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Abstract

The Office of Qualifications and Examinations Regiagn (Ofqual) in England is carrying out a two-
year research programme investigating the reltgbitif results from national tests and public
examinations. One strand of the programme is tog@apublic perceptions of unreliability in
examination results. Based on findings from presiaqqualitative studies involving the use of
workshops and focus groups, a further quantitagtuely on public perceptions of reliability using an
online questionnaire survey was conducted. The tquesire was structured into five distinctive
topics to measure different aspects of respondembsiledge of and attitudes towards unreliability i
examination results. Respondents were sampled tihoee key stakeholder groups: A level teachers,
A level students aged 16-18, and employers. Sutstarariability exists in the understanding of
reliability concepts and attitudes to unreliabiléynong the respondents. The level of tolerancéef t
respondents for measurement uncertainty to someelegas correlated to the level of belief about the
examinations system, knowledge of aspects of winiéty and approaches to trust.
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Background

Reliability, in educational measurement terms, nefe the consistency of results on a given measure
from repeated measurements under equivalent congliind is an important indicator of the quality
of an assessment. However, there has been lithe-kcale research to monitor the reliability of
results from England's test and examination systemddittle understanding of the public's knowledge
of and attitudes towards unreliability in assesdnmesults. To address this, Ofqual is conducting a
two-year research programme. The primary aim «f giogramme is to gather evidence to inform
Ofqual on developing regulatory policy on reliayiliThe programme is structured into three strands:

e Strand one: Generating evidence of reliability;
e Strand two: Interpreting and communicating evideofoesliability;
e Strand three: Exploring public perceptions of iiglisy and developing policy on reliability.

It is essential to understand the public’s attituti@wvards uncertainty in examination results when
developing regulatory policy.

Existing studies on public perceptions of reliability in England

As part of Strand three of the reliability programn©Ofqual commissioned Ipsos MORI and the
Assessment and Qualifications Alliance (AQA) torgasut two qualitative research projects. These
investigated public understanding of reliabilitydatheir opinions about the national examinations
system and measurement error in examination resutis research focused on different aspects of
reliability, including the assessment process;diacaffecting the performances of students on exams
the reliability concepts and measurement error;different types of error in examination results —
preventable human mistakes versus inevitable randmasurement error; factors contributing to
measurement error in examination results; and ¢lel lof acceptance towards human error and
measurement error in examination results.

Ipsos MORI (2009) used two workshops in its ingetibn. The workshop sessions started with an
analogy to an error occurring in medical treatmeahts constituted a substantial input to help
workshop participants understand the concepts wutideussion. The research participants appeared to
accept that a certain amount of error was ineétatbla large examinations system, but they could be
intolerant of “preventable errors” (Ipsos MORI, B)0At times, participants appeared to be making a
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distinction between inherent and preventable eBome research participants stated that theiudétit

to error depended on whether the error changeddersts grade or mark. There was evidence that
students were aware that some inconsistency betingaan markers was inherent in subjects, such as
English. However, there were also statements thett snherent error should be minimised or even

eliminated.

Chamberlain (2010) from AQA conducted qualitatiesearch to follow up Ipsos MORI's (2009)
work. Like Ipsos MORI, Chamberlain designed heeagsh with the assumption that she would have
to take steps to mitigate participants' lack of wienlge of key elements of the reliability concept.
Chamberlain used vignettes as a technique to mtedeliability to her research participants. The
participants tended to be fairly trusting of thex@nations process; trusting in the professionalism
and training of subject experts. Participants ifelvould be useful for reliability information toeb
communicated to the public in general terms, butewepposed to specific quantification of
unreliability (e.g. via an indication of the amouoft uncertainty associated with a grade) on a
candidate's examination certificate. Chamberla®l(@ also suggested a series of hypotheses that
could be addressed in a subsequent quantitativ&igoeaire survey.

