
confidence, self-efficacy, and promptness or syatemaspects are all critical factors that contebto
being a good teacher. In fact, for beginning teaglwho also tend to be assigned to lower grades in
many schooling systems, these personal attributes e even more important than lower grades in
content knowledge. Teacher personality assessnagatgaining strong foothold globally and are an
increasingly important aspect to consider. Manuntbes are now carrying out teacher personality

were the others who played their part as test assemblers, the Table of Specifications were prepared adequately,
the relevant stakeholders were involved in the processes or at least they were informed of the processes, the item
analysis is done by using proper and adequate practices, and the confidentiality was secured during the process.

% This is similar to asking a student of carpentry to describe the wood and tools used in their work, but not
evaluating how (s)he actually applies this knowledge. The same way, the INICIA does not seem to assess the skills
of the graduate teachers adequately.
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assessments as a way of ensuring that only tea@tieees who have the requisite communication and
interpersonal skills to deal with a classroom filstudents are being placed in classrooms. Iridfadg

the government has decided to ensure that teachieing programs will emulate practices in high
performing countries, such as, Finland Korea, Singa, etc. where trainee teachers spend a conlidera
amount of time undesupervised settingim classrooms with real students. This is achdetrgough a
formalized relationship between teacher trainingtees and specialized training schools where teache
trainees are supervised. The INICIA at this poinime does not assess performance in the classo
even though there is some practice within traimiragram&’.

99. While understanding the restrictions of t(hECIA examination from the validity point of view, it
is still important to evaluate the validity of thests as a part of Content Knowledge. Test valiidity
assessed or evaluated through four viewpoint$n @ general way as the Face validity, (ii) theiciure
of the tests as Construct validity, (iii) more sSfieally as the Content validity, and finally, jihow
practical the examination is from the teacher'dgssion viewpoint as the Ecological validity.

Face Validity

100. This aspect of the assessment is typically usedbtain a “feel” for the assessment and the
processes through which it is implemeritedThe overall impression of the tests is that they well
prepared. Intuitively, because of the variationext, graphical design, and use of tables andr ctheh
features, the assessments seem good from theakess-tviewpoint. The consistent structures of the
assessments and the well described set of standartte background documentation, make these
assessments look systematic and well-thought dotluding a line on or short para on each assessme
specifying the purpose of the test would be coestsivith some of the best practice in the worlcked
weakness in the assessment is that only multipdécehguestions (MCQ) are used in the assessment in
most parts of the assessment, except the assesa/merg an essay or a composition is needed. The
inclusion of some open-ended questions or more déimg@ productive items and would enrich the tests
as is practiced in the international standard enstfudent assessments (see, for example, Mullisa&iiv)
2011, 6; PISA 2006). Hence, from the Face validigwpoint, the tests are interesting, professional
looking, and versatile though restricted to MCQs.

Construct Validity

101. According to the documents describing the develaroéthelNICIA, the school curricula were
used as the basis of the test structure oPtbB-BésicaandPCD-Parvularia(Evaluacionl, 2013, 5), the
PCD-Lenguajeand PCD-Historia (Evaluacion2, 2013, 10), and tHeCD-Medig PCD-Matemética
PCD-Biologig PCD-Fisica andPCD-Quimica(Evaluacién3, 2013, 8). The final report 4 (Evaida4,
2013, 11) supported the development of #€P-Parvularia PCP-Basica and PCP-Media In
particular, theTable of Specificatiorwas prepared on the basis Bftdndares Orientadores para
Egresados de Carreras de Pedagogia en Educacioic&@aBarvularia o Media The structure of the
written test is not reported but the division of siiteria for the assessment seems relevant. {ffhetsres

of the tests are well-documented by the test dpeety they are based on a relevant theoretical
framework (school curricula), and the observedcstmes correspond with the intended ones (Tables 2—
11). Hence, the structures of the tests seerd.vali

102. Three additional notes of the structures of théstesy be worth giving. First, it seems evident
that the aim in constructing the tests was to midrthevalidity over the reliability’.  This is based on

" For example, the PUCC program on basic teaching has 4 practical classes on teaching.
" Though this is not taken very seriously in many settings, there is a benefit to having a short note or a paragraph.
72 This is also the approach adopted in Finland within the national student assessment (Metsamuuronen, 2009).
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the fact that the number of items on some of thetests is very sparse (see Tables 5 and 8). t@wolypr
three items are selected to represent certain theifigis evidently leads to the Lord and Novickautx,

by maximizing the validity one minimizes the relidgp and vice versa(Lord and Novick, 1968;
Metsdmuuronen, 2013). On one hand, measuring s&ecyrately the wrong thing is usually less
preferable than measuring the correct thing but witess accurate manner. Maximizing the validigym
be one reason why the reliabilities of the substestNICIA are quite low ranging from = 0.64 — 0.91
(see Table 2.1¥? On the other hand, tHBIICIA tests are aimed for discriminating the students igh
stakes manner. When thinking the high stakesabte INICIA, only the reliability for the sub-test of
PCD-Fisica(a = 0.91) is high enough for discriminating the tesbres (and ultimately the test-takers)
from each other. The reliabilities ®#CEINICIA (o = 0.64), PCP-Basica (o = 0.66), andPCD-
Parvularia (o = 0.69) are very low from this perspective.

2. A practical calculation may clarify the challengelaw reliability: Let us take th&CP-Biologia
as an example. The general, Classic, standard @rtbe measurement (S.E.M.) is estimated as fallow

o. =o,~1-Relwhere g, is the Standard Deviation of the total seore Rel is the reliability of the
test. ForPCP-Biologia, g, =7.078¢&and the reliability, estimated by using #iphamodel, iso = 0.77.

Hence, S.E.M. io; =7.08/1- 0.77 = 3.39. On the basis of this, care estimate the error of a single
score. At the final phase of the assessing of stivelents achievement level, the cut-offs for the

“insufficient”, “sufficient”, and “outstanding” wer set to 35 points (insufficient/sufficient) and @dints
(sufficient/outstanding) out of 60 points (see Eabb in Section 5.3.5). The true ability of thettaker
with the score 35 (labeled as “insufficient”) coulld also 35 + 3.39 = 38.39 (that is, “strong sigfit’).

On the other hand, the true ability of the tesetakith the score 41 points (labeled as “outstagiglin
could be 41-3.39 = 37.61 which is actuaddiwer than the true score of the “insufficient” testaakNow,

the order of these “insufficient” and “outstandintggst-takers would be opposite. That means that, in
theory, in another day, measured with the samettestiinsufficient” test-taker would have beenked

as “outstanding” just by guessing correctly onenitmore and opposite: the “outstanding” test-taker
would be labeled as “insufficient” just by beingkitey an error with one item. It is very short wagrh

the bottom to the top because of the low accuradyeotest.

103. The TIAPLUS software automatically performs thetféa@nalysis to test whether the structure of
the test is one-dimensional or not. In all casdh @il versions, they seem to fotmwo dimensions. These
dimensions are not necessarily meaningful frontthveent-wise the same way as in the attitude sdales
the 0-1 matrix of an achievement test, the easydteorrelate with each other and the difficult isem
correlate which each other and hence there teagpear two or three factors when the test is cadpil
so that it includes multiple difficulty levels evémough the content-wise structure would be differe

104. All tests seem to have two variants, A and B. dms tests, there are two different versions
which are linked together with the anchoring iteffise number of linking items is proper for the &ab
estimation of the items’ parameters over the vassiSome tests cleverly rotate exactly the samesito
that their parameter values are not — most probalaffected by their position. Hence, the testiars
can be taken as strict parallel tests (or, actutlly same test). While performing the IRT modellithe
items on the different versions are taken as theestem even though the position of the items mayeh

a slight impact of the difficulty parameter.

Content Validity

73 Another, related, reason is discussed in what follows; the main technical reason for the low reliabilities is in the
low item discrimination. This can be explained only partly by the structure of the tests.
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105. As noted above, according to the final reportdheftest development (Evalucionl — 4, 2013), the
contents of the tests were based on either thenadtcurricula PCD-BésicaPCD-Parvularia PCD-
Lenguage, PCD-Historiaz PCD-Medig PCD-Matematica PCD-Biologia PCD-Fisicag and PCD-
Quimicgd or the Guiding Standards for Educational and Alumni CarigerBasic Education, Early
Childhood orMedia (PCP-Parvulariag PCP-BasicaandPCP-Medid. There is no doubt that the contents
of the tests are valid to measure the knowledge bashe beginning teachers. To critically evaluaie
contents of the tests needs a large and experi¢eapdwith 11 or 12 subject specialists.

Ecological Validity

106. Under this section, we review to aspects of thesseents. The first focuses on the coverage of
the cognitive domain or the depth of the tests levtlie second reviews the overall transfer of tst t
results to real world teaching. From the ecoldgicdidity viewpoint, test depth seems versatile fo
assessing the cognitive processes of the studenhde The final reports of the test development
(Evalucionl — 4, 2013) specify the structures eftigsts anchored to Bloom’s taxonomy of the cogmiti
domain (Bloonet al. 1956; Metfessel, Michael, & Kirsner, 1969).

107. In the simplified version — suitable for the naabifevel testing — the original taxonomy can be
reduced into four: (a) Knowledge or Recall, (b) Quoehension, (c) Application, and Higher skills. For

example, in the Program for International Studesséssment (PISA) or the Trends in International
Mathematics and Science Study (TIMSS), Comprehansi@ Application, seems to be combined (see
PISA, 2006; 2009; TIMSS, 2007; 2009a; 2009b)INICIA, it seems that the Application and Higher

skills™ (“Analyze and the use of knowledge”) are combinéum the basis of the description of the

contents of this category, it seems, however, ttihedge items are geared toward higher skills thahgi

are called “skill-related items”:

“Analyze and the use of knowledge: The graduate be#iser disciplinary and pedagogical

knowledge to analyze and evaluate information basedhich should come to a conclusion. The
graduate teacher is capable of hypothesizing anéstions, clarify meanings or implicit

information, generalizations, comparing evidencetique concepts, models, actions, strategies,
events or situations to make decisions. Importaintlyhese skill-related items (i) the question
assessed knowledge is not explicit or direct, ipréiguires to stake diverse knowledge to resgond
(Evaluacion4, 2013, 16)

108. In all the tests, the proportions of Knowledge, @oamension, and Higher skills items were fixed
to 30%, 40% and 30% respectively. Intuitively, thember of recall-type of items feels quite higheTh
international student assessment settings as PRI8ABMSS seem to be geared toward application rathe
than memorizing things.

109. Another perspective to the Ecological validity istained by asking how well th&lICIA test
really reflects the graduate teacher’s capabilitytedach the children in general and specificallyaof
certain subject. The question stays open. Howewleen compared to the Finnish reality, one migiveha
to conclude that the possibilities are perhi@p#ed. In Finland, where the teachers’ high quality éers

as one of the explaining factors for the high ragkin PISA studies (see, for example, Kansanen3;200
Niemi, 2010; 2011; Niemi & Jakku-Sihvonen, 2006120Sahlberg 2011a, 2011b; Schleicher, 2011) the
test like INICIA would be taken too narrow for assessing the rephliility of a young teacher. In
Finland, the graduating teachers need tothidee months’practical period in a real school under the
teacher and a pedagogical expert (teachers edpedterwhich it is assessed whether they are damab
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competent to be teachers (pass/fail). Before“Hiigal practical”, they have already been severatks

in school during their teacher education processeAsing the graduate teachers in authentic, ifeal |
settings gives, naturally, much more realistic etyse of the capabilities of managing the classroom
characteristics of the young teacher, as well dstance knowledge and pedagogical skills (see the
discussion about the dimensions of the good teaadtwre in Section 5.2.1).

Psychometric Characteristics of the Tests

110. INICIA employed a number of volunteers, studentd &nachers to pilot the items across two
phases during the test development pfasés can be seen from the reference these dodaniersome
cases no males were included in these pilot gr@i@pexample, Evaluacionl, pg.13); many items were
omitted because of low item discrimination (for exde, Evaluacion4, 2013, 734). The INICIA
provides a good reason why rigorous piloting ofngeis critical. The original tests, developed as
observed earlier through a rigorous process woaldydod items for assessments. Since there were a
limited number of participants in the pre-téStand the limitations in including in the pilotingtaal
student teachers, compels the need for checkingeimeparameters with the real dataset and thialdho
have been done prior to summing up the final scoFegthermore, it is to be recognized that relighi

for example, is not a stable characteristic of aseasment, but should always be estimated using the
current set of test takers.

111. In what follows, the items are analyzed by using tapproaches. These include the IRT
modeling and the classical test theory. The clabsioalysis is bound to the tests and versions; the
parameters are not strictly comparable over thesations. When the same item has been used as the
linking item between the versions and B, the mean of item discrimination is used as a comm
parameter. In the distractor analysis, the versamskept separate. Within the IRT modeling, the-on
parametric modeling, that is, Rasch modeling isdusecause of the limited number of cases in the
datasets. This means that the item discriminatonat estimated by IRT modeling but one needs to
accept the classical parameters; here the iterntotaelation Rif) and item-rest correlatiorR{r) are
used.

112. The analysis is done in five flavors: first, theeoview of the tests is given by showing the quality
of the tests graphically and comments on the fldggems. Second, the distractor-wise analysis is
performed for the flagged items. Third, some roidgras are given of the Differential Item Functianin
(DIF) analysis. Fourth, the item difficulty paramet are tabled by using IRT modeling. Finally, the
scores of the different tests are compared afteatarwy the scores by using the IRT modeling. faosd

to keep in mind that for a stable (or even meanigiem analysis, somewhat 200 cases should be
analyzed. However, since in the INICIA, especidiig PCD tests, the number of test takers or cases is
very sparse ranging from as little as 43 to 80is Tésults in unstable estimates.

Overall Quality of the Tests and Items

113. The overall quality of the items is evaluated oe Hasis of the classical item parameters - item
difficulty and item discriminating power. As notedrlier, the higher the item discrimination powethe
individual items, the higher will be the reliabfliof the test. Hence, more emphasis is put intm ite

7> please refer to Evaluacidnl, pg.13, Evaluacidn2, pg.25, Evaluacidn3, pg.18, Evaluacion4, pg.33.
’® Between 42 and 292 subjects in the individual assessments
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discrimination than difficulty. Figures 9-20 idtrate the profiles of the tests for the variougietts. For
purposes of exposition, we use the first of thesest thePCEINICIA, to provide a more detailed and
thorough analysis of this approach.

PCE-INICIA
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Figure 9: Relationship between item difficulty atem discrimination in th@CE-INICIA

114. Figure 9 illustrates the relationship between itifficulty and item discrimination. Each square
represents one item; in theCE-INICIA, there were six itemsQOrtografia, Cohesion del texto,
Vocabulario, Tesis, Estructuraand Argumentaciohe higher the square is located in the graph the
higher is the item discrimination and hence, theemaccurate the item. As a Pearson point-biserial
correlation, the item-total correlation ranges freinto +1, where +1 is the perfect positive cotieta
and -1 the perfect negative correlation. In theeaafPCE-INICIA all the items are exemplary from the
point of view of discrimination. Even with the madafifficult item (Ortografia), with the proportion of
correct answerp = 0.17, the item discrimination is higRjt is equal to 0.59 (refer to Table 12). This
means that test takers who performed well overathe assessment, also gained higher marks in the
orthographic dimension of the assessment — evaigththeir score was not high in this “sub-test” or
item. The reliability of thePCE-INICiAis low with ana = 0.64, and the obvious reason for this is the
brevity or shortness of the tegt£ 6) and the reduced variance in the items. Howdwe a test of only

six items, the reliability is decent.

Table 5 : Classical item parametersPGE-INICIA

Name/ maximum item difficulty  item discrimination
Abbreviation value (p) (Rit)

Ortografia 6 0,170 0,589

Cohesion del textc 6 0,254 0,518

Vocabulario 6 0,449 0,600

Tesis 6 0,739 0,633

Estructura 6 0,790 0,635
Argumentacion 6 0,661 0,555

115. We now turn to the other assessments. For readoclarity only the graphs corresponding to
each assessment is presented below, and all thesponding tables (as Table 6 above) can be seen in
Appendix A.
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116. The Bésica tests (Figures 10 and 11) contain auéry low discriminating items (28% in PCD
and 43% in PCP), however, no pathological onesbdth tests, even the highest values of item
discrimination stay, in general, lower than Rit 4@ The length of the PCD-Basica (k = 80) caubes t
reliability to be quite high (? = 0.81 in versionahd ? = 0.83 in version B). In the PCP-Basicaoatm
half of the items are low-discriminating. Technigapeaking, the combination of a short test (k0¥ 5
and the low item discriminations (Rit < 0.40) cafiee low reliability in PCP-Bésica (? = 0.68 irttbo
version A and B). Omitting/rewriting a couple ofdaliscriminating items may raise the reliability.

PCD-Basica

@ Decent or good item discrimination (72%)

0,8 T APoor item discrimination (28%) |

Item discrimination (Rit)
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Item difficulty (p)

Figure 10: Item Discrimination and Difficulty #fCD-Bésica
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Figure 11: Item Discrimination and Difficulty 6fCD-BasicaandPCP-Basica
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117. The PCD-Matemética and PCD-Fisica (Figures 12 &)\dte exceptions among the sub-tests of the
INICIA, and especially among the subject-wise testhey contain few non-discriminating items (1586 i
the PCD-Mateméticaand 8% in thdPCD-Fisica) and many highly discriminating items. The higém
discriminations (up to Rit = 0.68 in tHeCD-Fisicaand up to Rit = 0.56 in theCD-Matematick and the
fact that there are very few poor items causesdliability to be high ¢ = 0,91 in thePCD-Fisicaanda =
0.88 in thePCD-Matematica From the item difficulty viewpoint, the testever the whole range of ability
levels — and hence, presumably the tests couldidis@te students at all difficulty levels. Witbrae minor
modifications, these two assessments could be wegreven further, for example, by omitting or reing

the low-discriminating items, and reliabilities ¢die raised from 0.91 to 0.92 and 0.88 to 0.89.

PCD-Matematica
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Figure 11 : Item discrimination and -difficulty BICD-Matematica
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Figure 12 : Item discrimination and -difficulty BICD-Fisica

118. Figures 14-17 below illustrate the relationshipweetn item difficulty and discrimination f&*CD-
Biologica, PCD-Quimica, PCD-Historia, and PCD-Lemge: Compared with thé®CD-Matematicaand
PCD-Fisica these illustrate a greater number of poor or gu&thological items. The black dots in the
figures below represent pathological items andaas ke seerPCD Biologica, -Quimica, -Historiaand-
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Lenguajeinclude several pathological items (3-10%). Thigsms should have been detected and omitted
before summing up the scores. The reliabilitiesracelerate ¢=0.77 in PCD Biologicag=0.80 in PCD-
Quimica,a=0.75 in PCD-Historia version A and=0.72 in version B, and=0.71 in PCD-Lenguaje version

A anda= 0.72 in version B). The reliabilities would b&ised by 0.02-0.03 units (0.77 to 0.80 and 0.80 to
0.82) just by omitting/rewriting the pathologicaérins. Given the limited difficulty levels of theeihs in
PCD-Historia and PCD-Lenguaje(p > 0.30), presumably the test is unable to disoate high-achieving
students from others very well - or at least th&t s&idents cannot show how good they would haga.be
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Figure 13 : Item discrimination and -difficulty BICD-Biologica
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Figure 14 : Item discrimination and -difficulty BICD-Quimica
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PCD-Historia
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Figure 15 : Item discrimination and -difficulty BICD-Historia
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Figure 16 : Item discrimination and -difficulty BICD-Lenguaje

119. TheParvuriatests include few pathological items-226) and many low-discriminating items (41%
in PCD and 34% irPCP). The reliabilities are quite lowx(= 0.68 inPCD version A andx = 0.71 in version
B anda = 0.68 in PCP version A and= 0.69 in version B). Just by omitting/rewritiniget pathological
items, the reliabilities could be raised by abo@20units, or from 0.68 to 0.70 and if omitting/méwmg a
couple of lowest-discriminating items, they wouiserfrom 0.68 to 0.72 or 0.73. The overall leveitem
discriminating power is quite lowr{t < 0.42 inPCD andRit < 0.47) and this evidently lowers the reliability
of the test. Please refer to Figures 18 and ldbe

58



PCD-Parvularia
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Figure 17 : Item discrimination and -difficulty BICD-Parvularia
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Figure 18 : Item discrimination and -difficulty BICP-Parvularia

120. The PCP-Mediatest includes many low-discriminating items (3286} has no pathological items.
The reliability of the version A is quite low: & 0.69) and in version B it is deceat£ 0.77). An obvious
reason for the discrepancy is that, out of 28 lesefiiminating items, 75% came from the version A. B
omitting/rewriting a couple of lowest-discriminagiritems,a = 0.69 could be increased &= 0.70. The
overall level of item discriminating power is quitav, Rit < 0.39, except two items with somewhat higher
value. This evidently lowers the reliabilities bkttest. Please refer to Figure 20 below.
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Figure 9 : Item discrimination and -difficulty ®CP-Media

121. After analysing all 915 individual items of tHBIICIA test set, it is obvious that the assessment
includes many low-discriminating items poor items. There are 19 pathological items or abal#a2of all
items are pathological with negative item-totalretation. About 294 items or about a third of itdims
should have been omitted at the final phase beaafugsry low item discriminationRit < 0.20). For future
tests, it is recommended to omit or rewrite theser performing items to raise the standard of dststor
select new items instead of the poor and pathadbgices.

Distractor Analysis Of The Items

122. The previous analysis shows that there are selanadiscriminating items in the test sets. If
omitting these items would radically lower the d#l of the tests it would be best to rewrite orea the
items, rather than merely omitting them. In ordebe able to do this, the distractor analysis @ using
TIAPLUS software. The specifics concerning thanigeare voluminous in nature and are collected in
Appendix 2. However, in order to draw conclusionsthe items on the basis of the distractor-wisglys,

an example of good itemis introduced as a reference (please refer tor€igh).

123. The figure shows an exemplary multiple choice (M@m from PCD-Quimica The item-total
correlation is highRit = 0.50). The legend on the right hand side shtnvatsthe alternative C is the correct
answer. The test-takers have been divided into goomps (1 to 4) on the basis of their achievenevel.
Each curve tells what proportion of test-takersath achievement level selected a specific aligmat
When the item is a discriminating one, the curiateel to the key should be (more or less) monotsiyou
increasing as here: the lowest level test-takeraatcselect this alternative but the best oneseliect the
right one. For this particular item, the lowestdevest-takers seems to be distracted by anothéonop
alternative B. One could summarize that a weltifilisinating or well-behaving item is characterizbg the
following characteristics:

i. the highest-achieving students should select theecioalternative more probable than the
lowest-achieving students,
ii.  the highest-achieving students should not be digtdato the incorrect alternative(s),
iii. there should be at least oneal alternative for the correct one which attracts linser
achieving test-takers.
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Figure 10 : An example of a graphical distractosevanalysis of a good item

124. Mathematically, there are four indicators for amuious item and these are illustrated in what
follows:

i. the item total (or -rest) correlatioRif or Rir) stays lower than 0.20
ii. a distracter correlates as high as or higher wlid tiest's rest score than the correct
alternative, that isRar> Rir
iii. the correct alternative does not correlate or examelates negatively with the test's rest
score, that isRir <0, and
iv.  adistracter - test score correlation is suspidjoloigh, that isRar> 10.

125. As an example of a poor or even pathological itEigure 22 shows an item from the saRE€D-
Quimicaas above which looks good but which is technicallyathological item. The item shown below is
flagged on the basis of three out of the four nmaitecal indicators discussed above in the contéx o
suspicious item:

v. the item-total correlation is very lowhat is,Rit = 0.09,
vi. a distracter correlates higher with the test's mesire Rar = 0.33) than the correct
alternative Rir = 0.05), that isRar > Rir,
Vii. a distracter-test score correlation is suspiciobgiy, that isRar> 10.

126. The graphical evaluation shows that the distraBtm monotonously increasing across ability levels,
though the key does not identify distractor B as ¢brrect answer, instead identifying alternativasithe
right answer. Given that B would probably be therenlikely answer; it is best to recheck the ke an
determine whether it has been erroneously codetihe lkeyis correct, then we can conclude that the item is
poor and misleading and should be omitted.
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Figure 11 : An example of a distractor-wise analydia pathological item: a possible wrong key

127. Figures 23, 24 and 25 illustrate poor items ofadéht kinds — found many times among the set of
poor items identified. The item on Figure 23 iwiitively a very easy one to understarall-the test-takers
pick the correct alternative easilyn numerous tests, items at the beginning oftélse may be “motivating
items” but in the middle of the test these seelneidoo easy. The challenge with these kinds ofstenthat
there is always one or several options which ateelected at all; these options are useless beemes the
weakest ones can easily out-select those. In the oA Figure 23, the weakest students tend to thiek
correct answer but the better ones do not; makiagtém pathological.
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Figure 12 : An example of a distractor-wise analysfi a pathological item: an item with no altermatfor
the correct answer

128. A third type of pathological items involves an itélagged by all four indicators as shown in Figure
24. These four indicators illustrate that: (i) Ri0, (i) Rar > Rir, (iii) Rir < 0, and (iv) Rar 8.10. The
findings show that that alternative D could be adydval for the answer noted in the key - C. Hoare we
conclude that here the point is that there is gagfical guessing in the item. Thus we find tha Weakest
test-takers pick the correct alternative very §a80% of them) but furthermore, the better stusé¢and to
select other options. These kinds of items neeidahrkvisions or they should be omitted. Similzamples
can be found especially, in PCD Quimica.
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Figure 13 : An example of a distractor-wise analysia pathological item: Pathological Guessing

129. Still another kind of suspicious item type is theeowhich makes the best student confused
regarding the right response. The item illustratelligure 25 is quite typical among the poor itethe best
students are confused because there seems to therafor several) correct answers. Here, potentitte
alternative C is a suspiciously good alternative docorrect answer. In the case, it is better teckhthe
distractors; it is better to change the incorréigraatives to benoreincorrect, however, so that the weaker
students would be attracted on this alternativauiddly, if there really aréwo correct answers, the other
one should be changed.
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Figure 14 : An example of a distractor-wise analysia pathological item: Several Correct Answers

130. In what follows, only the flagged items from eaekttset are collected and commented. In many of
the cases, the weakness in the item carries omaq@) characteristic(s) of the previous examples.

131. There are several characteristicsA6D-Basicd’ which emerge. Firstly, we note that for many
items there are no options but the correct answer.example, items 1, 2, 4, 12, 17, 45, 55, 56,6d1 and

76 (Version A) and items 1, 2, 10, 17, 61, 77, 83dVersion B). In practice, this implies that thés at
least one option which is not selected by any aeyand is typically not selected even by the weakest
respondent. Such kinds of alternatives weakenedptthe item in question. However, by alteringsthe
distracters it is possible to improve the item.e Becond characteristic of tR€D-Bésicawhich emerges —
especially version B — is that the best studentsi@dfind the correct answer and are seen to béused
with another option. For example, items 26, 34,43 50, 57, 62, 68, and 75 (Version A) and it€&m43,

20, 34, 39, 43, 45, 53, 55, 56, 62, 64, and 754arB). One would expect that for an item whistwell

77 See Tables B.1A and B.1B and the related graphs in Appendix B
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developed, the best students would be able toifgehe correct answers. So, when we find thathbst
students in fact select a distractor other thanctiveect option, it is better to check whether thternative
reallyis the correct one or there are multiple correct amsw

132.  Among the items, none of them are seen to be pajtwall (except potentially 64 in the version A
with potentially a wrong key) and only a few itemigh high guessing (potentially 43 and 50 in thesi@n
Aand 1, 17, and 75 in the version B).

Version A:
ltem 26 Rit=0,13 tem 34 Rit=0,14
;é’ A A(32) % A AQ22)
g = B(9) § = B(13)
© °
o v C*(44) o v C(26)
* D(15) ¢ D*(27)
Score Groups ) Score Groups
Subgroup O -- Subtest 0 (Mssings) Subgroup O - Subtest 0 (Missings)
tem 43 Rit=-0,01 ltem 50 Rit=0,15
1004
80
g A A (36) S 60 A A(44)
= < 1
) = B(9 Q = B(5)
: © g ol —,
o v C(16) o — v C(23)
* D(37) ¢ D*(26)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup 0 -- Subtest 0 (Missings)
Version B
ltem 62 Rit=0,16 ltem 64 Rit=0,12
% 4 A3 & 4 AQLO)
§ = B(10) § ® B(12)
° ©
a v C*(33) o v C(36)
¢ D(2) ¢ D*(39)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup O -- Subtest 0 (Missings)

Figure 15 : A selection of suspicious or patholafitems inPCD-Basica
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133. In PCP-Béasic& the key concern is that the weakest student gfimgs the correct answer too
easily. Please refer to items 3, 5, 12, 16, 17434and 47 (Version A) and items 17, 19, 20,343,422, and
48 (Version B). This means, in practice, that ugudlere is not an alternativegally distracting option for
those who are not really knowledgeable of the austef PCP-Basica In many cases, this also means that
there are at least one option which is not seleatgdanyone; it can be out-selected even by th&kegta
students. These kinds of alternatives are useledsjust by altering these distracters may change th
alternative better. Another characteristic of B@P-Basica- especially version B — is that there seems to be
two or more correct answers (items 20, 39, andndthe version A and 3, 7, 21, 23, 31, 33, and 5thén
version B). In the case, the best students doindtthe correct answer; they are confused withdiduey
option(s). The basic law is that the best studiemtsv the correct answer; when the best studengstsather
than the correct option, it is better to check thibe this alternative reallis the correct one (or another
correct one on the top of the real one). Theeenar items which are considered to be pathologinak.
This holds except for item 3 in sersion A with putally a wrong key and no items with high guessing

Version A
ltem 20 Rit=0,14 ltem 39 Rit=012
1004
80
% A A (40) % 608 . — 4 A@9)
= "‘ N
g - 4 mB@) g 7 =B
] — o 40 v " m
a v C(6) o _— T v C*(36)
* D(1) 20 +D()
T . . x\‘\‘/‘
e .
T 0 * + 1
3 4 1 2 3 4
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 -- Subtest0
Version B
ltem 3 Rit=0,18 tem 7 Rit=0,16
1004 100,
801 80 P —
& oo 4 AQ4) 2ol e
g , —m __— —— mB@ 5 m B (71)
o S o
5 40 I 5 40
e v Ccr@a) s V//\//, v c@n
D7) 207 * D)
o] # —%= ')
1 2 3 4
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 - Subtest 0 (Missings)
tem 50 Rit=0,19 ltem 21 Rit=0,16
100,
801
[ L2
? g 604 A A(14)
§ § m B(29)
@ @
Q o v C*(35)
< D(20)
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 - Subtest 0 (Mssings)

Figure 16 : A selection of suspicious or patholabitems inPCP-Basica

78 See Tables 5.3.2.2a and 5.3.2.2b and the related graphs in Appendix B
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134. In PCD-Biologid® the main concern is that the correct answer s¢erbg the only option. Please
refer to items 3, 11, 35, 36, 44, 45, and 47. Tmns, in some cases, that there is no alternativeally
distracting option for those who are not knowleddeaf the contents dPCD-Biologia Therefore, the
weakest student group finds the correct answeressily. Such alternatives are not useful and byplgim
altering or modifying the distracters, it may besgible to improve the quality of the item. RECD-Biologia
there are also items whet®o (or several) options may be considered as theecbanswer. We find that
some of the best students are attracted to seviettaése options and consider them to be the dgbtvers.
Please refer to items 6, 10, 20, 33, 34, 40, 5@msP53. Once again, the key assumption heraighb best
students know the correct answer; and when sysieaiigtsome of the best students select optionsroth
than the correct option it is better to check wheetthis alternative reallynight bethe correct one (or the
development of the items incorrectly permitted mitr@n one correct option other than the identified).
Four of the items (33, 40, 47, and 52) seem toatkgbogical (see Figure 28); the analysis suggéststhe
key might not be correct, and hence it is bestetoew the key first; if the key is correct, there titems
would need to be radically revised.
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0 T T —a
1 2 3 4
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Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 -- Subtest0 (Missings)
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8&% / 801
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5 40 )
Q v C(13) o v C(®)
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Score Groups Score Groups
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Figure 17 : A selection of suspicious or patholabitems inPCD-Biologica

135. In PCP-Fisic&’ there are only a couple of items with low itemcdimination (for example 43, 44,
46, 56, and 59). Several items have a suspicidugly distractor-rest correlation though, thatiglistractor
other than the correct alternative behaves as uldvoe the correct alternative. In most cases,dbes not
lead to low item-total correlation. In two casdse towRit in the items is caused by the fact that therenare
options to the correct answer (items 43 and 56)chwvimeans that there is not an alternative, whiglly is

a distracting option for those who are not reatipkledgeable of the contentsPEP-Fisica Furthermore,
there is at least one option which is not selebiednyone and is typically out-selected even bywbakest
students. These kinds of alternatives are not Luaefiliby altering the distracters the item coulgriave its
characteristics. In three items (44, 46, and 58)kest students are distracted by another optiam the
preset key; there seems to be two or more optionghie correct answer — some of the highest ability

7 please refer to Table 5.3.2.3 and the related graphs in Appendix B
% please refer to Table 5.3.2.4 and the related graphs in Appendix B.
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students are attracted to these. In such cadsslivays best to check the key first; if the kegves to be
correct, the items would need to be revised. Nirike items show pathologically high guessing.

ltem 44 Rit=0,16 ltem 59 Rit=0,13
100 1004
801 801
% 601 /\ A A(58) % 601 A A(15)
3 e = B(17) g = B(29)
s 40 5
o /. v C(8 a v C(14)
— ~
Dy, 7 0w .« '@
e~
0 T L 1
1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 -- Subtest 0 (Missings)

Figure 18 : A selecttion of suspicious or pathatagitems inPCD-Fisica

136. In PCP-Mathematic& there are only a couple of items with low itemcdisination — quite many
items of these (1, 3, 32, and 50) have low itengridignation because there are no options for threeco

answer. In all cases, this means that there isast bne option which is selected by no one, thahien the
lowest level test-takers can out-selected thesmmpt These kinds of alternatives are useless astdby

altering these distracters may change the altemnagtter. In a couple of items (37, 47, and 3®r¢ seems
to be two options for the correct answer; the bests are confused. It is better to check the kay; if the

key was correct, the items need a radical revigimme of the items showed pathological guessing.

ltem 32 Rit=0,06 ltem 37 Rit=0,14
100, v 100,
v — -
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5 407 e - ]
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Figure 19 : A selection of suspicious or patholagitems inPCD-Matematica

8 please refer to Table 5.3.2.5 and the related graphs in Appendix B.
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137.

