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Abstract

Standard setting studies using the online, web-based standard setting (WBSS)
system were compared to similar onsite studies of two exams in the College-
Level Examination Program. The online and onsite groups felt similarly about the
usefulness of the discussions in making the final ratings and about the overall
experience of the study. Results indicated significant differences in the
perceptions of group process and working conditions, with the online studies
scoring lower on these aspects.

Two methods of standard setting were implemented in both the online and onsite
modes: An Angoff method and a no/yes method. No significant differences were
found in the ratings for the no/yes method. Substantial differences in the
average ratings for the Angoff method were found for one of the exams, but not
for the other exam. Further research is needed in the aspects of these studies
that cause a difference in one case, but not the other.
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Comparing Onsite and Online Standard Setting
Methods for Multiple Levels of Standards

Introduction

The web-based standard setting (WBSS) system described in Harvey and Way
(1999) provides an online, Internet-based, alternative for testing programs that
use onsite judgmental standard setting studies to set their cut scores. Using the
WBSS to conduct standard setting studies provides advantages in addition to the
saving of travel and housing costs for judges. These advantages include the
opportunity to standardize and review training materials, manage paperwork, and
produce data files without manual entry or scanning.

There are, however, some potential disadvantages with using an online system
that were explored in the pilot study (Harvey & Way, 1999). One potential
disadvantage is the quality of the discussion of characteristics of the target group
due to judges not being face-to-face. This discussion is intended to reduce the
variability of the judgments by providing a common definition of the group for
whom the judgments are being made. The pilot study showed no significant
differences in effect of the discussion on the variability of ratings for the Angoffl
method (1971) and benchmark methods (Faggen, 1994). The previous study,
however, noted that the judges participating in the online discussion were not as
satisfied with the discussion as were judges participating in an onsite discussion.
In addition, judges participating in an online system were less likely to feel
comfortable asking questions. Based on these results, the prototype system was
revised to allow easier navigation of previous portions of the study during the
discussion and to improve the general interface.

The first program to consider using the WBSS operationally is the College-Level
Examination Program (CLEP). As the CLEP planned for the transition to an all
computer-delivered examination program, one of the challenges was the
updating of the recommended credit-granting scores (RCGS) for several of the
examinations.

At least 14 CLEP examinations will require a new RCGS for the introduction of
computer-delivered testing in July 2001. In the past, the CLEP has set a RCGS
by testing students in corresponding courses. For example, the RCGS for the
Western Civilization I Examination would be set by testing students at the end of
a Western Civilization I college course. The average test score for students
receiving a grade of C would become the RCGS for that exam. This approach,
while scientifically satisfying, has become harder to administer as instructors
become more reluctant to give up teaching time to outside activities such as the
CLEP exams. In addition, it is often difficult to assess the motivation of students
and the representation of colleges when obtained on a volunteer basis over an
increasingly long time. The problem of obtaining an adequate sample was

Angoff ascribes the original idea for his method to L R Tucker, c. 1952.
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especially felt for the less popular subject areas, sometimes taking as long as
five years to set the RCGS for a new edition of an exam.

The program determined that the traditional method of obtaining the RCGS
would not be feasible and chose judgmental standard setting panels as the
alternative. A concern, however, was the cost of hosting 14 panels of 15 to 20
judges for a two-day study. The WBSS was considered as a cost-saving
alternative. It was important to the program however, to have results that would
be a sound alternative to the onsite panels that have traditionally been used for
standard setting studies.

Another concern of the CLEP was the number of grade levels for which average
scores would be reported. A benefit of gathering information on grades is that
information is collected on the performance of students at all grade levels. The
average scores for students with a grade of B were often reported for the CLEP
exams, with some colleges using the average score associated with a grade of B
as the credit-granting score, rather than the RCGS associated with a grade of C.
This prompted an exploration of standard setting methods that would allow
multiple grade levels to be reported, specifically, both the B and C grade levels.

The first standard setting method considered was a multiple Angoff method. This
method asked judges to estimate for each question the percent of typical
students who would know the correct answer, first at the B level and then at the
C level. The judges were asked to choose from percents rounded to the nearest
10 percent: 10, 20, 30...90 percent.

The second standard setting method considered is a modification2 of the yes/no
method first suggested by Angoff (1971) and described by Impara and Plake
(1997). This method asks judges to determine for each question whether a
typical A, B, C, and D level student would know the correct answer. Judges
answer yes or no for each grade level. Since this method is less cognitively
demanding than the Angoff method, the A and D levels were included. Including
all four levels is intended to 'anchor' the judges, resulting in more reasonable
results for the B and C levels.