Ipsos MORI conducts a survey of perceptions ofvele and GCSEs each year for Ofqual that is now
in its eighth wave (Ipsos MORI, 2010). Findingsnirthe 2010 survey suggested that the majority of
teachers thought that most students got the cagrade at GCSE. However, the general public were
more sceptical, with more respondents believing ghiarger proportion of candidates got the wrong
grade. Respondents’ perceived reasons for candidateget the wrong grade in examinations

included: students performing better or worse tleypected in examinations or coursework,

inaccurate marking and poorly designed examinaiapers.

Studies on trust

Both the Ipsos MORI and the AQA qualitative worlpgbs MORI, 2009; Chamberlain, 2010)
suggested that some participants had limited aveaseof reliability concepts. It would be likely tha
some of the research participants might have diffeattitudes to unreliability if they had not gone
through the workshop/focus group process. It isljikhat when one does not have full knowledge
about a situation, attitude would be influenceddstors such as personal experience and approaches
to trust and others. A brief literature review aadées of trust in various areas was also condutcted
provide some insight into factors that affect trugtich would also apply to research into publicstr

in the reliability of examination results (see R 1995; Fukuyama, 1995; Hardin, 2002; O’Neuill,
2002; Tschannen-Moran & Hoy, 2000; McLeod, 2002¢dry, 1999; Coren et al., 1999; Reiss, 2000;
Wilmot et al, 2005; Bradberry, 2007; Wilkinson &cRett, 2009).

The present study

The analogy and vignettes used by Ipsos MORI (2@@@) Chamberlain (2010) in their studies might
have helped the participants to understand the epnof reliability and the factors that could
introduce uncertainty in examination scores anddeelop views on measurement error. The group
discussions could also have influenced the opiniminthe participants about error in examination
results. Furthermore, the small sample size ofetresdies makes it inappropriate to make any
generalisation of the findings. The Ipsos MORI (@p4urvey only addressed some narrow aspects of
reliability of examination results. The presentdstuiseeks to contribute further to a developing
understanding of attitudes to reliability and uraality using an objective questionnaire survey. |
explores the public’s awareness of and opinionsiit@iability in the following areas:

e Knowledge of and experience in the examination @sscand confidence in the national
examinations system;

¢ Understanding of factors that affect the perfornegnof students on examinations and factors
that introduce uncertainty into examination scores;

o Attitudes towards different types of assessmenbrelincluding human mistakes and
measurement inaccuracy);

e Approaches to trust in general.
Data collected is also used to investigate:

¢ How attitudes to unreliability are related to knedde and understanding of the reliability
concept;



¢ How attitudes to unreliability are related to calefice and belief in the examination system and
approaches to trust;

o How confidence and belief in the examination syséeenrelated to trust.

M ethodol ogy

I nstrument development
The questionnaire was structured into five distugctopics:
e Topic A: Experiences of, and knowledge and belifsut, the examinations system
e Topic B: Awareness of unreliability
e Topic C: Attitudes to unreliability
e Topic D: Views on approaches for improving reliatil
e Topic E: Approaches to trust

This structure of the questionnaire allowed theabeg in items between the topics to be controlled
and for relationships between topics to be invastid. The questionnaire had 23 questions, many of
which were multi-part, making a total of 80 indivil sub-items. All sub-items were multiple choice
questions (MCQs) with varying response options. tMag-items required respondents to endorse
their views on a statement with the responses ngriyom “Strongly agree” to “Strongly disagree”. A
few questions also used “Don’t know” as a respaadegory. The statements were varied, to contain
positive and negative statements (Pearson & RZEK).

Respondents sampling

Three groups of stakeholders were chosen to proséseples of respondents to the questionnaire:
sixth form students studying on A level coursesdhools or colleges in England; school teachers who
teach on A level courses in schools or collegeEngland; and employers (especially members of
staff with responsibility for recruitment).

