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ABSTRACT In this study, the criterion-referenced assessment and norm-referenced assessment applications were
examined comparatively to see whether the decisions made about the students led to any differences in their
classification validity, and the results obtained were analyzed. For this purpose, the evaluation results belonging to
the students were transferred into the passed/failed decisions in accordance with the rules in criterion and norm-
referenced assessment systems, and the obtained findings were analyzed with the discriminant analysis. The study
was conducted with 1007 students from six universities who attended courses in the 2011-2012 academic year, and
who had previously taken education (pedagogical formation) courses. At the end of the study, the classification
validity of the decisions made about the students with the criterion-referenced assessment approach was seen to be
higher. Thus, it can be said that making classification decisions about students using the criterion-referenced
assessment approach can give more accurate results than the decisions made according to norm-referenced assessment
approach.
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INTRODUCTION

Validity is defined as the extent to which the
tool or method of measurement can measure the
variable intended to be measured (Rankin and
Vadum 2001). The accuracy of decisions to be
made after administering a test is associated with
the validity of that test scores. When seen from
the perspective of decision-makers, it may be
contended that the decisions to be made follow-
ing an invalid test scores will be ineffective, and
when seen from the perspective of individuals, it
may be claimed that the decisions to be made
will be unfair (Murphy and Davidshofer 2005).

Cronbach (1970), pointing out that a great
deal of evidence is needed so as to make deci-
sions as to whether or not a tool of measurement
can measure the things that it intends to mea-
sure, states that validity should be considered
as the process of collecting evidence demon-
strating that the test serves to the purpose for
which it is used rather than as a single definition
or a coefficient. In this case, more than one type
of validity is in question. In the APA (1954) sys-
tem, validity is defined under four headings: con-
tent validity, construct validity, predictive valid-
ity, and concordance (synchro) validity. Murphy
and Davidshofer (2005) suggest that inferences
to be made on the basis of test scores could be
“inferences associated with the measured prop-
erty” and “inferences likely to influence the de-
cisions to be made with regard to the individual
tested”, and that validity should be classified as
“measurement validity” and “decision validity”.

According to Turgut and Baykul (1992), no
matter what psychological construct is mea-
sured, mostly decisions are made at the level of
classification based on the measurement results.
Decisions are made as pass/fail if it is a measure
used in education, as accept/refuse if it is a mea-
sure used in selecting employees for a workplace,
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as positive/negative attitudes if it is a measure
used in collecting data on an attitude, as ill/
healthy if it is a measure used in diagnosis; and
the following orientation of the individuals is
made in accordance with those decisions. Ac-
cording to Erkus (2003), such decisions as pass/
fail, acceptable/unacceptable, low depression/
high depression, and positive attitude/negative
attitude about individuals are also examples for
decisions at the level of classification. Erkus
(2004) believes that “statistically” classification
or ordering or both types of decisions can be
made based on the measurement results. In de-
ciding about individuals, one should necessari-
ly depend on a criterion.

The criteria employed in evaluating students
in education, and the evaluations made based
on these may be divided into two main catego-
ries. In other words, the form of evaluation dif-
fers according to the criterion to be used (Erkus
2006): (1) If the measure is criterion-referenced,
the assessment is called a criterion-referenced
(that is to say, criterion-based) assessment; (2) if
the measure to be used is norm-referenced, the
assessment is called a norm-referenced (that is
to say, norm-based) assessment.

Erkus (2006) defines a criterion-referenced
assessment as the evaluation made according to
a minimum standard (cut-off score) specified
through various ways so as to be able to consid-
er competency in a field. According to Cohen
and Swerdlik (2002), the measures in such evalu-
ations consist of the standards and values that
institutions require individuals to have or a se-
ries of behaviors that are expected of the candi-
dates. According to Salvia et al. (2012), when
one is interested in a student’s knowledge about
a single fact, one compares a student’s perfor-
mance against an objective and absolute stan-
dard (criterion) of performance. Thus, to be con-
sidered criterion-referenced, there must be a clear,
objective criterion for each of the correct re-
sponses to each question or to each portion of
the question, if partial credit is to be awarded.

