The Canadian Journal of Program Evaluation Vol. 11 No. 1 Pages 35-61
ISSN 0834-1516 Copyright © 1996 Canadian Evaluation Society

SETTING ACHIEVEMENT STANDARDS/EXPECTATIONS

FOR LARGE-SCALE STUDENT ASSESSMENTS

Richard M. Jones
Ontario Education Quality and Accountability Office
Toronto, Ontario

Darryl M. Hunter

Director, Assessment and Evaluation Unit
Saskatchewan Education

Regina, Saskatchewan

Abstract:

Résumé:

This article discusses a variety of issues associated with estab-
lishing formal standards or expectations for student achieve-
ment on large-scale assessment programs. The article reviews
the educational literature on the subject of standard-setting
methods, describes two approaches to standard setting that have
been used in province-wide assessments in Saskatchewan, and
evaluates the effectiveness of these approaches. Although the
two procedures described were generally successful, numerous
issues are raised and recommendations are made to support
future standard-setting activity and research.

L’article aborde une variété de questions liées a I’établissement
de normes ou d’attentes précises pour le rendement scolaire dans
le cadre de programmes d’évaluation a grande échelle. L’article
fait une revue de la littérature éducationnelle sur la question
des méthodes d’établissement de normes, décrit deux stratégies
d’établissement de normes utilisées lors d’évaluations a ’échelle
provinciale en Saskatchewan et évalue l'efficacité de ces straté-
gies. Bien que les deux stratégies décrites aient été une réus-
site, elles soulevent un bon nombre de questions; 'article formule
des recommandations pour appuyer la recherche et les activi-
tés futures en matiére d’établissement de normes.
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I [stablishing formal standards or expectations for stu-
dent achievement in large-scale assessment programs is a relatively
new activity in Canadian educational circles. Once the exclusive
domain of psychometricians and education measurement special-
ists, policy makers and educational professionals are increasingly
interested in how to define acceptable and/or desirable levels of per-
formance as provincial assessment programs are now proliferating.
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A distinction must be drawn between performance levels that de-
scribe levels of attainment or what students can do, and standards
that describe how many students could be expected to attain each
level. Without standards to compare with actual results, both edu-
cators and the public have difficulty interpreting student perform-
ance in a meaningful fashion. If only test results and scales are
reported, the question remains, “Is student performance acceptable?”
In many projects, including recent assessment rounds of the School
Achievement Indicators Program (SAIP), co-ordinated by the Coun-
cil of Ministers of Education, Canada (CMEC), assessors have re-
verted to national or provincial norms as yardsticks for judging
student performance, even though the assessments were criterion-
referenced in their original design. While some provinces such as
Alberta and British Columbia have initiated formal standard-set-
ting activities with their provincial assessment programs, many in
the educational community remain uninformed about this crucial
educational activity.

Because standards are often contentious, the method must be care-
fully chosen and defensible if educators and the public are to have
confidence in the product. This entails careful consideration of the
merits of various alternatives, the questions around which the pro-
cedure is organized, the purposes for the resulting standards, the
manner in which the standard will be reported, and ultimately the
uses to which the standard will be employed as the point of educa-
tional decision making (Hambleton & Powell, 1983).

The purposes of this article are to review the literature on standard
setting, describe standard-setting approaches associated with pro-
vincial assessments in Saskatchewan, and evaluate the effective-
ness of these approaches in light of the considerations suggested in
the literature.

LITERATURE REVIEW

American and Canadian Context

There is a rich vein of American educational literature on the sub-
ject of standard-setting methods, and an extended body of Ameri-
can case law as well. At least 37 methods were described in Berk’s
(1986) review of the field. Most were devised in the United States
during the 1970s in concert with the introduction of minimal com-
petency legislation, and were legally tested in American courts dur-
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ing the early 1980s. Thus, there are both practical and judicial prec-
edents to guide the measurement practitioner in selecting a stand-
ard-setting procedure.

Formal standard-setting activities in Canada, however, are still rela-
tively rare. Few standard-setting activities have been publicly docu-
mented in the Canadian setting, and no published studies have
examined their relative effectiveness north of the 49th parallel. In-
deed, Principles for Fair Student Assessment Practices for Educa-
tion in Canada stipulates only that ministries and departments of
education “describe how passing and cut-off scores. . . were set and
provide rates of misclassification” (Joint Advisory Committee, 1993,
p- 18) when collecting and interpreting assessment information. By
default, Canadian assessors searching for a standard-setting proce-
dure will likely look outside Canada for their methods.

This is unfortunate, because most methods thus far formulated have
been for the American certification of student competence. State leg-
islation and judicial rulings have defined standard-setting methods
so that they yield a single crucial cutoff score as the point of deci-
sion making about competence or incompetence, passing or failing,
and certification or non-certification. In Canada, on the other hand,
standards are increasingly required by policy makers to define
generalizable expectations for student performance in programs and
institutions, rather than for “high stakes” decisions about individual
students. An American audience may find legally efficient proce-
dures in the literature for arriving at a dichotomous decision from a
single cutoff score, but the Canadian assessor will find little guid-
ance for ascertaining multiple decision-making points derived
through multiple cutoff scores.