The National Foundation for Educational ReseardfER) was contracted to sample respondents and
administer the questionnaire to collect data. Tiobresponses from teachers and students, samples
of institutions were drawn from the NFER’s RegistérSchools and Colleges. A random sample of
800 institutions was drawn from maintained and pastelent schools in England with a representative
number of sixth form centres and Further Educatif) colleges. The 800 institutions in the sample
included only those containing year 12 and yeastli@ents. Two or three A level teachers and five or
six A level students were invited to complete tindinee questionnaire. Experian provided the sample
of employers. It was anticipated that it could bffiailt to engage employers in research, so
representatives were invited from 3,000 compariibs. achieved sample sizes were 314 for teachers,
358 for students and 210 for employers, resultimthé error associated with the population estimate
of the percentage response to a sub-item to benastl at about +5.5%, +5.2% and +6.8%,
respectively, at a 95% confidence interval.

Data collection and analysis

The questionnaire was administered via the interhiétdata were collected anonymously so that no
organisations or individuals could be identifiecsibsequent analysis. To facilitate statisticalyesis,

the response categories in a sub-item were transfbinto numerical values, varying from O for the
weakest category, to the number of options minurs the sub-item for the strongest category. For
negatively asked question, the transformation wasersed. The coded data were analysed for
reliability for each topic for each of the respontigroups, in addition to analysis for some basic
descriptive statistics at both sub-item level ayd level. Correlation analysis between the tofics
each group was also conducted to investigate htitudes to assessment error correlate with other
attributes of the respondents based on informatiained from individual topics.

Results and Discussion

Instrument internal consistency reliability

The questionnaire used in the present study is l&-dmnensional instrument; it attempts to explore
respondents’ approaches to trust, knowledge aneérstahding of the assessment process; factors
affecting students’ performances on exams; facimr®ducing errors in examination scores; and
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attitudes to unreliability in examination resulfBhe internal consistency reliabilities of scores
represented by Cronbach’s alpha for the individopics for each group were reasonably adequate
(with values varying from 0.58 to 0.85), except fowpic D (Views on approaches for improving
reliability) for teachers (a value of 0.25 for adphsuggesting that there was greater variation in
choosing the response categories of sub-items jcT® for teachers. Topic D was also the shortest
topic in the questionnaire, containing 9 sub-items.

Confidence in the national examinations system

Questions in the first topic concerned respondepé&sonal experience, knowledge and opinions
about the national examinations system. There @@ ub-items in this topic.

For the statements “In general, students get théegrthey deserve in exams” and “To what extent do
you agree or disagree with the statement ‘I havdidence in the national examination system’?”,
about 89% of the teachers felt that their studgotsthe grades they deserved, and over 66% of the
employers thought that students got the gradesdhegrved. These findings are broadly in line with
the findings from the 2010 Ipsos MORI survey anel galitative studies by Ipsos MORI (2009) and
Chamberlain (2010). About 62% of the teachers skow@nfidence in the examinations system,
which is lower than the percentages from the 2@$03 MORI survey about views on the accuracy of
GCSE grades. The percentages of students and eenplasho had confidence in the system were
substantially lower than those of teachers, at 42fb 39%, respectively. Teachers are likely to be
more confident than students and employers aredrekaminations system, as they use the system
more and are more familiar with it.

When asked about their opinions about the perfoomant the national exams system, 26% of

teachers, 25% of students and 18% of employershf@ltthe system was doing either a very good job
or a good job. However, about 61% of teachers, 6¥%udents and 48% of employers thought that
the system was doing a good job but needed impgovigain, teachers trusted the system more than
students and employers. About 12% of the teaclid, of the students and 23% of the employers
thought that the system was not doing a good jobsaiould be reformed.