Norm-referenced assessment is a type of
evaluation in which student achievement should
be examined in comparison with the other mem-
bers of the group in which the student is includ-
ed. The grades of each member in the group are
determined by making comparisons in terms of
areas below the normal distribution curve, per-
centages, the standard scores such as z and T,
the average achievement of the class, and the

standard deviation of the class (Atilgan et al.
2009). Sometimes testers are interested in know-
ing how a student’s performance compares to
the performances of other students - usually stu-
dents of similar demographic characteristics (age,
gender, grade in school, and so forth). In order
to make this type of comparison, a student’s score
is transformed into a derived score. This type of
assessment is called norm-referenced (Salvia et
al. 2012).

On checking the regulations for education,
teaching and examinations adopted by the Uni-
versities in Turkey, it is found that some of them
prefer the criterion-referenced assessment while
others prefer a norm-referenced assessment. It
is also remarkable that criterion-referenced mea-
sures are used in primary as well as in secondary
education in classifying the students, whereas
universities choose the measures to be used in
accordance with their decisions. Moreover, it is
also noticed occasionally that the same univer-
sity can use differing measures in different fac-
ulties or colleges. It is an expected phenomenon
for schools to use different measures in exami-
nations intended for different purposes. Al-
though the same or similar curricula are pursued
in institutions of higher education, it is interest-
ing that differing measures are used. In this case,
issues such as, which system of assessment
should be preferred and most importantly “which
of the assessment systems used would be more
accurate in the pass/fail decisions to be made for
students” come into mind.

When assessment tasks are set for students
in universities and colleges, a common practice
is to advise them of the criteria that will be used
for grading their responses (Sadler 2009). Grad-
ing students and owing to this, assessment cri-
teria comparisons were examined in the different
countries’ education systems. For instance, be-
tween 1962 and 1994 a norm-referenced central-
ized grading system, where individual grades were
determined on the basis of a normal distribution,
was employed by the Swedish education author-
ities for the primary purpose of ranking students
and managing their entry into higher education.
The system was criticized, however, because the
grades did not provide much information about
students’ actual level of knowledge, but focused
inordinately on their relative performances with-
in a specified population. Norm-referenced grad-
ing was also questioned on the grounds of social
responsibility since it was thought to promote
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competition rather than collaboration among stu-
dents. As part of an extensive educational re-
form during the mid-1990s, the norm-referenced
grading system was replaced by the criterion-
referenced system that is still in effect today (Re-
delius and Hay 2012).

Another article seeks to illuminate the gap
between UK policy and practice in relation to
the use of criteria for allocating grades. It cri-
tiques criterion-referenced grading from three
perspectives. Twelve lecturers from two univer-
sities were asked to ‘think aloud’ as they graded
two written assignments. The study found that
assessors made holistic rather than analytical
judgments. A high proportion of the tutors did
not make use of written criteria in their marking
and, where they were used, it was largely a post
hoc process in refining, checking or justifying a
holistic decision. Norm referencing was also
found to be an important part of the grading pro-
cess despite published criteria. The authors de-
velop the notion of tutors’ standards frameworks,
influenced by the students’ work, and providing
the interpretive lens used to decide grades (Blox-
am et al. 2011).

When the process is seen as a whole, follow-
ing an explicit assessment model and taking the
steps correctly influence the students’ judgment.
Furthermore, this is dependent on attaining the
conditions of validity. Within this context, this
study examines whether or not the criterion-ref-
erenced and norm-referenced approaches of as-
sessment produce any differences in the pass/
fail decisions regarding the students, and it de-
termines in which type of assessment the deci-
sions yield results more concordant with discrim-
inant analysis.

METHODOLOGY

Type of Research

This study, which is among fundamental re-
search studies, is a piece of comparative research.