Certainly, American measurement practitioners have chafed at the
legislative strait-jacket of minimal competence. Most educators rec-
ognize that “competence is, by virtually all conceptions, a continu-
ous variable. Setting a cut-off score that supposedly divides students
into distinct categories, the competent and the incompetent, is un-
realistic and illogical” (Jaeger, 1989b, p. 492). Minimal competence
has distorted curricula and instruction: educators are teaching only
to the level of skill demanded in the competency test and the stand-
ard established for it. More damaging have been the societal conse-
quences. Evidence “strongly suggests that children of poor parents
fail competency tests more frequently than children of rich parents.
The same can be said of black children, when compared with white
children” (Jaeger, 1989b, p. 510). Minimum competency testing for
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high school graduation, as conducted in nearly half the states, “dis-
proportionately affects the economic well-being of black students who
aspire to attend college” (Jaeger, 1989b, p. 511). The challenge for
assessors and policy-makers will be to employ standard-setting meth-
ods that recognize varying levels of ability, that reinforce rather than
undermine curricula, and that promote rather than restrict the in-
terests of the disadvantaged.

Another challenge arises from current trends in assessment tech-
niques: most standard-setting methods thus far devised have been
developed around correct/incorrect types of response items; they do
not reflect the growing interest in scoring rubrics, direct writing
assessment, and performance methods (Huot, 1990). As evaluators
are increasingly employing holistically scored, open-response items
and performance assessment techniques to evaluate student skills,
they are discovering that standard-setting methods designed for the
indirect, multiple-choice test formats of the 1960s and 1970s have
to be substantially modified (Busch & Jaeger, 1984). Indeed, only
recently have they started proposing new methods to set standards
for multidimensional scaled performances (Jaeger, 1993).

The preoccupations of American assessors have shaped the stand-
ard-setting literature in other ways. Most researchers have investi-
gated procedures for a specific testing situation, rather than placing
changing standards in a larger or longer-term framework. Educa-
tion indicator systems are in vogue as provincial governments and
the CMEC address issues of public accountability. Changing stand-
ards plotted longitudinally may themselves become valuable long-
term indicators. If judges are drawn from the same constituencies
over a series of test cycles and if one employs the same method and
instrumentation over those cycles, then the standards may be con-
ceived as incarnating or embodying a set of public expectations for
student performance at given points in time. Standards can thus
become barometers of public- or educational-policy makers’ expec-
tations about the school system.

Even though Canadian standard-setting exercises have not been
studied in the scholarly literature, pathfinding work in three prov-
inces is described in public documents. British Columbia’s Provin-
cial Learning Assessment Program began in 1976, and has
consistently employed “interpretation panels” of teachers to judge
grade-level student performance in various dimensions of math-
ematical, scientific, and communications skill, depending on the as-
sessment. Although the procedure has varied from one assessment
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to another, constants have included the exclusive use of profession-
als as judges, preparatory recording of expectations as estimates
for provincial performance on individual items according to “accept-
able” and “desirable” categories, and subsequent formal summary
and consensual judgements of performance according to four- to six-
point scales ranging from unsatisfactory to excellent by the empan-
elled judges. (See, for example, Bateson et al., 1991, pp. 243-244;
Jeroski, 1989, p. 15.)

Recent standard-setting activity in Alberta aims “to widen the proc-
ess of setting assessment standards as much as possible over previ-
ous years and especially to provide for community input and
feedback” (Alberta Education, 1991, p. 81). To that end, five com-
mittees have been struck as part of the Provincial Achievement Test-
ing Program to define two standards in relation to the curriculum
being tested. These committees are composed of curriculum and test
developers, educational administrators, teachers from across the
province, psychometricians, statisticians, and representatives from
professional, business, and community organizations. Each commit-
tee is challenged to determine what score a student must obtain, or
how many questions a student must answer correctly, to be judged
as having achieved an acceptable and an excellent standard. A sum-
mary standard is determined by a Final Standards Review Com-
mittee, using provisional standards, review commentary, and
representatives from the original five committees (Alberta Educa-
tion, 1993, pp. 101-109).

While the British Columbia and Alberta ministries define stand-
ards in relation to large-scale assessment results, the Toronto Board
of Education’s Benchmarks Program has avoided evaluating its stu-
dent population against external standards associated with a test-
ing program. Rather, more than 100 benchmarks for language arts
and mathematics have been developed as model activities for teacher
emulation in the classroom setting. Based on provincial and system
objectives, developed and field-tested informally by teacher commit-
tees, and emphasizing complex but observable tasks, the benchmarks
set out performance levels and criteria but not standards (Larter,
1991).

Criteria for Selecting a Standard-Setting Method

Ronald Berk’s (1986) A consumer’s guide to setting performance
standards on criterion-referenced tests outlines a number of criteria
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for selecting a standard-setting method appropriate to the testing
situation. The method chosen should:

¢ vyield appropriate classification information given the types
of decisions for which the tests are typically used,
be sensitive to actual examinee performance,
be sensitive to the instruction that the examinees have ac-
tually or potentially received,
use sound statistical procedures,
consider measurement error, and

e facilitate valid decision making.

Besides these criteria of a method’s technical adequacy, the proce-
dure selected should be practical in that it is easy to implement, to
compute, and to interpret to laypeople. Because assessors often have
to defend the method, the technique must be credible.

In addition, Berk points to group-interaction and polarization re-
search to suggest that the chosen method should probably be an
iterative process. This allows for controlled discussion and permits
judges to revise their opinions without making them feel committed
to any initial position. The procedure should also allow judges to
consider performance data, so they will be less likely to engage in
social comparison when setting the standards.