Table 1 shows percentages of respondents fromhtke groups who regarded the various factors as
important for creating trust in the examinationsteyn. The vast majority of respondents thought all
the four factors listed in Table 1 important inatrag trust. The endorsement rate for “Subject #=pe
making sure that examinations measure the righigghiand they are at the right level” and
“Examination boards have the necessary expertideegperience” was over 91%. In terms of use of
statistical procedures in awarding, the endorsemsatwas over 80% for teachers and students and
about 74% for employers. These findings were gdigereonsistent with the findings from
Chamberlain’s work, which suggested that the padrds involved in the focus group discussions
trusted the examinations system because they bdlitnat awarding bodies had procedures in place to
ensure that candidates received the grades theyvees

Table 1 Percentages of respondents endorsing factorsrématiedtrust in the examinations system.

Factors Teachers | Students | Employers
Subject experts making sure that examinations medba right
things and that they are at the right level 96% 94% 93%
Statistical procedures making sure that examinatgive the right
results 81% 88% 74%
The examinations system is a national system 91% % 85 86%
Examination boards have the necessary expertisexgatience 94% 92% 92%

Under standing of factors affecting perfor mances on examinations and factor s causing
unreliability in examination results

Questions in the second topic of the questionnedmcerned respondents’ awareness of reliability
issues, including questions about understandinggtfectors that can affect students’ performanoes o
examinations and/or introduce errors in examinasimores. There were 12 sub-items in this topic.
The studies conducted by Ipsos MORI (2009) and @esl@in (2010) indicated that the research
participants generally understood the many fadtoss could affect the performances of students on
exams. This was further confirmed by findings fribra present study. In general, all five factorets

in the questionnaire were regarded as importamfinencing students’ performances on exams. Of
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these factors, knowledge about the subject andapedpess of the student were regarded as most
important by all respondents (with endorsementsrateer 91%). “How well the student feels on the
day” and “Who marks the question paper?” were gmias less important than knowledge about the
subject and preparedness, with the endorsementaati;g from 57% for employers to over 66% for
teachers and students.

The study by Ipsos MORI (2009) suggested that stisdeere aware that some inconsistency between
human markers was inherent in some subjects, imgugnglish. However, there were also statements
that such inherent error should be minimised omegkminated. Although the workshops were
guided, some participants were still not quite chdaout the factors that could introduce inconsisye

in examination scores if the examination procedwas repeated. Results from the present
investigation seemed to indicate that the majaftyhe respondents, to some degree, understood the
main sources of error in examination scores. O¥86 ®f the respondents selected either “Strongly
agree” or “Agree” for the statements about factivat could cause inconsistency in examination
results if the examination procedure was repeatbdut 75% of the teachers and 85% of the students
thought “Test questions (e.g. if a different testdhbeen set, the student might not have been
disadvantaged by the wording of an essay questam)important error-contributing factor. Over 71%
of teachers and students felt that “Marking incstesicy (e.g. if a different marker had been assigne
the student might have achieved a different ré'sett)ld introduce error in examination results.

Attitudestowards unreliability and assessment error

Questions in Topic 3 asked about respondentsudég towards unreliability in examination results,
including their tolerance for human mistakes araVitable measurement uncertainties. There were 16
sub-items in this topic.

For the two statements about “error in examinafjlades and inaccuracy in the assessment system”
and “inevitable inherent variability in examinatioesults and avoidable human mistakes in the
examination system”, over 64% of teachers and stsdgelected “Examination results are essentially
an estimate — a certain amount of error is inelgtatn one hand, but 56% of the teachers and 51% of
the students also selected “All inaccuracy hasetoemoved from the system, there's no such thing as
‘inevitable and acceptable variation™, suggestintplerance for error. This inconsistency may reifle
the weak relationship between knowledge about biiitia and attitudes to unreliability and is
consistent with findings from the Ipsos MORI restalEmployers, unlike teachers and students, were
more intolerant of error.

Ipsos MORI’s research (2009) indicated that somégi@ants’ attitudes to error depended on whether
the error changed a student's grade or mark. Thesidered grade-related error to be more
consequential than mark-related. These findingsapgorted by findings from the present study (see
Table 2 for endorsement rates for statements aitititdes to measurement error). Less than 49% of
the respondents from all the three groups agresd'Enror in themarka student receives which does
not affect a grade overall is not a cause for coricevhile over 90% agreed that “Error which result

in a student receiving a differeigfrade to the one they deserve is serious”. Over 86%hef t
respondents from the different groups felt thatrdEthat changes a grade C to a grade D in a GCSE
examination is particularly important”.