Study Group

The study group was composed of 1007 stu-
dents from six universities in the 2011-2012 aca-
demic year, and who had previously taken edu-
cational courses (pedagogical formation cours-
es). The universities using the norm-referenced

assessment included Dokuz Eylül University and
Sakarya University (which meant 404 students),
whereas those using the criterion-referenced
assessment included Adiyaman University, Ege
University, Hacettepe University, and Trakya
University (which meant 603 students).

Data Collection

Two different kinds of data were collected in
the study. The first was the data coming from
students’ recorded grades of the psychology
course (transcripts), and they were obtained from
the Student Affairs Office. The second type of
data was the test scores obtained by giving an
achievement test to the students.

The data collection tool utilized in the re-
search and taken into consideration in the anal-
yses was the 20-item achievement test, which
included sub-tests on developmental psycholo-
gy and learning psychology. The questions were
determined by choosing from 360 questions from
the three trial tests of Educational Sciences,
which were administered across Turkey and each
of which had been applied to 1000 students. The
item discrimination index of each question cho-
sen was above 0.70, while item difficulty index
was in the 0.60-0.85 range. Having done the pre-
selection for item selection, expert opinion was
consulted for the test content. Thus, the data col-
lection tool was established by considering both
the expert opinion and the statistical features.

Data Analysis

Firstly, the dependent and the independent
variables were determined in the analysis of the
data. The averages for scores that students re-
ceived from the developmental psychology and
the learning psychology sub-tests were trans-
formed into the hundred-pointed grade system,
and the test score obtained was labeled as the
variable score. Students whose scores were
above the standard score according to the crite-
rion-referenced and the norm-referenced ap-
proaches were regarded as successful/pass, and
those whose scores were below the standard
score were regarded as unsuccessful/fail, and a
new variable, ‘group’ was added. The depen-
dent variable of the model was the group vari-
able showing the pass/fail status of the stu-
dents. The successful/unsuccessful or the pass/
fail classification for the students here was made
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by regarding criterion-referenced value as 60 and
by calculating the norm-referenced value by con-
sidering the arithmetic means and the standard
deviations of each group. The universities that
the students attended, the type of study, their
departments, gender, passing grades (tran-
scripts) for the educational psychology course,
test scores for the developmental psychology
test and for the learning psychology test were
the independent variables of the model. Discrim-
inant analysis was employed so as to research
the relations between the dependent and the in-
dependent variables. The reason for using dis-
criminant analysis was to determine the fit be-
tween the pass/fail decisions made for students
in accordance with the test scores and the clas-
sification decisions made by considering the
education course grades. In other words, the
percentages for the decisions made for students
according to criterion-referenced and norm ref-
erenced measures were determined in this way.

Prior to the analyses performed, it was
checked whether or not the data met the presup-
positions of the discriminant analysis, it was
concluded that the data was suitable for analyz-
ing via this method of analysis.

RESULTS

The classification decisions, which were ob-
tained by assessing the students through their
own system of assessment and through criterion-
referenced assessment system for 404 students
assessed through norm-referenced measure, and
the results for classification obtained through dis-
criminant analysis are shown in Table 1.

  On examining the results for classification
shown in Table 1, it becomes clear that 348
(90.4%) of the 385 students who were to pass

and 19 (100%) out of 19 students who were to fail,
and all of whom were assessed through norm-
referenced assessment were classified “accurate-
ly” when assessed through their own system of
assessment. 37 out of 385 students who had been
decided to pass were classified incorrectly. Ac-
cording to discriminant analysis, although fail
decision should be made for those students who
had been classified incorrectly, pass decision was
made for them in the norm-referenced measure.
The total percentage of accurate classification for
the discriminant function was 90.8 percent.

When the students who had been assessed
through norm-referenced assessment were as-
sessed through the criterion-referenced assess-
ment, 213 (98.6%) of the 216 students for whom
pass decision was made and 188 (100%) of the
188 students for whom fail decision was made
were classified “accurately”. 3 out of 213 stu-
dents for whom pass decision was made were
classified incorrectly. According to discriminant
analysis, although fail decision should be made
for those students who had been classified in-
correctly, a pass decision was made for them in
the criterion-referenced measure. The total per-
centage of accurate classification for the discrim-
inant function was 90.3 percent.