Regardless of a method’s statistical elegance or procedural simplic-
ity, all are arbitrary in the sense that there is no scientific proce-
dure that simply involves plugging numbers into a formula. Different
methods, as many studies have demonstrated, will produce differ-
ent standards. But as Popham (1978) has pointed out, castigating
standard-setting exercises as unacceptable because they are arbi-
trary is a non sequitur. The word “arbitrary” can mean either “that
which is determinable by a judge or tribunal” or “capricious,” that
is, “selected at random and without reason.” When criticizing stand-
ards as arbitrary, critics are clearly employing the second, pejora-
tive definition, when the first definition more accurately reflects
serious standard-setting efforts. Standard-setting exercises are
judgemental, but to malign all judgemental operations as capricious
is absurd (Popham, 1978, p. 168). Even if it is subjective, Livingston
and Zieky (1982) contend that “once a standard has been set, the
decisions based on it can be made objectively. Instead of a separate
set of judgements for each test-taker, you will have the same set of
judgements applied to all test-takers. Standards cannot be objec-
tively determined, but they can be objectively applied” (p. 67).
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Indeed, standards may relate more to impartial and equitable deci-
sion making than to overall educational quality. In the rhetoric of
public discourse, standards are often equated with educational im-
provement. If standards are raised, so the argument goes, then
schooling will be better. However, as the Quebec Ministry of Educa-
tion discovered when it raised the passing scores from 50% to 60%
on its Provincial Examinations, one of the principal and unantici-
pated effects in 1986-1987 was to raise the drop-out rate from its
schools (Maheu, 1995, p. 60). Elevating standards does not neces-
sarily translate into better educational outcomes for all students.

Standard-Setting Methods

Although the subjectivity of standard setting is inescapable, some
methods are more defensible than others. The traditional approach,
and perhaps the least justifiable theoretically, is the random choice
of a fixed 50% correct as the standard, without regard to the test’s
length, difficulty, or importance. Quota-setting involves rank-order-
ing students on some performance measure such as a test score.
Those chosen to participate or receive certification are selected by
measuring the number that can be accommodated (usually depend-
ent on the resources or positions available rather than a candidate’s
actual competence), and counting backwards.

If policy makers have often resorted to one of the foregoing proce-
dures, it has been for want of knowledge about more technically cred-
ible alternatives. At least six methods have seen extensive service
south of the border, because they are more sensitive to the nature of
the actual test, to the criteria used for scoring, to test circumstances,
and to the nature of the population being tested. Some reviewers
have categorized these methods as either judgemental or empirical;
this classification is misleading, however, because all standard-set-
ting methods are judgemental and because many have been modi-
fied to include iterations that ask judges to empirically use actual
performance data. A more useful distinction is made by methods
based on judgements about test items, such as the Nedelsky, Angoff,
Ebel, and Jaeger procedures, and those based on judgements about
potential examinees, such as the Borderline Group, Contrasting
Groups, and Policy Capturing methods.

Nedelsky’s method (1954) is restricted to multiple-choice items be-
cause the judge’s task is to examine each question and identify the
wrong answers that a minimally competent test-taker should be able
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to eliminate as incorrect. The minimum pass level for each item is
equal to the reciprocal of the remaining alternatives. Angoff’s method
(1971) is similar in that judges make probability estimates for indi-
vidual items, but it can be used with both multiple-choice and open-
response questions. Judges estimate the probability that a minimally
competent test taker would answer the question correctly. Modified
Angoff procedures have linked the probability estimates to either
domain specifications or test objectives, rather than individual test
items, to facilitate and accelerate the work of judges.

Ebel’s method (1972) differs in that before offering their estimates,
judges first rate each question’s difficulty (easy, medium, and hard)
and its relevance or importance (essential, important, acceptable,
and questionable) for the test’s purpose. Using these two scales as
axes on a matrix, judges classify and group questions into one of the
twelve different matrix cells. The total expected score is derived from
estimates of examinee performance within each cluster of questions.
Variations of this method have substituted levels from taxonomies
of higher-order thinking skills along one of the two matrix axes.

One difficulty with these procedures—Berk calls it their “Achilles
heel”—is their dependence on judges being able to project themselves
into the mental processes of a minimally competent candidate. Un-
less judges are able to anchor their decision making in evidence and
previous experience with youth, they may have the sense that they
are “pulling their probability estimates from thin air” (Shepard, 1980,
p- 453). In other words, the experts’ reasoning processes may diverge
substantially from those of the novices they are trying to imperson-
ate, leading to unreliable standards.

Jaeger’s method (1978) avoids this difficulty by using an iterative
process, employing judges from a variety of backgrounds, providing
normative information, and asking empanelled members to consider
simply whether every high school graduate should be able to an-
swer the item correctly for a high school diploma. This procedure
may be more accessible for lay judges because of the simplicity of
the question, but it has been criticized because it restricts probabil-
ity choices to 1 or 0. A variation of the method (Busch & Jaeger,
1984) was employed for essay responses. Sets of actual papers were
presented in random versus ordered and blind versus informed pro-
cedures, for judges’ estimates. Essays presented in increasing order
of quality as scored originally by trained readers, but without prior
knowledge of the scores assigned by those readers, allowed judges
to produce the most consistent standard.
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If the previous methods require judgements about individual test
items, both the Borderline Group and Contrasting Group methods,
formulated by Livingston and Zieky (1982), require judgements about
the students who take the test. The Borderline Group method
preselects a subsample of examinees whose skills are marginal; a
median test score for this group is chosen as the cutoff score. If the
Borderline Group method starts by defining the boundary between
competence and incompetence and extrapolating to identify the
groups above and below the cutoff score, the Contrasting Groups
method works in the opposite direction. Two contrasting groups of
clearly qualified and unqualified candidates are preselected before
test administration; frequency distributions and percentages are
calculated for group test scores and the threshold is determined by
interpolating.