In PCP-Quimic&, compared withPCD-Fisicaand PCD-Matematicathere are quite many low-
discriminating items and some really pathologica¢® Some items (1, 2, 3, 22, 23, 26, 27, 35, 8944,
and 54) have low item discrimination because tlaeeeno options for the correct answer. In all cages
means that there is at least one option whichlects by no one, that is, even the lowest levaHikers
can out-selected these options. These kinds ahaliges are useless and just by altering theseadisrs
may change the alternative better. Also, in quitenynitems (16, 17, 24, 29, 38, 43, 45, 51, and %iére
seems to be two or more options for the correcivansthe best ones are confused. It is better ézlcthe
key first; if the key was correct, the items needradical) revision.
pathologically low item-total correlation and quiteny of the items show a pathologically high girepél,

5,17, 23, 26, 27, 29, 35, and 57). Refer to didr.
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8 please refer to Table 5.3.2.6 and the related graphs in Appendix B.
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Figure 20 : Selection of suspicious or pathologiahs inPCD-Quimica

138.

uncertain as to which is the right answer.

In PCP-Historid®, compared withPCD-Fisicaand PCD-Matematicathere are many more low-
discriminating items and some pathological onest eéxample, items 1, 10, 12, 36, 46, 50, and 605dr
A) and items 10, 12, 21, 25, 27, 37, and 59 (Vear8) have low item discrimination because thererare
options other than the correct answer. In all cagds means that there is at least one option twkdc
selected by no one, that is, even the lowest ph#it-takers will select out of these options. Sehkinds of
distractors are not useful and the item can bedngdt by altering these distracters. In a significaumber
of items, for example, 6, 16, 17, 19, 23, 43, 48 &1 (Version A) and items 16, 19, 33, 34, 37,a 51
(Version B), there seems to be two or more opti@nghe correct answer, leaving even the best stude
Reingwvhether the key has identified the right ansmeght
be a way of dealing with this issue and if thigoisnd to be consistent, the item would need tosexi Four
items (29 and 38 in version A and 37 and 41 inigar8) show a pathologically low item-total corriten

and quite many of the items show a pathologicalij lyuessing (Figures 32).

Version A:
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® please refer to Tables 5.3.2.7a and 5.3.2.7b and the related graphs in Appendix B.
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Version B:

ltem 16 Rit=0,07 ltem 19 Rit=0,01
1004 1004
80
;.S, A A©0) §, 60 . L 4 A©)
2 = B (45) g . % sB®
I R
o v C(24) Q v C@
* D(28) 201 o D*(43)
0 * + 4 o '\!; ——3
1 2 3 4 1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup 0 - Subtest0
ltem 34 Rit=0,11 ltem 41 Rit=-0,19
1004 1004
80| 80/
% 1 AQ § 60" A A7)
€ €
@ = B*(45) @ = B(4)
£
a v C(49) o v C(75)
*«D@) 201 *‘,,77 e D@
1 2 3 4
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Missings) Subgroup 0 -- Subtest0

Figure 21 : Selection of suspicious or patholdgteans inPCD-Historia

139.

option.

Compared withPCD-Fisica and PCD-Matematica in PCP-Lenguajé* there are several low-
discriminating items and some pathological onésms 1, 5, 8, 24, 29, 32, 33, 36, 39, 40, 42, 8349, and
53 (Version A) and items 1,2, 11, 30, 31, 34, 35,38, 39, 40, 42, 45, 46, 51, 53, and 56 (Ver8iphave
low item discrimination because there are no ritafratives for the correct answer, implying thiabast all
students across the ability distribution getghtiand there is at least one option that everoativest level
test takers are able to select out from choosiriurthermore, items 14, 16, 23, 28, 29, 32, 52a5d 59
(Version A) and items 6, 9, 19, 24, 27, 30, 32, 8ddVersion B), there seems to be two or moreoogtfor
the correct answer, resulting even in a set ofighest ability students erroneously choosing tiuiirect
Four items including 24 and 29 (Versionakd 1 and 53 (Version B) show pathologically low
item-total correlation and many of items demonstgthologically high levels of guessing, includitems
1, 23, 29, 46, and 56 (Version A) and items 2,48),46, 47, and 51 (Version B). Refer to Figure 33.
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® please refer to Tables 5.3.2.8a and 5.3.2.8b and the related graphs in Appendix B.
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Version B
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Figure 22 : Selection of suspicious or pathologiteaths inPCD-Lenguaje

140. Compared withPCD-Fisica and PCD-Matematica in PCD-Parvularid® there are several low-
discriminating items and some pathological ongems 1, 2, 11, 36, 45, and 53 (Version A) and it&m3,
17, 24, 27, 28, and 36 (Version B) have low itescdimination because there are no alternative®igtio
the correct answer and the items are too easyéotest takers. Furthermore, many items inclu8ing 22,
32, 35, 47, 51, 56, 57, and 60 (Version A) and gdi, 14, 16, 21, 35, 39, 51, 52, 56, 59, and &3dn B)
seems to be two or more options for the correctvans

141. One item in Version A (item 22) demonstrates patbiclally low item-total correlation implying
they are more likely to be answered correctly Isg Iskilled test takers than by more skilled teletnis and
items 45 and 53 (Version A) and items 24 and 5/ersion B) show a pathologically high guessing.

% please refer to Tables 5.3.2.9a and 5.3.2.9b and the related graphs in Appendix B.
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Version A
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Figure 23 : Selection of suspicious or pathologiahs inPCD-Parvularia

142. Compared witlPCD-Parvularig in PCP-Parvularig® there are fewer number of low-discriminating
items and only a few pathological ones. Items B2,ahd 50 (Version A) and items 18 and 46 (Ver&dn
have low item discrimination and these items am ¢asy for the population of test takers in that an
overwhelming majority of the test takers are ablget the right answer. Furthermore, many iteis23B,

24, 26, 31, 34, 42, 44, and 48 (Version A) and §éml7, 22, 23, 26, 30, 32, 35, and 48 (Versigritidre
seem to be two or more possible correct answerstldadeads to even the more skilled students being
confused as to the correct choice.

3. One item 17 (Version B) shows a pathologically |g@em-total correlation and two items 17
(Version A) and 17 (Version B) show a pathologig&ligh guessing.

® please refer to Tables 5.3.2.10a and 5.3.2.10b and the related graphs in Appendix B.
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Version A
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Figure 24 : Selection of suspicious or pathologiahs inPCP-Parvularia

143.

¥ please refer to Tables 5.3.2.11a and 5.3.2.11b and the related graphs in Appendix B.

Compared withPCD-Parvularig in PCP-Medi&’ there are fewer low-discriminating items and no
pathological ones. Several items 8, 13, 25, 26,428,and 46 (Version A) have low item discriminatio
because the items are too easy for the test tgapglation and almost all students get the righswaem
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including the lowest skilled students. In sevethler items 6, 27, and 50 (Version A) and item&(@®,27,
37, and 47 in (Version B), there seems to be maltgptions for the correct answer and even the more
skilled test takers are confused as to the cormoption. Two items 2 and 47 (Version B) show a

pathologically high guessing.
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Figure 25 : A Selection of suspicious or patholabitems inPCP-Media
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Summary of Distractor Analysis

144. All in all, there are four kinds of challenges hetflagged items. In many cases, the items are too
easy for the test taking population and thereaslyenly one alternative to select — which happienise the
correct one. In these items, even the weakest stait@ow, just recognize, or guess the correct answo
easily and, hence, the low item discrimination.slich cases we also observed that there are usunalpr
more alternatives never selected. It may be wdrilento rewrite the items so that these alternatisiee
amended, if possible, to be more attractive so thatweakest students would select those and thereb
strengthening item discrimination. Another comnyoseen challenge is that there seems to be several
correct answers which attract the best studenthe &dbility to discriminate essentially entails thihé
strongest students should be more likely to araitvéhe right answers while the weaker test takbosilgl
have a lesser chance of getting the right answesdoh item across the item difficulty curve. lanmg items

of theINICIA, this does not happen. It may be worth considemréviging (or at least checking) the items so
that there really are not alternatives of a kindclvltan be (partly) correct and which the bestt@strs pick
because, they may be correct ones. Two less conshredlenges are connected by the fact that the wseake
students seem to guess the correct answer tog.dassiome cases, this evidently leads to the negaem-

test correlation. Obviously, these items shouldiméted or rewrite.

Differential Iltem Functioning (DIF) Analysis

145.  The number of cases is, in most datasets, tooepangerform a proper DIF analysis even for the
smallest number of the comparable groups, thathen comparing two groups. In the dataset, onlyDie
analysis was done by using the Mantel-HaenszebQ1Statistics: The items were tested on the hzdise
variable Tipo de evaluadawvhich has two values: lEgresado de pedagogi@nd 2-Beca Vocacion de
Profesor o Ensefia Chifé In many cases, the number of cases in the gBmga Vocacion de Profesor o
Ensefia Chilevas sparse (less than 10% of the cases) whickemydaffects the result. In most datasets, the
classical thumb rule, note by Heuvelmans (1998p6}he ratio of 1:5, that is, five times more caglean
items does not hold in the dataset. For each &0 fiest, there should be round 300 cases in ordgeto
sensible or stable results. Now, when the numbeasés is 80 or less, it is good to be critical eae:ful
with the results.

146. The original Mantel-Haenszel (MH) statistic is bdvem Chi Squared statistics; here it is converted
to the Standard Normal distribution fractions. Statally significant DIF would require values ovr96.
None of 915 items showed this high value. Henaamfthe statistical viewpoint, none of the itemswgho
DIF. The graphical analysis, however, shows graserepancies between the groups. The MH statiatids
the most suspecting DIF cases are collected in Agliges.

Item Parameters From The IRT Modelling

147. The difficulty levels of the items (B parametersIRT modelling) are not necessarily interesting
from an evaluation viewpoint. They are used, howeweequating the test scores (see following segti
Item difficulties with the related standard errars tabled in Appendix A. ltem Characteristic Cgor{kCCs)
might have been informative from the guessing pointiew. However, the distractor analysis in Sati
4.3.2 and Appendix 2 tell the same information hadce, ICCs are not presented here. In the whstesét
of 915 items, the item difficulties range from B4:082 to B = 3.14. The distribution of the itenffidulties

is geared toward easier items rather than diffitielins (Table 13). This is not necessarily a pnoble

® There were two other interesting variables to use in the DIF: Afio de egreso pedagogia categoria, with categories
1=Egresado 2010, 2=Egresado 2011, 3=Egresado 2012, 4=Beca Vocacion de Profesor, and 5=Ensefia Chile and
Participacién en Pilotaje with categories no piloto/piloto. The former included too many categories and the latter
applies barely one percent of the PCE-INICIA participants.
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However, from the test construction point of viewwiould have been better to allow the really goest t
takers the opportunity to show how good they arewNt seems that the three most difficult itemse(se
Bio_ADA47, Bio_AD40, and His_AD40 in Appendix 2) aftagged as pathological ones; the item
discrimination is negative and the percentage akob answers is p < 0.04).

Table 6 : Distribution of B parameter valuedNiCIA

B Description Frequency %
<-2.50 Very easy 19 2,1
-2.50 - -1.50 Easy 114 12,5
-1.51--0.50 Easy mediocre 290 31,7
-0.51 - +0.50 Mediocre 347 37,9
+0.51 - +1.50 Difficult mediocre 123 13,4
+1.51 - +2.50 Difficult 18 2,0

> +2.50 Very difficult 4 0,4

Equated Scores Over Tests

148. Maybe the most important question of all is whetliiee reporting categories (“insufficient”,
“sufficient”, and “outstanding”) are fair for alest takers. In the most unfair case, the test-teldess a test
which is more difficult in comparison with the othests, gets low score, and is labelled as “incefit” —
not because of being at the insufficient level bitecause of a more difficult test or test versismother
student with the same achievement level, who taoleasier test or test version, would be labelled as
“sufficient” one. In this Section, the test diffities are evaluated on the basis of the equate@sco

149. The test equation is done on the basis of linkirgtests with each other by tREE-INITIA and by
using the IRT modelling. It is essential that ttesri difficulties are first calibrated at the samals (Section
4.3.4). Atfter calibration, the latent, sample-frabjlity level (Thetap) is estimated for each test score in
each test and version. Theta tells how much achiemé is needed for gaining each score. The rawescor
are not comparable over the tests but the Thetzesahre. Hence, for example, the average Thetaein t
population § = 0.00) can easily be compared over the testwarsions. The reference scores at three levels
of achievement (Exceptionally 18 Mediocre, and Exceptionally hitf are collected in Table 13 (see
more exhaustively in Appendix 4).

¥ The “Exceptionally low” is not something uniformly fixed. The boundary of 1.5 standard units below the average has
been used as the boundary when assessing the exceptionally low-levelled students in the compulsory education in
Finland (for example, in Rdsdanen & Narhi, 2013; Rdsdnen, Narhi & Aunio, 2010).

%0 Obviously, also the boundary for the “Exceptionally high” is not something uniformly fixed. The boundary of +1.50
standard units above the average is used here for the symmetrical reasons.
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Table 7 : Reference scores of the components dNIGIA

Set PCE' PCP PCD

Test INICIA |Bas Med Par |Bas Par Len Mat® Bio® Qui* Fis’ His
Numerus 1,824 669 754 295 663 289 80 179 80 43 54 131
Mean of6

Version A 0.08 0.12 0.19 -0.04 |0.13 -0.06 037 0.21 0.09 0.124 0.09 0.00
Version B 0.05 0.16 -0.07 |0.05 -0.05 0.58 0.15
Score ab<-1.5

Version A 7 15 15 14 20 16 19 17 15 16 12 20
Version B 16 16 14 21 16 20 20
Score ab=0

Version A 18 32 32 30 44 36 39 36 33 34 31 40
Version B 33 33 30 47 35 40 39
Score ab>+1.5

Version A 29 44 44 43 65 51 51 51 48 49 48 53
Version B 44 45 43 68 54 54 53
Maximum score | 36 50 50 50 80 60 60 60 60 60 60 60

1) PCE =Prueba de Comunicacion Escrit®CP =Prueba de Conocimientos PedagdgicB<£D =Prueba de
Conocimientos Disciplinarios

Bas =Basica Med = Media Par =Parvulariag, Len =Lenguaje Mat = Matematica Bio = Biologia, Qui =
Quimica Fis =Fisica, His =Historia

3) Combined version A + B

4) Only one version or parallel tests is in use

2)

150. Itis evident that the individual tests and tessians are not at the same difficulty levels (T&al4g.
The mediocre test-taker with= 0.00 would gain in th®CD-Fisicaonly 31 points while, with the same
latent ability level, the test-taker in tH&CD-Historia and in PCD-Lenguaje40 points even though the
maximum values of the tests are the same. The balds also at the boundary of exceptionally loweléad
test-takers{ = -1.50); a test-taker who would be, objectivialyen, at the boundary 6f= -1.50, would gain
only 12 points inPCD-Fisicabut 20 points irPCD-Historiaand inPCD-Lenguaje At the upper boundary
of exceptionally high-levelled test-takefs £ +1.50), the differences between the test sceeesn smaller
(5-6 points) than in the lower level benchmark9(Beints). Because the scores differ from eabkroit
would have been profitable to equate the scorexrdeflculating the reporting categories. This lelngle is
handled in the next section.

Adequacy And Comparability Of The Reporting Categoies

151. The final judgments of the graduate teachers tornsaifficient”, “sufficient”, and “outstanding” are
made on the basis of equated total score. The lofgibe transformation from the original score ke t
equated score and to the standard deviation (2}dorthe datasets is not obvious thoughP@E-INICIA
the logic differs from the other tests; the writtesis was categorized into gradespds$ and “fail”.

152. Judging the graduate teachers on the basis ofdaitme-referenced test is a challenging task. Because
there are no absolute criteria where to set thedaries, they need to be negotiated. Even themmayeask
relevant questions such aatho decides where the boundaries are and on what?h&isuldn’tall the
candidates knowall the important things? Who decides wisatmportant to know? In the norm-referenced
testing, it may happen thatl candidates are good enough in an absolute sehghebnorm always points
out some test-takers to be the lowest ones andttiees to be the highest ones. Hence, the bousdiarie
“insufficient”, “sufficient”, and “outstanding” areot fixed in an absolute sense.

153. For the graduate teacher, the boundary of “indeffic may be more crucial than being
“outstanding”. The first thing that fixes ones atten on the final judging of the graduate teacherthe
relatively high boundary for “insufficiency” or “fing”. In PCE-INICIA the boundary for failing was set to
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50% of the maximum score. Intuitively this feelgthiwhen thinking about the standard evaluatiorhef t
Master’s theses in university; if the minimum scoage met in all criteria, the work is passed. Hereonly

the minimum but half of the possible scores ircédteria has to be met. If using the criterion b-standard
points as the benchmark, somewhat 20% of the $otak should have been reached in order to be daheve
exceptionally low group in thBCE-INICIA In PCD-Basica,one needs to reach 59% of the total score in
order to be “Sufficient”, irPCD-Biologica,-Historia, and-Parvularia60%, in Fisica63%, in Matematica
and Quimica 65%, and in lenguajeas high as 68% (Table 15). Hence, the requiremfamtdeing
“sufficient” are quite high.

Table 8 : The highest values for “insufficient"time sub-tests dNICIA

the highest score fc . Score
SUleIrest i “insuff?cient” AR Maximum*100
PCE-INICIA 17 (not passed) 36 47.2
PCP-Basica 30 50 60.0
PCP Parvularia 30 50 60.0
PCP-Media 30 50 60.0
PCD Basica 46 80 57.5
PCD-Biologia 35 60 58.3
PCD Fisica 37 60 61.7
PCD Matematica 38 60 63.3
PCD Quimica 38 60 63.3
PCD-Historia 35 60 58.3
PCD-Lenguaje 40 60 66.7
PCD-Parvularia 35 60 58.3

154. Another obvious note, derived from Appendix 4, Isatt the range from “insufficient” to
“outstanding” varies remarkably and in some casésquite narrow, even too narrow. For examplethia
PCD-Biologia-andPCP-Parvulariatests, only six points differentiate the “insuifiot” and “outstanding”
test-takers which equal with 10% and 12% of theimar score. When remembering that the reliabilities
were quite low in many tests (see Table 1) andcdethe standard errors of the measurement are high
(Table 16) and the ranges seem too narrow to niekdifference between the test-takers. On anotgral

test taker at the upper boundary of “insufficiencguld be labelled as “outstanding” in the test$*QfP-
Parvularia, PCD-Biologia, and maybe also in PCD#Raria (see discussion about the estimation of the
error in the score in Section 5.2%8Practically speaking, the impression comes thatabelling system is

not coherent over the tests and it is not apprtgimaa high stake testing.

X The more modern thinking of the confidential intervals (Cl) would give less wide boundaries than this classical one
because it takes into account the numerous in the dataset. The classical S.E.M. gives Cls of a kind but the interval is
wider and it is independent of the sample size.
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Table 9 : Cut-offs for and Ranges between “insigfit’ and “exceptional” in the sub-testsIbACIA

the lowest score

the highest score Range/

Sub-Test for “insufficient” Eor . Range Maximum Maximum*100 S.EM
outstanding
PCE-INICIA 17 (not passed) - - 36 - +2.63
PCP-Basica 30 39 9 50 18.0 £3.15
PCP Parvularia 30 36 6 50 12.0 +3.17
PCP-Media 30 41 11 50 22.0 +2.92
PCD Basica 46 59 13 80 16.3 +4.00
PCD-Biologia 35 41 6 60 10.0 +3.54
PCD Fisica 37 52 15 60 25.0 +3.32
PCD Matematica 38 51 13 60 21.7 +3.35
PCD Quimica 38 51 13 60 21.7 +3.40
PCD-Historia 35 49 14 60 23.3 +3.25
PCD-Lenguaje 40 51 11 60 18.3 +3.92
PCD-Parvularia 35 42 7 60 11.7 +3.46

"Standard error of measuremedt = 0, +/1— Relon the basis of Total score (see also Table 1)

155. The labelling suggested in this report would be em@commendable than what was useHrireba
INICIA: to equate the test scores over the tests arsktthe latent ability (Theta) as the indicatortfar cut-
offs rather than standardizing the scores withandimgle test. This causes the boundaries to b@aaile
over the different tests of different difficultyviels. Another question is where the cut-offs shdoég
because of the norm-referenced testing, no “trudixed cut-offs exists. The rule of “+1.5 std. tgiiis one
option to detect the exceptionally low- and highelded test-takers. These boundaries and the tese s
values are seen in Table 17 (see also more exhelysitn Appendix 3). By using these, somewhat rargh
boundaries, it does not lead to the situation whieeetrue abilities of the “insufficient” and “otdsding”
could be the same.

Table 10 : Cut-offs of “exceptionally low”, “mediutrand “exceptionally high” suggested by the ciierof
“+1.5 std. units” in the sub-tests INICIA

the highest score the lowest score

Sub-Test Ifor ""exceptionally medium ‘f‘(;;ceptionally Range Maximum II?AZT(?ni/um*loo
ow I~

) high
PCE-INICIA 7 18 29 22 36 61,1
PCP-Basica A 15 32 44 29 50 58,0
PCP-Basica B 16 33 44 28 50 56,0
PCP Parvularia A 14 30 43 29 50 58,0
PCP Parvularia B 14 30 43 29 50 58,0
PCP-Media A 15 32 44 29 50 58,0
PCP-Media B 16 33 45 29 50 58,0
PCD Basica A 20 44 65 45 80 56,3
PCD Basica B 21 47 68 47 80 58,8
PCD-Biologia 15 33 48 33 60 55,0
PCD Fisica 12 31 48 36 60 60,0
PCD Matematica 17 36 51 34 60 56,7
PCD Quimica 16 34 49 33 60 55,0
PCD-Historia A 20 40 53 33 60 55,0
PCD-Historia B 20 39 53 33 60 55,0
PCD-Lenguaje A 19 39 53 34 60 56,7
PCD-Lenguaje B 20 40 54 34 60 56,7
PCD-Parvularia A 16 36 51 35 60 58,3
PCD-Parvularia B 16 35 51 35 60 58,3
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CONCLUSIONS AND SUMMARY

156. The objective of this report was to evaluate to whaextent the “Prueba INICIA” instrument
could be used for a teacher exit exam and what adggions would be neededThe focus in this report is
in the psychometrical and validity aspects of #sg.

157. Development and Implementation: The test developmmethodology, piloting and the
characteristics of the items and tests are repdherbughly. The documentation is professionallynelo
exhaustive, and helpful for the next round of tasistructors. The relevant units of universitiesengiven
the work to do. The reported procedures of the assembly fulfill the criteria of a professionalipne
work: the item writers were selected out of experéal professionals, the test assemblers were profeds,
the Table of Specifications were prepared adequatbke relevant stakeholders were involved in the
processes or at least they were informed of thegsses, the item analysis is done by using proper a
adequate practices, and the confidentiality waarselcduring the process.

158. Though the procedures were adequate in many waseseims that the selection of the sample for the
piloting was most probably not very successful. Hieting sample was compiled by using volunteer
students and teachers. It is known on the badiseoévaluation that there are quite many non-dispative
items. It may be possible that the reason for dkxedccuracy of the tests lies in the less succesderbling

in the piloting phase. Additionally, no documentdatis found of the final testing, and the relateacpdures.
Hence, it is practically impossible to assess @ dnanagement and -analysis or scoring procedute o
final phase.

159. Validity Issues: The aim of thi&ICIA is “to monitor the knowledge and skills of new dwates
from pre-teacher training institutions”. It is cglibbvious, that the tests measurekhewledgedimension of
the new graduates and it gives only a restrictetup of theskills of the graduates. Such dimensions of a
good teacher as the personality of the teachegguagical skills in action, and classroom manageraeat
measured in lesser or nonexistent quantity.

160. From the face validity viewpoint, the tests arerasting, professional looking, and versatile thoug
restricted to Multiple Choice type of questions.eTiteports describing the procedures of developimg t
instruments show that the work was done profesBjorsand seriously. To make the tests even more
versatile, a couple of productive items would rafsestandard.

161. From the structure validity viewpoint, the struesirof the tests are well-documented by the test
developers, they are based on a relevant thedréaoaework (school curricula), and the observedatre
correspond with the aimed one. Hence, the strustoféhe tests seem valid. However, by maximizimg t
validity over the reliability may be one reason whg reliabilities of the sub-tests INICIA are quite low
The reliabilities for high stake tests are highsafficient only in the tests dPCD-Fisica (o« = 0.91) and
PCD-Matematica(o. = 0.88). The number of linking items is proper fbe stable estimation of the items
parameters over the versions.

162. From the content validity viewpoint, the contenfstloe tests were based on either the national
curricula or theEstandares Orientadores para Egresados de Carrde®edagogia en Educacion Basica,

Parvularia o Media.Hence, there is no doubt that the contents of #ststare valid to measure the

knowledge base of the beginning teachers. An exivauanalysis of the contents would need quite may
substance experts.

163. From the ecological validity viewpoint, the depthtbe tests is versatile for testing the cognitive
processes of the graduate teacher. The proporiolkiaowledge-, Comprehension-, and Higher skiksris
were fixed to 30%, 40% and 30% respectively. Thenlmer of recall type of items feels quite high in
comparison with the international practice; theinational student assessment settings as PISAIMBS
seem to be geared toward application rather thanarieing things. INNICIA, the Application and Higher
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skills are combined though it seems, however, ttede items are geared toward Higher skills evengh
they are called “skill-related items”.

164. Allin all, the INICIA examination seems professionally made set of, testsatile and motivating
though restricted to measure the knowledge asgettteograduating teacher. THMICIA examination is
very limited from some other relevant aspects ef‘#pood teaching”, such as the classroom management
pedagogical skills, or personal traits of the gedds.

165. Pyschometric Properties: The reliabilities of gub-tests ofNICIA are quite low in many cases
when keeping in mind that the test is used as la $tigke test. The reliability of the scores re8esttictly the
accuracy and discrimination power of the test; ltveer the reliability the less accurately the tateore
reflects the true ability of the test-takers. Frtms point of view, the reliabilities such as= 0.64 PCE-
INICIA), o = 0.66 PCP-Basic3, a = 0.68 PCP-Parvularig), anda = 0.69 PCD-Parvularig) are very low
ando = 0.71 PCD-Lenguaj o = 0.72 PCP-Medig), o = 0.74 PCD-Historia), anda = 0.77 PCD-
Biologig). In many cases, the standard error of measuneisemore than +3 points which leads to a
situation in some tests that the “insufficient” dodtstanding” test-taker can be reversed.

166. Given that the tests were developed rigorously @mafiessional, the final INICIA test set includes
surprising many low-discriminating items, thatpsor items the set of tests includes. Out of 915 itehese
are 19 (2.1%) pathological items with negative Hwal correlation and 294 (32.1%) of those whibbudd
have been omitted at the final phase because gfleeritems discriminationKit < 0.20). For the later use
of the tests, it is recommendable either to omitearrite these to raise the standard of the testelect new
items instead of the poor and pathological ones.

167. There seems to be four kinds of challenges in ldiggéd items. In many cases, ther@rmdy one
alternative to select which happens to be the correct one. In thesesit even the weakest students know,
just recognize, or guess the correct answer todyeasl, hence, the low item discrimination. Indbecases
there are also usually one or more alternativeshvaie never selected. It may be worthwhile to tevthe
items so that these alternatives are amended,stilple, to more attractive so that the weakestestisd
would select those distractors. Another commongnsehallenge is that there seems taéeeral “correct”
answerswhich attract the best students. The main lanh# the best students should select the correct
alternative more probable than the weaker onesguite many items diNICIA, this does not happen. It may
be worth considering revising (or at least checkitige items so that there really are not those iofi
alternatives which can be (partly) correct onesogating to the latest results of the latest journéds
example. Two less common challenges are connegtéuelfact that theveakest students seem to guess the
correct answer too easilyin some cases, this evidently leads to the pagfudl, negative, item-test
correlation The latter may be caused also the fact that theeens to be several items where the graphical
analysis suggests that the key was not correctioDbly, these items should be omitted or rewritten.

168. From the IRT modelling viewpoint, the difficulty vels of the items (B parameters in IRT
modelling) range from B = -4.082 to B = 3.14. Thsetdbution of the item difficulties is geared tomda
easier items rather than difficult items. From tigt construction point of view it would be goodhié really
good test takers had been given an opportunithtsvshow good they are. Now it seems that each three
most difficult item (Bio_A47, Bio_A40, and His_A40are flagged as pathological ones; the item
discrimination is negative and the percentage afecb answers is p < 0.04). The reason may beamriect

key.

169. The Mantel-Haenszel statistic (MH) and a graphaalluation were used to assess the Differential
Item Functioning (DIF) of the tests. The numbecases is, in most datasets, too sparse to perf@moper
DIF analysis even for the smallest number of theygarable groups, that is, when comparing two groups
However, the DIF of the items were tested on th&isbaf the variablélipo de evaluadavhich has two
values: 1£gresado de pedagogé#nd 2-Beca Vocacion de Profesor o Ensefia ChMél gives the result as
the Standard Normal distribution fractions. Statédty significant DIF would require values over9.
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None of 915 items showed this high value. Henaamfthe statistical viewpoint, none of the itemswgho
DIF. The graphical analysis, however, shows graserdpancies between the groups.