According to these results, it might be said
that making decisions for the 404 students on
the basis of criterion-referenced assessment
seems to produce more accurate results.

The classification decisions which were ob-
tained by assessing the students through their
own system of assessment and through norm-
referenced assessment system for 603 students
assessed through criterion-referenced measure,
and the results for classification obtained
through discriminant analysis are shown in Table
2.

Table 1: The results for classification obtained through norm-referenced and criterion-referenced
assessment systems for students assessed through norm-referenced assessment

     Pass                         Fail                            Total

Actual Status  f    %   f     %   f         %

Norm-referenced Pass 348 90.40 37 9.60 385 100.00
Fail 0 0 19 100.00 19 100.00

Total percentage of accurate classification =90.8 percent

Criterion-referenced Pass 213 98.60 3 1.40 216 100.00
Fail 0 0 188 100.00 188 100.00

Total percentage of accurate classification = 99.30 %



616 DUYGU GIZEM ERTOPRAK AND NURI DOGAN

 When the students who had been assessed
through the criterion-referenced assessment
were assessed through their own system of as-
sessment, 238 (95.6%) of the 249 students who
were decided to pass and 346 (97.7%) of the 354
students who were decided to fail were classi-
fied “accurately”. 11 out of 249 students for whom
a pass decision was made and 8 out of 354 stu-
dents for whom a fail decision was made were
classified incorrectly. The discriminant analysis
shows that the 11 students for whom a pass de-
cision was made should be marked to fail, and
the 8 students for whom a fail decision was made
should be marked to pass. The total percentage
of accurate classification for the discriminant
function was 96.8 percent (Table 2).

When the students who had been assessed
through the criterion-referenced assessment
were assessed through the norm-referenced as-
sessment, 536 (94%) of the 570 students for
whom a pass decision was made and 33 (100%)
of the 33 students for whom a fail decision was
made were classified “accurately”. 34 out of 574
students for whom pass decision was made were
classified incorrectly, while none of the 33 stu-
dents for whom the fail decision was made were
classified incorrectly. Discriminant analysis dem-

onstrates that 34 of the students who have been
classified as successful according to criterion-ref-
erenced assessment are classified incorrectly ac-
cording to norm-referenced assessment. The to-
tal percentage of accurate classification for the
discriminant function was 94.4 percent.

According to these results, it might be said
that making decisions for the 603 students on
the basis of criterion-referenced assessment,
which was their own system of assessment,
seems to produce more accurate results.

The classification decisions made for all of
the 1007 students constituting the study group
through norm-referenced and criterion-refer-
enced assessment systems, respectively, and the
results for classification obtained through dis-
criminant analysis are shown in Table 3.

 When the students included in the study
group were assessed through norm-referenced
assessment, 891 (94.9%) of the 939 students who
were decided to pass and 68 (100%) of the 68
students who were decided to fail were classi-
fied “accurately”. Discriminant analysis shows
that 48 students who have been evaluated as
successful are incorrectly classified. The total
percentage of accurate classification for the dis-
criminant function was 95.3 percent (Table 3).

Table 2: The results for classification obtained through norm-referenced and criterion-referenced
assessment systems for students assessed through criterion-referenced assessment

     Pass                         Fail                            Total

Actual Status  f    %   f     %   f         %

Norm-referenced Pass 536 94.00 34 6.00 570 100.00
Fail 0 0 33 100.00 33 100.00

Total percentage of accurate classification = 94.4 percent

Criterion-referenced Pass 238 95.60 11 4.40 249 100.00
Fail 8 2.30 346 97.70 354 100.00

Total percentage of accurate classification = 96.8 percent

Table 3: The results for classification obtained through norm-referenced and criterion-referenced
assessment systems for students included in the study group