Only recently have new procedures been proposed for a complex,
multidimensional assessment that encompasses videotaped perform-
ances, reflective essays, analytical and critical responses, and di-
vergent planning exercises, all scored with scoring rubrics across a
variety of subject areas. To set an integrated standard, Jaeger (1993)
has suggested a policy-capturing method in which hypothetical pro-
files of potential candidates’ performances are presented in contrast-
ing sets to judges. Using a four-point scale of competence when rating
the profiles, a judgement policy is created for each judge, using a
variety of mathematical analyses. Performance standards are de-
rived from the aggregated policies of consistent judges. Considered
in light of Berk’s four criteria of practicality, the policy-capturing
method appears to hold limited promise.

Selecting Judges for Standard-Setting

Many scholars suggest that judges be drawn from different constitu-
encies, so that the standard-setting process can systematically rep-
resent “different value positions and areas of expertise” (Shepard,
1980, p. 454; Hambleton & Powell, 1983; Jaeger, 1978) to increase
the validity of the recommended standards. Yet few specific guide-
lines have been proffered either for selecting these judges or for
meaningfully incorporating educational stakeholder groups into the
standard-setting process. To what degree should judges have exper-
tise in the subject matter being tested, or knowledge of the attributes
of the population being tested? Is a panel of classroom teachers pre-
ferred over a mixed panel of educators and non-educators? Will a
standard produced by a “blue-ribbon” panel be more credible than
that produced by an anonymous jury?
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Two studies begin to answer these questions. An ill-fated attempt
to combine both educators and non-educators on an American stand-
ards panel occurred for the 1990 National Assessment of Educa-
tional Progress (NAEP) in Mathematics (Bourque & Hambleton,
1993). Competing organizational agendas of stakeholder groups,
insufficient training time, a lack of consensus among stakeholders
about correct procedures, and a lack of expertise on the part of del-
egated judges were cited as difficulties. However, when both teach-
ers and university faculty were mixed in a two-stage Angoff
procedure (Busch & Jaeger, 1990), and provided both item statis-
tics and actual examinee performance data, judges were “reasoned
in their decisions.” Although “public school teachers shifted in the
direction of the mean standard initially recommended by the col-
lege and university judges” (p. 153), possibly because of the prestige
associated with the latter group, the difference in standards pro-
duced by the two groups was reasonably small.

Indeed, Jaeger (1989a) distinguishes between standards established
by policy makers, whose authority to establish test standards de-
rives from position rather than qualification, and those that are based
on specialists’ judgements concerning the difficulty of test items.
For the latter type, it is necessary to recruit judges who have exper-
tise “in the domains being tested and in the roles sought by success-
ful examinees” (p. 3). Experts are distinguishable by their ability to
organize and perceive large meaningful patterns in their domains;
their skill in analyzing problems rapidly, deeply, and qualitatively;
their skills in self-monitoring and judging problem difficulty; and
their elaborated semantic memory. Judges should be selected using
procedures that permit generalization of their collective recommen-
dations to well-defined populations. The numbers of judges neces-
sary should provide a statistically precise estimation of the standard
that would be recommended by an entire population of judges.

Just as there are few guidelines for selecting a heterogeneous sam-
ple of judges, there are also disagreements about proper procedures
for ensuring these judges produce a reliable standard. Some schol-
ars prescribe an iterative process to minimize the undesirable effect
of group domination by a few vociferous members, to have judges
privately record colleagues’ opinions to balance their individual de-
cision making, and to carefully control discussions to reduce “ex-
plicit references of group members to their own positions”
(Fitzpatrick, 1984, p. 17). In contrast, others recommend that dis-
cussions around individual test items should focus on those judges
who diverge most in their ratings from the group’s provisional stand-
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ard (Arrasmith & Hambleton, 1988; Livingston & Zieky, 1982). Some
researchers have suggested that test standards be based on the
median distribution of judges’ recommendations, rather than the
mean, to moderate extreme recommendations. Critics counter that
the median is a less stable statistic than the mean (Jaeger, 1989a).
Yet other scholars suggest using the trimmed mean—that is, ex-
cluding extreme recommendations (Livingston & Zieky, 1982). This
practice may be incompatible with, even counterproductive to, the
inclusionary purposes of incorporating nonexperts in a process de-
signed to address issues of public accountability.

Two standard-setting approaches that have been used successfully
in province-wide Saskatchewan student assessments follow.

STANDARD SETTING IN SASKATCHEWAN
Curriculum Evaluation

Saskatchewan’s Curriculum Evaluation program is designed to moni-
tor the effectiveness of new, provincially developed curriculum, to
determine levels of curriculum implementation, and to identify
strengths and weaknesses that will assist educators in making in-
structional improvements. In 1993, the first evaluation was con-
ducted with grades 1 to 5 science curricula. Because the program
was for purposes of curriculum and instructional improvement rather
than public accountability, standards were set by grade-level pan-
els of teachers experienced with the philosophy and content of the
curriculum in question. Urban, rural, and northern teachers were
selected to provide broad provincial representation.

Initially, the various test items and answer keys were sorted ac-
cording to the Factors of Scientific Literacy, or skill objectives, iden-
tified in the provincial curriculum guide. The teacher-judges then
reviewed all materials and discussed at length the expected levels
of student achievement according to a five-point scale for each con-
tent and skill area assessed. Judges were asked to consider the
number of years allowed for curriculum implementation, the amount
of direction suggested in the curriculum guide concerning antici-
pated levels of student mastery, and the assessment items’ perceived
degree of difficulty.