170. Reporting Categories: Maybe the most important tipre®f all is whether the reporting categories
(“insufficient”, “sufficient”, and “outstanding”) e fair for all test takers. It is evident that timelividual
tests and test versions are not at the same diffitrvels which should have been taken into acteuren
constructing the reporting categories. Now, the iowrd test-taker with the latent ability &f = 0.00 would
gain in thePCD-Fisica only 31 points while, with the same latent abiliéyel, the test-taker in theCD-
Historia and inPCD-Lenguajewould gain 40 points even though the maximum \&lokethe tests are the
same. The latter tests are remarkably easierttiaformer one. Because the scores differ from edoébr,

it would have been profitable to equate the scbedsre calculating the reporting categories.

171. The challenge in the reporting categories is they eire based on a set of norm-referenced tedts an
hence, there are no absolute criteria where totlsetboundaries for “insufficient”, “sufficient”, an
“outstanding” test-taker. Then the relevant quest& who decides where the boundaries are andha w
basis? In the norm-referenced testing, it may happatall the candidates are good enough in an absolute
sense but the norm always points out some teststaebe the lowest ones and the others to beiges$t
ones. Hence, the boundaries for “insufficient”, ffimient”, and “outstanding” are not fixed in ansdute
sense.

172. The final judging of the graduate teachers, thenbades for “insufficiency” or “failing” are
relatively high. In PCE-INICIA, the boundary foriliag was set to 50% of the maximum score Pi@D-
Basicaone needs to reach 59% of the total score in dalee “Sufficient”, inPCD-Biologica, -Historia,
and-Parvularia60%, in Fisica63%, in Matematicaand Quimica65%, and irLenguajeas high as 68%.
Hence, the requirements for being “sufficient” gréte high. Another option, used in the studiesvedak”
students, is to use the criterion of 1.5 standaidtp below the average as the benchmark.

173. The comparability of the standard deviations urtpesequating of the test scores. This would be
more recommendable than what was useerireba INICIA It would be better to equate the test scores over
the tests and to use the latent ability (Thetajhasindicator for the cut-offs rather than standang the
scores within the single test. Equating would cabseboundaries to be comparable over the diffelesis

of different difficulty levels.

174. The standard errors of the measurement are high thedranges from “insufficiency” to
“outstanding” seem too narrow to make the diffeeebhetween the test-takers. In another day, adkst &t
the upper boundary of “insufficiency” could be |dbd as “outstanding” in the tests BICP-Parvularig
PCD-Biologiag and maybe also iRPCD-Parvularia. Practically speaking, the impression comes that th
labelling system is not coherent over the testsitisdnot appropriate in a high stake testing.uByng the
rule of “+1.5 std. units” would not lead to theusition where the true abilities of the “insufficieand
“outstanding” could be the same.

175. Conclusions: From the validity viewpoint, tHBICIA test set is a good set of tests for the
knowledge aspect of the graduating teacher: iersatile, it looks interesting, the structures\ae#l done
and the contents seem adequate. The validity ciggdleomes from the ecological aspect: does thedaly
measure the skills needed in the real life teachiNgt necessarily; though the knowledge base of the
graduate teachers is important it is not — esgdgc#lthe lower grades — necessarily as importanthe
personal characteristics and pedagogical- and nesilshgskills. Adding some productive type of items
would enrich the tests.

176. The technical challenge in thiICIA is in low accuracy. The overall reliabilities dosv for a high
stake testing (in most tests, < 0.75). The tests include too many low-discririimg items and some
pathological items. In some cases, just checkingtldr the key is correct may solve the problem. By
omitting/rewriting the pathological and poor itemesuld raise the standard remarkably.
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177. The reporting categories are adequate but theindiexies can be criticized. The test scores should
be equated and the boundaries for “insufficiensufficient”, and “outstanding” should be checkedheT
range from insufficiency to outstanding is too parrin some tests compared with the standard effror o
measurement. Another systemic of “+1.5 standartstnélated to equated scores could be considéined;
would lead to such boundaries as “exceptionally "loand “exceptionally high”. The concept of
“insufficiency” should be discussed carefully; therm-referenced testing does not provide such @tdis
that could be used as benchmark for the “failinghe labels of “failing” or “insufficient” should é used
cautiously.
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APPENDIX A

ITEM PARAMETERS OF THE ITEMS IN  INICIA
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Table A.1A% ltem parameters ofPCD-Basica

item Standard item Flag
Name/ difficulty Error of B item difficulty discrimination for Rit
Abbreviation IRT (B) (p) (Rit)
BAS_ADO1 -2,339 0,139 0,91 0,02 poor
BAS_ADO02  -1,945 0,120 0,88 0,09 poor
BAS_ADO3 -0,957 0,126 0,74 0,35 OK
BAS_ADO4 -1,710 0,110 0,85 0,19 poor
BAS_ADO05 -0,272 0,114 0,59 0,09 poor
BAS_ADO6  -0,341 0,081 0,60 0,24 OK
BAS_ADO7 0,596 0,082 0,38 0,27 OK
BAS_ADO8 0,889 0,119 0,32 0,23 OK
BAS_ADO09 1,298 0,129 0,25 0,24 OK
BAS_AD10 -1,776 0,160 0,86 0,28 OK
BAS_AD11 -1,722 0,111 0,85 0,34 OK
BAS_AD12  -1,269 0,097 0,79 0,19 OK
BAS_AD13 -0,285 0,114 0,60 0,37 OK
BAS_AD14  -0,374 0,082 0,61 0,28 OK
BAS_AD15 -1,127 0,093 0,76 0,30 OK
BAS_AD16 -0,224 0,081 0,57 0,30 OK
BAS_AD17 -1,631 0,152 0,84 0,15 poor
BAS_AD18 -0,845 0,088 0,71 0,27 OK
BAS_AD19 -1,191 0,134 0,78 0,32 OK
BAS_AD20 0,989 0,121 0,30 0,34 OK
BAS_AD21 -0,046 0,112 0,54 0,35 OK
BAS_AD22  -1,444 0,101 0,81 0,29 OK
BAS_AD23 -0,819 0,123 0,71 0,25 OK
BAS_AD24  -1,300 0,138 0,80 0,34 OK
BAS_AD25 -0,910 0,125 0,73 0,36 OK
BAS_AD26 0,389 0,113 0,44 0,10 poor
BAS_AD27 0,778 0,117 0,35 0,37 OK
BAS_AD28 0,610 0,082 0,38 0,35 OK
BAS_AD29 0,888 0,086 0,32 0,33 OK
BAS_AD30 -0,501 0,083 0,64 0,31 OK
BAS_AD31 -0,481 0,116 0,64 0,37 OK
BAS_AD32 -0,083 0,080 0,54 0,23 OK
BAS_AD33 0,452 0,113 0,42 0,24 OK
BAS_AD34 1,185 0,126 0,27 0,11 poor
BAS_AD35 -0,234 0,113 0,58 0,24 OK
BAS_AD36 0,889 0,119 0,32 0,34 OK
BAS_AD37 0,619 0,115 0,38 0,20 OK
BAS_AD38 -1,801 0,161 0,86 0,23 OK
BAS_AD39 -1,437 0,143 0,82 0,44 OK
BAS_AD40 0,859 0,085 0,32 0,27 OK

%2 The second capitalized letters - A and B - refers to Version A and Version B respectively.
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item Standard item Flag
Name/ difficulty Error of B item difficulty discrimination
Abbreviation IRT (B) (p) (Rit)
BAS_AD41 -1,572 0,105 0,83 0,24 OK
BAS AD42 0,910 0,086 0,31 0,19 OK
BAS AD43 0,616 0,082 0,38 0,08 poor
BAS_AD44  -1,156 0,132 0,77 0,24 OK
BAS_AD45 -1,654 0,153 0,85 0,14 poor
BAS AD46  -0,590 0,118 0,66 0,20 OK
BAS AD47 0,132 0,080 0,49 0,22 OK
BAS_AD48 0,503 0,114 0,41 0,22 OK
BAS_AD49  -1,397 0,141 0,81 0,29 OK
BAS AD50 1,201 0,126 0,26 0,16 poor
BAS AD51 -0,454 0,082 0,62 0,31 OK
BAS AD52 0,164 0,080 0,48 0,28 OK
BAS_AD53 0,778 0,117 0,35 0,25 OK
BAS AD54 -0,973 0,127 0,74 0,24 OK
BAS_AD55 -1,631 0,152 0,84 0,12 poor
BAS_AD56  -0,941 0,126 0,74 0,09 poor
BAS_AD57 0,875 0,119 0,33 0,17 poor
BAS_AD58 -0,819 0,123 0,71 0,24 OK
BAS AD59  -0,147 0,080 0,55 0,30 OK
BAS_AD60 0,351 0,112 0,45 0,34 OK
BAS_AD61 -1,414 0,101 0,81 0,10 poor
BAS AD62 0,760 0,084 0,34 0,20 OK
BAS _AD63 1,130 0,090 0,27 0,25 OK
BAS AD64 2,463 0,188 0,09 0,14 poor
BAS_AD65 -0,864 0,124 0,72 0,23 OK
BAS_AD66 0,078 0,112 0,51 0,22 OK
BAS AD67 -0,789 0,122 0,71 0,21 OK
BAS_AD68 0,252 0,112 0,47 0,12 poor
BAS_AD69 0,316 0,080 0,44 0,20 OK
BAS_AD70 0,833 0,118 0,34 0,20 OK
BAS AD71 0,402 0,113 0,43 0,31 OK
BAS_AD72 0,819 0,118 0,34 0,18 poor
BAS_AD73 0,910 0,086 0,31 0,23 OK
BAS AD74  -0,033 0,112 0,54 0,27 OK
BAS_AD75 1,970 0,157 0,15 0,03 poor
BAS AD76 -1,038 0,129 0,75 0,15 poor
BAS_AD77 -0,334 0,081 0,60 0,17 poor
BAS AD78 -0,864 0,124 0,72 0,24 OK
BAS AD79 -0,045 0,080 0,53 0,30 OK
BAS_AD80 -0,221 0,113 0,58 0,22 OK
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Table A.1B Iltem parameters ofPCD-Basica(omitted the linking items)

item difficulty Standard item Flag
Name/ IRT (B) Error of B item difficulty discrimination
Abbreviation (p) (Rit)
BAS_BDO03 -0,966 0,127 0,73 0,20 OK
BAS_BDO05 -0,440 0,117 0,61 0,26 OK
BAS_ BDO08 -0,663 0,121 0,66 0,28 OK
BAS_BD09 0,123 0,114 0,48 0,10 poor
BAS_BD10 -1,768 0,159 0,85 0,18 poor
BAS BD13 0,411 0,116 0,41 0,13 poor
BAS BD17 -0,780 0,123 0,69 0,14 poor
BAS_BD19  -0,453 0,117 0,62 0,23 OK
BAS_BD20 0,683 0,119 0,35 0,18 poor
BAS BD21  -0,692 0,121 0,67 0,36 OK
BAS BD23 -0,467 0,117 0,62 0,44 OK
BAS_BD24  -1,081 0,131 0,75 0,26 OK
BAS_BD25 -0,239 0,115 0,57 0,33 OK
BAS BD26 -0,07 0,114 0,53 0,27 OK
BAS_BD27 -1,768 0,159 0,85 0,30 OK
BAS_BD31  -0,467 0,117 0,62 0,33 OK
BAS_BD33 0,292 0,115 0,44 0,31 OK
BAS BD34 0,827 0,122 0,32 0,13 poor
BAS BD35 -1,352 0,140 0,79 0,40 OK
BAS_BD36 -0,319 0,116 0,59 0,23 OK
BAS_BD37 0,227 0,115 0,46 0,41 OK
BAS_BD38 0,451 0,116 0,40 0,35 OK
BAS BD39 0,887 0,123 0,31 0,15 poor
BAS_BD44  -2,388 0,200 0,91 0,26 OK
BAS_BD45 -0,266 0,115 0,57 0,20 OK
BAS_BD46  -0,663 0,121 0,66 0,31 OK
BAS_BD48 -0,480 0,118 0,62 0,38 OK
BAS_BD49  -2,073 0,177 0,89 0,28 OK
BAS_BD50 0,726 0,120 0,34 0,38 OK
BAS_BD53 0,007 0,114 0,51 0,11 poor
BAS BD54 -2,013 0,173 0,88 0,32 OK
BAS_BD55 -0,522 0,118 0,63 0,18 poor
BAS_BD56 -0,536 0,118 0,64 0,15 poor
BAS BD57 0,504 0,117 0,39 0,21 OK
BAS_BD58 -1,257 0,136 0,78 0,28 OK
BAS_BD60  -0,359 0,116 0,60 0,24 OK
BAS_BD64 0,504 0,117 0,39 0,11 poor
BAS_BD65  -0,998 0,128 0,73 0,32 OK
BAS_BD66 -0,950 0,127 0,72 0,23 OK
BAS_BD67  -0,550 0,119 0,64 0,19 poor
BAS_BD68 -0,750 0,122 0,68 0,24 OK
BAS_BD70 -0,359 0,116 0,60 0,34 OK
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item difficulty Standard item Flag
Name/ IRT (B) Error of B item difficulty discrimination
Abbreviation (p) (Rit)
BAS_BD71 0,240 0,115 0,45 0,25 OK
BAS_BD72 0,641 0,119 0,36 0,21 OK
BAS BD74 -0,083 0,114 0,53 0,30 OK
BAS BD75 1,241 0,133 0,24 0,15 poor
BAS BD76 0,437 0,116 0,41 0,17 poor
BAS BD78 -0,174 0,115 0,55 0,15 poor
BAS_BD80  -1,954 0,169 0,87 0,10 poor
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Table A.2A Item parameters ofPCP-Bésica

item Standard item Flag
Name/ difficulty Errorof B item discrimination  for Rit
Abbreviation IRT (B) difficulty (p) (Rit)
BAS_APO1 0,605 0,117 0,386 0,250 OK
BAS_AP02 0,419 0,115 0,429 0,159 Poor
BAS_AP03 1,931 0,159 0,148 0,063 Poor
BAS_AP04 -0,546 0,120 0,654 0,266 OK
BAS_APO5 -0,798 0,125 0,707 0,075 Poor
BAS_AP0O6 -1,112 0,134 0,765 0,201 OK
BAS_APO7 0,619 0,117 0,383 0,131 Poor
BAS_AP08 0,458 0,116 0,420 0,237 OK
BAS_AP09 -1,553 0,152 0,833 0,298 OK
BAS_AP10 0,223 0,115 0,475 0,207 OK
BAS_AP11 -0,622 0,084 0,665 0,298 OK
BAS _AP12 -1,185 0,137 0,778 0,166 Poor
BAS_AP13 0,416 0,081 0,422 0,241 OK
BAS_AP14 -0,677 0,123 0,682 0,190 Poor
BAS_AP15 -0,909 0,128 0,728 0,224 OK
BAS_AP16 -0,914 0,088 0,722 0,143 Poor
BAS_AP17 -1,311 0,097 0,793 0,116 Poor
BAS_AP18 -0,263 0,081 0,581 0,134 Poor
BAS _AP19 -1,774 0,163 0,861 0,153 Poor
BAS_AP20 0,565 0,117 0,395 0,111 Poor
BAS_AP21 -2,514 0,148 0,926 0,198 OK
BAS_AP22 -0,622 0,084 0,662 0,128 Poor
BAS_AP23 -0,860 0,087 0,712 0,259 OK
BAS_AP24 -2,800 0,244 0,944 0,129 Poor
BAS_AP25 -2,100 0,184 0,895 0,388 OK
BAS_AP26 -0,692 0,123 0,685 0,297 OK
BAS_AP27 -1,090 0,092 0,755 0,276 OK
BAS_AP28 -0,860 0,087 0,711 0,229 OK
BAS_AP29 -1,368 0,099 0,802 0,263 OK
BAS_AP30 -0,263 0,081 0,581 0,228 OK
BAS _AP31 -0,113 0,115 0,556 0,398 OK
BAS_AP32 -0,490 0,119 0,642 0,267 OK
BAS_AP33 -0,845 0,126 0,716 0,302 OK
BAS_AP34 -0,942 0,129 0,735 0,145 Poor
BAS AP35 -1,734 0,111 0,853 0,215 OK
BAS_AP36 0,068 0,114 0,512 0,207 OK
BAS_AP37 0,146 0,114 0,494 0,395 OK
BAS_AP38 -1,016 0,090 0,741 0,161 Poor
BAS_AP39 0,830 0,085 0,328 0,150 Poor
BAS_AP40 -0,100 0,115 0,552 0,290 OK
BAS_AP41 -2,205 0,191 0,904 0,102 Poor
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item Standard item Flag
Name/ difficulty Errorof B item discrimination  for Rit
Abbreviation IRT (B) difficulty (p) (Rit)
BAS_AP42 -0,937 0,089 0,726 0,188 Poor
BAS_AP43 -0,942 0,129 0,735 0,249 OK
BAS_AP44 -0,036 0,080 0,529 0,264 OK
BAS_AP45 -0,721 0,085 0,682 0,189 Poor
BAS_AP46 -0,285 0,117 0,596 0,136 Poor
BAS _AP47 -1,112 0,134 0,765 0,136 Poor
BAS_AP48 -1,573 0,105 0,832 0,302 OK
BAS_AP49 0,017 0,115 0,525 0,141 Poor
BAS_AP50 0,198 0,114 0,481 0,250 OK
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Table A.2B PCP-Basicaomitted the linking items)

item Standard item Flag
Name/ difficulty Error of B item discrimination for Rit
Abbreviation IRT (B) difficulty (p) (Rit)
BAS BP0l 0,084 0,111 0,490 0,262 OK
BAS_BP02 0,157 0,111 0,472 0,183 Poor
BAS BP03 0,439 0,113 0,406 0,100 Poor
BAS_BP04 -0,706 0,118 0,672 0,348 OK
BAS_BP05 -0,652 0,117 0,661 0,336 OK
BAS_BP06 -1,451 0,139 0,809 0,199 OK
BAS BPO7 -0,904 0,122 0,713 0,139 Poor
BAS_BP08 0,591 0,114 0,371 0,221 OK
BAS_BP09 -1,086 0,127 0,748 0,306 OK
BAS_BP11 -0,456 0,114 0,617 0,260 OK
BAS BP12 -0,612 0,116 0,652 0,430 OK
BAS_BP14 -1,358 0,136 0,794 0,187 Poor
BAS_BP16 -0,599 0,116 0,649 0,223 OK
BAS_BP20 -1,592 0,145 0,829 0,048 Poor
BAS BP21 0,696 0,116 0,348 0,140 Poor
BAS BP24 -1,134 0,128 0,757 0,318 OK
BAS_BP25 -2,343 0,190 0,910 0,178 Poor
BAS_BP27 0,427 0,113 0,409 0,290 OK
BAS BP31 -1,376 0,136 0,797 0,097 Poor
BAS_BP32 -2,343 0,190 0,910 0,201 OK
BAS_BP33 -0,533 0,115 0,635 0,094 Poor
BAS_BP34 1,187 0,127 0,249 0,255 OK
BAS BP35 -0,761 0,119 0,684 0,188 Poor
BAS_BP36 -0,231 0,112 0,565 0,299 OK
BAS _BP40 0,489 0,113 0,394 0,192 OK
BAS_BP41 0,736 0,117 0,339 0,347 OK
BAS BP42 -1,656 0,148 0,838 0,142 Poor
BAS_BP45 -2,273 0,185 0,904 0,281 OK
BAS_BP48 -1,998 0,167 0,878 0,067 Poor
BAS_BP49 -0,097 0,111 0,533 0,168 Poor
BAS BP50 0,818 0,118 0,322 0,134 Poor
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Table A.3 Item parameters ofPCD-Biologia

item Standard item Flag for Rit
Name/ difficulty Errorof B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
BIO_ADO1 -1,345 0,285 0,800 0,235 OK
BIO_ADO02 -0,667 0,245 0,675 0,215 OK
BIO_ADO3 -1,118 0,268 0,762 0,061 Poor
BIO_ADO04 -1,118 0,268 0,762 0,183 Poor
BIO_ADO5 -0,980 0,260 0,738 0,453 OK
BIO_ADO06 1,299 0,268 0,237 0,201 OK
BIO_ADO7 0,248 0,230 0,463 0,469 OK
BIO_ADOS8 0,353 0,231 0,438 0,380 OK
BIO_ADO09 0,406 0,232 0,425 0,425 OK
BIO_AD10 0,459 0,233 0,412 0,033 Poor
BIO_AD11 -1,807 0,330 0,863 0,102 Poor
BIO_AD12 -0,980 0,260 0,738 0,246 OK
BIO_AD13 -0,275 0,233 0,588 0,265 OK
BIO_AD14 -0,980 0,260 0,738 0,407 OK
BIO_AD15 -0,064 0,230 0,537 0,359 OK
BIO_AD16 -0,494 0,238 0,637 0,151 Poor
BIO_AD17 -0,850 0,253 0,713 0,373 OK
BIO_AD18 1,162 0,259 0,263 0,189 Poor
BIO_AD19 0,622 0,237 0,375 0,454 OK
BIO_AD20 1,447 0,278 0,212 0,138 Poor
BIO_AD21 1,033 0,252 0,287 0,203 OK
BIO_AD22 0,406 0,232 0,425 0,159 Poor
BIO_AD23 0,459 0,233 0,412 0,292 OK
BIO_AD24 -2,042 0,359 0,887 0,309 OK
BIO_AD25 -1,703 0,318 0,850 0,297 OK
BIO_AD26 -0,788 0,250 0,700 0,163 Poor
BIO_AD27 -0,850 0,253 0,713 0,421 OK
BIO_AD28 -1,345 0,285 0,800 0,279 OK
BIO_AD29 -0,116 0,231 0,550 0,296 OK
BIO_AD30 1,096 0,256 0,275 0,410 OK
BIO_AD31 0,792 0,242 0,338 0,137 Poor
BIO_AD32 0,850 0,244 0,325 0,274 OK
BIO_AD33 1,607 0,291 0,188 0,000 Poor
BIO_AD34 1,299 0,268 0,237 0,072 Poor
BIO_AD35 -3,660 0,719 0,975 -0,001 Pathological
BIO_AD36 -1,807 0,330 0,863 0,031 Poor
BIO_AD37 -1,427 0,292 0,812 0,238 OK
BIO_AD38 -1,191 0,273 0,775 0,281 OK
BIO_AD39 -0,275 0,233 0,588 0,138 Poor
BIO_AD40 3,410 0,591 0,037 -0,075 Pathological
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item Standard item Flag for Rit
Name/ difficulty Errorof B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
BIO_AD41 0,092 0,229 0,500 0,384 OK
BIO_AD42 0,301 0,231 0,450 0,420 OK
BIO_AD43 -2,042 0,359 0,887 0,272 OK
BIO_AD44 -1,514 0,300 0,825 0,218 OK
BIO_ADA45 -1,266 0,279 0,787 -0,007 Pathological
BIO_AD46 -0,667 0,245 0,675 0,221 OK
BIO _AD47 3,410 0,591 0,037 -0,098 Pathological
BIO_ADA48 0,144 0,230 0,487 0,306 OK
BIO_ADA49 -0,608 0,242 0,662 0,402 OK
BIO_AD50 -0,384 0,235 0,613 0,072 Poor
BIO_AD51 0,353 0,231 0,438 0,310 OK
BIO_AD52 0,144 0,230 0,487 -0,135 Pathological
BIO_AD53 2,097 0,342 0,125 0,182 Poor
BIO_AD54 -2,327 0,400 0,912 0,280 OK
BIO_AD55 -0,494 0,238 0,637 0,145 Poor
BIO_AD56 -0,439 0,237 0,625 0,374 OK
BIO_AD57 0,301 0,231 0,450 0,219 OK
BIO_AD58 0,144 0,230 0,487 0,198 OK
BIO_AD59 -0,012 0,230 0,525 0,266 OK
BIO_ADG60 -0,012 0,230 0,525 0,405 OK
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Table A.4 Item parameters ofPCD-Fisica

item Standard item Flag for
Name/ difficulty Errorof B item discrimination Rit
Abbreviation IRT (B) difficulty (p) (Rit)
FYS ADO1 -0,101 0,285 0,537 0,367 OK

FYS_ADO3 0,383 0,288 0,426 0,568 OK

FYS_ADO5 -0,687 0,300 0,667 0,397 OK

FYS_ADO7 0,06 0,285 0,500 0,683 OK

FYS_ADO9 -0,429 0,291 0,611 0,443 OK

FYS_AD11 -0,182 0,286 0,556 0,610 OK

FYS_AD13 -0,429 0,291 0,611 0,450 OK

FYS_AD15 0,22 0,286 0,463 0,627 OK

FYS_AD17 -0,101 0,285 0,537 0,422 OK

FYS_AD19 -0,687 0,300 0,667 0,213 OK

FYS_AD21 -1,172 0,329 0,759 0,444 OK

FYS_AD23 1,19 0,322 0,259 0,500 OK

FYS_AD25 -0,345 0,289 0,593 0,338 OK

FYS_AD27 0,383 0,288 0,426 0,322 OK

FYS_AD29 -0,687 0,300 0,667 0,539 OK

FYS_AD31 0,72 0,297 0,352 0,423 OK

FYS_AD33 1,09 0,316 0,278 0,432 OK

FYS_AD35 -0,182 0,286 0,556 0,316 OK

FYS_AD37 0,14 0,285 0,481 0,406 OK

FYS_AD39 0,14 0,285 0,481 0,160 Poor

[(e]
(o]



item Standard item Flag

Name/ difficulty Errorof B item discrimination for Rit
Abbreviation IRT (B) difficulty (p) (Rit)
FYS AD41 -0,182 0,286 0,556 0,460 OK

FYS_AD43 -2,914 0,600 0,944 0,087 Poor

FYS_AD45 0,06 0,285 0,500 0,321 OK

FYS_AD47 1,406 0,339 0,222 0,407 OK

FYS_AD49 -0,967 0,315 0,722 0,274 OK

FYS_AD51 -0,101 0,285 0,537 0,294 OK

FYS_AD53 -0,101 0,285 0,537 0,276 OK

FYS_AD55 0,548 0,292 0,389 0,258 OK

FYS_AD57 -0,429 0,291 0,611 0,409 OK

FYS_ADS9 1,19 0,322 0,259 0,202 OK
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Table A.5 Item parameters ofPCD-Matematica

item Standard item Flag for
Name/ difficulty Errorof B item discrimination  Rit
Abbreviation IRT (B) difficulty (p) (Rit)
MAT_ADO1 -3,033 0,364 0,955 0,056 Poor

MAT_ADO3 -2,598 0,302 0,933 0,062 Poor

MAT_ADOS -1,624 0,210 0,844 0,181 Poor

MAT_ADO7 0,295 0,156 0,469 0,487 OK

MAT_ADO9 -0,389 0,161 0,626 0,315 OK

MAT_AD11 0,953 0,166 0,324 0,274 OK

MAT_AD13 -1,269 0,190 0,793 0,325 OK

MAT_AD15 -1,418 0,198 0,816 0,298 OK

MAT_AD17 -1,131 0,183 0,771 0,239 OK

MAT_AD19 -0,793 0,170 0,709 0,419 OK

MAT_AD21 0,246 0,156 0,480 0,510 OK

MAT_AD23 -1,581 0,208 0,838 0,181 Poor

MAT_AD25 0,246 0,156 0,480 0,368 OK

MAT_AD27 -1,581 0,208 0,838 0,297 OK

MAT_AD29 -1,342 0,194 0,804 0,229 OK

MAT_AD31 0,054 0,156 0,525 0,427 OK

MAT_AD33 -0,466 0,162 0,642 0,306 OK

MAT_AD35 0,690 0,161 0,380 0,254 OK

MAT_AD37 -0,116 0,157 0,564 0,121 Poor

MAT_AD39 -0,189 0,158 0,581 0,394 OK
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item Standard item Flag for

Name/ difficulty Errorof B item discrimination  Rit
Abbreviation IRT (B) difficulty (p) (Rit)
MAT_AD41 -0,091 0,157 0,559 0,366 OK

MAT_AD43 -1,131 0,183 0,771 0,310 OK

MAT_AD45 -1,131 0,183 0,771 0,241 OK

MAT_AD47 1,037 0,169 0,307 0,108 Poor

MAT_AD49 1,753 0,199 0,184 0,398 OK

MAT_ADS51 0,054 0,156 0,525 0,346 OK

MAT_ADS3 -0,466 0,162 0,642 0,354 OK

MAT_AD55 -0,708 0,168 0,693 0,355 OK

MAT_ADS57 1,715 0,197 0,190 0,033 Poor

MAT_AD59 0,392 0,157 0,447 0,426 OK
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Table A.6 Item parameters ofPCD-Quimica

item Standard item Flag for Rit
Name/ difficulty Errorof B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)

QUI_ADO1 -2,251 0,532 0,907 -0,088 Pathological

QUI_ADO3 -1,426 0,401 0,814 0,114 Poor

QUI_ADO5 -0,324 0,323 0,605 0,169 Poor

QUI_ADO7 0,076 0,316 0,512 0,223 OK

QUI_ADQO9 0,274 0,317 0,465 0,194 OK

QUI_AD11 1,387 0,372 0,233 0,347 OK

QUI_AD13 0,474 0,320 0,419 0,517 OK

QUI_AD15 0,274 0,317 0,465 0,427 OK

QUI_AD17 -0,222 0,320 0,581 0,066 Poor

QUI_AD19 0,576 0,323 0,395 0,377 OK

QUI_AD21 -1,426 0,401 0,814 0,196 OK

QUI_AD23 -1,781 0,448 0,860 0,277 OK

QUI_AD25 -0,644 0,336 0,674 0,359 OK

QUI_AD27 -0,876 0,350 0,721 0,189 Poor

QUI_AD29 -0,122 0,318 0,558 -0,007 Pathological

QUI_AD31 -0,023 0,317 0,535 0,406 OK

QUI_AD33 0,68 0,327 0,372 0,425 OK

QUI_AD35 -3,729 1,016 0,977 0,003 Poor

QUI_AD37 -1,781 0,448 0,860 0,409 OK

QUI_AD39 -1,996 0,483 0,884 0,227 OK
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item Standard item Flag for Rit

Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
QUI_AD41 0,474 0,320 0,419 0,207 OK