Table 2 Percentages of respondents endorsing statementsabtudes to measurement error.

Factors Teachers | Students | Employers
Error in themarka student receives which does not affect a grade
overall is not a cause for concern 39% 37% 48%
Error which results in a student receiving a défgigradeto the one
they deserve is serious 98% 91% 94%
Error that changes a grade C to a grade D in a G&8mination is
particularly important 94% 87% 87%

Over 76% of the teachers and employers endorsestdtements “The performance on the day of an
examination can be affected by feeling stressedimwell, but it is ‘just one of those things™,
“Students need to be held accountable for how tpegform on the day of the exam” and
“Examination boards should do everything they @aminimise inconsistency from their processes”.
Unsurprisingly, only 53% of the students agreed tB&udents need to be held accountable for how
they perform on the day of the exam”, while 78%hsf teachers and 77% of the employers endorsed
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the statement. Over 94% of all the respondentsddieat “Examination boards should do everything
they can to minimise inconsistency from their psses”. These findings again are generally
consistent with the findings from the studies bgolp MORI (2009) and Chamberlain (2010).

Approachesfor improving reliability

Topic 4 had 9 sub-items concerning respondentsiiops about approaches that can be adopted to
improve the reliability of examination results. @W@2% of the respondents agreed that “Improve
training for markers” was important. Also, over 79¥all respondents agreed that “Have two markers
for essays” was important. Interestingly, about 38%4he teachers felt it necessary to “Use more
teacher assessment for awarding qualificationsimjerove reliability, which rose to over 53% for
employers and over 64% for students. This couldyssigthat teachers did not have great confidence
in teacher assessments, while students and emgpldigrOnly 18% of the teachers and 31% of the
employers agreed to “Use more multiple-choice doest to improve reliability, while the
endorsement rate for students was about 50%. ARt of the teachers, 17% of the students and
24% of the employers agreed to “Have longer tdast&hprove reliability.

Findings from Chamberlain’s work (Chamberlain, 2Dit@licated that the majority of the participants
at the focus groups did not favour reporting ofatality statistics and believed that doing so wbul
undermine candidates’ achievements and createtaimggr although some participants suggested that
the public should be informed of errors in examoratresults. Secondary school teachers felt that
teachers and students needed to be better infoiffhede findings were supported by results from the
present investigation. To explore this further, goestion in Topic 4 asked for respondents’ views o
whether uncertainties associated with examinatioades should be indicated on a student’s
certificate. About 67% of teachers, 33% of studemd 52% of employers thought error associated
with a grade should not be indicated on the cedié.

Approachesto trust

Questions in Topic 5 concerned respondents’ appesato trust. There were 20 sub-items in this

topic. Over 88% of the respondents from all theeehgroups selected either “Agree strongly” or

“Agree somewhat” to the statements “I trust orgatiss if | have personal experience of them” and
“I trust professionals with whom | come into peraboontact”. Over 58% of the respondents selected
“l trust organisations that have a strong techrficalis”.

Relationships between belief, knowledge and approaches to trust and attitude to
unreliability

The data collected were also used to explore thaigrship between respondents’ attitudes to
unreliability in examination results and their iittites like belief about the examinations system,
knowledge about reliability concepts and approad¢besust. The internal consistency reliability af
topic, represented by Cronbach’s alpha, to a cedeagree reflects the unidimensionality of the ¢opi
in measuring the underlying construct, and valdeGronbach’s alpha suggest that all the topics for
the three groups had reasonably adequate intestiabitities except for Topic D (Views on
approaches for improving reliability) for teacher&n attempt was made to investigate the
relationships between the topics, and Tables 3t3He correlation coefficients between topic ssore
for the three groups. Significant correlation exisetween Topic C (Attitudes to unreliability) aihe
other topics, indicating the influence of knowledge beliefs and approaches to trust on attitudes t
unreliability. The magnitudes of the correlatioreflected the degree of the effect of the various
attributes on attitudes to reliability. In view thfe relatively low level of reliability of the togs, the
values of unattenuated correlation coefficientstf@r individual topics would be substantially highe
than those listed in Tables 3-5.