A department facilitator led standards committee members through
a three-stage, iterative process. In the first stage, no actual achieve-
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ment results were provided. Instead, based on their personal class-
room and curriculum experience, the teachers were asked to con-
sider what minimum scores students at each grade level would have
to achieve, on clusters of items representing the various content and
skill areas, for performance to be described as strong, very good,
satisfactory, marginal, or weak. Descriptions for these performances
were elicited as judges discussed potential cutoff scores. Eventually
a consensus was reached by each of the grade level committees on
the cutoff scores to be provisionally applied in setting standards for
each content and skill area.

In the second stage, the cutoff scores were used to calculate the pro-
portion of students that actually achieved each of the five perform-
ance levels. These data were then presented to the standards
committee, and discussion followed on the relationship between the
actual student results and the provisional expectations or stand-
ards set in the first stage of the process. To illustrate this process,
Tables 1 to 4 show, for four of six Standards for Student Perform-
ance (Dimensions of Scientific Literacy) in grade 5 science, the cut-
off scores that were derived for each curriculum skill objective and
performance category, the actual mean scores students attained for
each skill area, and the proportion of classrooms that reached each
performance category, based on the cutoff scores. Each assessment
item was weighted equally and given a value of 1.0; therefore, the
cutoff scores are expressed as decimal fractions.

In the third stage, the empanelled judges were given the opportu-
nity to revise their standards when it was deemed necessary. Again,
as the committee considered student results along with the stand-
ards or cutoff scores, consensus was reached on final standards. In
the Science Curriculum Evaluation project, judges made only two
minor adjustments to their initial standards in light of actual stu-
dent results.

Provincial Learning Assessment

The 1994 Provincial Learning Assessment in Language Arts was
designed to provide reliable information to the Department of Edu-
cation, Training and Employment and the general public about
grades 5, 8, and 11 students’ skills in reading and writing. Because
the program’s primary purpose is to address issues of public account-
ability, and because information is collected for inclusion in a wider
education indicators’ framework that has been established through
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the joint efforts of a wide range of educational stakeholders in the
province, standards were established by empanelled grade-level
groups of judges designated by the major stakeholder organizations
in Saskatchewan’s educational system.

The standards committee consisted of delegates from the teaching
profession chosen to represent rural, urban, and northern school set-
tings; the Saskatchewan Teachers’ Federation; the Saskatchewan
Chamber of Commerce; postsecondary institutions including the two
universities; the Saskatchewan School Trustees Association; the

Table 1(a)

Standards for Student Performance: Nature of Sclence

Factor of Student Performance Categories (cutoff scores)?

Scientific Literacy Strony Very Good Satisfactory Marginal Weak
(Skill Objectives) (ST) (V6) (8) (M) (w)
A2 Historic .70 .69 .99 .39 <.39
A3 Holistic .70 .60 .50 .30 <.30
A4 Replicable .69 90 .39 .20 <.20
A5 Empirical 75 .65 .55 .35 <.35
Nature of Science .70 .60 47 .30 <.30
Table 1(b)

Standards for Student Performance: Nature of Science

Factor of Student Performance Categories (cutoff scores)?

Scientific Literacy Actual Performance Proportion of Classrooms
(Skill Objectives) Mean Category in Each Category (%)

we p (w) (P) ST ([} S M W
wp WP WP WP WP

A2 Historic 44 —_ M —_
A3 Holistic 97 — S —_
A4 Replicable 93 29 VG M
A5 Empirical 45 87 M ST
Nature of Science 93 98 S S 64 212 474 212 38

154 369 335 7.7 15

3 The cut—off score is the minimum score needed to achieve the student performance category.

b W refers to student achievement on written assessment tests. P refers to student achievement on
performance assessment or practical tasks. Under “Proportion of classrooms in Each Category
(%)”, the top row of numbers refers to the written assessment tests; the bottom row of numbers
refers to the performance assessment or practical tasks.
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Table 2(a)
Standards for Student Performance: Key Science Goncepts
Factor of Student Performance Categories (cutoff scores)?
Scientific Literacy Strong Very Good Satisfactory Marginal Weak
(Skill Objectives) (81 (VG) (8) (M) (w)
B1 Change .50 40 .30 .20 <.20
B2 Interaction .60 .90 40 .30 <.30
B4 Organism .60 .90 40 .30 <.30
B6 Symmetry 90 .80 70 .60 <.60
B7 Force .70 .50 .30 .20 <.20
B8 (Quantification 75 .69 .50 40 <40
B12 Conservation .70 .69 .60 45 <.45
B13 Energy—matter .69 99 .50 40 <40
B14 Cycle 90 75 .50 40 <40
B16 System .70 .69 .50 .35 <.35
Key Science Goncepts .70 .60 47 .30 <.30
Table 2(b)
Standards for Student Performance: Key Science Concepts
Factor of Student Performance Categories (cutoff scores)?
Scientific Literacy Actual Performance Proportion of Classrooms
(Skill Objectives) Mean Category in Each Category (%)

we pb w) (P ST VG S M ]

we WP WP WP WP

B1 Change .39 42 S VG
B2 Interaction .36 —_ M —_
B4 Organism 90 — VG —
B6 Symmetry .69 .64 M M
B7 Force .60 .07 VG w
B8 Quantification 92 .87 S ST
B12 Conservation .60 — ) —_
B13 Energy-matter 49 —_ ] —_
B14 Cycle o1 — ) —_
B16 System 97 — ) —_
Key Science Concepts .53 98 S S 19 108 584 230 5.8