QUI_AD43 0,787 0,331 0,349 0,140 Poor

QUI_AD45 2,255 0,485 0,116 0,122 Poor

QUI_AD47 -1,273 0,384 0,791 0,167 Poor

QUI_AD49 0,175 0,316 0,488 0,443 OK

QUI_AD51 0,274 0,317 0,465 0,235 OK

QUI_ADS3  -2,57 0,605 0,930 0,220 OK

QUI_ADS5 -1,132 0,371 0,767 0,491 OK

QUI_AD57 0,474 0,320 0,419 0,290 OK

QUI_AD59 -0,023 0,317 0,535 0,122 Poor
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Table A.7 A Item parameters ofPCD-Historia

item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
HIS _ADO1 -2,409 0,220 0,918 0,248 OK
HIS_AD02 -0,246 0,126 0,572 0,215 OK
HIS_AD0O3 -0,981 0,200 0,718 0,176 Poor
HIS_AD04 -1,657 0,167 0,839 0,335 OK
HIS _ADO5 -1,677 0,239 0,832 0,297 OK
HIS_AD0O6 -0,484 0,128 0,628 0,166 Poor
HIS ADO7 0,115 0,181 0,473 0,492 OK
HIS_AD08 0,083 0,181 0,481 0,239 OK
HIS AD09 -1,424 0,156 0,805 0,261 OK
HIS_AD10 -0,274 0,182 0,565 0,178 Poor
HIS _AD11 -0,668 0,132 0,667 0,277 OK
HIS_AD12 -0,542 0,187 0,626 0,200 OK
HIS AD13 -1,103 0,205 0,740 0,404 OK
HIS _AD14 -1,677 0,239 0,832 0,241 OK
HIS _AD15 -0,014 0,181 0,504 0,394 OK
HIS_AD16 0,43 0,126 0,413 0,113 Poor
HIS AD17 -0,144 0,181 0,534 0,132 Poor
HIS _AD18 -1,416 0,221 0,794 0,168 Poor
HIS AD19 0,509 0,127 0,395 -0,036 Pathological
HIS_AD20 -1,857 0,253 0,855 0,472 OK
HIS AD21 -0,718 0,191 0,664 0,260 OK
HIS_AD22 -0,209 0,182 0,550 0,303 OK
HIS _AD23 -0,209 0,182 0,550 0,036 Poor
HIS_AD24 -0,791 0,193 0,679 0,286 OK
HIS _AD25 -1,516 0,228 0,809 0,344 OK
HIS_AD26 0,41 0,184 0,405 0,288 OK
HIS _AD27 -1,231 0,211 0,763 0,167 Poor
HIS_AD28 -1,922 0,259 0,863 0,275 OK
HIS _AD29 -1,276 0,213 0,771 0,280 OK
HIS _AD30 -1,416 0,221 0,794 0,277 OK
HIS _AD31 -0,137 0,125 0,547 0,235 OK
HIS_AD32 -0,209 0,182 0,550 0,190 Poor
HIS _AD33 -0,076 0,125 0,535 0,158 Poor
HIS_AD34 -1,99 0,265 0,870 0,430 OK
HIS AD35 -1,795 0,248 0,847 0,188 Poor
HIS_AD36 -1,677 0,239 0,832 0,088 Poor
HIS AD37 -0,274 0,182 0,565 0,187 Poor
HIS_AD38 -0,942 0,198 0,710 0,332 OK
HIS_AD39 -0,994 0,140 0,733 0,217 OK
HIS_AD40 -1,622 0,235 0,824 0,284 OK
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item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
HIS_AD41 -1,772 0,174 0,855 0,176 Poor
HIS_AD42 -1,677 0,239 0,832 0,264 OK
HIS_AD43 0,214 0,124 0,464 0,170 Poor
HIS_AD44 -1,034 0,141 0,743 0,349 OK
HIS _AD45 -0,577 0,187 0,634 0,277 OK
HIS_AD46 1,606 0,158 0,186 -0,150 Pathological
HIS_AD47 -0,828 0,194 0,687 0,516 OK
HIS_AD48 -0,682 0,190 0,656 0,141 Poor
HIS AD49 0,212 0,182 0,450 0,218 OK
HIS_AD50 -0,682 0,190 0,656 0,062 Poor
HIS_AD51 0,277 0,182 0,435 0,061 Poor
HIS_AD52 -0,865 0,196 0,695 0,326 OK
HIS _AD53 -1,021 0,201 0,725 0,336 OK
HIS_AD54 0,905 0,197 0,298 0,282 OK
HIS_AD55 -0,44 0,185 0,603 0,363 OK
HIS_AD56 -1,575 0,163 0,828 0,270 OK
HIS _AD57 -0,014 0,181 0,504 0,174 Poor
HIS_AD58 -2,981 0,392 0,947 0,149 Poor
HIS_AD59 -0,403 0,127 0,613 0,252 OK
HIS_AD60 3,329 0,458 0,038 -0,078 Pathological
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Table A.7 B Item parameters ofPCD-Historia (Omitted the linking items)

item Standard item Flag for Rit
Name/ difficulty Errorof B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
HIS BDO1 -0,462 0,178 0,639 0,362 OK
HIS_BD02 0,782 0,179 0,347 0,383 OK
HIS BDO7 -1,692 0,239 0,854 0,159 Poor
HIS BD08 -1,384 0,217 0,812 0,285 OK
HIS BD10 -0,19 0,173 0,576 0,046 Poor
HIS BD12 -1,338 0,214 0,806 0,165 Poor
HIS BD13 0,042 0,171 0,521 0,353 OK
HIS BD14 0,186 0,171 0,486 0,339 OK
HIS BD15 -0,37 0,176 0,618 0,301 OK
HIS_BD17 -1,007 0,196 0,750 0,374 OK
HIS BD18 0,1 0,171 0,507 0,239 OK
HIS BD20 -2,532 0,330 0,931 0,222 OK
HIS BD21 -2,646 0,347 0,938 0,154 Poor
HIS BD22 -0,34 0,175 0,611 0,317 OK
HIS BD23 -0,4 0,176 0,625 0,214 OK
HIS BD24 -1,811 0,249 0,868 0,334 OK
HIS BD25 -0,687 0,184 0,688 0,029 Poor
HIS_BD26 0,129 0,171 0,500 0,373 OK
HIS BD27 -1,085 0,200 0,764 0,149 Poor
HIS BD28 -1,294 0,211 0,799 0,158 Poor
HIS BD29 -0,557 0,180 0,660 0,193 OK
HIS BD31 -2,083 0,276 0,896 0,272 OK
HIS BD32 -0,431 0,177 0,632 0,193 OK
HIS BD34 0,331 0,172 0,451 0,039 Poor
HIS BD35 -0,279 0,174 0,597 0,365 OK
HIS_BD36 0,75 0,178 0,354 0,227 OK
HIS BD37 -0,969 0,194 0,743 0,024 Poor
HIS BD39 -0,896 0,191 0,729 0,151 Poor
HIS BD40 -1,811 0,249 0,868 0,257 OK
HIS_BD45 -1,085 0,200 0,764 0,190 Poor
HIS BD46 0,75 0,178 0,354 0,376 OK
HIS BD47 -2,333 0,304 0,917 0,169 Poor
HIS BD48 -1,874 0,255 0,875 0,348 OK
HIS_BD49 -1,046 0,198 0,757 0,280 OK
HIS BD50 0,331 0,172 0,451 0,299 OK
HIS BD51 0,1 0,171 0,507 0,150 Poor
HIS BD52 -0,309 0,175 0,604 0,223 OK
HIS_BD53 -0,19 0,173 0,576 0,326 OK
HIS BD54 -1,811 0,249 0,868 0,145 Poor
HIS BD56 -1,046 0,198 0,757 0,255 OK
HIS BD58 -0,19 0,173 0,576 0,254 OK
HIS_BD59 -2,333 0,304 0,917 0,148 Poor
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HIS_BD60  -0,279 0,174 0,597 0,177 Poor
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Table A.8 A Item parameters ofPCD-Lenguaje

item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
LEN_ADO1 -1,659 0,260 0,884 0,204 OK
LEN_ADO2 -0,521 0,249 0,700 0,174 Poor
LEN_ADO3 -0,771 0,197 0,771 0,414 OK
LEN_ADO4 0,072 0,171 0,583 0,258 OK
LEN_ADO5 -0,46 0,246 0,688 0,110 Poor
LEN_ADO6 -0,46 0,246 0,688 0,317 OK
LEN_ADO7 -0,174 0,236 0,625 0,154 Poor
LEN_ADO8 -0,104 0,174 0,629 0,173 Poor
LEN_ADO09 0,935 0,237 0,362 0,041 Poor
LEN_AD10 -0,065 0,233 0,600 0,320 OK
LEN_AD11 0,101 0,171 0,583 0,240 OK
LEN_AD12 -0,352 0,180 0,680 0,250 OK
LEN_AD13 -1,428 0,317 0,850 0,312 OK
LEN_AD14 0,405 0,229 0,487 -0,030 Pathological
LEN_AD15 0,041 0,231 0,575 0,363 OK
LEN_AD16 0,198 0,229 0,537 0,112 Poor
LEN_AD17 -2,487 0,365 0,945 0,258 OK
LEN_AD18 -1,53 0,249 0,873 0,357 OK
LEN_AD19 -1,412 0,238 0,855 0,152 Poor
LEN_AD20 -0,286 0,239 0,650 0,366 OK
LEN_AD21 0,198 0,229 0,537 0,259 OK
LEN_AD22 -0,174 0,236 0,625 0,204 OK
LEN_AD23 0,935 0,237 0,362 0,127 Poor
LEN_AD24 -2,414 0,465 0,938 -0,087 Pathological
LEN_AD25 -0,12 0,235 0,613 0,357 OK
LEN_AD26 0,094 0,231 0,562 0,366 OK
LEN_AD27 0,718 0,232 0,412 0,154 Poor
LEN_AD28 0,665 0,231 0,425 0,098 Poor
LEN_AD29 -0,848 0,267 0,762 -0,052 Pathological
LEN_AD30 0,826 0,234 0,388 0,203 OK
LEN_AD31 -0,848 0,267 0,762 0,379 OK
LEN_AD32 -0,81 0,199 0,782 0,193 OK
LEN_AD33 -2,361 0,346 0,938 0,213 OK
LEN_AD34 -1,357 0,234 0,854 0,228 OK
LEN_AD35 -1,412 0,238 0,863 0,117 Poor
LEN_AD36 -1,155 0,291 0,812 0,128 Poor
LEN_AD37 -0,45 0,184 0,699 0,294 OK
LEN_AD38 -2,487 0,365 0,947 0,095 Poor
LEN_AD39 -1,643 0,342 0,875 0,143 Poor
LEN_AD40 -0,659 0,192 0,744 0,203 OK
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item Standard item Flag for
Name/ difficulty Error of B item discrimination  Rit
Abbreviation IRT (B) difficulty (p) (Rit)
LEN_AD41 -0,81 0,199 0,770 0,218 OK
LEN_AD42 -0,45 0,184 0,700 0,212 OK
LEN_AD43 -0,849 0,201 0,778 0,115 Poor
LEN_AD44 -0,257 0,178 0,667 0,306 OK
LEN_AD45 -1,241 0,298 0,825 0,207 OK
LEN_AD46 -2,652 0,515 0,950 0,173 Poor
LEN_AD47 -1,017 0,210 0,805 0,281 OK
LEN_AD48 -0,712 0,259 0,738 0,252 OK
LEN_AD49 -0,771 0,197 0,767 0,123 Poor
LEN_AD50 -0,771 0,197 0,767 0,206 OK
LEN_AD51 -0,012 0,232 0,588 0,251 OK
LEN_AD52 -0,288 0,179 0,680 0,148 Poor
LEN_AD53 -4,082 1,008 0,988 0,017 Poor
LEN_AD54 -2,652 0,515 0,950 0,100 Poor
LEN_AD55 -1,332 0,307 0,838 0,346 OK
LEN_AD56 -0,995 0,278 0,787 0,303 OK
LEN_AD57 0,041 0,231 0,575 0,063 Poor
LEN_AD58 -0,521 0,249 0,700 0,369 OK
LEN_AD59 0,146 0,230 0,550 0,147 Poor
LEN_AD60 0,826 0,234 0,388 0,232 OK
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Table A.8 B Item parameters ofPCD-Lenguaje(Omitted the linking items)

item Standard item Flag for
Name/ difficulty Errorof B item discrimination  Rit
Abbreviation IRT (B) difficulty (p) (Rit)
LEN_BDO1 -3,73 1,009 0,985 0,055 Poor
LEN_BDO02 -2,293 0,518 0,941 0,057 Poor
LEN_BD04 -0,438 0,276 0,721 0,377 OK
LEN_BDO08 -0,153 0,262 0,662 0,347 OK
LEN_BD09 1,245 0,263 0,338 0,100 Poor
LEN_BD10 -1,852 0,431 0,912 0,139 Poor
LEN_BD11 -0,222 0,265 0,676 0,054 Poor
LEN_BD12 -0,438 0,276 0,721 0,069 Poor
LEN_BD13 -0,02 0,258 0,632 0,242 OK
LEN_BD14 -0,153 0,262 0,662 0,417 OK
LEN_BD16 -1,152 0,334 0,838 0,032 Poor
LEN_BD18 -1,391 0,362 0,868 0,354 OK
LEN_BD19 -0,292 0,268 0,691 0,088 Poor
LEN_BD21 -0,153 0,262 0,662 0,339 OK
LEN_BD24 0,483 0,249 0,515 0,143 Poor
LEN_BD25 0,046 0,256 0,618 0,268 OK
LEN_BD26 -0,945 0,313 0,809 0,119 Poor
LEN_BD27 0,046 0,256 0,618 0,140 Poor
LEN_BD28 -1,391 0,362 0,868 0,278 OK
LEN_BD29 -0,593 0,285 0,750 0,364 OK
LEN_BD30 -0,593 0,285 0,750 0,101 Poor
LEN_BD32 -1,528 0,380 0,882 0,340 OK
LEN_BD35 -2,293 0,518 0,941 0,229 OK
LEN_BD41 -0,851 0,305 0,794 0,137 Poor
LEN_BD45 -1,391 0,362 0,868 0,202 OK
LEN_BD50 0,98 0,255 0,397 0,149 Poor
LEN_BD51 -1,045 0,323 0,824 0,091 Poor
LEN_BD52 0,854 0,252 0,426 0,288 OK
LEN_BD53 -1,267 0,347 0,853 -0,027 Pathological
LEN_BD54 -1,68 0,403 0,897 0,164 Poor
LEN_BD55 -0,593 0,285 0,750 0,224 OK
LEN_BD56 -0,851 0,305 0,794 0,150 Poor
LEN_BD57 -0,292 0,268 0,691 0,108 Poor
LEN_BD58 0,544 0,249 0,500 0,296 OK
LEN_BD59 0,173 0,253 0,588 0,236 OK
LEN_BD60 0,236 0,252 0,574 0,270 OK
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Table A.9A Item parameters ofPCD-Parvularia

item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
PAR_ADO1 -1,851 0,204 0,851 0,146 Poor
PAR_ADO2 -1,643 0,135 0,823 0,151 Poor
PAR_ADO3 -2,465 0,256 0,912 0,253 OK
PAR_ADO4 -1,266 0,172 0,763 0,228 OK
PAR_ADO5 -1,075 0,116 0,728 0,291 OK
PAR_ADO6 -0,276 0,105 0,553 0,219 OK
PAR_ADO7 -1,017 0,163 0,716 0,174 Poor
PAR_ADO08 -0,227 0,148 0,541 0,022 Poor
PAR_ADO9 -1,102 0,117 0,733 0,296 OK
PAR_AD10 -0,265 0,105 0,550 0,251 OK
PAR_AD11 -1,387 0,178 0,784 0,088 Poor
PAR_AD12 -0,055 0,147 0,500 0,290 OK
PAR_AD13 -0,007 0,104 0,489 0,231 OK
PAR_AD14 -0,991 0,162 0,711 0,336 OK
PAR_AD15 0,306 0,106 0,414 0,144 Poor
PAR_AD16 -1,208 0,170 0,753 0,159 Poor
PAR_AD17 -1,256 0,121 0,761 0,189 Poor
PAR_AD18 -0,517 0,107 0,609 0,387 OK
PAR_AD19 -1,208 0,170 0,753 0,272 OK
PAR_AD20 -0,249 0,148 0,546 0,070 Poor
PAR_AD21 -0,055 0,147 0,500 0,135 Poor
PAR_AD22 0,269 0,149 0,423 -0,065 Pathological
PAR_AD23 0,328 0,106 0,409 0,291 OK
PAR_AD24 -0,357 0,149 0,572 0,289 OK
PAR_AD25 -1,124 0,167 0,737 0,300 OK
PAR_AD26 -1,18 0,169 0,747 0,404 OK
PAR_AD27 -0,557 0,152 0,619 0,173 Poor
PAR_AD28 -1,266 0,172 0,763 0,239 OK
PAR_AD29 -0,136 0,104 0,519 0,154 Poor
PAR_AD30 0,175 0,105 0,445 0,261 OK
PAR_AD31 -0,292 0,148 0,557 0,100 Poor
PAR_AD32 1,155 0,172 0,237 0,117 Poor
PAR_AD33 1,144 0,121 0,240 0,093 Poor
PAR_AD34 0,906 0,163 0,284 0,369 OK
PAR_AD35 1,868 0,213 0,134 0,030 Poor
PAR_AD36 -1,608 0,133 0,818 0,108 Poor
PAR_AD37 -1,18 0,169 0,747 0,345 OK
PAR_AD38 -0,94 0,160 0,701 0,351 OK
PAR_AD39 -0,914 0,160 0,696 0,320 OK
PAR_AD40 -1,048 0,116 0,723 0,199 OK
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item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
PAR_AD41 0,251 0,105 0,427 0,384 OK
PAR_AD42 -0,061 0,104 0,502 0,194 OK
PAR_AD43 0,854 0,161 0,294 0,262 OK
PAR_AD44 0,932 0,164 0,278 0,278 OK
PAR_AD45 -1,483 0,182 0,799 0,161 Poor
PAR_AD46 -1,731 0,196 0,835 0,242 OK
PAR_AD47 0,313 0,150 0,412 0,052 Poor
PAR_AD48 0,074 0,148 0,469 0,304 OK
PAR_AD49 -0,314 0,148 0,562 0,114 Poor
PAR_AD50 0,601 0,109 0,348 0,329 OK
PAR_AD51 0,754 0,158 0,314 0,095 Poor
PAR_AD52 0,733 0,111 0,319 0,126 Poor
PAR_AD53 -1,451 0,181 0,794 0,029 Poor
PAR_AD54 -0,314 0,148 0,562 0,190 Poor
PAR_AD55 -0,689 0,109 0,648 0,191 OK
PAR_AD56 -0,276 0,105 0,553 0,061 Poor
PAR_AD57 -0,249 0,148 0,546 0,165 Poor
PAR_AD58 -0,791 0,156 0,670 0,200 OK
PAR_AD59 0,778 0,159 0,309 0,418 OK
PAR_AD60 1,582 0,194 0,170 0,138 Poor
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Table A.9B Item parameters ofPCD-Parvularia(Omitted the linking items)

item Standard item Flag for
Name/ difficulty Error of B item discrimination  Rit
Abbreviation IRT (B) difficulty (p) (Rit)
PAR_BDO1 -1,335 0,175 0,774 0,039 Poor
PAR_BDO03 -1,493 0,182 0,800 0,276 OK
PAR_BD04 -1,56 0,186 0,810 0,124 Poor
PAR_BDO7 0,366 0,150 0,400 0,237 OK
PAR_BDO08 -0,899 0,159 0,692 0,228 OK
PAR_BD11 -0,636 0,153 0,636 0,176 Poor
PAR_BD12 0,212 0,148 0,436 0,286 OK
PAR_BD14 0,126 0,148 0,456 0,089 Poor
PAR_BD16 -0,259 0,148 0,549 0,104 Poor
PAR_BD18 -0,777 0,156 0,667 0,288 OK
PAR_BD20 -0,613 0,152 0,631 0,192 OK
PAR_BD21 0,169 0,148 0,446 0,158 Poor
PAR_BD22 0,524 0,152 0,364 0,239 OK
PAR_BD24 -1,276 0,172 0,764 0,006 Poor
PAR_BD25 -1,526 0,184 0,805 0,190 Poor
PAR_BD26 -0,899 0,159 0,692 0,404 OK
PAR_BD27 -0,825 0,157 0,677 0,105 Poor
PAR_BD28 -0,924 0,160 0,697 0,213 OK
PAR_BD31 -0,777 0,156 0,667 0,289 OK
PAR_BD32 -0,195 0,147 0,533 0,321 OK
PAR_BD34 1,552 0,192 0,174 0,237 OK
PAR_BD35 0,862 0,161 0,292 0,175 Poor
PAR_BD37 -0,899 0,159 0,692 0,318 OK
PAR_BD38 -0,238 0,148 0,544 0,330 OK
PAR_BD39 -0,324 0,148 0,564 0,091 Poor
PAR_BD43 -0,825 0,157 0,677 0,310 OK
PAR_BD44 0,256 0,149 0,426 0,244 OK
PAR_BD45 -1,99 0,214 0,867 0,124 Poor
PAR_BD46 -1,397 0,178 0,785 0,296 OK
PAR_BD47 -0,238 0,148 0,544 0,365 OK
PAR_BD48 -0,39 0,149 0,579 0,281 OK
PAR_BD49 0,547 0,153 0,359 0,259 OK
PAR_BD51 0,664 0,155 0,333 0,192 OK
PAR_BD53 -2,133 0,225 0,882 0,328 OK
PAR_BD54 -0,613 0,152 0,631 0,157 Poor
PAR_BD57 0,234 0,148 0,431 0,119 Poor
PAR_BD58 0,04 0,147 0,477 0,278 OK
PAR_BD59 0,737 0,157 0,318 0,178 Poor
PAR BD60 0,967 0,164 0,272 0,055 Poor
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Table A.10A Item parameters ofPCP-Parvularia

item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
PAR_APO1 -1,852 0,201 0,851 0,176 Poor
PAR_AP02 -0,273 0,145 0,554 0,177 Poor
PAR_APO3 2,223 0,170 0,099 0,263 OK
PAR_APO4 0,649 0,109 0,336 0,103 Poor
PAR_APO5 0,077 0,145 0,470 0,249 OK
PAR_APO6 -0,82 0,154 0,678 0,311 OK
PAR_APO7 -0,615 0,150 0,634 0,246 OK
PAR_APO8 -1,597 0,132 0,815 0,234 OK
PAR_AP09 -0,615 0,150 0,634 0,325 OK
PAR_AP10 0,589 0,151 0,351 0,293 OK
PAR_AP11 -1,528 0,182 0,807 0,306 OK
PAR_AP12 -1,594 0,185 0,817 -0,009 Pathological
PAR_AP13 0,119 0,104 0,457 0,127 Poor
PAR_AP14 0,478 0,149 0,376 0,435 OK
PAR_AP15 -1,066 0,162 0,728 0,199 OK
PAR_AP16 -0,637 0,150 0,639 0,391 OK
PAR_AP17 1,216 0,171 0,228 0,111 Poor
PAR_AP18 -2,056 0,154 0,874 0,128 Poor
PAR_AP19 -0,38 0,105 0,578 0,243 OK
PAR_AP20 -0,774 0,153 0,668 0,164 Poor
PAR_AP21 -0,442 0,147 0,594 0,249 OK
PAR_AP22 -0,571 0,149 0,624 0,186 Poor
PAR_AP23 0,844 0,113 0,296 0,075 Poor
PAR_AP24 0,733 0,111 0,319 0,207 OK
PAR_AP25 -0,103 0,104 0,513 0,217 OK
PAR_AP26 -0,211 0,145 0,540 0,131 Poor
PAR_AP27 -0,944 0,113 0,702 0,254 OK
PAR_AP28 -0,087 0,144 0,510 0,175 Poor
PAR_AP29 -1,7 0,191 0,832 0,270 OK
PAR_AP30 0,822 0,157 0,302 0,202 OK
PAR_AP31 1,026 0,117 0,262 0,132 Poor
PAR_AP32 -0,916 0,157 0,698 0,304 OK
PAR_AP33 -0,87 0,111 0,686 0,207 OK
PAR_AP34 -0,093 0,103 0,509 0,136 Poor
PAR_AP35 -0,315 0,146 0,564 0,167 Poor
PAR_AP36 -0,42 0,147 0,589 0,241 OK
PAR_AP37 0,435 0,148 0,386 0,428 OK
PAR_AP38 -0,715 0,109 0,653 0,233 OK
PAR_AP39 0,456 0,148 0,381 0,223 OK
PAR_AP40 -0,348 0,104 0,570 0,340 OK
PAR_AP41 0,269 0,105 0,423 0,369 OK
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item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
PAR_AP42 0,055 0,104 0,474 0,222 OK
PAR_AP43 -1,312 0,171 0,772 0,241 OK
PAR_AP44 0,413 0,148 0,391 0,067 Poor
PAR_AP45 -1,1 0,116 0,732 0,292 OK
PAR_AP46 -1,839 0,143 0,849 0,180 Poor
PAR_AP47 -1,227 0,168 0,757 0,256 OK
PAR_AP48 -1,342 0,173 0,777 0,006 Poor
PAR_AP49 -1,021 0,114 0,717 0,301 OK
PAR_AP50 -1,978 0,210 0,866 0,066 Poor
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Table A.10B Item parameters ofPCP-Parvularia(Omitted the linking items)

item Standard item Flag for Rit
Name/ difficulty Error of B item discrimination
Abbreviation IRT (B) difficulty (p) (Rit)
PAR_BPO1 -1,163 0,168 0,741 0,296 OK
PAR_BP02 -0,012 0,148 0,487 0,244 OK
PAR_BP03 -0,185 0,149 0,528 0,293 OK
PAR_BPO5 -1,338 0,175 0,772 0,274 OK
PAR_BPO7 -0,563 0,152 0,617 0,213 OK
PAR_BPO08 0,642 0,156 0,337 0,155 Poor
PAR_BD12 -1,599 0,189 0,813 0,189 Poor
PAR_BP12 0,34 0,151 0,404 0,352 OK
PAR_BP13 -1,053 0,164 0,720 0,212 OK
PAR_BP14 -1,278 0,173 0,762 0,355 OK
PAR_BP15 0,715 0,158 0,321 0,232 OK
PAR_BP16 -0,339 0,150 0,565 0,200 OK
PAR_BP17 1,174 0,174 0,233 -0,053 Pathological
PAR_BP20 0,119 0,149 0,456 0,182 Poor
PAR_BP21 -1,708 0,195 0,829 0,181 Poor
PAR_BP22 -0,54 0,152 0,611 0,061 Poor
PAR_BP27 -0,702 0,155 0,648 0,277 OK
PAR_BP28 -0,923 0,160 0,694 0,060 Poor
PAR_BP29 -1,997 0,214 0,865 0,356 OK
PAR_BP30 1,33 0,181 0,207 0,018 Poor
PAR_BP31 -1,307 0,174 0,767 0,371 OK
PAR_BP33 -0,726 0,155 0,653 0,223 OK
PAR_BP36 0,119 0,149 0,456 0,368 OK
PAR_BP37 -0,974 0,162 0,705 0,181 Poor
PAR_BP38 -0,229 0,149 0,539 0,227 OK
PAR_BP45 -2,043 0,218 0,870 0,352 OK
PAR_BP46 -1,4 0,178 0,782 0,227 OK
PAR_BP47 -0,339 0,150 0,565 0,467 OK
PAR_BP48 -0,098 0,148 0,508 0,155 Poor
PAR_BP50 -0,339 0,150 0,565 0,208 OK
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Table A.11A Item parameters ofPCP-Media

item Standard item Flag
Name/ difficulty Errorof B item discrimination  for Rit
Abbreviation IRT (B) difficulty (p) (Rit)
MED_APO1 -0,416 0,109 0,638 0,198 OK
MED_AP0O2 -1,819 0,110 0,871 0,333 OK
MED_AP03 -0,358 0,108 0,625 0,148 Poor
MED_AP04 0,332 0,075 0,460 0,236 OK
MED_APO5 -0,034 0,075 0,548 0,166 Poor
MED_APO6 -0,144 0,106 0,576 0,025 Poor
MED_APO7 -0,733 0,082 0,703 0,273 OK
MED_APO08 -0,655 0,081 0,687 0,072 Poor
MED_AP09 -0,828 0,117 0,724 0,182 Poor
MED_AP10 -0,548 0,111 0,667 0,229 OK
MED_AP11 -1,381 0,096 0,816 0,300 OK
MED_AP12 -1,294 0,131 0,805 0,143 Poor
MED_AP13 -2,702 0,157 0,942 0,194 OK
MED_AP14 -0,001 0,105 0,542 0,465 OK
MED_AP15 -0,068 0,075 0,556 0,256 OK
MED_AP16 -0,349 0,077 0,621 0,116 Poor
MED_AP17 -0,897 0,119 0,737 0,305 OK
MED_AP18 -0,56 0,079 0,667 0,236 OK
MED_AP19 1,538 0,127 0,211 0,200 OK
MED_AP20 -2,264 0,184 0,914 0,277 OK
MED_AP21 0,478 0,106 0,427 0,292 OK
MED_AP22 -1,336 0,095 0,809 0,156 Poor
MED_AP23 -0,244 0,107 0,599 0,249 OK
MED_AP24 -1,759 0,108 0,865 0,310 OK
MED_AP25 -1,329 0,132 0,810 0,163 Poor
MED_AP26 -2,048 0,169 0,896 0,121 Poor
MED_AP27 0,674 0,077 0,381 0,202 OK
MED_AP28 -1,593 0,144 0,846 0,158 Poor
MED_AP29 0,138 0,075 0,506 0,226 OK
MED_AP30 0,184 0,105 0,497 0,158 Poor
MED_AP31 -0,256 0,107 0,602 0,211 OK
MED_AP32 -0,244 0,107 0,599 0,278 OK
MED_AP33 -1,055 0,123 0,766 0,266 OK
MED_AP34 -0,21 0,076 0,589 0,202 OK
MED_AP35 -0,335 0,108 0,620 0,144 Poor
MED_AP36 -0,597 0,112 0,677 0,182 Poor
MED_AP37 0,314 0,105 0,466 0,286 OK
MED_AP38 -0,285 0,077 0,607 0,274 OK
MED_AP39 -0,012 0,105 0,544 0,318 OK
MED_AP40 -0,659 0,113 0,690 0,248 OK
MED_AP41 -1,055 0,123 0,766 0,127 Poor
MED_AP42 -0,672 0,113 0,693 0,261 OK
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item Standard item Flag

Name/ difficulty Error of B item discrimination  for Rit
Abbreviation IRT (B) difficulty (p) (Rit)

MED_AP43 -0,279 0,077 0,605 0,167 Poor
MED_AP44 -1,301 0,094 0,804 0,373 OK
MED_AP45 -0,548 0,111 0,667 0,296 OK
MED_AP46 -0,998 0,086 0,753 0,113 Poor
MED_AP47 -0,535 0,111 0,664 0,104 Poor
MED_AP48 -1,132 0,125 0,779 0,208 OK
MED_AP49 -0,133 0,106 0,573 0,243 OK
MED_AP50 0,173 0,105 0,500 0,169 Poor
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Table A.11b Item parameters ofPCP-Media(Omitted the linking items)

item Standard item Flag
Name/ difficulty Error of B item discrimination  for Rit
Abbreviation IRT (B) difficulty (p) (Rit)
MED_BP03 0,703 0,111 0,373 0,315 OK
MED_BP04 0,158 0,107 0,500 0,304 OK
MED_BP06 0,444 0,108 0,432 0,322 OK
MED_BP08 -0,548 0,113 0,662 0,235 OK
MED_BP09 -1,273 0,132 0,797 0,262 OK
MED_BP11 0,363 0,108 0,451 0,288 OK
MED_BP13 0,826 0,112 0,346 0,189 Poor
MED_BP16 0,17 0,107 0,497 0,502 OK
MED_BP18 -0,267 0,109 0,600 0,298 OK
MED_BP20 -0,291 0,110 0,605 0,149 Poor
MED_BP22 -1,189 0,129 0,784 0,255 OK
MED_BP23 -1,015 0,124 0,754 0,405 OK
MED_BP24 -0,911 0,121 0,735 0,341 OK
MED_BP26 -1,683 0,150 0,854 0,284 OK
MED_BP27 0,691 0,111 0,376 0,116 Poor
MED_BP28 -1,515 0,142 0,832 0,173 Poor
MED_BP31 -0,058 0,108 0,551 0,332 OK
MED_BP32 -1,979 0,166 0,886 0,227 OK
MED_BP33 -1,437 0,139 0,822 0,311 OK
MED_BP34 -1,475 0,140 0,827 0,350 OK
MED_BP35 -0,256 0,109 0,597 0,399 OK
MED_BP37 -0,047 0,108 0,549 0,161 Poor
MED_BP38 -0,664 0,115 0,686 0,173 Poor
MED_BP39 -1,344 0,135 0,808 0,309 OK
MED_BP41 -0,703 0,116 0,695 0,250 OK
MED_BP42 -2,559 0,209 0,932 0,268 OK
MED_BP44 -1,683 0,150 0,854 0,219 OK
MED_BP45 -2,559 0,209 0,932 0,180 Poor
MED_BP48 -0,387 0,111 0,627 0,206 OK
MED_BP49 -0,771 0,118 0,708 0,286 OK
MED_ BP50 -0,498 0,112 0,651 0,312 OK
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APPENDIX B

CHARACTERISTICS OF THE FLAGGED ITEMS IN  INICIA
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Table B.1A: Poor or pathological items inPCD-Basica

item % of correct Flag

nr. answer (p) Rit Rir codé  Graphical analysis

1 0,92 0,0z 0.0¢ ABC  There is no REAL alternative for the correct answer

2 0,86 015 012 A There is no REAL alternative for the correct answer

4 0,84 0,1¢ 0,1¢ A There is no REAL alternative for the correct answer

S 0,59 015 010 BD The weakest students find the correct alternatoesasily

7 0,3¢€ 0,27 0,22 D

12 0,77 019 014 A There is no REAL alternative for the correct answer

17 0,84 0,1¢ 0,11 A There is no REAL alternative for the correct answer

26 0,44 0,13 0,08 A The BEST students do not find the correct altemeatand the
weakest students find the correct alternativeetasily

34 0,27 0,14 0,0¢ A The BEST students dnot find the correct alternative and 1
weakest students find the correct alternativestasly

43 0,36 001 -0,06 ABCD There seems to be several (or NO) correct answeridh guessing

43 0,8t 0,1€ 0,12 A There is no REAL alternative for the correct answer

47 0,53 016 011 A There seems to be TWO correct answers (B and A).