     Pass                         Fail                            Total

Actual Status  f    %   f     %   f         %

Norm-referenced Pass 891 94.90 48 5.10 939 100.00
Fail 0 0 68 100.00 68 100.00

Total percentage of accurate classification = 95.2 percent

Criterion-referenced Pass 450 96.80 15 3.20 465 100.00
Fail 0 0 542 100.00 542 100.00

Total percentage of accurate classification = 98.5 percent
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When the students in the study group were
assessed through the criterion-based assess-
ment, 450 (96.8%) of the 465 students for whom
the pass decision was made and 542 (100%) of
the 542 students for whom fail decision was made
were classified “accurately”. Yet, 15 out of 465
students for whom pass decision was made were
classified incorrectly. Discriminant analysis
shows that 15 students who have been evaluat-
ed as successful are incorrectly classified. The
total percentage of accurate classification for the
discriminant function was 98.5 percent.

Accordingly, when all of the students were
assessed through the norm-referenced assess-
ment, they were classified accurately at the rate
of 95.2 percent, whereas they were classified ac-
curately at the rate of 98.5 percent on being as-
sessed through the criterion-referenced assess-
ment. Thus, it may be said that making decisions
for the 1007 students included in the study group
on the basis of criterion-referenced assessment
seems to produce more accurate results.

DISCUSSION

Many international testing and assessment
systems today operate under uncompromising
and tight timelines with high stakes for particu-
lar stakeholders. Such forces add stress to the
assessment design and validation efforts, as well
as to the preparation of test users at large for
appropriate and meaningful information use.
When the consequences of assessment results
have high stakes decisions for individuals, pro-
grams or institutions (Proctor and Silverman
2011), validity issues must become a more im-
portant part of the public matters.

Measurement theorists have long under-
stood that validity depends not only on how
well tests and assessments are designed and
validated, but also on how defensibly the result-
ing information is put to use in applied and pol-
icy settings (Cronbach 1971; Messick 1989; Kane
2006; Kane 2013). Test data uses today are more
complex and multilevel than before. Interpreta-
tions and decisions made with test scores in-
volve statistical procedures yielding results that
involve several steps (Lissitz 2009). It must be
decided how educational assessment works and
which assessment criterion must be used in one
of these steps. Because, according to the an-
swers, students’ judgments may vary. From this
point of view, validity and assessment system

issues can’t think separately and studies about
them must be examined.

Determining how to make the classification
accuracy of a measurement process has come
up as a sub-problem in the educational, medical
and especially psychiatric studies prepared for
examining any measurement tools’ reliability and
validity (Rosenberg et al. 1998; Kan 2004; Gu-
zeller 2005; Kelecioglu and Guzeller 2006; Gulec
et al. 2007; Irmak et al. 2007; Yaprak 2007;
Buyukozturk and Bokeoglu 2008; Gunuc 2009;
Lubans et al. 2011; Atar 2012; Koutsouleris et al.
2012; Park et al. 2012; Janssen et al. 2013; ul Has-
san et al. 2013). In such studies, some statistical
methods were utilized to determine the classifi-
cation accuracy or classification validity of mea-
surement tools, and the results are interpreted
according to these statistical outcomes. Gunuc
(2009) aimed to develop a Turkish Internet Ad-
diction Scale in his work. A Likert-type scale con-
sisting of 35 items was used in this study. Inter-
net attitude levels of students were classified as
low, medium and high. However, the “Two Step
Cluster Analysis” technique was applied for more
detailed results about the individuals’ attitude
levels. As a result, the sample was separated into
the four groups, namely, “addicted group”, “ad-
diction risk group” “threshold group” and “non-
addicted group” rather than three groups. In
addition to this, 76 (10.1%) of 754 individuals
were addicted to the Internet and 199 (26.4%)
individuals were addiction risk group. The re-
maining 222 (29.4 %) individuals were in the
threshold group and 257 (34.1 %) individuals
were in the non-addicted group with a total of
479 (63.5 %) not being classified as addicted.