116 449 3877 29 29

3 The cut—off score is the minimum score needed to achieve the student performance category.

b W refers to student achievement on written assessment tests. P refers to student achievement on
performance assessment or practical tasks. Under “Proportion of classrooms in Each Category
(%)”, the top row of numbers refers to the written assessment tests; the bottom row of numbers
refers to the performance assessment or practical tasks.
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Table 3(a)
Standards for Student Performance: Processes of Sclence
Factor of Student Performance Categories (cutoff scores)?
Scientific Literacy Strong Very Good Satisfactory Marginal Weak
(Skill Objectives) (ST) (VG) (8) (M) (W)
C1 Classifying .80 .67 95 .25 <.25
C2 Communicating .80 70 .60 .20 <.20
C3 Observing and

describing .80 70 .60 40 <40
C5 Measuring .90 .80 .70 .60 <.60
C6 Questioning .65 .90 40 .20 <.20
C7 Using numbers .59 .35 .20 0 N/A
C8 Hypothesizing .65 .95 40 .20 <.20
C9 Inferring 70 .99 40 .25 <.25
C10 Predicting .80 70 .60 45 <.45
C11 Controlling variables .65 .90 .30 .15 <.15
C12 Interpreting data .65 .99 40 .20 <.20
Processes of Science 72 .60 47 .26 <.26
Table 3(b)
Standards for Student Performance: Processes of Science
Factor of Student Performance Categories (cutoff scores)?
Scientific Literacy Actual Performance Proportion of Classrooms
(Skill Objectives) Mean Category in Each Category (%)

we pv w () ST ([} ] M W
wp WP WP WP WP

C1 Classifying 48 —_ M —_
G2 Communicating 49 91 M ST
C3 Observing and

describing .37 .98 w M
C5 Measuring 47 .87 w VG
C6 Questioning .96 —_ VG —
G7 Using numbers .62 —_ ST —_
C8 Hypothesizing .38 .29 M M
C9 Inferring 49 .37 S M
C10 Predicting 94 .88 M ST
G11 Controlling variables .41 —_ S —_
C12 Interpreting data .96 .39 VG M
Processes of Science 49 92 S S 13 5.8 602 321 0.6

00 246 609 145 0.0

3 The cut—off score is the minimum score needed to achieve the student performance category.

b W refers to student achievement on written assessment tests. P refers to student achievement on
performance assessment or practical tasks. Under “Proportion of classrooms in Each Category
(%)”, the top row of numbers refers to the written assessment tests; the bottom row of numbers
refers to the performance assessment or practical tasks.
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Table 4(a)
Standards for Student Performance: Scientific and Technical Skills
Factor of Student Performance Categories (cutoff scores)?
Scientific Literacy Strong Very Good Satisfactory Marginal Weak
(Skill Objectives) (ST) (VG) (8) (M) (W)
E2 Using natural

environments .90 .80 .69 90 <.50
E3 Using equipment

safely .88 .80 .70 .55 <.55
E7 Manipulative ability .95 90 .80 75 <75
E10 Measuring

temperature 90 .85 75 70 <70
E11 Measuring mass .80 75 .60 .90 <.50
Scientific and
Technical Skills .89 .82 70 .60 <.60
Table 4(b)
Standards for Student Performance: Scientific and Technical Skills
Factor of Student Performance Categories (cutoff scores)?
Scientific Literacy Actual Performance Proportion of Classrooms
(Skill Objectives) Mean Category in Each Category (%)

we pb w) (P ST VG S M ]
we w/p w/p WP wp

E2 Using natural

environments .69 — ) —
E3 Using equipment

safely .66 78 M S
E7 Manipulative ability — 89 — )
E10 Measuring

temperature 77 93 S ST
E11 Measuring mass 94 .87 M ST
Scientific and
Technical Skills .63 87 M VG 1.9 1.9 206 391 365

145 377 36.2 73 43

3 The cut—off score is the minimum score needed to achieve the student performance category.

b W refers to student achievement on written assessment tests. P refers to student achievement on
performance assessment or practical tasks. Under “Proportion of classrooms in Each Category
(%)”, the top row of numbers refers to the written assessment tests; the bottom row of numbers
refers to the performance assessment or practical tasks.
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League of Educational Administrators, Directors and Superintend-
ents; and curriculum specialists from the Department of Education,
Training and Employment. When selecting delegates, the
stakeholder organizations were advised to select representatives
from a variety of backgrounds who believed in collaborative deci-
sion making and had some experience with youth in the area of lit-
eracy, as general qualifications. The 26 members worked in three
grade-level subcommittees.

All members were advised that the standards were to be consid-
ered, along with actual student achievement results, in the context
of the Provincial Education Indicators Program. Standards would
highlight strengths and weaknesses in student performance and
would suggest improvements in curriculum, public policy, and in-
structional strategies. The standards would become two-year tar-
gets for students, parents, and educational professionals until the
next test cycle.

Standards were established for five dimensions of writing and five
types of higher-order reading skills, as well as for the reading and
writing instruments as a whole at each of the three grades, using a
modification of the Angoff method. Because both educational pro-
fessionals and nonexperts were empanelled, judges based their de-
cisions directly on scoring criteria and examples of actual student
work, which had been used for scoring to exemplify the five per-
formance levels. Reading criteria reflected the foundational objec-
tives of impending departmental curricula; writing criteria reflected
both nationally and internationally accepted scales of achievement.
Copies of test instruments, achievement scales, and scoring bulle-
tins were confidentially mailed to members to aid their preparation
in advance of the standard-setting exercise.