This study compares the results from the two methods, Angoff and yes/no, for an
onsite standard setting panel and an online panel. Of specific concern was the
judges' perception of the discussion as helpful in making the final judgments, with
the revisions to the WBSS expected to produce results more like that of the
onsite judges.

2 Krishna Tateneni and Neil Dorans, personal communication, August 1999.
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Methodology

Standard setting panels were convened for two tests, a United States History
exam and a Natural Science exam. For each of the tests, one panel participated
in the training onsite at ETS, while the other panel participated online via the
Internet using the WBSS system.

Participants

Judges were recruited from lists of current college-level teachers of the relevant
subject. They either taught at a college that currently uses at least one of the
CLEP examinations, served on previous College Board committees or panels, or
were recommended by a colleague. Judges were paid $300 for their
participation in the study. Characteristics of the judges are presented in Tables 1
and 2. Nineteen judges were recruited for each of the online studies and 20
judges were recruited for the onsite panels.

Different facilitators were used for the four studies, online and onsite for United
States History and Natural Science. The four facilitators worked together to
ensure common materials and training techniques, and were overseen by an
experienced standard setting panel leader.

Materials

The tests. The CLEP Examination in History of the United States I: Early
Colonizations to 1877 is composed of 120 multiple-choice questions to be
answered in two separately timed 45-minute sections. It covers material usually
taught in the first semester of what is often a two-semester course in United
States History.

The CLEP General Examination in Natural Sciences is composed of 120
multiple-choice questions to be answered in two separately timed 45-minute
sections. The first section covers biological science and the second section
covers physical science. The exam covers a wide range of topics frequently
taught in introductory courses surveying both biological and physical sciences at
the freshman or sophomore level.

Biographical questionnaire. Participants in both studies filled out a biographical
questionnaire. The questionnaire asked for information such as the judges'
gender, racial/ethnic background, and years teaching the subject.

Final questionnaire. Participants in both studies filled out a final evaluation at the
end of the study. The questionnaire asked judges to rate, on a scale of one
(strongly disagree or too slow) to five (strongly agree or too fast), several aspects
of the study. The statements the judges were asked to rate can be grouped into
six categories: training, group process, general process, working environment,
time spent on training, and navigation. There were small differences between
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the two questionnaires, such as changing "main menu" for the online study to
"agenda" for the monitored study. Both groups also answered the question
"Please rate your overall experience for the standard setting study (1=poor...
...5=very good)."

The web-based standard setting system. The WBSS system has three modules:

A study editor, which prepares text for the web and creates the structure
(steps, substeps, and pages) for the study
The judge interface which is used by the panel members
The facilitator interface which is used to monitor the judges' progress and
responses

The facilitator has the following capabilities in the WBSS system:

Register and retire judges, allowing and disallowing access to the system
View a particular judge's answers to the demographics questionnaire, time
spent on each training page and item, judgments for each item, and
comments made
Allow access or deny access to each step in the study
Close the study, disallowing any further changes to the data
Participate in the discussions
Create summaries of the judgments for display to the judges

The judges have the following capabilities:

Proceed through the training materials in the order specified
Participate in the discussions
Send e-mail to the facilitator
Record comments
Record and revise judgments

The system begins with a welcome screen, which the facilitator can update with a
new message as needed. Following the welcome screen, the judge must agree
to a non-disclosure statement before proceeding to the main menu (see Figure
1). Beyond this point, there is a great deal of flexibility in the workflow of a
particular standard setting study.
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Figure 1
The Judges' Main Menu
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0 Final Questionnaire

Three types of screens make up the rest of the judges' interface:

Text and graphics screens used for training (see Figure 2)
Discussions, using a threaded discussion format, which organizes the
responses by topic with responses to earlier messages indented under
the original message (see Figure 3)
Rating forms; in this case, an answer form, a no/yes rating form, and
an Angoff rating form

Examples of the entire rating page are not given, as the questions are from
active, secure, exam forms. However, the no/yes and Angoff portions of the
rating pages are included in Figures 4 and 5.