In literature reviews, studies comparing the
systems of norm and criterion-referenced assess-
ment from certain perspectives were also found.
These perspectives were mostly about the simi-
larities and differences of the type of assess-
ment and the areas of usage (Nartgun 2007; To-
prakci et al. 2007; Astin 2012; Salvia et al. 2012;
Rust and Golombok 2014). Nartgun (2007), for
instance, analyzed comparatively to see wheth-
er or not criterion-referenced assessment and
norm-referenced assessment brought about any
differences in students’ grades, which were the
indicators of their levels of achievement. Consid-
ering the research findings as a whole, they were
interpreted as the marks given on the basis of
norm-referenced assessment moved away from
representing the students’ levels of achievement,
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in contrast to the marks given on the basis of
criterion-referenced assessment. According to
Astin (2012), norm-referenced tests, such the
GRE and SAT, are well-suited to the competitive
value framework underlying the resources and
reputational conceptions of excellence because
they can be used in selection and screening and
lend themselves readily to competitive compari-
sons. But they are ill suited to the talent develop-
ment approach because they make it difficult to
measure growth or change over time. Criterion-
referenced tests, on the other hand, not only make
it possible to establish absolute standards of per-
formance but also allow researchers to assess how
much students actually change with time. In short,
reliance on norm-referenced tests promotes the
values of selection and competition, whereas reli-
ance on criterion-referenced tests promotes the
values of teaching and learning.

Contrary to the above studies, any study, which
investigates the validity of classification decisions
taken about individuals according to assessment
criteria couldn’t find. In fact, it is emerged doing
studies about how to class the students according
to norm and criterion-referenced assessment be-
cause every classification decision was given based
on the assessment criteria.

In this context, the goal of this study was to
examine classification validity (a special type of
validity) of the decisions made in relation to the
same group of students assessed according to
norm and criterion-referenced assessment ap-
proaches. From this examination’s findings, it
may be concluded that making decisions for clas-
sification of students on the basis of criterion-
referenced assessment is more valid in placing
the students into right groups (classes). It may
be wrong to make recommendations as to what
type of measure should be used in assessment
by depending on only one research study. Yet,
in deciding on the preference for the system of
assessment especially in institutions of higher
education, it may be recommended that the re-
sults of this current study and of such studies
should be taken into consideration.

CONCLUSION

In consequence of transforming the same
scores into grades according to both approach-
es of assessment, the following could be said:

1. When the students who have been as-
sessed through norm-referenced assessment
were assessed through their own system of as-
sessment, they were classified accurately at the

rate of 90.8 percent, while they were classified
accurately at the rate of 99.3 percent on being
assessed through the criterion-referenced as-
sessment. Thus, it may be said that making deci-
sions through criterion-referenced assessment
for the students who are assessed through norm-
referenced assessment would produce more ac-
curate results.

2. When the students who had been assessed
through criterion-referenced assessment were
assessed through their own system of assess-
ment, they were classified accurately at the rate of
96.8 percent, while they were classified accurate-
ly at the rate of 94.4 percent on being assessed
through norm-referenced assessment. Thus, it
may be said that making decisions for the stu-
dents who are assessed through criterion-refer-
enced assessment through their own system of
assessment produces more accurate results.

3. When all of the participants were assessed
through the norm-referenced assessment, they
were classified accurately at the rate of 95.2 per-
cent while they were classified accurately at the
rate of 98.5 percent on being assessed through
criterion-referenced assessment. Thus, it may be
said that making decisions for the 1007 students
included in the study group on the basis of crite-
rion-referenced assessment seems to produce
more accurate results.

RECOMMENDATIONS

In conclusion, since the decisions made in
accordance with norm-referenced and criterion-
referenced assessment are geared to the future
of individuals, it is suggested that such compar-
isons should regularly be made between types
of measures, the probable reasons for high va-
lidity of classifications made on the basis of de-
cisions through criterion-referenced assessment
should be established, and such points should
be considered in similar research studies. Be-
sides, it is also recommended that different sta-
tistical methods should be employed in classify-
ing the individuals in the forthcoming research
studies.
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