Standards were developed in a three-stage, iterative process. In the
first stage, facilitators reviewed the reading or writing task, described
the criteria used in scoring the item(s), and presented examples of
student work at each performance level. Judges were then asked,
“In this skill area, what percentage of the regular stream school
population should be able to attain each performance level?” With-
out consulting others, judges privately wrote down on a tally sheet
their preliminary estimates of proportions of students who should
attain each of the five levels. Tally sheets were collected, and a mean
distribution was calculated and distributed to all judges.
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In the second stage, judges were invited to individually provide com-
ments on the preliminary mean distribution. Comments were re-
stricted to the nature or complexity of the task or questions, the
criteria used for scoring student work, the examples of student work
presented, and attributes of the school population being tested. Once
every judge had spoken, a short group discussion was conducted to
allow additional viewpoints to be expressed. Members were then
given an opportunity to privately revise their preliminary estimates
in light of the insights and comments generated by the panel. The
revised estimates were written down on a tally sheet, collected, and
averaged to produce a revised mean distribution.

The third stage was an informed review: judges were given actual
student results along with the revised mean distribution they had
provisionally set as a standard. Each judge was again invited to
comment in turn on the committee’s revised mean distribution and
to participate in a short group discussion. Having heard everyone
speak, all members were allowed a second opportunity to privately
revise their estimates in light of the comments made and the ac-
tual results presented. Tally sheets were collected, and a mean dis-
tribution of the group’s individual expectations was calculated to
produce a standard for the reading or writing skill area under con-
sideration.

Tables 5 through 8 illustrate the voting patterns of judges partici-
pating in the Provincial Learning Assessment exercise for two of
the three grades involved and two of ten skill areas under review.
The patterns were typical of those for the entire standard-setting
session. Although the design of the exercise did not allow individual
judges’ voting profiles to be mapped, a comparison of standard de-
viations and mean ratings with actual results permits an analysis
of the consistency or consensus achieved.

In judging students’ overall writing ability, both the grade 5 and
grade 11 subcommittee members’ estimates converged across the
three rounds of the exercise, as evidenced through the general trend
of contraction in standard deviations. Most divergence was evident
in adjudicating level 3 and level 4 skill, that is at the mid-to-upper
ranges of performance. Presentation of the actual results for the
grade 5 subcommittee facilitated even greater consistency in final
summative standards; for the grade 11 panel the presentation of
performance data allowed for general consistency except for level 3
performance, where the standard deviation increased markedly in
round 3. Mean scores at grade 11 also stabilized near the actual
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results except for performance level 3, which witnessed an 11-point
adjustment in the mean standard between round 1 and round 3.

When making decisions about student reading comprehension com-
petence, judges’ voting patterns for grade 5 did converge through
discussions between rounds 1 and 2. But the presentation of actual
student achievement results in round 3 had the opposite effect for
the grade 5 subcommittee members; standard deviations increased
markedly for estimates of what students should be able to achieve
for the top four performance levels as did the mean standards prof-
fered by subcommittee members. On the other hand, the overall vot-
ing patterns of grade 11 judges stabilized across the three rounds,
and standard deviations generally narrowed except for performance
levels 3 and 4.

Taken together, voting patterns suggest that the procedure employed
for the Learning Assessment did facilitate a general convergence of
stakeholder judgements for provincial literacy standards. However,
the presentation of actual results sometimes resulted in diverging
judgements, particularly for levels 3 and 4 performance. The het-
erogeneous panel of judges could generally reconcile expectations
for lower- and upper-range competence, but had difficulty adopting
a shared view of what should constitute mid-range competence. Sta-
ble voting patterns did not emerge in several instances after actual
performance data were presented.

Nevertheless, overall patterns of convergence indicate that empan-
elled stakeholder representatives were collaborative and consensual
in their decision making. The adjustments in scores to reflect actual
normative data suggest that judges based their decisions on infor-
mation provided by the standard-setting procedure. That the over-
all standards approximated a normal distribution curve suggests
that judges were sensitive to the typical range of student ability.
That grade 5 judges permitted actual reading comprehension re-
sults at the upper ranges to exceed their desired performance stand-
ards demonstrates a reasoned approach to defining what students
should be able to do.

DISCUSSION

Although the two procedures employed in Saskatchewan were both
variations of Angoff’s method, a number of differences are appar-
ent. The Provincial Learning Assessment exercise proceeded on the
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basis of performance levels and criteria that had been established
prior to scoring, and the Curriculum Evaluation project used the
standard-setting exercise as a vehicle for defining the performance
descriptions. Both procedures worked well. Although the former an-
chored standards more directly in scoring judgements, the latter was
deemed more satisfactory to judges: giving the judges the task of
not only establishing expectations but also defining the perform-
ance levels enabled them to develop more ownership of the finished
product.

More importantly, the two procedures employed two different no-
tions of consensus. Because of anticipated divergent expectations
between educator and non-educator judges for the Provincial Learn-
ing Assessment, the procedure aimed only at deriving a mathemati-
cal merging of judges’ expectations rather than an actual consensus
ad idem or meeting of all the minds involved. On the other hand,
the Science Curriculum Evaluation exercise was predicated on ac-
tual group consensus of the empanelled judges; a hung jury was not
allowed. In general, judges in the Learning Assessment believed that
a mathematical consensus without simultaneous social consensus
tended to undermine the validity of the standard.