Table 3 Correlations between scores on different topicidachers

Topic A TopicB TopicC TopicD TopicE
Topic A 1
Topic B 0.227** 1
TopicC 0.063 0.152** 1
TopicD 0.056 0.153** 0.143* 1
Topic E 0.192** 0.016 0.111 -0.017 1

*significant atp<0.05, ** significant ap<0.01




Table 4 Correlations between scores on different topicstodents

TopicA TopicB TopicC TopicD TopicE
Topic A 1
TopicB 0.352** 1
TopicC 0.125* 0.219** 1
TopicD 0.222** 0.317** 0.337** 1
TopicE 0.271* 0.296** 0.296** 0.328** 1
*significant atp<0.05, ** significant ap<0.01
Table5 Correlations between scores on different topicefoployers
Topic A TopicB TopicC TopicD TopicE
TopicA 1
TopicB 0.433** 1
TopicC 0.378** 0.406** 1
TopicD 0.288** 0.378** 0.341** 1
Topic E 0.368** 0.233** 0.259** 0.194** 1

*significant atp<0.05, ** significant ap<0.01

Concluding Remarks

There has been little large-scale research to wiottie reliability of results from national testsda
public examinations in England and limited undardiag of the public's knowledge of and attitudes
towards unreliability in examination results. Théq@al Reliability Programme was designed to
address these issues, which is important for impgpthe quality of the examinations system further.
It is essential to understand the public’s attisuti@vards uncertainty in examination results when
developing regulatory policy on reliability in omdt increase their confidence in the examinations
system. Results from this study indicated that Kedge about and attitudes to unreliability in
examination results vary between respondents fertlinee stakeholder groups investigated. Most
respondents from the three groups appeared to staddrthe assessment process and the factors that
affect students’ performances on exams. The regmadto a degree, also understood the factors that
could introduce uncertainty in examination resullfie respondents showed various degrees of
acceptance of measurement error in examinatioftsesu

Results from this study indicated that respondeatstudes to unreliability positively correlated t
their knowledge about aspects of reliability, bisliabout the examinations system and approaches to
trust. A substantial proportion of respondents ftbmthree groups lacked awareness of some aspects
of reliability. This was also recognised by mangessment experts (see Ofqual, 2009; see also Boyle
et al., 2009). Further study in this area wouldolag experiments to investigate how attitudes to
unreliability could be affected by greater underdiag of aspects of reliability. It is also impartdo
explore effective ways of educating the public talerstand reliability concepts and about unceraint

in examination results.

Although the findings from this study generally poped the findings from the qualitative
investigations by Ipsos MORI (2009) and Chamber{@01.0), the differences in the findings from the
two approaches have to be recognised. While thesvexpressed at the workshops or focus group
discussions were under a controlled environmeasts#if-reported attitudes through the responsas to
questionnaire excluded external influences. Iltasy\ikely that the use of workshops or focus gup
would have helped the participant to develop kndgi#eand views about reliability. However, since
the attitudes of the participants were not meastrefre and after the workshops/focus group
process, it was impossible to assess the impaitteoincrease in knowledge about reliability on the
change in their attitudes. As noted previously, phesent study, to a certain degree, established th
relationship between attitudes to unreliability &ndwledge and other attributes of the respondents.

The present study was restricted to only three ggoteachers, students and employers, to whom the
reliability of examination results would probably Inore important than to other groups. Further
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research would involve studying the perceptionsetifibility from other stakeholder groups such as
parents and the general public.
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