5C 0,2¢€ 0,1¢ 0,1C A There seems to be several (or NO) correct answeThe BEST
students do not find the correct alternative ardwieakest students
find the correct alternative too easily High guegsi

55 0,84 014 010 A There is no REAL alternative for the correct answer

56 0,73 0,09 0,04 ABD There is no REAL alternative for the correct answer

57 0,33 0,17 0,12 A There seems to be several (or NO) correct answeThe BEST
students do not find the correct alternative

61 0,8t 0,1¢ 0,11 A There is no REAL alternative for the correct answer

62 0,36 0,18 0,13 A There seems to be TWO correct answers (C and / The BEST
students do not find the correct alternative

64 0,0¢ 0,1€ 0,1< A There is no REAL alternative for the correct answer Check the
key! Most BEST students selected the alternative

68 0,47 0,11 0,05 AB There seems to be several (or NO) correct answeThe weakes
students find the correct alternative too easily

75 0,14 0,0t 0,01 ABD There seems to be several (or NO) correct answeThe BEST
students do not find the correct alternative ardwieakest students
find the correct alternative too easily

76 0,7t 0,17 0,1z A

There is no REAL alternative for the correct answer

1) A: Rit < 0.20 iten-total correlation is low, B: Rar >= Rir a distract®rrelates as high as or higher with the te
rest score than the correct alternative, C: RirO<the correct alternative does not correlate omesarrelates
negatively with the test's rest score, D: Rar >=aIlstracter - test score correlation is suspaiphigh
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Figure B.1A Poor or pathological items in PCD-Bésia Version A

Subgroup 0 -- Subtest 0 (Missings)

tem 1 Rit=0,03 tem 2 Rit=0,15
100,
& g =
801
% 60| 4 AQ) % A A)
§ m B*(92) GCL'J) m B(1)
z 40 5
Q v C(5) o v C(6)
207 N 0)  D*(86)
¥
O hd T hd
1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 - Subtest 0 (Missings)
tem 4 Rit=0,19 tem 5 Rit=0,15
10
8l
;-f» 6 4 A@) ;-j» 4 AQ9)
g m B (84) g = B(6)
© @
o v C@2) o v C*(59)
2 ¢ D(4) * D
0 T T 1
1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 -~ Subtest 0 (Missings)
ftem 12 Rit=0,19 ftem 17 Rit=0,15
10 100,
_
&
gow——
% & A (T7) S 60| 4 A
c c *
%; m B(1) g 0] m B*(84)
o v C(18) a vCc@
e D@ 20, * D@1)
o A ——
0 — & T & 0. * * A
1 2 3 4 1 2 3 4
Score Groups Score Groups

Subgroup 0 -- Subtest 0 (Missings)

122




Figure B.1A Poor or pathological items in PCD-Bésia Version A (cont'd.)
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Figure B.1A Poor or pathological items in PCD-Basia Version A (cont'd.)
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Figure B.1A Poor or pathological items in PCD-Bésia Version A (cont'd.)
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Table B.1B: Poor or pathological items inPCD-BésicaVersion B

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

1 0,9 0,05 0,02 A There is no REAL alternative for the correct answer

2 0,9 0,07 0,04 A There is no REAL alternative for the correct answer

9 0,48 0,11 0,06 AB The weakest students find the correct alternatoe
easily

10 0,85 0,19 0,16 A There is no REAL alternative for the correct answer

13 0,41 0,12 0,07 AB The weakest students find the correct alternatoe
easily

17 0,69 0,17 0,12 A There is no REAL alternative for the correct answer

20 0,35 0,18 0,13 BD The BEST students do not find the correct alteveati

34 0,32 0,14 0,09 ABD There seems to be TWO correct answers (A and D)

39 0,31 0,18 0,13 A The BEST students do not find the correct alteveati

43 0,39 0,13 0,08 A The BEST students do not find the correct altemeati

45 0,57 0,19 0,14 A The BEST students are messing with D

53 0,51 0,16 0,11 A The BEST students are messing with B and D

55 0,64 0,16 0,11 A The BEST students are messing with D

56 0,64 0,18 0,14 A The BEST students are messing with D

57 0,39 0,22 0,18 D

61 0,78 0,06 0,01 AB Thereis no REAL alternative for the correct answer

62 0,33 0,16 0,11 A There seems to be TWO correct answers (A and C)

64 0,39 0,12 0,07 ABD There seems to be TWO correct answers (D and C)

71 0,46 0,26 0,21 D

75 0,24 0,16 0,12 A There seems to be several correct answers

76 0,41 0,16 0,11 A The weakest students find the correct alternatioe
easily

77 0,59 0,13 0,08 A There is no REAL alternative for the correct answer

80 0,87 0,11 0,08 A There is no REAL alternative for the correct answer

1)A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higtith the test's rest
score than the correct alternative, C: Rir <= 0 ¢beect alternative does not correlate or evemetates negatively
with the test's rest score, D: Rar >= 10 a distractest score correlation is suspiciously high
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Figure B.1B Poor or pathological items in PCD-Bésk Version B
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Figure B.1B Poor or pathological items in PCD-Bésk Version B (cont'd.)
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Figure B.1B Poor or pathological items in PCD-Basi Version B (cont’d.)
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Figure B.1B Poor or pathological items in PCD-Bésk Version B (cont'd.)

tem 64 Rit=0,12

ltem 75 Rit=0,16

Subgroup 0 -- Subtest 0 (Missings)

Subgroup 0 -- Subtest 0 (Missings)

& 4 A(10) > A AQY)
§ = B(12) é = B(32)
53 ©
o v C(36) o v C*(24)
* D*(39) *D(9)
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 -- Subtest 0 (Missings)
tem 77 Rit=0,13 ftem 80 Rit=0,11
10 10
w1
8l
% 6 - ——— A A(13) % AQ2)
g B B (59) g B* (87)
53 53
o v C(6) o Cc@3
2 * D(20) D@)
0 T T 0 T : 1
2 3 1 2 3 4
Score Groups Score Groups

130




Table B.2A Poor or pathological items inrPCP-BésicaVersion A

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

3 0,15 0,12 0,05 ABD The BEST ones do not find the correct answer but
they are distracted by D. Check the key. Is D the
real key?

5 0,7 0,12 0,04 A There is no REAL alternatives for the correct anmswe
and the WEAKEST ones find the correct answer too
easily

12 0,78 0,17 0,09 A There is no REAL alternativetfi® correct answer

16 0,72 0,09 0,01 AB There is no REAL alternative for the correct answer
and the weakest students find the correct altenat
too easily

17 0,81 0,13 0,06 A There is no REAL alternativetfte correct answer
and the weakest students find the correct alteat
too easily

20 0,4 0,14 0,05 A There seems to be TWO correct answers (A and B)

22 0,63 0,18 0,09 A The WEAKEST ones find the otiradternative too
easily.

34 0,74 0,18 0,1 A There is no REAL alternative for the correct answer
and the weakest students find the correct altieaa
too easily

39 0,36 0,12 0,04 AB There seems to be TWO alteemtfor the correct
answer (C and B)

41 0,9 0,09 0,03 A There is no REAL alternative for the correct answer
and the weakest students find the correct alternat
too easily

47 0,77 0,14 0,07 A There is no REAL alternativetfee correct answer
and the weakest students find the correct alternat
too easily

49 0,52 0,16 0,07 AB There seems to be TWO alternatives for the correct

answer (D and B)

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or highith the
test's rest score than the correct alternativeRiC:<= 0 the correct alternative does not correlatesven
correlates negatively with the test's rest scoreR& >= 10 a distracter - test score correlat®suispiciously

high

131



ltem 3 Rit=0,12

ftem 5 Rit=0,12

100+
80
% 60y, //\’ A A (15) % A A (70)
8 o "B() 3 " B(7)
g v c(12) s vecE
* D(71) * D(18)
T ¥
2 3
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 -- Subtest 0 (Missings)
ftem 12 Rit=0,17 ltem 16 Rit=0,09
100+
//0
8(}! G —
S 60 A AQ) 3 2 AQ)
E o = B(12) g = B(11)
& v C(3) s v C*(72)
2&. e o D*(78) * D(15)
0 . ———¥
1 2 3 4
Score Groups Score Groups
Subgroup 0 - Subtest0 Subgroup 0 - Subtest 0 (Missings)
ftem 17 Rit=0,13 ltem 20 Rit=0,14
% % A A (40)
g g m B(43)
g & v C6)
¢ D(11)

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)

Score Groups
Subgroup 0 -- Subtest 0 (Missings)

132




ftem 22 Rit=0,18

ltem 34 Rit=0,18

% A A (63) % 4 A1)
§ = B(1) é m B (74)
@ @
o v C(25) o v C(©)
* D(10) *+ DO
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 -- Subtest 0 (Mssings)
ftem 39 Rit=0,12 ltem 41 Rit=0,09
10!
:.f, 4 A@9) :.j, 4 AQ
g m B(54) g = B*(90)
@ @
o v C*(36) o v C(6)
¢ D(1) ¢+ D()
(0L, ¢ — 1
1 2 3 4
Score Groups Score Groups
Subgroup 0 - Subtest0 Subgroup 0 -- Subtest0
ftem 47 Rit=0,14 ftem 49 Rit=0,16
100+
80+ //Fff———qf——fffff”’fiv
[} i’// [}
> 60 A A6) = A A(1D)
g = B() g " B (52)
s 40 5
o v C*(77) o v C(5)
* D(11) + D(30)

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)

Score Groups
Subgroup 0 -- Subtest 0 (Missings)

133




Table B.2B Poor or pathological items irPCP-BasicaVersion B

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

3 0,41 0,18 0,09 A There seems to be TWO alternatives for the correct
answer (C and B) and the BEST ones are distracted
by B

7 0,71 0,16 0,08 A There seems to be TWO alternatives for the correct
answer (C and B) and the BEST ones are distracted
by C

17 0,78 0,15 0,07 A There is no REAL alternatives for the correct answe

19 0,93 0,17 0,12 A There is no REAL alternatives for the correct answe

20 0,83 0,14 0,07 A The BEST ones are distracted by D

21 0,35 0,16 0,07 ABD There is NO correct answer and the BEST ones are
distracted by D. Check the key!

23 0,69 0,1 001 A The BEST ones are distracted by C

31 0,8 0,08 O AB The BEST ones are distracted by D and the
POOREST ones find the correct answer too easily

33 0,64 0,12 0,03 AB The BEST ones are distracted by B and the
POOREST ones find the correct answer too easily

37 0,76 0,18 0,1 A no problem

42 0,84 0,16 0,09 A There is no REAL alternative for the correct answer
and the POOREST students find the correct
alternative too easily

47 0,71 0,19 0,11 A no problem

48 0,88 0,09 0,03 AB Thereis no REAL alternatives for the correct anmswe

50 0,32 0,19 0.1 A The BEST students are messing with A and D. There

seems to be NO correct answer

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or highith the
test's rest score than the correct alternativeRi€:<= 0 the correct alternative does not correlatesven
correlates negatively with the test's rest scoreR@& >= 10 a distracter - test score correlat®suispiciously

high
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Table B.3 Poor or pathological items irPCD-Biologia

% of correct Flag

item nr. answer (p) Rit Rir codé  Graphical analysis

2 0,6¢ 0,2¢ 0,2¢ D

3 0,76 0,04 0,02 ABC There is no REAL alternative for the correct answer

4 0,7¢€ 0,2t 0,1¢ D

6 0,24 0,14 0,08 ABD The BEST students are distracted to alternativE€it@¢k the key!)

10 0,41 0,07 0 AB The BEST students are distracted to alternativE€l@@¢k the key!)

1 0,86 0,08 0,03 AB There is no REAL alternative for the correct answer

12 0,74 0,2t 0,1¢ D

16 0,64 0,24 0,17 D

18 0,2¢ 0,1¢ 0,1¢ A no problem

20 0,21 0,16 01 A There is no REAL correct answer

28 0,8 0,3t 0,3 D

33 0,19 0,02 0,03 ABCD  1hisis pathological item. The real correct answeseems to be C (not A). Check the key!

34 0,2¢ 0,14 0,0¢ BD There is no REAL correct answer

35 0,97 0,02 0 AB There is no REAL alternative for the correct answer

36 0,8¢ 0,07 0,0z A There is no REAL alternative for the correct answer

40 0,04 -0,12 -0,15 ABCD This is pathological one because the BEST studengse distracted to alternative C (Check the key!).
Definitely D is not the Key! I'd guess C instead.

44 0,82 0,1% 0,0¢ A There is no REAL alternative for the correct answer

45 0,79 0,02 -0,04 ABCD There is no REAL alternative for the correct answer

47 0,04 -0,12 -0,1£ ABCD This is pathological one because the BEST studengse distracted to alternative D (Check the key!).
Definitely A is not the Key! I'd guess D instead.

50 0,61 0,11 0,04 AB There is no REAL alternative for the correct answer

52 0,4¢ -0,11 -0,1¢ ABCD This is pathological one because the BEST studenése confused. For the best students there are two
correct answers (C and B)

53 0,13 0,12 0,07 A There is no REAL alternative for the correct answer

55 0,64 0,1z 0,0¢ ABD There is no REAL alternative for the correct answer

58 0,49 0,08 0,01 ABD

The BEST students are confused. For the best diittere are TWO correct answers (B and D)

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higbith the test's rest score than the correctradtére, C: Rir <= 0 the
correct alternative does not correlate or everetates negatively with the test's rest score, D:>Ral0 a distracter - test score correlation Epgtiously high
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Table B.4 Poor or pathological items irPCD-Fisica

item % of correcl Flag

nr. answer (p) Rit Rir  codé Graphical analysis

10 0,48 0,47 0,44 D

16 0,43 0,44 0,41 D

24 0,22 0,30 0,27 D

25 0,57 0,31 0,27 D

30 0,35 029 025 D

33 0,29 0,52 049 D

34 0,37 0,52 049 D

39 0,49 022 018 D

40 0,2 0,3 0,31 D

43 0,89 0,12 0,09 A There is no REAL alternative for the correct answer

44 0,58 0,16 0,12 A The BEST students are distracted to alternative
B. For the best ones there are TWO correct
answers (A and C).

46 0,51 0,17 013 A The POOREST students guess the correct answer

53 0,54 0,25 0,21 D

56 0,88 0,14 0,11 A There is no REAL alternative for the correct answer

57 0,55 036 032 D

59 0,32 0,13 0,09 ABD There seems to be TWO alternatives for the

correct answer; the BEST students are distracted
to alternative B (Check the key!)

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or highith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate omex@relates
negatively with the test's rest score, D: Rar >=aXstracter - test score correlation is suspatiohigh
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Table B.5 Poor or pathological items irPCD-Matematica

item % of correcl Flag

nr. answer (p) Rit Rir  codé Graphical analysis

1 0,96 0,08 0,05 A This is poor because there is no REAL alternatore f
the correct answer

3 0,93 0,09 0,06 A This is poor because there is no REAL alternatore f
the correct answer

32 0,92 0,06 0,03 AB This is poor because there is no REAL alternatore f
the correct answer

37 0,55 0,14 0,09 ABD This is poor because the BEST students are
messing with B. Actually the B seems to be quite
good option for a correct one. (Check the Key!)

47 0,3 0,14 0,09 AB This is poor because there seems to be TWO correct
answers (D and A)

50 0,76 0,13 0,09 A This is poor because the POOREST find the correct
answer too easily

57 0,19 0,00 -0,04 ABCD This is pathological because the BEST ones do not

find the correct alternative. The correct
alternative seems to be C (not B)?

1) A: Rit<0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or highith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate ones@relates
negatively with the test's rest score, D: Rar >=aIlistracter - test score correlation is suspatphigh
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% A A()
c
g m B*(19)
53
o v C(50)
* D(22)

Score Groups
Subgroup 0 -- Subtest 0 (Missings)
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Table B.6 Poor or pathological items irPCP-Quimica

Flag

itemnr. p Rit Rir codé  Graphical analysis

1 0,92 0,0t 0,00 ABD Thereis no REAL alternative for the corranswer AND the WEAKEST fini
the correct answer too easily

2 086 01 0,05 A There is no REAL alternative for the correct answer

3 0% 01¢ 01z A The BEST students are messing with B. Sleepineber@ise OK.

5 0,63 0,17 0,11 A The BEST students are messing with C and B andMBAKEST find the
correct answer too easily . High Guessing.

12 01 0,0¢ 0,0t ABD Thisis pathological because there seems to be wipkey. Check the key.
Definitely B is the correct one! Maybe B?

16 0,39 0 -0,07 ABCD The WEAKEST find the correct answer too easily andthe BEST are
distracted to B. Check the key. B correct?

17 0,5¢ 0,2z 0,06 A There seems to be TWO correct answers (B and A) drthe WEAKEST
find the correct answer too easily. High Guessing.

22 086 015 01 A There is no REAL alternative for the correct answer

23 0,8¢ 0,1- 0,11 A There is no REAL alternative for the correct ans@hiiD the WEAKEST find
the correct answer too easily

24 049 013 006 A There seems to be TWO correct answers (C and D)

26 0,8¢ 0,1¢ 0,1c This is pathological because the WEAKEST find the arrect answer too
easily. High Guessing.

27 0,73 0,25 0,19 This is pathological because the WEAKEST find the arrect answer too
easily. High Guessing.

29 0,57 -0,11 -0,1¢ ABCD This is pathological because the WEAKEST find the arrect answer too
easily. There seems to be another correct answer, D

35 0,98 0,09 0,07 A There is no REAL alternative for the correct ansaed the WEAKEST find
the correct answer too easily . Guessing. Justasy item.

38 0,71 -0,1z -0,1¢ ABCD This is pathological because the WEAKEST find the arrect answer too
easily and the BEST ones are messing with C. Chetihe key!There seems
to be another correct answer, C.

39 0.9 016 012 A There is no REAL alternative for the correct answer

42 0,37 02 0,1 D

43 035 014 008 A There seems to be TWO correct answers (A and B)

45 0,1z 0,2 0,0¢ ABD There seems to be SEVERAL or NO correct answers anithe BEST ones
are messing with B

46 0,84 0,18 0,13 AD There is no REAL alternative for the correct ansard the BEST ones are
distracted to D

47 0,7¢ 0,07 0,01 AB There is no REAL alternative for the correct ansaed the WEAKEST finc
the correct answer too easily.

48 0,71 019 013 A no problem

5C 0,47 0t 04t D

51 0,45 0,17 0,1 A There seems to be TWO correct answers (B and A) aride BEST ones are
messing with A

52 02 035 03 D

54 0,84 0,17 0,12 A There is no REAL alternative for the correct ansaed the WEAKEST find
the correct answer too easily . Guessing.

57 0,4t 0,1z 0,0t AB There seems to be SEVERAL alternatives for the coect answer and the
BEST ones are distracted to D and the WEAKEST findthe correct
answer too easily. High Guessing.

59 0,5¢ 0,2¢ 0,1¢ BD

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or highith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate ones@relates
negatively with the test's rest score, D: Rar >=aHistracter - test score correlation is suspgtiobigh
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tem 1 Rit=0,05

ltem 2 Rit=0,1

1004
\ - /////J —
801 -
g 6o e & 4 AQ)
g = B(0) g = B (86)
g 40 @
o v C(6) o v C(14)
201 : o D*(92) * D(0)
On
1 2 3 4 1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup O -- Subtest0
tem 3 Rit=0,19 tem 5 Rit=0,17
100
A
80+ \\i
% 601 A A (80) % 4 A0)
g 4 = B(12) g = B(12)
3] 5]
a v C(@) [N v C(18)
* D(6) ¢ D*(63)
04 * & 4
1 2 3 4
Score Groups Score Groups
Subgroup O -- Subtest0 Subgroup O - Subtest 0 (Missings)
ftem 12 Rit=0,09 tem 16 Rit=0
% A A (10) % A A(35)
g = B(51) g = B(18)
o @
a v C@4) o vC@
* D(16) ¢ D*(39)

Score Groups
Subgroup O - Subtest 0 (Mssings)

Score Groups
Subgroup O - Subtest 0 (Missings)
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ftem 17 Rit=0,13

ftem 22 Rit=0,15

§ A A(3D) % A A (86)
3 m B (59) g = B(4)
o o
o v C(6) o v C(6)
*+ D@ * D@
Score Groups Score Groups
Subgroup O -- Subtest 0 (Missings) Subgroup 0 -- Subtest0
ftem 23 Rit=0,15 ltem 24 Rit=0,13
. / e
8 [ —. 80-
% 6 A A (88) % A AQ2)
g = B g = B@
o @
a v C(0) [ v C(43)
2 + D) 207 * D* (49)
—
03 ¥ ¥ )
1 2 3 4
Score Groups Score Groups
Subgroup O - Subtest 0 (Mssings) Subgroup O - Subtest 0 (Missings)
ltem 26 Rit=0,18 ltem 27 Rit=0,25
1004 oy
-
//
80+
% 601 A A (86) % A A (73)
§ = B(4) § = B(4)
o 40| 3
o v CQ) o v C(@)
207 « D) * D(12)
— =
0] < ¥ L)
1 2 3 4

Score Groups
Subgroup O - Subtest 0 (Mssings)

Score Groups
Subgroup O -- Subtest0 (Missings)
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ltem 29 Rit=-0,11

ftem 35 Rit=0,09

% 4 A(10) % A AQ)
3 = B(Q) g = B*(98)
o o
o v C*(57) o v C(0)
* D(24) * D(2
2 3
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup O -- Subtest0
ltem 38 Rit=-0,12 ltem 39 Rit=0,16
% A A(d) % A A(d)
g = B (71) g = B*(90)
o @
a v C(18) o vC@
* D(0) ¢ D(0)
Score Groups Score Groups
Subgroup O -- Subtest 0 (Missings) Subgroup O - Subtest 0 (Mssings)
ftem 43 Rit=0,14 tem 45 Rit=0,13
% A A(45) % A A (12)
g = B (35) g = B(43)
o ©
a v C(6) [N v C(29)
* D(10) ¢ D(12)

Score Groups
Subgroup O -- Subtest 0 (Missings)

Score Groups
Subgroup O -- Subtest0 (Missings)
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ftem 46 Rit=0,18

ltem 47 Rit=0,07

100
,/
L
> 4 A@ > 60 A4)
c c
8 m B(8) I B(8)
o 40
o v C*(84) o C* (76)
* D) 207 ' D(12)
f _
=
0
1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 -- Subtest0
ftem 51 Rit=0,17 ltem 54 Rit=0,17
% A A(39) % A(0)
g ®m B (45) g B* (84)
o @
a v C(10) o Cc@
* D(6) D(12)
1 2 3 4
Score Groups Score Groups
Subgroup O -- Subtest0 Subgroup O -- Subtest0
ftem 57 Rit=0,12
% A A(18)
(=
e ® B(10)
o
o v C*(45)
¢ D(27)

Score Groups
Subgroup 0 -- Subtest0
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Table B.7A Poor or pathological items inrPCD-HistoriaVersion A

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

1 0,94 0,16 0,12 ABC There is no REAL alternative for the correct answer

5 0,83 0,22 0,17 ABD No problem

6 0,6 0,14 0,06 A There seems to be TWO alternatives for the correct
answer

7 0,48 0,46 0,4 D

10 0,57 0,12 0,05 A There is no REAL alternative for the correct answer

12 0,63 0,17 0,1 A There is no REAL alternative for the correct answer
and the weakest students find the correct alternat
too easily

16 0,37 0,18 0,11 A There seems to be TWO alternatives for the correct
answer (D and B)

17 0,54 0,19 0,12 The BEST students seems to distracted to D

19 0,36 -0,05 -0,12 A This is pathological because the POOREST guess
the correct, alternative and the BEST ones are
distracted to B (instead of D)

23 0,55 0,16 0,08 A There seems to be TWO alternatives for the correct
answer (B and D)

36 0,83 0,18 0,12 There is no REAL alternative for the correct answer

43 0,42 0,18 0,11 ABCD There seems to be TWO alternatives for the correct
answer (C and D)

46 0,2 -0,14 -0,19 A This is pathological because the BEST students do
not know the correct answer. Check the key - C
could be correct.

49 0,45 0,18 0,11 A The BEST students do not find the correct alteveati
and because the weakest students find the correct
alternative too easily

50 0,66 0,10 0,03 A There is no REAL alternative for the correct answer
and because the BEST students do not find the
correct alternative

51 0,44 0,10 0,03 A The BEST students do not find the correct alteveati
and because the weakest students find the correct
alternative too easily

56 0,81 0,21 0,16 BD

57 0,51 0,17 0,09 A There seems to be several good options for the best
students

59 0,64 0,18 0,11 A The BEST students do not find the correct altemeati
and because the weakest students find the correct
alternative too easily

60 0,04 0,02 -0,01 A There is no REAL alternative for the correct

answer. Check the Key. May be C?

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higlith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate omex@relates
negatively with the test's rest score, D: Rar >=aHistracter - test score correlation is suspgtiobigh
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tem 1

Rit=0,16

ltem 6

Rit=0,14

% A A (94) % A A
e c
8 = B(2) I m B(5)
o o
o v C(2 o v C(30)
* D(2 * D* (60)
Score Groups Score Groups
Subgroup O - Subtest 0 (Mssings) Subgroup O - Subtest 0 (Missings)
ftem 10 Rit=0,12 tem 12 Rit=0,17
% A A(57) % 4 A(10)
g = B(14) g m B (63)
o @
a v C(9) [ v C(17)
* D(20) ¢ D(10)
2 3
Score Groups Score Groups
Subgroup O - Subtest 0 (Mssings) Subgroup O -- Subtest0
ftem 16 Rit=0,18 tem 17 Rit=0,19
% 2 AQD) % A A (54)
(= c
g ® B*(37) ] = B(2
o ©
a v C(24) o v C(16)
* D(36) ¢ D(26)

2 3

Score Groups
Subgroup O -- Subtest 0 (Missings)

Score Groups
Subgroup O -- Subtest0 (Missings)
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ftem 19 Rit=-0,05

ltem 23 Rit=0,16

§ A AQ) % A A(10)
§ m B(54) § m B* (55)
@ @
o v C(@®) o v C(8)
* D*(36) ¢ D(24)
2 3
Score Groups ) Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup 0 -- Subtest 0 (Missings)
tem 36 Rit=0,18 tem 43 Rit=0,18
% 4 A@®) % A A®7)
g = B(@®) g = B(12)
© 5]
a v C*(83) o v C* (42
* D@ ¢ D(38)
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 -- Subtest 0 (Missings)
ltem 46 Rit=-0,14 ltem 49 Rit=0,18
% A A (20) % A A(8)
g " BQ) g " BQ)
© 5]
o v C(77) o v C*(45)
¢ D) ¢ D(45)

Score Groups
Subgroup 0 -- Subtest0

Score Groups
Subgroup 0 -- SubtestO
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tem 50

Rit=0,1

tem 51

Rit=0,1

% 4 AQ) % LAG
g = B(19) g = B(47)
5 53
o v C(12) o v C®)
* D*(66) * D (44)
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Missings) Subgroup 0 -~ Subtest 0 (Missings)
ftem 59 Rit=0,18 ftem 60 Rit=0,02
100,
o
[} [ *
g 4 A(26) g 60 A A (4)
8 " B() 8 o "B
@ @
o v C(7) o vC@
* D (64) 20, * D(89)
“\\""\\, - -
0¥ —— —F
1 2 3 4

Score Groups
Subgroup O -- Subtest0

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)
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Table B.7B Poor or pathological items irPCD-HistoriaVersion B

% of correct

answer (p) Rit

item

nr.

7 0,85
10 0,58
12 0,81
16 0,45
19 0,43
21 0,94
25 0,69
27 0,76
33 0,53
34 0,45
37 0,74
41 0,17
44 0,51
51 0,51
59 0,92

0,19

0,07

0,17
0,07

0,01
0,13
0,03

0,18
0,15
0,11
-0,01

-0,19

0,17

0,18
0,16

Rir
0,13

0.00

0,11
-0,01

-0,06
0,10
-0,04

0,11
0,08
0,04
-0,07

-0,24

0,10

0,10
0,12

Flag
codé
A
ABC

AD
ABCD

ABCD
ABCD
A
A

AB
ABC

ABCD

ABD

A
A

Graphical analysis

There is no REAL alternative for the correct answer
and because the weakest students find the correct
alternative too easily

There is no REAL alternative for the correct answer
and because of high guessing parameter

There is no REAL alternative for the correct answer
There seems to be TWO correct answers (B and
D). The weakest students find the correct
alternative too easily and the BEST students are
messing with D

There seems to be TWO correct answers (B and D)
There is no REAL alternative for the correct answer
There is no REAL alternative for the correct answer
and because the weakest students find the correct
alternative too easily

There is no REAL alternative for the correct answer
The BEST students are distracted by A

There are TWO correct alternatives (C and B)

The weakest students find the correct alternative
too easily, and he BEST ones are messing with D.
TWO correct?

This is pathological because the BEST students do
not find the correct alternative. Definitely A iotn
the correct answer. I'd guess C instead.

The BEST students are messing with B and D. No
correct answer?