The pivot around which all standard-setting procedures revolve is
the question to which judges are to respond. For the Saskatchewan
Learning Assessment exercise, facilitators asked about the percent-
ages of students who should be able to attain the desired levels of
performance; the Curriculum Evaluation exercise hinged on the per-
centages of students who would be able to attain each level. The
first asked judges to conceptualize, in the ideal, what the potential
is for student performance, but the second asked for a formulation,
in light of the reality of classroom experience, of actual student com-
petence. In a sense, the former defined expectations as targets,
whereas the latter defined expectations as thresholds of acceptabil-
ity. The effect of varying questions on the resultant standard war-
rants further investigation. Having an empanelled jury answer both
questions, and noting commentary on individual ballots to explain
the discrepancy in their estimates, may facilitate interpretation.

In both Saskatchewan projects, judges were selected from constitu-
encies that did not have a detailed knowledge of the assessment
design, test construction assumptions, or scoring procedures prior
to the exercise. Contamination of judgement through experience
with preceding assessment phases was deemed possible, leading to
unreliable standards. However, for both exercises, a considerable
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amount of time was spent briefing judges about the purposes,
premises, and preceding phases of the projects. Securing the judges’
endorsement of or even acquiescence to these premises and proc-
esses of standard-setting exercises may prove disruptive and time-
consuming, and may subsequently colour the essential task of
judging student performance. Future projects will explore this is-
sue of cross-contamination or cross-fertilization through continuity
of membership between the different tasks of scoring and judging
student performance.

For both standard-setting exercises, judges were deliberately se-
lected from remote and northern settings, as well as from Aborigi-
nal communities. These perspectives were brought to the
adjudication of student performance so that the resultant standard
was culturally and geographically sensitive. For the Provincial
Learning Assessment exercise, however, concerns were expressed
that the standard-setting procedure did not reflect the traditional
practices of Aboriginal peoples. In Saskatchewan, the justice sys-
tem has made adaptations to its court procedures, through sentenc-
ing circles, for high-stakes judgements about young adult offenders.
Future projects may adapt the standard-setting procedure to cus-
tomary Aboriginal practices for making “low-stakes” judgements
about educational performance.

Evaluating the Effectiveness of Standards-setting Methods

An educational standard-setting procedure can be conceived and
evaluated from a variety of perspectives: as a “due-process” mecha-
nism for having judges make reasoned and informed decisions about
student competence; as a procedure for measuring the match be-
tween what educators intend to do and what they actually have done;
or as an instrument of policy for drawing together competing
stakeholder interests and values to define systemic performance.
The confidence one might have in a performance standard may be
determined through examining both the internal consistency of
judges’ voting patterns—as provided above—or through comparisons
with external criteria (Kane, 1994).

Considered in light of Berk’s (1986) selection criteria:

¢ Both the Science Curriculum Evaluation and the Language
Arts Learning Assessment procedures yielded appropriate
classification information given the differing purposes of the
assessments.



|58

THE CANADIAN JOURNAL OF PROGRAM EVALUATION
|

¢ Both methods used in Saskatchewan were sensitive to ac-
tual examinee performance because performance data for
the identified skills were shared with the panelists to in-
form their setting of final standards. In addition, item diffi-
culty statistics were provided to panelists for the reading
component of the Learning Assessment exercise.

¢ The Curriculum Evaluation exercise was more sensitive to
current or potential instructional practices, because
panelists were practising teachers who represented all re-
gions of the province. On the other hand, some standard-
setters in the Learning Assessment exercise felt that the
method did not adequately attend to the provincial circum-
stance where language arts curricula are in a state of tran-
sition.

¢ Both exercises employed statistically sound procedures,
through simple means and percentages, which accurately
represented both the actual profiles of student achievement
and the collective expectations of standard-setters.

e Judges’ consideration of standard errors of measurement
in both Saskatchewan exercises was unnecessary given the
low-stakes purposes of the assessments, although panelists
in the latter were provided with data about possible sam-
pling error and indices of scoring consistency.

¢ Both methods facilitated valid decision making. By provid-
ing a rating of classroom achievement in light of curricular
expectations, decision makers were provided with useful
information about elementary science curriculum implemen-
tation and impact; the Learning Assessment exercise yielded
nuanced information about strengths and weaknesses in
student literacy skills, in light of stakeholder opinion, for
public accountability and instructional planning purposes.

To summarize, the standard-setting method used in the grade 5 sci-
ence curriculum evaluation was practical and easy to implement
and compute. It produced the required information, and the panelists
were very comfortable and satisfied with the process. In the Lan-
guage Arts Learning Assessment exercise, all judges believed that
input from the various parties and organizations was valuable and
useful. However, some panelists believed that the procedure would
be difficult to explain to those not present.
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CONCLUSION

Quite clearly, more work remains in the Canadian setting for this
crucial evaluative activity. More research is required into the vari-
ous types and sources of evidence upon which judges make their
decisions, and the relative effectiveness of various standard-setting
methods in supplying judges with that information in their decision
making. Standard-setting methods must be sensitive to the various
cultural perspectives that judges bring to the table, and must be
clearly explained to judges before they arrive at the standard-set-
ting session. Agreement as to the assessment design, criteria em-
ployed in scoring, and specific standard-setting procedures must be
secured before embarking on the task at hand. Thorough orienta-
tion and training of judges in the procedures is a prerequisite.

Because education is a provincial responsibility in Canada, provin-
cial ministries of education must further explore methods for estab-
lishing student achievement standards for provincial and national
assessments. This must be done if questions related to public ac-
countability in education are to be adequately addressed.
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