There are TWO correct alternatives (A and B)

There is no REAL alternative for the correct
alternative

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higlith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate ones@relates
negatively with the test's rest score, D: Rar >=aXstracter - test score correlation is suspatiohigh

155



ftem 10

Rit=10,07

ftem 12

Rit=0,17

% A A (58) % A AQ)

3 = B(13) 3 m B (81)

@ @

o v C(13) o v C(17)
* D(17) *D()

Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 -- Subtest 0 (Missings)
tem 16 Rit=0,07 ftem 19 Rit=0,01
1004
80+

o 60 O & 4 AQO)

g m B+ (45) g m B(53)

5] )

Q v C(24) o vCc@
* D(28) ¢ D*(43)

Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 -- Subtest0
ftem 21 Rit=0,13 ftem 25 Rit=0,03

% A AQ) % A A(11)

g = B (94) g = B(10)

5] )

Q v C(1) o v C©O
¢ D@3 ¢ D*(69)

1 2 3 4
Score Groups Score Groups

Subgroup 0 -- Subtest0

Subgroup 0 - Subtest 0 (Missings)
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ftem 27

Rit=0,18

ltem 33

Rit=0,15

> 4 A6) % 4 A(26)

g = B(17) 5 = B()

@ @

o v C*(76) e MESHCS)
* D) ¢ D(11)

Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 -- Subtest 0 (Mssings)
ftem 34 Rit=0,11 ftem 37 Rit=-0,01

% 1 AQQ) % A AQD)

3 ® B (45) 3 1 B(Q)

@ o

o v C(49) o v C*(74)
¢ D@3 ¢ D(23)

v *
2 3
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup 0 - Subtest0
ltem 41 Rit=-0,19 ftem 44 Rit=0,17

% A A(17) % 4 A®B)

5 " B@) g = B(18)

5] 5]

Q v C(75) a v C*(51)
¢ D@3 * D(22)

Score Groups
Subgroup 0 - Subtest0

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)
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Percentage

ltem 51 Rit=0,18

2 3

Score Groups
Subgroup 0 - Subtest0

4 A(46)
m B*(51)
v C(0)

¢ D@3

Percentage

ltem 59 Rit=0,16

Score Groups
Subgroup 0 -- Subtest0

A A1)
= B(3)
v C*(92)

* D(3)
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Table B.8A Poor or pathological items inPCD-LenguajeVersion A

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

1 0.9 0,14 0,09 A There is no REAL alternative for the correct answer

5 0,6¢ 0,0¢ 0,01 ABD This is poor because WEAKEST students find the e
answer too easily

8 0,63 0,08 0 ABD  This is poor because, for the BEST students, theesns to be
TWO alternatives for the correct answer (B and A)

14 0,4¢ 0,1C 0,0z ABD There is TWO alternatives for the correct answertlie BEST
students (A and D), and the weakest studentstfindcorrect
alternative too easily

16 0,54 0,0¢ 0,01 AB There seems to be TWO alternatives for the comastver (C
and B)

23 0,36 0,16 0,08 A There seems to be NO correct answer

24 0,94 -0,1¢ -0,1¢ ABCD This is pathological because the POOREST know the
correct alternative and the BEST ones are distractk to D
(instead of B)

26 0,56 0,36 0,29 D

28 0,42 0,07 -0,01 ABC  There seems to be NO correct answer

29 0,76 -0,08 -0,15 ABCD This is pathological because there seems to be TWO
alternatives for the correct answer (D and B). Chdc the
key! and because the POOREST know the correct

32 0,64 0,16 0,09 AB There seems to be TWO alternatives for the comastver (B
and D)

33 0,9¢ 0,1¢ 0.1 A There is no REAL alternative for the correct answer

36 0,81 0,13 0,06 ABD The BEST students seem to be distracted to D.Hentthere
are TWO correct answers.

3¢ 0,8¢ 0,1C 0,0¢ ABD  There is no REAL alternative for the correct answer

40 0,74 0,11 0,04 A There is no REAL alternative for the correct ansvesrd
because the weakest students find the correainatiee too
easily

42 0,74 0,0 -0,08 ABC  The weakest students find the correct alterndtivesasily

43 0,76 0,10 0,03 ABD There is no REAL alternative for the correct ansveard
because the weakest students find the correainatiee too
easily

46 0,95 0,13 0,09 A There is no REAL alternative for the correct ansvesrd
because the weakest students find the correainatiee too
easily

49 0,7z 0,11 0,04 ABD  This is poor because, for the BEST students, theeens to b
TWO alternatives for the correct answer (B and D)

52 0,55 0,11 0,03 ABD The BEST students seem to be distracted to D.Hentthere
are TWO correct answers (B and D)

53 0,9¢ 0,1€ 0,14 A There is no REAL alternative for the correct ansvesrd
because the weakest students find the correanatiee too
easily

57 0,57 0,14 0,07 ABD The BEST students seem to be distracted to D.Hentthere
are TWO correct answers (A and D). Check the key!

59 0,55 0,14 0,06 ABD The BEST students seem to be distracted to A. li@mnf there
are TWO correct answers (A and C).

6C 0,3¢ 0,2€ 0,1¢ D

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higtith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate ones@relates
negatively with the test's rest score, D: Rar >=aHistracter - test score correlation is suspgtiobigh
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ftem 1 Rit=0,14

ftem 5 Rit=0,09

% A(6) % A A(d)
g B(1) g " B(@)
@ ©
o C*(90) o v C*(69)
D(1) ¢ D(24)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 -- Subtest0
tem 8 Rit=0,08 tem 14 Rit=0,1
% A(16) % A A4
g B* (63) g = B(5)
3] )
Q c(13) o v C(21)
D (9) ¢ D*(49)
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 - Subtest 0 (Missings)
ftem 16 Rit=0,09 ltem 23 Rit=0,16
% AD) % A A (36)
g B (54) g = B(13)
5] )
o C(5) o v C(30)
D (39) ¢ D(19)

Score Groups
Subgroup 0 -- Subtest 0 (Missings)

Score Groups
Subgroup 0 -- Subtest 0 (Missings)
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ltem 24 Rit=-0,15 ltem 28 Rit=0,07
% A AQ) % 4 A(20)
g B+ (94) g ® B(29)
@ ©
o v C(0) o v C*(43)
¢ D(4) *D®
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 - Subtest 0 (Missings)
ltem 29 Rit=-0,08 ltem 32 Rit=0,16
% A AQ) % A A@®
g = B*(76) g = B (64)
3] )
o v C(4) o v C(©)
* D(18) * D(23)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup 0 - Subtest 0 (Mssings)
ftem 33 Rit=0,13 ltem 36 Rit=0,13
=
_
g 4 AQ) & A A@)
g = B (96) g " B(1)
5] )
o vCc@ o v C*(81)
¢ D(0) ¢ D(14)
O ¥ ¥ ]
1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 - Subtest0
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ltem 39 Rit=0,1

ltem 40 Rit=0,11

[ [
g A4 g A A(19)
§ B(4) § ® B(0)
o ©
o C*(88) o vC@®
2 3
Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 - Subtest0
ftem 42 Rit=0,02 tem 43 Rit=0,1
[} " [}
g A (74) g A A(18)
g B(0) g = B (76)
@ o
o C(5) o vC@)
D (16) * D(4)
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 - Subtest 0 (Mssings)
ftem 46 Rit=0,13 ltem 49 Rit=0,11
100, A
A A
S
801
% 601 A (95) % 4 A@Q)
g B(0) 3 = B(10)
s 40 5
a c() o v C(10)
201 DE) ¢ D*(73)
0 —
1 2 3 4
Score Groups Score Groups

Subgroup 0 - Subtest 0 (Mssings)

Subgroup 0 - Subtest 0 (Mssings)
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ftem 52 Rit=0,11

ltem 53 Rit=0,16

% A(0) % 1 AQ0)

g B* (55) g B (0)

@ ©

e C®) o v C()
D (40) ¢ D*(99)

Score Groups Score Groups
Subgroup 0 -- Subtest0 Subgroup 0 -- Subtest0
ftem 57 Rit=0,14 ftem 59 Rit=0,14

% A (57) % 4 A(0)

g B(21) g = B(9)

3] 5]

o C@4 o v C*(55)
D (18) * D(14)

Score Groups
Subgroup 0 - Subtest0

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)
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Table B.8B Poor or pathological items irPCD-LenguajeVersion B

item Flag

nr. p Rit Rir codé Graphical analysis

1 0,99 -0,04 -0,06 ABC There is no REAL alternative for the correct answer

2 0,94 0,01 -0,0c ABCD This is poor/pathological because there is no REARIternative for
the correct answer and because of high guessing geneter

3 0,87 0,28 0,22 D

6 0,5 0Q,1¢ 0,1 A There seems to be TWO correct ones (D and C) anBEST student
are messing with C

9 0,34 0,16 0,08 A There seems to be TWO correct ones (B and C) an8HST students
are messing with C

11 0,6€ 0,15 0,0t A There is no REAL alternative for the correct answalternative A
should be changed - no one selects it

12 0,72 0,20 0,12 BD

16 0,84 0,2C 0,14 BD

17 0,65 0,29 0,21 D

19 0,6¢ 0,04 -0,0c  ABC There seems to be TWO correct ones (D and C) amB8HST student
are messing with C

20 0,81 0,23 0,17 D

24 0,51 0,1¢ 0,0¢ A There seems to be TWO correct ones (D and C) an8HST student
are messing with C. No one selects A

27 0,62 0,18 0,09 A The BEST students are distracted by B and the PC8ORines find the
correct answer too easily

3C 0,7t 0,0¢ 0 ABD  There seems to be TWO correct ones (A and D) aa@HEST student
are messing with A. no one selects C

31 0,78 0,18 0,11 A The BEST ones are messing with D

32 0,44 0,1t 0,0€ A There seems to be TWO correct ones (B and D) am8HST student
are messing with B. (practically) no one selectsr &£

34 0,93 0,01 -0,04  ABCD There in no REAL alternative for the correct one

35 0,94 0,0¢ 0,0z A There in no REAL alternative for the correct one

37 0,91 0,19 0,14 A There in no REAL alternative for the correct one

38 0,7¢ 0,1¢ 0,0¢ A The BEST ones are messing with A and C

39 0,96 0,14 0,1 A There in no REAL alternative for the correct one

4C 0,7¢€ 0,14 0,07 A There in no REAL alternative for the correct onel dhe POORES
ones are guessing the correct answer too easily

42 0,79 0,09 0,02 AB The BEST ones are messing with A

45 0,87 0,17 0,12 A There in noREAL alternative for the correct one and the POOR)
ones are guessing the correct answer too easily

46 0,81 0,16 0,09 ABD There in no REAL alternative for the correct onal dhe POOREST
ones are guessing the correct answer too easily

47 0,72 0,1¢ 0,1 A The BEST ones are messing with B and the POORESE @me
guessing the correct answer too easily

50 0,4 0,12 0,03 ABD  There in NO correct answer

51 0,82 0,1 0,03 AB There in no REAL alternative for the correct onel dhe POORES’
ones are guessing the correct answer too easily

53 0,85 -0,02 -0,08 ABCD The BEST ones are messing with D and the POOREST es know
the correct answer too easily

56 0,7¢ 0,14 0,07 ABD There in no REAL alternative for the correct onel dhe BEST one

are messing with D

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higlith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate ones@relates
negatively with the test's rest score, D: Rar >=aHistracter - test score correlation is suspgtiohigh
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Table B.9A Poor or pathological items inPCD-ParvulariaVersion A

item Flag

nr. p Rit Rir codé Graphical analysis

1 0,85 0,13 0,08 A There is no REAL alternative for the correct answer

2 0,83 0,14 0,08 A There is no REAL alternative for the correct answer

5 0,7 014 0,07 A There is no REAL alternative for the correct ansaed the
weakest students find the correct alternativestasily

8 054 0,1 0,02 AB There seems to be TWO alternatives for the coaestver (D
and C)

9 0,71 0,13 0,06 A There seems to be TWO alternatives for the coaestver (D
and A). Also, the weakest students find the caradternative
too easily

11 0,79 0,08 0,02 AB The BEST ones are distracted to (D). check the key!

15 039 0,09 0,01 AB  The WEAKEST students guess too easily the cormsvar

20 0,54 0,12 0,04 ABD The POOREST guess the correct alternative and Hrey rof
the BEST ones are distracted to A

22 0,43 -0,05 -0,13 ABCD This is pathological because there seems to be TWO
alternatives for the correct answer (B and C). Chdc the
key! (C would be more plausible)

31 0,56 0,14 0,06 AB There seems to be specific knowledge in group 2 taed
poorest find the correct answer too easily

32 0,23 0,15 0,08 AB This is pathological because there seems to be TWO
alternatives for the correct answer (D and C). ORtere is
NO correct answer!

B8 0,29 0,24 0,17 BD

35 0,14 0,1 0,04 ABD This is pathological because the BEST students dooin
know the correct answer. This is just POOR item.

36 08 014 0,08 A There is no REAL alternative for the correct ansveed
because the weakest students find the correchatiee too
easily

45 0,8 0,19 0,13 A There is no REAL alternative for the correct ansveed
because the weakest students find the correchatiee too
easily

47 0,41 0,13 0,05 A This is pathological because there seems to be TWO
alternatives for the correct answer (A and D).

51 0,32 0,11 0,04 AB This is pathological because there seems to be TWO
alternatives for the correct answer (A and D). TheBEST
ones are messing with D

53 0,79 O -0,07 ABCD This is pathological because the BEST students doon
know the correct answer and because the weakest dents
find the correct alternative too easily. This is jst POOR
item.

o4 0,56 0,17 0,09 A The weakest students find the correct alternativesasily

55 0,64 0,26 0,19 D

56 0,52 0,06 -0,02 ABCD This is pathological because the BEST students dooin
know the correct answer. They mess with D and A. fis is
just poor item.

57 0,55 0,18 0,1 A This is pathological because the BEST students doon

know the correct answer. They are messing with B. |80
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the weakest students find the correct alternativéoo easily
This is pathological. Seems that there are TWO coect
answers (C and D). Of these the C would be more
probable. Check the key!

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or highith the test's

rest score than the correct alternative, C: RirO<the correct alternative does not correlate ones@relates
negatively with the test's rest score, D: Rar >=aHistracter - test score correlation is suspgtiobigh

60 0,17 0,17 0,11 ABD
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Table B.9B Poor or pathological items irPCD-ParvulariaVersion B

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

1 0,77 0,08 0,02 ABD There is no REAL alternative for the correct answer
and because the WEAKEST ones know the correct
answer too easily

2 0,82 0,17 0,11 A There is no REAL alternative for the correct answer

10 0,56 0,19 0,12 A There are TWO correct alternatives (C and D) and
the BEST students are messing with C

11 0,64 023 0,16 D

13 0,51 0,21 0,14 D

14 0,46 0,06 -0,02 ABC There are TWO correct answers (D and A) or NO
correct answer

16 0,55 0,18 0,1 A There are TWO correct alternatives (D and B) and
the BEST students are messing with B

17 0,76 0,17 0,1 A There is no REAL alternative for the correct answer
and the WEAKEST students find the correct
alternative too easily

21 0,45 0,14 0,07 A There are THREE correct answers or NO correct
answer

24 0,76 0,01 -0,06 ABCD There is no REAL alternative for the correct answer
and the WEAKEST students find the correct
alternative too easily

27 0,68 0,16 0,09 A The BEST students are messing with A

28 0,7 0,19 0,12 A The BEST students are messing with D

29 0,5 0,17 0,1 A The weakest students find the correct alterndabee
easily

30 0,46 0,25 0,17 D

33 0,19 0,06 O ABCD This is pathological because the BEST students
are messing with B and the WEAKEST ones find
the correct one too easily Check the key! B could
be a correct one.

35 0,29 0,16 0,09 A There are THREE correct answers

36 0,83 0,06 O AB There is no REAL alternative for the correct
alternative

39 0,56 0,14 0,06 A There seems to be TWO correct answers

51 0,33 0,17 0,09 ABD There seems to be TWO correct answers BEST ones
are messing with D. Check the key!

52 0,3 0,03 -0,04 ABCD This is pathological because the WEAKEST
students find the correct answer too easily. Check
the key! D?

55 0,66 0,16 0,09 ABD The BEST ones are messing with A. Check the
key! A could be correct!

56 0,59 0,15 0,07 A The BEST ones do not find the correct answer

59 0,32 0,18 0,11 ABD There are THREE correct answers

60 0,27 0,11 0,04 AB There is NO correct answer

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higlith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate omex@relates
negatively with the test's rest score, D: Rar >=aHistracter - test score correlation is suspgtiobigh
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Table B.10A Poor or pathological items irPCP-ParvulariaVersion A

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

12 0,81 0,03 -0,04 ABC The BEST ones do not find the correct answer and
WEAKEST ones find the correct answer too easily

13 0,51 0,03 -0,06 ABCD There are TWO correct answers (D and B)

15 0,72 0,18 0,1 A The WEAKEST ones find the correct answer too
easily

17 0,23 0,12 0,04 AB There seems to be THREE correct answers and the
BEST ones do not find the correct one

18 0,87 0,15 0,09 A There is no REAL alternative for the correct answer

20 0,66 0,2 0,12 BD

23 0,32 0,13 0,056 A There seems to be TWO correct answers (A and B)
and the BEST ones do not find the correct one. They
mess with B

24 0,34 0,17 0,09 A There seems to be TWO correct answers (A and C)
and the BEST ones do not find the correct one. They
mess with C

26 0,53 0,17 0,08 A The WEAKEST ones find the correct alternative too
easily

28 0,51 0,19 0,11 A There seems to be TWO correct answers (D and B)
and the BEST ones do not find the correct one. They
mess with B

31 0,25 0,18 0,1 A There seems to be TWO correct answers (C and B)
and the BEST ones do not find the correct one. They
mess with C

34 0,51 0,16 0,07 A The WEAKEST ones find the correct alternative too
easily

42 0,46 0,16 0,08 A The WEAKEST ones find the correct alternative too
easily

44 0,4 0,08 0 ABC This is pathological because the WEAKEST find the
correct alternative too easily and because thesmse
to be TWO correct answers (C and D)

48 0,78 0,05 -0,02 ABC The WEAKEST find the correct alternative too
easily and the BEST ones do not find the correet on
They mess with B

50 0,87 0,08 0,02 ABD Thereis no REAL alternative for the correct answer

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higlith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate ones@relates
negatively with the test's rest score, D: Rar >=aXstracter - test score correlation is suspatiohigh
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Table B.10B Poor or pathological items irPCP-ParvulariaVersion B

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

6 0,29 0,11 0,03 AB There is no correct answer

8 0,34 0,2 0,12 BD

17 0,23 -0,02 -0,09 ABCD The WEAKEST ones find the correct answer too
easily the BEST ones does not find the correct
one. They are messing A. Check the key. Poor
item.

18 0,87 0,13 0,08 A There is no REAL alternative for the correct answer

22 0,61 0,15 0,07 A The WEAKEST ones find the correct answer too
easily and the BEST ones are distracted by D.

23 0,28 0,11 0,03 AB There is no correct answer

28 0,7 0,02 -0,06 ABC There seems to be TWO correct answers (C and D)
and the BEST ones do not find the correct one. They
mess with D and the WEAKEST ones find the
correct answer too easily

30 0,2 0,1 0,03 AB There seems to be TWO correct answers (C and D)
and the BEST ones do not find the correct one. They
mess with D and the WEAKEST ones find the
correct answer too easily

32 0,27 0,17 0,1 A There seems to be TWO correct answers (B and C)
and the BEST ones do not find the correct one. They
mess with A

35 0,51 0,16 0,08 A The WEAKEST ones find the correct answer too
easily

46 0,78 0,16 0,09 A The WEAKEST ones find the correct answer too
easily

48 0,51 0,15 0,07 ABD The WEAKEST ones find the correct answer too

easily

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or higlith the test's
rest score than the correct alternative, C: RirO<the correct alternative does not correlate onexarelates
negatively with the test's rest score, D: Rar >=aXstracter - test score correlation is suspatiohigh
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ltem 6 Rit=0,11

ltem 17 Rit=-0,02

§ A AQ32) % AD)
g = B(26) 3 B (29)
@ ©
& v C(10) o C (60)
* D*(29) D (12)
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Missings) Subgroup 0 -- Subtest 0 (Mssings)
ftem 18 Rit=0,13 ftem 22 Rit=0,15
% 4 A®B) % A()
3 =B g B* (61)
° o
o v C(2 o C(9)
* D*(87) D(21)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 -- Subtest 0 (Mssings)
ftem 23 Rit=0,11 ltem 28 Rit=0,02
% A A (28) % A
g = B(43) g B(0)
5] )
Q v C(23) o C*(70)
¢ D4 D (29)

Score Groups
Subgroup 0 - Subtest 0 (Mssings)

Score Groups
Subgroup 0 - Subtest 0 (Missings)
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ltem 30 Rit=0,1

ltem 32 Rit=0,17

> 4 A) > 4 A(15)
3 =B 3 " B (27)
o ©
o v C(71) o v C(54)
* D*(20) * D@
0 T * +
1 2 3 4
Score Groups Score Groups
Subgroup 0 - Subtest 0 (Mssings) Subgroup 0 -- Subtest 0 (Mssings)
ftem 35 Rit=0,16 ltem 46 Rit=0,16
100+
8(}«777777 - /
I
% A A (51) % 604 A A(15)
g = B(10) g = B(1)
o Y
o v C(9) o vC@®)
* D(28) 20"\./\ * D*(78)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 - Subtest0
ftem 48 Rit=0,15
% 4 A
g = B(7)
5]
o v C*(51)
* D(32)

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)
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Table B.11A Poor or pathological items irPCP-MediaVersion A

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

6 0,58 0,10 0,01 ABD The BEST ones do not find the correct answer; they
are distracted by A. Check the key. Is A the regt’k

8 0,7 0,17 0,09 A There is no REAL alternatives for the correct anmswe
and the WEAKEST ones find the correct answer too
easily

13 0,94 0,19 0,15 A There is no REAL alternative for the correct answer

25 0,81 0,18 0,11 A There is no REAL alternative for the correct answer

26 0,89 0,18 0,13 A There is no REAL alternative for the correct answer
and the WEAKEST students find the correct
alternative too easily

27 0,37 21 13 The BEST students seems to distracted to D. There
seems to be TWO correct answers (B and D)

28 0,85 0,15 0,08 A The POOREST find the correct alternative too easily
There is no REAL alternative for the correct answer

35 0,62 0,18 0,10 A no problem

41 0,76 0,17 0,10 A There is no REAL alternatives for the correct answe
and the WEAKEST ones find the correct answer too
easily

46 0,79 0,16 0,09 A The WEAKEST ones find the correct alternative too
easily

47 0,66 0,15 0,07 A The WEAKEST ones find the correct alternative too
easily

50 0,5 0,18 0,09 A The WEAKEST ones find the correct alternative too

easily

1) A: Rit < 0.20 item-total correlation is low, B: Ra= Rir a distracter correlates as high as or higtieh the
test's rest score than the correct alternativeRi€:<= 0 the correct alternative does not correlateeven
correlates negatively with the test's rest scorelR&r >= 10 a distracter - test score correlatiauspiciously

high
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ltem 6 Rit=0,1

ltem 8 Rit=0,17

2 3 4

Score Groups
Subgroup O -- Subtest0

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)

100,

801
% 601 e A A(31) % A AQD)
g — = B(4) g = B(16)
S 401 o
fo) fo)
o »\A/.///‘ v C*(58) o v C(9)

* D(5 * D*(70)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 -- Subtest 0 (Mssings)
ftem 13 Rit=0,19 ftem 25 Rit=0,18
100 B S
//

so?
% 601 4 A(4) % A K8
c c
g m B(1) Q = B(3)
o 40 3
o v CQ) a vC@)

2&‘ * D" (%4 + D(11)

0i;§‘z‘;=¢.
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ftem 26 Rit=0,18

ltem 27 Rit=0,21

100+ 100+
==
| i
gom— 801
% 601 AQ) % 601 L AQ)
§ B* (89) g = B*(37)
o 40 3
o c(@) o v C(19)
204 D(®) * D(41)
1 ——+——_»
o}
1 2 3 4
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Missings) Subgroup 0 - Subtest 0 (Mssings)
ftem 28 Rit=0,15 ftem 41 Rit=0,17
1004
801 _—
e
e
% AQR) % 601 A A(11)
3 B(@3) 3 " B(@g)
& s 40
o C(9) o vC@
D* (85) * D*(76)

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)

Score Groups
Subgroup 0 - Subtest 0 (Missings)
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ftem 46 Rit=0,16

ltem 47 Rit=0,15

% A AQD) % A A(24)
g mB() g m B(4)
) 5]
o v C*(79) o v C()
* D(18) * D*(66)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 - Subtest 0 (Missings)
ftem 50 Rit=0,18
100,
801
§ 60 A A(27)
g ;.77,,,,,,1///*/ = B*(50)
@
o ] r/.———\ v C(13)
R YT
¢,
0 T T
1 2 3

Score Groups
Subgroup 0 -- Subtest 0 (Missings)
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Table B.11B Poor or pathological items irPCP-MediaVersion B

item % of correct Flag

nr. answer (p) Rit Rir  codé Graphical analysis

2 0,57 0,10 0,02 AB This is poor because POOREST ones find the correct
answer too easily. Guessing value HIGH

10 0,67 0,17 0,09 A This is poor because POOREST ones find the correct
answer too easily

20 0,61 0,18 0,10 A The BEST ones do not find the correct answer; they
are distracted by D. There seems to be two correct
answers (A and D)

27 0,37 0,15 0,07 ABD There is NO correct answer. The BEST ones are
distracted by D. Check the key!

37 0,55 0,18 0,11 A This is poor because POOREST ones find the correct
answer too easily. Guessing value HIGH

47 0,71 0,13 0,06 A The BEST ones do not find the correct answer they

are distracted by D. There seems to be two correct
answers (C and D)

1) A: Rit < 0.20 item-total correlation is low, B: Rar Rir a distracter correlates as high as or highith the
test's rest score than the correct alternativeRi€:<= 0 the correct alternative does not correlatesven
correlates negatively with the test's rest scorelR&r >= 10 a distracter - test score correlat@suspiciously

high
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ltem 2 Rit=0,1

ltem 17 Rit=0,18

100+
80
7/7/74
% A AQ3) % 60 - / A A (62)
= h= A
g = B(6) g ® B(12)
) 5 40
o v C*(57) o v C(16)
* D(32) * D(11)
Score Groups Score Groups
Subgroup 0 -- Subtest 0 (Mssings) Subgroup 0 -- Subtest0
ftem 20 Rit=0,18 ftem 27 Rit=0,15
% A A (61) % A(29)
3 = B(0) 3 B(13)
@ @
o v C(7) o C*(37)
* D(32) D (20)
Score Groups Score Groups
Subgroup 0 - Subtest0 Subgroup 0 -- Subtest 0 (Mssings)
ftem 37 Rit=0,18 ftem 47 Rit=0,13
100, 10!
801
% 601 4 A(B) % AQ)
g v =B g B
o 40 5
* N v C(55) a C*(71)
_ * D(27) D (23)

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)

N |

1 2 3

Score Groups
Subgroup 0 -- Subtest 0 (Mssings)
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APPENDIX C
DIF analysis of the items in INICIA
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Table C.1A DIF of PCD-BéasicaVersion A

Item®

=

© 0o ~NO O WN

B R R
WN RO

H
S

15
16
17
18
19
20

z
DIF stat (standardized
(MH) )

0 -

1,2701 0,156
0,2714 -0,4606
0,8411 -0,0953
0,5358 -0,3237
0,2838 -0,8539
0,7753 -0,2498
0,699 -0,3275
1,3032 0,1776

0 -

0 -

1,7532 0,4391
2,1452 0,7038
0,4358 -0,467
1,1432 0,1265
0,7368 -0,2296

Item
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

z
DIF stat (standardized

(MH) )

1,4575 0,1506
0,8913 -0,0632
2,3077 0,3588
2,2216 0,6353
0,5343 -0,5587
0,5954 -0,4932
0,3633 -0,6845
1,4634 0,3521
0,5282 -0,5839
1,1548 10,1179
2,0605 0,3053
2,7297 0,9178
2,8107 0,7141
0,663 -0,2244
0,3662 -0,9285

1) the items are highlighted when the | > 0.700
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Item
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

DIF stat z

(MH)

0,2811
1,3399
0,5269
1,2612
0,7616
1,5179
0,4584
0,8169
0,6183
1,0835
0,4347

0,8464
4,1384
1,3239
0,5511
0,5257
1,2713

(standardized

-0,5302
0,263

-0,626
0,1708

-0,1077
0,3723
-0,5101
-0,1309
-0,4561
0,0517
-0,7574

-0,0916
0,5942
0,2526
-0,3997
-0,5069
0,1328

Item
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

DIF Z

stat (standardized
(MH) )
1,0468 0,0311
1,4541 0,34
1,0169 0,0146
1,9122 0,5551
1,7843 0,3201
0,9804 -0,011
0,1618 -1,0309
1,7162 0,2993
0,4101 -0,7751
1,0469 0,0428
0,6178 -0,4352
0,7277 -0,2719
0,6947 -0,3421
0,4666 -0,6296
3,2743 0,8054
2,0529 0,647
0,967 -0,0303
1,4182 0,3321
1,7049 0,364



Score groups
Allitems

Score groups
Allitems

Score groups
Allitems

DIF Iltem6 DIF Item14 DIF Item 37
1.0 104 10
0.92
a 4
0z
0.8 0.75 0.8
=)
064 0.67 i
S o6 056 5 S o6
b= 4591 k= 4591 £ 050 asSg1l
=3 (n=317) §_ (n=317) % ] 2 (n=317)
<] <) S 04
2 044 = 5 04 0.35
" Sg 2 s Sg 2 | 028 029 = Sg2
(n=22) (n=22) (n=22)
021 021
] | 4 008
0.00 0.00 0.00 0.00
0.0 T T 1 00 T T 1 0.0 T 2 ]
1 2 3 4 1 2 3 4 1 2 3 4
Score groups Score groups Score groups
All items All items Allitems
DIF Item 36 DIF Item40 DIF Item67
104 104 10
0.92
=] 4
081 081 081
0.66 ]
0.60
S o6 S o6 S o6
€ 9 050 051 a4 Sg1l b= 050 a Syl B a4 Sg1l
g i s (n=317) S a 041 042 (n=317) S (n=317)
o o y o
g 9 03 a a %4
(5] = Sg 2 = Sg 2 | = Sg 2
(n=22) (n=22) (n=22)
0.21 0.2+ 047 017
1 1 y 0.04
0.00 0.00 0.00 6.98 001
0.0 T T 1 0.0 T T 1 0.0 b T 1
1 2 3 4 1 2 3 4 1 2 3 4
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Proportion

DIF Item 69
104
0.8 0.75 0.75
=] a
067
0.60
0.6
A 591
047 (n=317)
04 039
y = Sg2
07 (e22)
0.2
0.00
0.0 T T 1
1 2 3 4

Score groups
Allitems

Proportion

10q

0.8

0.6

0.4

0.2+

DIF Item75

Score groups
Allitems

a 591
(n=317)

= Sg 2
(n=22)
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Table C.1B DIF of PCD-BasicaVersion B

z z DIF z
DIF stat (standardized DIF stat (standardizec DIF stat z stat (standardized

ltem" (MH) ) Item (MH) ) Item (MH) (standardized Item (MH) )

1 0,5223 -0,2608 21 0,2285 -0,6263 41 1,1186 0,0635 61 1,7846 0,4714
2 1,0992 0,0522 22 1,1446 0,0727 42 0,854 -0,1462 62 0,9332 -0,0622
3 0,5802 -0,358 23 0 -- 43 1,0036 0,0032 63 0,8759 -0,1185
4 1,5483 0,2769 24 0,304 -0,4944 44 0 - 64 1,5112 0,3598
5 1,7243 0,4518 25 1,4174 0,285 45 2,0545 0,6395 65 1,0082 0,0053
6 1,3314 0,2499 26 0,9963 -0,0031 46 0,3074 -0,5996 66 0,8922 -0,0805
7 0,6955 -0,3263 27 4,0663 0,6041 47 1,1372 0,1164 67 1,3459 0,257
8 0,7725 -0,1908 28 0,1628 -1,0576 48 0,5764 -0,3746 68 2,0474 0,551
9 0,2182 -1,1259 29 0,7603 -0,2375 49 0,7946 -0,0976 69 1,1967 0,1654
10 0,4474 -0,3254 30 0,0923 -0,8155 50 0,5108 -0,5476 70 0,2428 -0,7299
11 1,1941 0,0959 31 1,0188 0,015 51 0,8019 -0,1934 71 0,8181 -0,1766
12 0,8576 -0,0846 32 0,9999 -0,0001 52 1,8074 0,5267 72 1,3145 0,2437
13 1,0326 0,0297 33 0,4738 -0,5984 53 0,9993 -0,0006 73 0,6966 -0,3269
14 0,9194 -0,0668 34 0,4374 -0,7491 54 2,3689 0,4281 74 0,8713 -0,117
15 0 -- 35 1,358 0,1618 55 1,0642 0,0537 75 1,2917 0,2092
16 1,0963 0,0769 36 0,8246 -0,1499 56 1,6214 0,414 76 0,738 -0,2805
17 0,8533 -0,1146 37 0,1754 -0,8536 57 0,9059 -0,0887 77 1,6193 0,4459
18 0,9513 -0,0363 38 0,473 -0,5863 58 2,747 10,6422 78 1,3606 0,2768
19 1,3283 0,2394 39 0,7337 -0,2789 59 0,9627 -0,0322 79 0,9923 -0,0065
20 0,8749 -0,1214 40 0,4601 -0,711 60 0,9645 -0,0291 80 0,4753 -0,3006

1) the items are highlighted when the | > 0.700
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Score groups
Allitems

Score groups
Allitems

DIF ltem9 DIF Item 30 DIF ltem 34
1.00 100 100 1.00
1.0% B 10 [ ——] 107
08 076 08 077 08 08
S o6 S o6 S o6 050
B 050 049 4 Sg1l £ 05 A Sg1 k= 4 Sg1
g 1 045 (n=306) 8 (n=306) = (n=306)
S o4 o0 O ogy 2 o4 036
o o y o y 83 0.33
m Sg 2 = Sg 2 ] m Sg 2
(n=21) (n=21) (n=21)
0.24 0.24 02
0,00 .00 0,00 .00 0.00
0.0 & T ] 0.8 & T ] 0.8 il T 1
1 2 3 4 1 2 3 4 1 2 3 4
Score groups Score groups Score groups
Allitems Allitems Allitems
DIF Item 37 DIF Item40 DIF Item70
100 1.00 100
1.0 & 0 107 1.0 B
081 0.77 0.8
067
o
S o8] S o6 050 s
b< 4591 b= o048 *Sg1l b= 4591
8 0. (n=306) S (n=306) S (n=306)
09_ 04 g 04 g
= Sg 2 = Sg 2 = Sg 2
0.2 (n=21) 023 0 (n=21) (n=21)
0848 02116 0.2
0.00 0.00 000 0.00 0.00
00 & T ] 0.0 & T ] 0.0 & T |
1 2 3 4 1 2 3 4 1 2 3 4

Score groups
Allitems
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Table C.2A DIF of PCP BasicaVersion A

DIF stat z DIF stat z DIF stat z
ltem  (MH) (standardized Item  (MH) (standardized Item (MH)  (standardized)
1 0,6878 -0,3646 21 1,2879 0,1028 41 0,9494 -0,0303
2 0,9458 -0,0565 22 1,1623 0,1486 42 0,1122 -0,9263
3 1,6965 0,3481 23 1,6181 0,4219 43 1,0397 0,0316
4 0,7925 -0,2011 24 0 - 44 0,6616 -0,361
5 2,9413 1,0705 25 0 -- 45 1,077 0,067
6 1,5691 0,3828 26 0,633 -0,3353 46 0,7972 -0,2158
7 0,5798 -0,5474 27 0,634 -0,3005 a7 1,9573 0,627
8 1,4015 0,3354 28 0,8317 -0,1632 48 2,68 0,748
9 0,4091 -0,375 29 1,072 0,044 49 1,0078 0,008
10 2,5052 0,9358 30 0,5296 -0,5652 50 0,4494 -0,7321
11 2,1165 0,6939 31 0,3547 -0,7512
12 0,8231 -0,1497 32 1,0914 0,0766
13 0,7508 -0,2854 33 0,7428 -0,2153
14 0,6641 -0,3291 34 1,9044 0,5816
15 0,4299 -0,5781 35 0,9938 -0,0035
16 0,6831 -0,3149 36 0,9125 -0,0908
17 3,3309 11,1125 37 1,3219 0,2645
18 0,1846 -1,144 38 3,0133 1,09
19 0 - 39 0,909 -0,1019
20 1,1439 0,1366 40 1,1496 0,1381

1) the items are highlighted when the | > 0.700
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DIF ltem5 DIF ltem10 DIF ltem17
160 104
| 0.88
080 084
08 08775 : 075
1 067
=
S 2 S S 08
f= A Sg1l = A 591 = 050 451
S (n=299) S (n=299) =3 ® (n=299)
O 4l o S o4
Z o4 03 £ Z o4
=] 5] Sg 2 5] Sg 2 5] Sg 2
(n=26) (n=26) (n=26)
0.2 0.2
0.00
0.0 T T ] 0.0 T T 0.0 T T ]
1 2 3 4 1 2 3 1 2 3 4
Score groups Score groups Score groups
Allitems Allitems Allitems
DIF Item18 DIF Item31 DIF Item 38
1o, 1 1 1§ £
0.8
067
= - 0g2 = c
S 08 053 057 S 2
= y 4+ 591 = 1591 = 4591
S om (n=299) S (n=299) = (n=299)
S 04] e S o4 033
o B sg2 o w Sg 2 o 5] = Sg 2
(n=26) (n=26) (n=26)
0.2 0.2 0.2
0.00
00 T T 1 00 T T 00 T T 1
1 2 3 4 1 2 3 1 2 3 4
Score groups Score groups Score groups
Allitems Allitems Allitems
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Proportion

DIF Item 42 DIF Item 48
4o 100 100
1088 i 104 093 8
0.89 y
o
0.8 0.76
0.72
0.65
08P S o6
A 591 b= aSg1
(n=299) =3 (n=299)
o
04 = o4 038
5] Sg 2 | =] 5] Sg 2
(n=26) (n=26)
0.2 0.2
0.00

0.0 T T ] 0.0 T T ]

1 2 3 4 1 2 3 4

Score groups Score groups
Allitems Allitems
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Table C.2B DIF of PCP-BasicaVersion B

DIF stat z DIF stat z DIF stat z

ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 1,6074 0,401 21 1,2907 0,2102 41 0,7086 -0,263
2 0,5989 -0,4266 22 0,2753 -0,72 42 0,3317 -0,468
3 0,5671 -0,4836 23 1,6906 0,4662 43 0,352 -0,5596
4 0,2511 -0,7614 24 0,502 -0,4083 44 0,7596 -0,254
5 0,6305 -0,3086 25 4,3894 0,9012 45 1,6566 0,3139
6 0,5354 -0,3283 26 0,9099 -0,0655 46 0,9541 -0,0301
7 2,3509 10,7306 27 1,0039 0,0031 47 0,4772 -0,4914
8 0,6222 -0,4211 28 1,0359 0,025 48 1,7634 0,3646
9 0,6583 -0,2352 29 1,0204 0,0128 49 0,6225 -0,4002
10 0,9147 -0,0735 30 0,2123 -0,8942 50 2,0499 0,5152
11 1,3509 0,2329 31 0,7322 -0,2083

12 0,43 -0,5166 32 0,6242 -0,1942

13 1,0567 0,0429 33 1,5671 0,3979

14 0,2317 -0,5827 34 0,1862 -1,3682

15 1,3587 0,2355 35 0,98 -0,0153

16 0,5354 -0,4188 36 1,627 0,3687

17 0,9796 -0,0157 37 0,674 -0,2707

18 1,5583 0,3834 38 0,2608 -0,5286

19 2,3691 0,4569 39 1,3232 0,2294

20 1,8621 0,4744 40 0,7015 -0,3046

1) the items are highlighted when the | > 0.700
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DIF ltem4 DIF ltem7 DIF Item 22
100 100 100 1.00 100 1.00
[ 1.0+ [ ] 1.0q [s] u]
0.80 0.81
081
0.57
c c 0 0.60 c
o o 06 ] S
b= 451 b= 451 b= 4591
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5] Sg 2 | [s] Sg 2 [s] Sg 2
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1 2 3 4 1 2 3 4 1 2 3 4
Score groups Score groups Score groups
Allitems Allitems Allitems
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10, o0 o 14 1 1o, o
y 0.90 0.9
1 =] 1=
0.
0.8+4 0.8
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S 06 S S
| 4851 £ 451 s
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g of $ $
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000
00 T T ] 0.0 i T ] 0.0 T T ]
1 2 3 4 1 2 3 4 1 2 3 4
Score groups Score groups Score groups
Allitems Allitems Allitems
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Table C.3 DIF of PCD-Biologia

DIF stat z DIF stat z DIF stat z

ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 1,764  0,3392 21 0,8241 -0,1401 41 0,685 -0,2768
2 1,5544 0,3473 22 1,5153 0,3028 42 1,4564 0,2613
3 1,5865 0,3522 23 0,7981 -0,1602 43 0,4611 -0,2955
4 0,839 -0,1135 24 0 - 44 0,5292 -0,3335
5 1,4456 0,2258 25 1,4066 0,1852 45 1,0294 0,0191
6 0,8899 -0,0829 26 0,9611 -0,0281 46 0,755 -0,2051
7 3,3231 0,6887 27 0,4444 -0,46 47 -- --

8 2,4856 0,613 28 1,4962 0,2391 48 0,3065 -0,8641
9 0,2494 -0,8796 29 1,1031 0,0707 49 0,4809 -0,4051
10 0,8112 -0,1648 30 0,2464 -0,9938 50 0,7577 -0,2173
11 0,3371 -0,4346 31 0,7341 -0,2487 51 0,3223 -0,8694
12 5,5064 1,0497 32 1,455 0,261 52 0,5447 -0,4958
13 0,8489 -0,1318 33 6,6424 0,7137 53 0,8053 -0,1244
14 0,3172 -0,6207 34 0,8037 -0,15 54 0,7483 -0,1026
15 0,6823 -0,2513 35 0 -- 55 0,6263 -0,3514
16 1,0244 0,0191 36 1,3583 0,1745 56 1,3898 0,224
17 4,7689 0,8523 37 1,0388 0,0228 57 0,5455 -0,4778
18 1,8195 0,3922 38 1,3192 0,1907 58 0,9723 -0,022
19 0,5367 -0,4422 39 0,6264 -0,3404 59 1,289 0,1909
20 1,1309 0,0819 40 0,625 -0,1673 60 0,5498 -0,4457

1) the items are highlighted when the | > 0.700
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10q

0.8

DIF Item9

0.75
=]

0.67 0.67
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Table C.4 DIF of PCD-Fisica

DIF stat z DIF stat z DIF stat z

ltem  (MH) (standardized Item  (MH) (standardized Item (MH)  (standardized)
1 1,4289 0,2733 21 0,9134 -0,0587 41 0,5624 -0,4181
2 4,2978 0,7525 22 0,6488 -0,2359 42 2,4597 0,6283
3 1,3561 0,2098 23 0,7654 -0,1718 43 1,5946 0,2472
4 1,4228 0,2322 24 1,9812 0,4117 44 0,804 -0,1823
5 1,0111 0,0082 25 1,6504 0,3898 45 0,4582 -0,6249
6 1,584  0,2895 26 1,0496 0,0381 46 1,1249 0,1001
7 3,5347 0,6266 27 1,2154 0,145 47 1,532 0,2587
8 0,7538 -0,2174 28 0,9741 -0,0197 48 1,5285 0,2835
9 0,8585 -0,103 29 0,7813 -0,1664 49 0,8349 -0,13
10 0,2373 -0,9591 30 0,8991 -0,083 50 0,3314 -0,7759
11 0,3164 -0,7975 31 0,3209 -0,8465 51 1,4608 0,3015
12 0,2907 -0,8272 32 0,4624 -0,4988 52 0,9906 -0,0067
13 1,8485 0,4501 33 1,0447 0,0284 53 2,1588 0,6117
14 1,3582 0,2398 34 0,5787 -0,3963 54 2,6412 0,7526
15 0,6192 -0,3278 35 0,9588 -0,0343 55 0,8172 -0,1569
16 1,1456 0,0942 36 4,6687 0,9163 56 1,1453 0,0776
17 1,5915 0,3492 37 2,218 0,5819 57 0,5727 -0,4333
18 0,5572 -0,4427 38 4,3463 1,0789 58 1,029 0,0208
19 2,4514 0,6784 39 2,208 0,6238 59 1,396 0,2594
20 1,0943 0,0605 40 1,12 0,0725 60 0,2603 -0,8879

1) the items are highlighted when the | > 0.700
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Table C.5 DIF of PCD-Matematica

DIF stat z DIF stat z DIF stat z
ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 1,168  0,0933 21 1,1803 0,196 41 1,1501 0,1819
2 0,3298 -0,6507 22 1,6261 0,5967 42 1,3646 0,3431
3 1,1004 0,0691 23 1,4851 0,419 43 1,3001 0,3137
4 0,8857 -0,1362 24 0,6772 -0,4806 44 0,9156 -0,118
5 0,9132 -0,0957 25 0,6929 -0,5012 45 1,1387 0,1539
6 0,7823 -0,3168 26 1,4671 0,4209 46 0,4894 -0,8814
7 0,7899 -0,3009 27 0,9112 -0,096 47 0,8433 -0,2287
8 1,8241 0,814 28 2,2562 0,9856 48 1,067 0,0854
9 1,314  0,3707 29 0,5673 -0,635 49 0,5846 -0,5258
10 1,0745 0,1007 30 0,2828 -1,0924 50 0,7058 -0,4314
11 1,4829 0,5073 31 0,7347 -0,3973 51 1,2688 0,324
12 0,9667 -0,042 32 0,9909 -0,0075 52 0,8034 -0,2863
13 0,8043 -0,2443 33 0,7507 -0,3848 53 0,8355 -0,2404
14 0,8467 -0,1988 34 0,9914 -0,0109 54 1,3551 0,3981
15 0,9593 -0,0452 35 1,049 0,0637 55 1,2111 0,2404
16 1,0426 0,0536 36 1,1281 0,1377 56 0,5897 -0,6884
17 1,0672 0,0786 37 1,2634 0,339 57 1,3751 0,3585
18 1,4997 0,5362 38 0,3865 -1,171 58 0,541 -0,7691
19 0,9474 -0,064 39 0,5812 -0,6956 59 0,6625 -0,565
20 0,7698 -0,3447 40 1,5323 0,5157 60 1,0749 0,0966

1) the items are highlighted when the | > 0.700
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Table C.6 DIF of PCD-Quimica

DIF stat z DIF stat z DIF stat z
lten (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 1,9636 0,2494 21 0,3649 -0,4035 41 0,846 -0,0875
2 0,7778 -0,0988 22 2,1529 0,3561 42 1,2427 0,115
3 2,3867 0,4196 23 0,8482 -0,0587 43 0,1751 -0,9147
4 0,3857 -0,3914 24 0,4023 -0,5087 44 2,3978 0,486
5 1,7104 0,2939 25 5,4468 0,8018 45 -- --
6 0,5455 -0,2958 26 2,1481 0,3373 46 3,4648 0,6002
7 0,7453 -0,1617 27 1,4519 0,1856 47 1,4786 0,2022
8 1,7284 0,2064 28 1,8511 0,3276 48 0,5414 -0,3197
9 0,9487 -0,0314 29 3,7884 0,6731 49 0,2165 -0,6475
10 0,6892 -0,1964 30 1,5799 0,2388 50 2,6056 0,4431
11 0,5769 -0,2392 31 1,8611 0,2578 51 1,5813 0,2636
12 0,3199 -0,5416 32 1,2014 0,0626 52 0,1964 -0,8077
13 0,4367 -0,4023 33 0,7563 -0,158 53 1,3333 0,097
14 0,2705 -0,6329 34 3,2014 0,4523 54 0,5586 -0,2185
15 1,0056 0,0029 35 0 -- 55 0,3889 -0,3518
16 1,3116 0,1596 36 2,4848 0,4583 56 1,6071 0,2767
17 1,3333 0,1613 37 0,3529 -0,3274 57 0,5652 -0,3182
18 0,4583 -0,4106 38 0,6207 -0,2257 58 0,5389 -0,3304
19 1,0569 0,0294 39 0 -- 59 0,3862 -0,4924
20 0,9407 -0,0271 40 1,1217 0,0694 60 0,8596 -0,0752

1) the items are highlighted when the | > 0.700
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Table C.7A DIF of PCD-Historia Version A

DIF stat z DIF stat z DIF stat z
ltem’ (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 31,8064 1,1923 21 1,6217 0,2756 41 0 --
2 0,6699 -0,2157 22 1,1101 0,0593 42 1,7115 0,21
3 0,8772 -0,0634 23 1,281 0,1464 43 2,1111 0,3947
4 1,7827 0,3012 24 0,3131 -0,4424 44 0 --
5 0 -- 25 2,9947 0,5238 45 0,6659 -0,1976
6 1,1198 0,065 26 2,175 0,4133 46 0,6482 -0,2153
7 0,7231 -0,1881 27 1,3742 0,1534 47 1,2596 0,1067
8 2,0936 0,3725 28 0 -- 48 1,2723 0,1305
9 1,237 0,1112 29 1,7054 0,2494 49 1,9226 0,361
10 0,8444 -0,0939 30 0 -- 50 1,3425 0,1639
11 2,726  0,5932 31 0,24 -0,6727 51 0,8019 -0,1258
12 4,2196 0,7845 32 0,9377 -0,036 52 1,9096 0,3376
13 0 -- 33 0,3592 -0,481 53 7,5302 1,0131
14 0,9403 -0,0261 34 0 -- 54 1,7724 0,3052
15 1,7947 0,3292 35 0 -- 55 0,444 -0,3856
16 1,2186 0,1146 36 0 -- 56 0,7698 -0,0988
17 1,5736 0,2675 37 0,1831 -0,5722 57 1,7601 0,3003
18 0,8455 -0,0636 38 0,5733 -0,2157 58 0 --
19 3,0795 0,4508 39 1,9153 0,3741 59 0,8973 -0,0574
20 0 -- 40 0,893 -0,0468 60 -- --

1) the items are highlighted when the | > 0.700
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Table C.7B DIF of PCD-Historia Version B

DIF stat z DIF stat z DIF stat z
lten (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 0,5072 -0,2714 21 35,4359 1,0558 41 0,8903 -0,0444
2 1,8667 0,2928 22 0,397 -0,334 42 0 --
3 0 -- 23 0,858 -0,0718 43 1,8508 0,2028
4 1,1432 0,0626 24 0 - 44 3,5357 0,6088
5 4,6681 0,808 25 0,4245 -0,3383 45 1,8007 0,2768
6 0 -- 26 2,6292 0,432 46 1,2814 0,1357
7 0 - 27 2,1076 0,3449 47 0 -
8 2,4545 0,2673 28 6,5178 0,7686 48 0 --
9 3,8766 0,5939 29 0,4716 -0,2978 49 1,0491 0,0185
10 1,109 0,0552 30 0,8451 -0,0886 50 0,8196 -0,107
11 0 - 31 0 - 51 2,0578 0,3895
12 0 -- 32 3,7758 0,7068 52 1,0471 0,0214
13 4,8444 0,7059 33 0,4436 -0,4128 53 0 --
14 1,0989 0,0446 34 1,1434 0,0722 54 2,0253 0,2581
15 5,8333 0,6869 35 1,0741 0,0374 55 0 -
16 1,1434 0,0722 36 1,202  0,0952 56 0,8568 -0,0563
17 21,4125 0,9257 37 0,3673 -0,3887 57 0,5272 -0,2726
18 2,5929 10,5125 38 0 -- 58 1,0941 0,0419
19 1,0737 0,0379 39 0 -- 59 0 -
20 8,5 0,6156 40 0 -- 60 0,3875 -0,3805

1) the items are highlighted when the | > 0.700
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Table C.8A DIF of PCD-LenguajeVersion A

DIF stat z DIF stat z DIF stat z
ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 0 -- 21 0,7373 -0,2098 41 1,1447 0,0732
2 2,1482 10,4943 22 0,2661 -0,6815 42 1,1372 0,0866
3 2,2669 0,4439 23 0,7385 -0,206 43 1,4462 0,2465
4 0,369 -0,573 24 5,6667 0,7082 44 0,2086 -0,7877
5 2,1579 10,5401 25 0,6698 -0,2435 45 1,3972 0,1604
6 1,0974 0,0595 26 1,3776 0,2169 46 0 --
7 0,7947 -0,1485 27 2,6539 0,6125 47 0,9511 -0,027
8 0,7376 -0,2009 28 2,7157 0,6194 48 0,9502 -0,0284
9 1,0832 0,0512 29 2,2523 0,5422 49 1,2953 0,1692
10 1,5128 0,2695 30 0,7306 -0,2112 50 0,3966 -0,4502
11 2,2379 0,5021 31 1,8208 0,3679 51 2,4862 0,6221
12 1,9775 0,4389 32 1,7692 0,391 52 0,8715 -0,0946
13 0,9765 -0,0111 33 0 -- 53 0 --
14 2,4903 10,6202 34 0,4609 -0,2993 54 0 --
15 0,9783 -0,0133 35 0 -- 55 0,4584 -0,3063
16 0,4668 -0,4956 36 0,3718 -0,3892 56 0,8479 -0,0881
17 0 -- 37 0,9004 -0,0604 57 1,776  0,3989
18 1,8157 0,2678 38 2,5055 0,2903 58 0,1232 -0,7699
19 0,7003 -0,132 39 0,5205 -0,2651 59 1,1299 0,0872
20 1,6545 0,3194 40 0,2135 -0,6657 60 2,3326 0,5292

1) the items are highlighted when the | > 0.700
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Table C.8B DIF of PCD-LenguajeVersion B

DIF stat z DIF stat z DIF stat z
ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 0 -- 21 1,977  0,4402 41 1,5837 0,2749
2 0,8786 -0,0436 22 4,2857 0,4076 42 1,7543 0,2999
3 0,4176 -0,3127 23 0,862 -0,0645 43 0,4404 -0,4557
4 0,2216 -0,6833 24 1,5869 0,3331 44 1,5696 0,2914
5 4,5166 0,6344 25 0,8507 -0,0983 45 1,9911 0,3488
6 1,7508 0,3869 26 0,6748 -0,1866 46 0,696 -0,1994
7 0,9861 -0,0095 27 0,5631 -0,3761 47 2,2084 0,5385
8 0,694 -0,2318 28 2,5497 0,4419 48 3,9921 0,6971
9 0,7337 -0,1996 29 0,8955 -0,0618 49 1,6225 0,3126
10 0 - 30 0,1776 -0,6526 50 0,8279 -0,1317
11 1,3388 0,1934 31 0,9744 -0,0144 51 1,9567 0,3965
12 0,448 -0,4141 32 1,0133 0,0092 52 0,3785 -0,6226
13 0,3841 -0,5551 33 0,3566 -0,3645 53 1,9134 0,3809
14 1,3215 0,1786 34 0 - 54 3,9222 0,5255
15 0,4533 -0,4769 35 5,0954 0,5668 55 1,3385 0,1853
16 1,4521 0,177 36 2,8444 0,6611 56 2,3676 0,5035
17 1,9276 0,4365 37 0,6739 -0,1664 57 1,47 0,2505
18 1,0755 0,032 38 1,2098 0,12 58 0,4607 -0,4764
19 0,5867 -0,3154 39 0 -- 59 1,6299 0,3542
20 1,5814 0,2107 40 2,3142 0,5317 60 1,8808 0,4197

1) the items are highlighted when the | > 0.700
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Table C.9A DIF of PCD-ParvulariaVersion A

DIF stat z DIF stat z DIF stat z
ltem’ (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 0 -- 21 3,1302 0,5346 41 10,8624 0,8662
2 1,3291 0,1063 22 0,3165 -0,5411 42 9,9566 0,8469
3 0 -- 23 0,9904 -0,0053 43 5,2317 0,6035
4 8,2409 0,9462 24 0,3847 -0,3307 44 1,2745 0,1125
5 1,7299 0,2498 25 3,7418 0,5466 45 0 --
6 0,2854 -0,4669 26 0 -- 46 0 --
7 0,7744 -0,1 27 1,0427 0,0209 47 0,4332 -0,399
8 0 -- 28 2,8593 0,5006 48 0,713 -0,1658
9 3,2683 0,5935 29 0,939 -0,0307 49 0,8937 -0,0548
10 0,8315 -0,0867 30 0,165 -0,6176 50 0,981 -0,0091
11 1,8703 0,2992 31 4,0883 0,6805 51 0,2717 -0,646
12 1,7322 10,2809 32 0,8009 -0,1029 52 4,7562 0,5826
13 0,2456 -0,5587 33 0,5641 -0,2885 53 3,7793 0,6745
14 0 -- 34 0,3567 -0,5378 54 0,3089 -0,4245
15 0,4009 -0,4409 35 0,3496 -0,4899 55 0 --
16 0 - 36 0 - 56 1,1897 0,0908
17 0 -- 37 1,2968 0,0873 57 0 --
18 0 -- 38 2,158 0,3866 58 1,9739 0,3188
19 0 -- 39 9,7139 1,0325 59 0,4004 -0,4112
20 0,7362 -0,1537 40 4,0924 10,7319 60 -- -

1) the items are highlighted when the | > 0.700
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Table C.9B DIF of PCD-ParvulariaVersion B

DIF stat z DIF stat z DIF stat z
ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 2,0988 10,2478 21 0,517 -0,2391 41 3,6562 0,4295
2 0 - 22 1,7439 0,2143 42 0,7083 -0,107
3 0 -- 23 0 -- 43 0 --
4 44,2778 1,0069 24 1,8799 0,2227 44 1,981 0,26
5 0 -- 25 4,3579 0,5188 45 0 --
6 3,2727 10,4409 26 0 - 46 3,7937 0,4774
7 0,5152 -0,2209 27 6,5455 0,6246 47 0 --
8 0 -- 28 0 - 48 0 --
9 1,2986 0,0847 29 3,3268 0,3993 49 2,2576 0,2766
10 3,716  0,4684 30 3,4201 0,3999 50 0 --
11 1,4596 0,1221 31 1,9414 0,2141 51 0,2774 -0,4368
12 3,0205 0,3777 32 0 - 52 -- --
13 0 -- 33 -- -- 53 0 --
14 0,3976 -0,3225 34 0,2174 -0,5558 54 0 --
15 2,5581 0,3301 35 0,2336 -0,4905 55 1,167 0,0526
16 0,7953 -0,0799 36 2,8855 10,3662 56 -- --
17 0 -- 37 0 -- 57 -- --
18 2,6984 10,3188 38 0 - 58 0 --
19 3,8722 0,4161 39 0 -- 59 1,2315 0,072
20 0 -- 40 0 - 60 0,2146 -0,5381

1) the items are highlighted when the | > 0.700
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Table C.10A DIF of PCP-ParvulariaVersion A

DIF stat z DIF stat z DIF stat z
ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 0 -- 21 0,5936 -0,1797 41 0,3663 -0,3554
2 0 - 22 0 - 42 0 --

3 0,268 -0,6318 23 1,8226 0,2301 43 1,7117 0,2105
4 3,0277 0,3802 24 0 - 44 -- --

5 0 -- 25 0,3851 -0,3398 45 0 --

6 1,2358 0,0791 26 -- - 46 0 --

7 0 -- 27 0 -- 47 1,7043 0,1916
8 2,7056 0,3467 28 0,4591 -0,2804 48 1,2437 0,0803
9 0,9918 -0,0028 29 2,8712 0,389 49 2,098 0,259
10 0,262 -0,446 30 1,7399 0,1936 50 8,8494 0,901
11 0 -- 31 0,4346 -0,3542

12 4,8074 0,6738 32 1,3792 0,123

13 3,4963 10,4731 33 0,9828 -0,0061

14 1,4081 0,1124 34 4,5288 0,547

15 4,0271 0,5718 35 -- --

16 0 - 36 2,4189 0,3567

17 0,3839 -0,406 37 1,1517 0,0713

18 3,3664 0,4167 38 0 -

19 2,3008 0,3542 39 0 --

20 1,0009 0,0003 40 2,3797 0,3623

1) the items are highlighted when the | > 0.700

225



Proportion
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Table C.10B DIF of PCP-ParvulariaVersion B

DIF stat z DIF stat z DIF stat z
ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 3,9876 0,6046 21 2,0336 0,2619 41 0,2314 -0,5238
2 2,5943 10,3867 22 0,4235 -0,3196 42 0 --
3 1,279  0,1159 23 0,7455 -0,1369 43 0 --
4 0,3552 -0,3681 24 0,3205 -0,5315 44 1,6394 0,2431
5 0 -- 25 0,4804 -0,2786 45 0 --
6 1,7949 0,2263 26 1,1297 0,0442 46 0,7805 -0,0894
7 1,3912 0,1429 27 0 -- 47 0,602 -0,1823
8 0,3112 -0,4965 28 0 - 48 0,2492 -0,5174
9 1,724  0,1949 29 6,1995 0,6538 49 4,2937 0,6429
10 -- - 30 0,3935 -0,4435 50 3,373 0,566
11 0 -- 31 2,2917 0,3069
12 0,2426 -0,5114 32 0,2618 -0,6271
13 0 -- 33 1,5206 0,197
14 1,9807 0,2487 34 0,7839 -0,0911
15 0,4528 -0,3696 35 0,8456 -0,0788
16 1,611  0,2208 36 0,7457 -0,1268
17 -- -- 37 0,7392 -0,111
18 6,4191 0,8026 38 1,0597 0,0265
19 0 -- 39 1,62 0,2061
20 1,7141 0,2456 40 0 --

1) the items are highlighted when the | > 0.700
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Table C.11a DIF of PCP-MediaVersion A

DIF stat z DIF stat z DIF stat z

ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 0,9153 -0,1424 21 1,034  0,0563 41 0,4434 -1,004
2 0,817 -0,1854 22 2,094 1,0469 42 0,77 -0,3865
3 0,902 -0,1694 23 0,9734 -0,0432 43 1,3042 0,4429
4 1,0054 0,0091 24 0,8517 -0,1704 44 0,8891 -0,1383
5 0,7799 -0,4206 25 1,0432 0,0564 45 1,4756 0,6141
6 0,9046 -0,1703 26 1,3909 0,3608 46 1,5089 0,6001
7 0,9655 -0,0504 27 1,0996 0,1567 47 0,7672 -0,4254
8 0,9997 O 28 1,2247 0,2585 48 1,3178 0,392
9 0,6684 -0,5706 29 0,9436 -0,0991 49 1,5102 0,6985
10 1,2972 0,4111 30 1,3409 0,4998 50 1,025 0,0424
11 0,5644 -0,6577 31 0,9402 -0,101

12 1,2917 0,3582 32 1,2042 0,2995

13 0,6856 -0,2527 33 1,706  0,7579

14 1,0678 0,1014 34 1,1156 0,1826

15 0,4893 -1,1526 35 1,5176 0,7016

16 0,7992 -0,3645 36 1,4318 0,5699

17 0,8965 -0,1569 37 0,9162 -0,1429

18 0,965 -0,0553 38 0,9502 -0,0845

19 0,8043 -0,3202 39 0,3677 -1,4713

20 0,5992 -0,3933 40 0,6584 -0,6142

1) the items are highlighted when the | > 0.700
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Table C.11B DIF of PCP-MediaVersion B

DIF stat z DIF stat z DIF stat z

ltem®  (MH) (standardized Item (MH) (standardized Item (MH)  (standardized)
1 0,9404 -0,0692 21 0,8094 -0,2718 41 1,6153 0,7545
2 0,5832 -0,8623 22 0,9394 -0,0833 42 1,5533 0,3331
3 1,0623 0,0936 23 0,5392 -0,7382 43 0,7844 -0,3877
4 0,6516 -0,709 24 1,1628 0,2123 44 0,7438 -0,3233
5 0,8811 -0,2128 25 0,5936 -0,4691 45 1,6681 0,4522
6 0,944 -0,0936 26 0,759 -0,3003 46 0,7644 -0,3404
7 1,4405 0,5424 27 1,4099 0,5511 47 1,076 0,1131
8 0,7061 -0,5225 28 0,6236 -0,5185 48 1,5231 0,6748
9 0,7227 -0,4003 29 1,339 0,488 49 1,1228 0,1686
10 3,2649 11,8917 30 1,1239 0,1944 50 1,5112 0,6293
11 0,8974 -0,1744 31 0,6946 -0,5577

12 0,7267 -0,3594 32 0,8457 -0,1647

13 1,6944 0,7996 33 2,0674 0,9322

14 1,4376 0,5678 34 1,2571 0,2747

15 0,647 -0,2845 35 0,9217 -0,1193

16 1,2566 0,3331 36 0,9167 -0,1404

17 1,296  0,4253 37 0,8771 -0,2166

18 0,8726 -0,211 38 0,2706 -1,5928

19 0,8656 -0,2195 39 0,6964 -0,4266

20 0,6631 -0,6502 40 0,9027 -0,1577

1) the items are highlighted when the | > 0.700
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Appendix D

Equated scores inNICIA
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Table D.1 Equated scores in PCE-INICIA

0 0 -3,785 1,29

2 0 -2,69 0,661

4 1 -2,045 0,49

6 0 -1,693 0,412

8 0 -1,418 0,384

10 2 -1,148 0,38

12 15 -0,857 0,385

14 12 -0,553 0,388

16 32 -0,249 0,386

18 49 0,053 0,381 Mediocre Passed

20 33 0,339 0,372

22 28 0,602 0,365

24 16 0,856 0,367

26 6 1,123 0,378
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28 1 1,418 0,394

30 1 1,734 0,415

32 1 2,075 0,46

34 0 2,523 0,587

36 0 3,6 1,375
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Table D.2 Equated scores iPCD-BasicaVersions A and B

Version A Version B
freq SE(th Benchmark  INICIA Benchmark _ INICIA

score theta (1.5 sdt benchmark score freq. theta SE(th) (£1.5 sdt benchmarks
| units) S units)

0 0 -5,782 1,76 0 0 -5,876 1,761

1 0 -4,659 0,903 1 0 -4,751 0,904

2 0 -4,123 0,686 2 0 -4,214 0,687

3 0 -3,762 0,579 3 0 -3,852 0,58

4 0 -3,486 0,512 4 0 -3,574 0,513

5 0 -3,26 0,466 5 0 -3,347 0,467

6 0 -3,068 0,432 6 0 -3,154 0,433

7 0 -29 0,406 7 0 -2,985 0,407

8 0 -2,749 0,385 8 0 -2,833 0,385

9 0 -2,612 0,367 9 0 -2,696 0,368

10 0 -2,486 0,353 10 0 -2,57 0,353

11 0 -2,369 0,34 11 O -2,452 0,341

12 0 -2,259 0,33 12 0 -2,342 0,33

13 0 -2,156 0,32 13 0 -2,239 0,32

14 0 -2,058 0,312 14 0 -2,141 0,312

15 0 -1,964 0,305 15 O -2,048 0,305

16 0 -1,875 0,299 16 0 -1,958 0,298

17 0 -1,788 0,293 17 O -1,873 0,292

18 0 -1,705 0,288 18 0 -1,79 0,287

19 0 -1,625 0,284 19 O -1,71 0,282

20 1 -1,547 0,279EXceptionally 20 0 -1,633 0278

low
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-1,471 0,276

-1,396 0,272
-1,324 0,269
-1,253 0,267
-1,183 0,264
-1,115 0,262
-1,048 0,26

-0,981 0,258
-0,916 0,256
-0,851 0,255
-0,787 0,254
-0,724 0,252
-0,661 0,251
-0,598 0,251
-0,536 0,25

-0,474 0,249
-0,413 0,249
-0,352 0,249
-0,29 0,248

-0,229 0,248
-0,168 0,248
-0,107 0,248
-0,046 0,249
0,016
0,078 0,25
0,14 0,251

21 0
22 2
23 1
24 1
25 0
26 0
27 3
28 9
29 2
30 4
31 4
32 1
33 2
34 7
35 6
36 10
37 9
38 10
39 16
Continuing...
40 10
41 14
42 9
43 12
44 11
45 13
46 21
47 17

0,202 0,251

0,249Mediocre

insufficient
sufficient

21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

o0 yoOo pr~NpOa N PONEDNOoo® o O

=
SN

13

17

22

-1,558

-1,485
-1,414
-1,344
-1,276
-1,209
-1,143
-1,079
-1,015
-0,952
-0,89
-0,829
-0,768
-0,708
-0,648
-0,589
-0,53
-0,471
-0,413

-0,354
-0,296
-0,237
-0,179
-0,12

-0,061
-0,002
0,057

0,274

0,27
0,267
0,264
0,261
0,259
0,256
0,254
0,253
0,251
0,249
0,248
0,247
0,246
0,245
0,244
0,244
0,243
0,243

0,243
0,243
0,243
0,243
0,243
0,244
0,245
0,245

Exceptionally
low

Mediocre

insufficient
sufficient



48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

66
67

68

69
70
71
72
73
74
75

17
15
19
12

© o

[EE
5k

O 0o OCokFRP 0O 0o O0OwWw P NWEPMMO o

0,265
0,328

0,392
0,457

0,522
0,589

0,656
0,724

0,794
0,865

0,938
1,012

1,088
1,167

1,247
1,331

1,418

1,508

1,602
1,701

1,805

1,916
2,035
2,162
2,301
2,454
2,625
2,821

0,252 48
0,253 49
0,255 50
0,256 51
0,258 52
0,26 53
0,262 54
0,264 55
0,267 56
0,269 57
0,273 sufficient 58
0,276 exceptional 59
0,28 60
0,284 61
0,289 62
0,294 63
0,3 64
0,306 E.xcept:lly 65
high
0,314 66
0,322 67
0,331 68
0,342 69
0,355 70
0,37 71
0,387 72
0,409 73
0,435 74
0,47 75
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0,117
0,177
0,238
0,3
0,362
0,425
0,489
0,554
0,62
0,688
0,757
0,828
0,9
0,975
1,052
1,132
1,214

1,3

1,39
1,485

1,584

1,69

1,804
1,926
2,059
2,206
2,371
2,559

0,246
0,247
0,249
0,25
0,252
0,253
0,255
0,258
0,26
0,263
0,266
0,269
0,273
0,277
0,282
0,287
0,293

0,299

0,307
0,315

0,324 E_xceptionally

high

0,335

0,347
0,362

0,38
0,401

0,428
0,462

exceptional



76 0 3,05 0,516 76 0 2,781 0,508
77 0 3,331 0,583 77 0 3,063 0,575
78 0 3,697 0,691 78 0 3,41 0,683
79 0 4,239 0,907 79 0 3,942 0,9

80 0 537 1,767 80 0 5,061 1,755
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Table D.3 Equated scores ifPCP-BasicaVersions A and B

Version A

Version B

Benchmark

score freq. theta SE(th) (1.5

units)

INICIA

Benchmark

sdt benchmark: score freq. theta SE(th) (£1.5

units)

INICIA
sdt benchmarks

0 0
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10 0
11 0
12 0
13 0

-5,66 1,78

4 517 0,917

3,963 0,701

3584 099
3 97 0529

3’049 0,484

-2,84 0,451

2 656 0,425

-2,49 0,405

2338 0,388

2 197 0,374

2,064 0383

-1,94 0,353

1,821 0,344

0 0
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10 O
11 O
12 O
13 0

241

5 699 1,775

4 562 0,914

4,012 0,698

3,637 2092
3,347 0527

3’107 0,482

2901 0,449

2 718 0,424

2’553 0,403

2 402 0:387

2 261 0,374

2 129 0,362

2’005 0,353

1,886 0,345



14 0 1 207 0,337 14 O 1 772 0,338

- - Exceptionally
16 1 1,492 0,326 16 O 1,556 0,327 low

18 2 1,289 0,317 18 1 1,351 0,319

20 2 1 095 0,312 20 2 1 155 0,313

22 5 0,906 0,308 22 8 0.964 0,31

24 10 0 791 0,306 24 8 0.776 0,308

26 6 0 536 0,306 26 7 0 589 0,308

28 21 0.351 0,308 28 20 0.401 0,31

30 17 - 0,312 insufficient 30 24 - 0,314 insufficient
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31 25

0,16z

0,066
0,032 0,317

0,132 0,321
0,235 0,326
0,341 0,331
0,45 0,337
0,563 0,344
0,682 0,353
0,807 0,362

0,314

0,939 0,374
1,08 0,388
1,232 0,405
1,398 0,425

1,583 0,451

1,792 0,485
2,036 0,531
2,331 0,597
2,714 0,704
3,273 0,921

32 23
33 19
34 29
35 26
36 21
37 22
38 17
39 15
Continuing...
40 6
41 9
42 5
43 3
44 1
45 1
46 0
47 0
48 0
49 0
50 0

4,424 1,787

Mediocre

Exceptionally
High

sufficient 31

32

33
34
35
36
37
sufficient 38
exceptional 39

40
41
42
43

44

45
46
47
48
49
50

24

30

19
30
18
24
19
17

[EEN
N

OO OOON W PO O

0,20¢

0111 0,316

0.012 0,319

0,09 0,323
0,194 0,328
0,301 0,333
0,411 0,339
0,526 0,346
0,646 0,354
0,771 0,363

0,904 0,374
1,045 0,388
1,197 0,404
1,362 0,424

1,545 0,449

1,751 0,482
1,991 0,527
2,281 0,592
2,656 0,698
3,205 0,914
4,342 1,774

Mediocre

Exceptionally
High

sufficient

sufficient
exceptional
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Table D.4 Equated scores ifPCD-Biologia

Benchmark  INICIA Benchmark  INICIA
score freq. theta SE(th) (x1.5 sdt benchmarks score freq. theta SE(th) (£1.5 sdt benchmarks
units) units)
0 -5,79 1,812
4.609 0,935 31 0.138 0,293
2 4.028 0,716 32 0.053 0,294
-3,63 0,607 33 0,032 0,295 Mediocre
4 3.323 0,539 34 0,118 0,296
5 3.071 0,492 35 0,205 0,297 insufficient
6 2,855 0,458 36 0,293 0,299 sufficient
7 2 665 0,431 37 0,382 0,301
8 2.494 0,409 38 0,472 0,304
9 2 339 0,392 39 0,564 0,307
10 2195 0,377 40 0,658 0,31 sufficient
11 2061 0,365 41 0,754 0,314 exceptional
12 1,935 0,354 42 0,853 0,319
13 1,815 0,345 43 0,955 0,324
14 1,701 0,337 44 1,06 0,33
15 - 0,33 Exceptionally 45 1,169 0,336
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16 O 1.487 0,324 46 1 1,282 0,344

Exceptionally

0,314 48 O 1,526 0,363 |

1,286

S
|

1,006 9:307 50 0 1,8010,388

0,913 0,301 52 0 2,121 0,423

24 3 0,736 0,297 54 0 2,51 0,475
26 O 0.563 0,295 56 O 3,021 0,562

28 4 0.393 0,293 58 0 3,79 0,741

30 2 0,293 60 0 5,63 1,849

0,223
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Table D.5 Equated scores ifPCD-Fisica

score freq. theta SE(th) (1.5 sdt units) benchmark: score freq.

Benchmark

INICIA

theta SE(th)

Benchmark INICIA

(x1.5
units)

sdt benchmarks

0

1

o N o o b

10

11

12

13

14
15

0

0

o

o O o O o

5 302 1,793

4,144 Uaezh

3.57g 0:706

3 192 0,598

2,895 0,531
-2,65 0,484
2 442 0,449
-2,26 0,422

2096 0.4

1,048 0382

1 811 0,367

1 635 0,354

1,566 0,343

1,454 0,334

1,347 0325

- 0,318

Exceptional
low

246

31

32

33

34
35
36
37
38

=Y

40

41

42

43

44
45

0,073 0,277 Mediocre

0,1480,278
0,225 0,278

0,3010,279
0,378 0,28

0,4560,282
0,535 0,284
0,6150,286

0,697 0,289
0,78 0,292
0,865 0,295
0,9520,299
1,041 0,304

1,1330,309
1,229 0,315

insufficient

sufficient



16 2 1,148 0,312 46 1 1,3280,322

5 Exceptional

18 0,964 0301 48 0 15410338

20 4 -0,79 0,293 50 1 1,7780,36

22 2 0,287 52 O 2,0510,392

0,624 exceptional

24 2 0,283 54 0 2,3810,438

0,464

26 2 0,28 56 1 2,8090,518

0,308

28 O 0,278 58 O 3,4570,691

0,155

30 3 0,277 60 O 5,1261,765

0,003
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Table D.6 Equated scores iPCD-Matematica

Benchmark  INICIA Benchmark  INICIA
score freq. theta SE(th) (£1.5 sdt benchmark: score freq. theta SE(th) (£1.5 sdt benchmarks
units) units)

0 0 -5,817 1,783

-4,671 0,919 31 5 0.374 0,284
2 0 -4,114 0,703 32 9 0.294 0,284
3 0 -3,732 0,596 33 5 0.214 0,285
4 0 -3,437 0,53 34 9 0.134 0,286
5 0 -3,193 0,485 35 5 0,052 0,287
6 0 -2,984 0,451 36 8 0,03 0,289 Mediocre
7 0 -2,8 0,424 37 6 0,112 0,291
8 0 -2,634 0,403 38 5 0,1960,293 insufficient
9 0 -2,483 0,386 39 8 0,282 0,296 sufficient
10 O -2,343 0,372 40 3 0,3690,299
11 O -2,212 0,359 41 8 0,458 0,302
12 O -2,09 0,349 42 9 0,5490,306
13 0 -1,974 0,339 43 3 0,643 0,311
14 1 -1,863 0,331 4 5 0,7390,316
15 0 -1,758 0,325 45 3 0,839 0,322
16 O -1,656 0,318 46 4 0,9430,329
17 0  -1,558 0,313 E’xept'ona”y 47 4 1,051 0,336
18 2 -1,463 0,308 48 6 1,1650,345
19 1 -1,371 0,304 49 4 1,285 0,356
20 1 -1,281 0,3 50 4 1,4130,368 sufficient
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21

22
23
24
25
26
27
28
29
30

aOP oOoO® oo®WwpNx B

10
4

-1,193 0,297

-1,107 0,294
-1,022 0,292
-0,938 0,29
-0,856 0,288
-0,775 0,287
-0,694 0,286
-0,613 0,285
-0,533 0,284
-0,454 0,284

51

52
53
54
55
56
57
58
59
60

O o kR RLRDNROOn &

1,55 0,382 Eizcltqeptlonally exceptional
1,6980,399

1,86 0,42

2,04 0,446

2,244 0,48

2,4820,525

2,772 0,591

3,1460,698

3,696 0,914

4,8341,775
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Table D.7 Equated scores ifPCD-Quimica

Benchmark  INICIA Benchmark  INICIA

score freq. theta SE(th) (1.5 sdt benchmark: score freq. theta SE(th) (£1.5 sdt benchmarks
units) units)

0 5’877 1,813

1 ;1’696 0,937 31 2 6’18 4 0.291

2 ;1’113 0,718 32 1 -01 0,291

3 2,,,713 0,609 33 2 6,016 0,292

4 3 403 0:542 34 4 0,0680,292 Mediocre

5 2%,148 0,495 35 3 0,1530,293

6 '2’929 0,461 36 2 0,2380,295

7 '2,737 0,434 37 2 0,3250,297

8 2 564 0412 38 1 0,4120,299 insufficient

9 '2,405 0,395 39 3 0,5010,301 SCient

10 '2’259 0,38 40 1 0,5910,304

11 '2,122 0,368 41 1  0,6830,308

12 '1’994 0,357 42 0 0,7780,312

13 -1,872 0,348 43 0 0,8750,316

14 - 0,34 44 2 0,9750,321
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1,75¢

Exceptionally

16 0
low

0,327 46 1 1,1850,334

1,537

18 0 1.333 0,317 48 O 1,4150,351

20 0 -1,14 0,309 50 2 1,6710,374 sufficient

22 1 0.956 0,302 52 0 1,9660,406

24 0 0,298 54 0 2,32 0,453

0,778

26 2 0.605 0,294 56 0 2,7770,533
28 3 0435 0,292 58 O 3,4610,706
30 1 0,267 0,291 60 O 5,1741,788
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Table D.8 Equated scores ifPCD-Historia Versions A and B

Version A Version B
Benchmark  INICIA Benchmark  INICIA
score freq. theta SE(th) (£1.5 sdt benchmark: score freq. theta SE(th) (£1.5 sdt benchmarks
units) units)

0 0 -5,919 1,769 0 0 5.957 1,77

1 0 -4,786 0,91 1 0 4.825 0,91

2 0 -4,242 0,693 2 0 -4,28 0,694

3 0 -3,873 0,586 3 0 -3,91 0,588

4 0 -3,589 0,52 4 0 3.625 0,522

5 0 -3,355 0,474 5 0 -3,39 0,477

6 0 -3,156 0,441 6 0 3.188 0,443

7 0 -2,981 0,414 7 0 -3,01 0,417

8 0 -2,823 0,394 8 0 -2,85 0,397

9 0 -2,68 0,377 9 0 2704 0,38

10 0 -2,547 0,362 10 O 2 569 0,366

11 0 -2,423 0,35 11 O 2.442 0,354

12 0 -2,307 0,34 12 O 2323 0,344

13 0 -2,196 0,331 13 O -2,21 0,335

14 0 -2,091 0,324 14 O 2.103 0,328

15 0 -1,99 0,317 15 O 1,999 0,321

16 0 -1,894 0,311 16 O -1,9 0,315
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18 0 -1,709 0,302 18 O -1,71 0,306

Exceptionally 20 0

- Exceptionally
low 1,531

20 0 -1,534 0,295
low

0,298

22 0 -1,366 0,289 22 0 0,292

1,359

24 1 -1,204 0,285 24 1 0,288

1,193

26 3 -1,045 0,282 26 O 1,031 0,285

0,872

28 5 -0,888 0,281 28 1 0,283

30 4 -0,733 0,281 30 4 0,282

0,714

32 4 -0,577 0,281 32 6 0.557 0,282

34 8 -0,419 0,283 34 7 - 0,284
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35 5
36 10
37 5

38 4
39 9

-0,34
-0,259
-0,178

-0,095
-0,01

Continuing...

40 6
41
42
43
44
45
46
47
48
49
50
51
52

53

54
55
56
57
58

OO OOO K NNNPAE WO WwNOO O N O

0,076
0,164
0,255
0,348
0,445
0,545
0,65

0,759
0,875
0,997
1,128
1,27

1,424

1,595

1,788
2,009
2,272
2,598
3,031

0,285
0,287
0,289

0,291
0,294

0,298
0,301
0,306
0,311
0,316
0,323
0,33

0,339
0,349
0,36

0,374
0,389
0,409

0,432

0,462
0,5

0,551
0,626
0,744

Mediocre

Exceptionally
high

insufficient 35

sufficient 36

37

38
39

40
41
42
43
44
45
46
a7
sufficient 48
exceptional 49
50
51
52

53

54
55
56
57
58

254
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0,39¢

0.318 0,285

0.238 0,286

0.156 0,288

0,074 0,29
0,01 0,293

0,095 0,296
0,182 0,299
0,271 0,303
0,363 0,307
0,457 0,312
0,555 0,318
0,656 0,325
0,762 0,332
0,873 0,341
0,99 0,351
1,114 0,363
1,247 0,377
1,391 0,394

1,549 0,415

1,725 0,441
1,925 0,475
2,159 0,521
2,444 0,587
2,814 0,694

Mediocre

Exceptionally
high

insufficient

sufficient

sufficient
exceptional



59 0 3,676 0,976 59 0 3,36 0,91
60 0 4,964 1,895 60 O 4,493 1,77
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Table D.9 Equated scores iPCD-LenguajeVersions A and B

Version A ) Version B i
Benchmark INICIA Benchmark INICIA

score freq. theta SE(th) (x1.5 sdt benchmark: score freq. theta SE(th) (£1.5 sdt benchmarks
units) units)

0 0 -6,185 1,818 0 0 é,oss 1,793

1 0 ;1’998 0,939 1 0 ;1’926 0,924

2 0 ;1’412 0,719 2 0 ;1’361 0,706

3 0 -4,01 061 3 0 '3’974 0,598

4 0 '3’699 0,542 4 0 '3’677 0,531

5 0 '3’444 0,495 5 0 '3’432 0,485

6 0 '3’225 0,46 6 0 '3’223 0,45

7 0 '3’033 0,432 7 0 -3,04 0,423

8 0 '2’861 0,41 8 0 '2’875 0,402

9 0 '2’704 0,392 9 0 '2’725 0,384

100 0 -2,56 0,377 10 O '2’587 0,369

1 0 2 405 0.364 11 0 2 458 0:357

12 0 '2,299 0,353 12 0 '2,338 0,346

13 0 -2,18 0,343 13 0 '2’224 0,337
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14 0 2067 0,335 14 O 0,328

2,115

16 0 0,321 16 O 0,315

1,856 1,912

18 0 -1,66 0,31 18 O 0,305

1,724

20 0 0,302 20 O

1.476 0.297

1,546

22 0 -1,3 0,295 22 0 0,29

1,376

1,132

24 0 0,29 24 0 0,286

1,213

26 0 0,968 0,286 26 O 1,053 0,282

28 1 0,284 28 O 0,28

0,808 0,897

30 0 -0,65 0,282 30 1 - 0,279

257



Sl 2

32 3
33 2
34 3
35 5
36 0
37 4
38 1
39 3
Continuing...
40 11
41 0
42 7
43 1
44 5
45 5
46 5
a7 4
48 5
49 3
50 3

6,572
6,493
6,415
6,336
6,256
6,176
6,096

0,014
0,069

0,154
0,24

0,328
0,418
0,512
0,608
0,708
0,812
0,921
1,037
1,159

0,282
0,282
0,283
0,283
0,284
0,285
0,287
0,289

0,291

0,294
0,297
0,301
0,306
0,31

0,316
0,323
0,33

0,339
0,349
0,361

Mediocre

31

32

33

34

35

36

37

38

39

insufficient 40

sufficient

sufficient

41
42
43
44
45
46
47
48
49
50

258
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0,74:

0.666 0,279

0,589 0,28

0,512 0,28

0,434

0,356

0,281
0,282

0.277 0,284

0.197 0,285

0.116 0,287

0,034 0,29

0,049 0,293
0,135 0,296
0,222 0,3
0,312 0,305
0,405 0,31
0,501 0,316
0,6 0,322
0,705 0,33
0,814 0,339
0,929 0,349
1,052 0,361

Mediocre

insufficient
sufficient

sufficient



51
52

53

54
55
56
57
58
59
60

QO O0OOCOON P OWw

1,291
1,433

1,588

1,761
1,958
2,189
2,469
2,835
3,375
4,502

0,375
0,392

0,412

0,438
0,472
0,517
0,583
0,69

0,906
1,764

Exceptionally
high

exceptional 51
52

53

54
55
56
57
58
59
60

OPrPO0OO0CORrRrhA~ O A~AD

1,184 0,375
1,326 0,392

1,483 0,413

1,657 0,439
1,855 0,473
2,087 0,518
2,369 0,585
2,737 0,692
3,279 0,908
4,409 1,767

Exceptionally
high

exceptional
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Table D.10 Equated scores iPCD-ParvulariaVersions A and B

Version A ) Version B i
Benchmark INICIA Benchmark INICIA

score freq. theta SE(th) (x1.5 sdt benchmark: score freq. theta SE(th) (£1.5 sdt benchmarks
units) units)

0 0 5’565 1,766 0 0 5’494 1,764

1 0 ;1’436 0,908 1 0 ;1’366 0,906

2 0 '3’894 0,691 2 0 '3’826 0,69

3 0 '3’527 0,584 3 0 '3’461 0,583

4 0 '3’245 0,518 4 0 -318 0,517

5 0 '3’01 4 0473 5 0 -2,95 0,471

6 0 '2’816 0,439 6 0 '2’753 0,438

7 0 '2’6 4o 0413 7 0 -2,58 0,412

8 0 '2’485 0,392 8 0 '2’425 0,391

9 0 '2’343 0,376 9 0 '2’283 0,374

10 O '2’211 0,361 10 O '2’152 0,36

1 0 '2’088 0,35 11 0 -2,03 0,348

12 0 '1,972 0,34 12 0 '1,915 0,338

13 0 '1’862 0,331 13 0 '1’807 0,329
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14 0 1 757 0,323 14 O 1 203 0,321

Exceptionally 16 0 0.309 Exceptionally

16 0 '1,56 0,311 low 1508 low

18 0 1,376 0,302 18 O 1,326 0,299

20 2 1 201 0,295 20 2 1 154 0,292

22 1 1,033 0,289 22 3 -0,99 0,286

24 1 -0,87 0,285 24 2 -0,83 0,282

26 8 0711 0,283 26 5 0.674 0,279

28 7 O 554 0,282 28 8 0,521 0,278

30 8 O 397 0,281 30 4 O 369 0,277
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31 11
32 15
33 8
34 10
35 8
36 13
37 14
38 9
39 11
Continuing...
40 11
41 6
42 6
43 7
44 1
45 5
46 2
a7 2
48 0
49 0
50 0
51 0
52 0
53 0
54 0

6,319
6,241
6,162
6,082

0,002
0,078
0,16

0,243
0,328

0,414
0,502
0,593
0,686
0,781
0,881
0,984
1,001
1,204
1,323
1,45

1,585

1,732
1,893
2,071

0,282
0,282
0,283
0,284

0,285

0,287
0,289
0,291
0,294

0,297
0,301
0,305
0,309
0,315
0,321
0,327
0,335
0,344
0,354
0,366

0,38

0,397
0,418
0,444

Mediocre

Exceptionally
high

31

32

33

34

35

36
37
38
39

insufficient
sufficient

40
sufficient 41
exceptional 42
43
44
45
46
47
48
49
50

51

52
53
54
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17

15

~N © ~

el
W
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0.293 0,277

0217 0,278

0.141 0,278

0.064 9279

0,013 0,281

0,091 0,282
0,17 0,284
0,25 0,286
0,332 0,289

0,415 0,292
0,5 0,295
0,587 0,299
0,676 0,304
0,768 0,309
0,863 0,315
0,962 0,321
1,066 0,329
1,174 0,338
1,289 0,348
1,411 0,36

1,542 0,374

1,683 0,391
1,839 0,412
2,012 0,438

Mediocre

Exceptionally
high

insufficient
sufficient

sufficient
exceptional



55
56
57
58
59
60

O O OO OoOOo

2,274 0,478
2,51 0,523
2,798 0,589
3,171 0,696
3,718 0,912
4,854 1,773

515)
56
57
58
59
60

O O OO oo

2,208 0,471
2,439 0,517
2,72 0,583
3,086 0,69

3,626 0,907
4,754 1,765
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Table D.11 Equated scores iPCP-ParvulariaVersions A and B

Version A ) Version B i
Benchmark INICIA Benchmark INICIA

score freq. theta SE(th) (x1.5 sdt benchmark: score freq. theta SE(th) (£1.5 sdt benchmarks
units) units)

0 0 -542 1,771 0 0 _5’444 1,772

1 0 ;1’286 0,912 1 0 -4310912

2 0 -3,74 0,696 2 0 -3,763 0,696

3 0 5,367 0,59 3 0 5’391 0,59

4 0 -3,08 0,524 4 0 _3’103 0,525

5 0 '2’842 0,48 5 0 '2’865 0,48

6 0 -2,638 0,447 6 0 -2,66 0,447

7 0 2 457 0422 7 0 2 479 0422

8 0 '2’294 0,402 8 0 '2’316 0,402

9 0 '2’144 0,385 9 0 -2,166 0,386

10 1 '2’005 0,372 10 O '2’026 0,372

11 0 '1’874 0,361 11 0 '1’895 0,361

12 0 -1,75 0,352 12 O EL,771 0,352

13 0 '1’632 0,344 13 0 '1’652 0,344
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Exceptionally 14 2

- Exceptionally
low 1,539

14 0 low

0,337 0,337

1,519

16 2 0,326 16 1 0,326

1,304 1,323

18 2 -1,1 0,318 18 1 0,319

1,119

20 4 0.904 0,313 20 3 0,922 0,314

22 2 0,31 22 11 0,31

0,714 0,731

0,526

24 12 0,308 24 6 0,309

0,542

26 11 0.339 0,308 26 15 0’3540,309

28 11 -0,15 0,31 28 9 0,311

0,165

30 17 0,042 0,314 Mediocre insufficient 30 11 0,029 0,315 Mediocre insufficient
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31 10
32 17
33 9
34 12
35 11
36 5
37 8
38 1
39 4
Continuing...
40 1
41 2
42 0
43 0
44 1
45 0
46 0
a7 0
48 0
49 0
50 0

0,139
0,239
0,341
0,446
0,553
0,664
0,78
0,9
1,027

1,161
1,305
1,459

1,628

1,815
2,026
2,273
2,571
2,957
3,52

4,675

0,317
0,32

0,324
0,328
0,334
0,34

0,347
0,355
0,365

0,377
0,391
0,408

0,428

0,454
0,488
0,533
0,599
0,707
0,923
1,79

Exceptionally
high

sufficient 31
32
33
34
sufficient 35
exceptional 36
37
38
39

40
41
42

43

44
45
46
47
48
49
50

el el
P NPRPN

o wh © ©

OO OO0 O0OO0OO0O O WwWwWow

0,127 0,318
0,228 0,321
0,331 0,325
0,436 0,33

0,544 0,335
0,657 0,341
0,773 0,349
0,895 0,357
1,023 0,367

1,159 0,379
1,304 0,393
1,46 0,409

1,63 0,43

1,819 0,456
2,032 0,49

2,28 0,535
2,581 0,601
2,968 0,708
3,533 0,925
4,689 1,792

Exceptionally
high

sufficient

sufficient
exceptional
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Table D.12 Equated scores iPCP-MediaVersions A and B

Version A ) Version B )
Benchmark INICIA Benchmarl INICIA

score freq. theta SE(th) (1.5 sdt benchmark: score freq. theta SE(th) (1.5 sdt benchmarks
units) units)

0 0 -555 1,777 0 0 51728 1,779

1 0 -4,41 0,915 1 0 ;1,587 0,917

2 0 51859 0,699 2 0 ;1’034 0,701

3 0 3 4go 0:592 3 0 5,655 0,595

4 0 51192 0,527 4 0 51362 0,529

5 0 '2,952 0,481 5 0 -3,12 0,484

6 0 '2’746 0,448 6 0 '2’911 0,451

7 0 '2,565 0,422 7 0 '2,727 0,426

8 0 2 401 0:401 8 0 -2,56 0,405

9 0 '2,251 0,385 9 0 '2,407 0,389

10 O '2’113 0,371 10 O '2’265 0,375

11 0 '1’983 0,359 11 0 '2’132 0,364

12 0  -1,86 0,349 12 0 '2’007 0,354

13 0 '1’7 g 0341 13 0 '1’887 0,345
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14 0 1 633 0,333 14 O 1 772 0,338

- - Exceptionally
16 O 1,423 0,322 16 1 1,555 0,327 low

18 1 1,226 0,313 18 O 1.351 0,319

20 3 1 037 0,307 20 4 1 155 0,313

22 5 0.854 0,303 22 10 0965 0,309

24 6 0,675 0,301 24 9 0,779 0,307

26 16 0497 0,301 26 11 0 594 0,306

28 15 0,319 0,302 28 12 0,409 0,307

30 19 - 0,305 insufficient 30 21 - 0,311 insufficient
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31 29

32 19
33 33
34 32
35 28
36 16
37 23
38 17
39 15
Continuing...
40 13
41 13
42 14
43 4
44

45 2
46 1
a7 0
48 0
49 1
50 0

0,13¢

0,046
0,048

0,144
0,243
0,344
0,448
0,557
0,671
0,79

0,917
1,053
1,199
1,359

1,537

1,739

1,975
2,261
2,634
3,182
4,318

0,308

0,311

0,315
0,319
0,324
0,33

0,337
0,345
0,355

0,367
0,381
0,397
0,418

0,444

0,477

0,523
0,589
0,696
0,912
1,773

Mediocre

Exceptionally
low

sufficient 31

32

33
34
35
36
37
38
39

sufficient 40
exceptional 41
42
43

44

45

46
47
48
49
50

21

20

19
20
18
30
13
18
24

23
17

IS

OO O oN U

0,221

0.126 0,313

0.029 0,316

0,07 0,319
0,172 0,323
0,276 0,328
0,384 0,334
0,495 0,341
0,611 0,349
0,733 0,358

0,862 0,369
0,999 0,383
1,147 0,399
1,308 0,419

1,487 0,444

1,689 0,477

1,924 0,522
2,21 0,588
2,58 0,694
3,124 0,91
4,256 1,769

Mediocre

Exceptionally
low

sufficient

sufficient
exceptional
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