8

Page 9



www.manaraa.com

Figure 2
Example of a text/graphics page
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Criterion Score

What is the total score associated with your estimated percents? If you estimated 60%, for example, this is
associated with a total score of about 30. In other words, of the students obtaining a total score of 30,
approximately 60% will answer this question correctly.
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Figure 3
Example of a discussion page
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Figure 4
The no/yes rating form
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Figure 5
The Angoff rating form
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Procedure

The onsite and online panels proceeded in the same sequence, as outlined in
Figure 1.

1. The onsite panel was asked to fill out their biographical questionnaire
and answer the exam questions before arriving for the study. The
online panel filled out the questionnaire and answered the exam
questions as their first task.

2. Both panels received information on the CLEP, the standard setting
process, and specifics on their exam such as the content
specifications.

3. The panels received a short description of the typical student and
guidelines for a discussion.

4. A discussion took place in which the panels determined by consensus
their definition of the typical student at the A, B, C, and D levels.

Page 13
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5. Panelists were instructed on characteristics of exam questions that
would make them more or less difficult, regardless of topic. The
effects of cognitive level, question format, complexity of phrasing, and
the similarity of alternatives were discussed. At the same time,
panelists practiced making judgments about questions and received
feedback on the difficulty of the questions for CLEP examinees. In
both the onsite and online studies, the United States History panels
practiced using the no/yes method, while the Natural Sciences panels
practiced using the Angoff method.

6. Panelists completed preliminary ratings of several questions intended
to be characteristic of the tests. Again, the United States History
panels used the no/yes method, while the Natural Sciences panels
used the Angoff method.

7. The preliminary ratings were followed by a discussion of the ratings
chosen.

8. Final ratings, no/yes ratings for the United States History panels and
Angoff ratings for the Natural Sciences panels, were completed.

9. After a review of the question difficulty instructions given in step 5,
panelists again gave preliminary ratings. For this step, the United
States History panels used the Angoff method and the Natural Science
panels used the no/yes method.

10.The preliminary ratings were discussed, followed by the final ratings for
that method.

11.Panelists filled out the final evaluation.

The onsite study took approximately two days, or about 15 hours. The online
study took approximately four weeks. The United States History panelists spent
an average of 7.6 hours on the study (minimum=4.7 hours, maximum=14.2
hours), excluding the discussions, which could not be timed. The Natural
Science panelists spent an average of 6.6 hours on the study (minimum=3.3
hours, maximum=10.2 hours), excluding the discussions.

Results

Samples

United States History panel. Of the 20 judges recruited for the onsite study, 19
attended the study and completed all ratings. Of the 19 judges recruited for the
online study, 15 persisted for the entire study and completed all ratings.
Biographical information is presented in Table 1.



www.manaraa.com

Comparing Online and
Onsite Standard Setting

Table 1
Background and Experience of the United States History Study Judges

Online Sample Onsite Sample:
Number Recruited 19 20

Number Not Completing Study 4 (21% of 19) 1 (5% of 20)

Total Number Completing Study 15 19

Sex:
Men 9 (60%) 12 (63%)
Women 6 (40%) 7 (37%)

Ethnic Group
African American 2 (13%) 1 (6%)
Asian American 0 (0%) 1 (6%)
Hispanic 1 (7%) 0 (0%)
White 12 (80%) 16 (89%)
Missing 0 1

Years of Teaching Experience
'I to 5 0 (0%) 3 (16%)
6 to 10 2 (13%) 1 (5%)
11 to 15 5 (33%) 3 (16%)
16 to 20 3 (20%) 5 (26%)
More than 20 5 (33%) 7 (37%)

Natural Sciences panel. Of the 20 judges recruited for the onsite study, 18
attended the study and completed all ratings. Of the 19 judges recruited for the
online study, 15 persisted for the entire study and completed all ratings.
Biographical information is presented in Table 2.

14
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Table 2
Background and Experience of the Natural Science Study Judges

'Online: SaMple Onsite Sample
Number Recruited 19 20

Number Not Completing Study 4 (21% of 19) 2 (10% of 20)

Total Number Completing Study 15 18

Sex:
Men 10 (67%) 16 (89%)
Women 5 (33%) 2 (11%)

Ethnic Group
African American 1 (7%) 0 (0%)
Asian American 0 (0%) 0 (0%)
Hispanic 0 (0%) 1 (6%)
White 14 (93%) 16 (94%)
Missing 0 1

Years of Teaching Experience
1 to 5 1 (7%) 1 (6%)
6 to 10 3 (20%) 6 (33%)
11 to 15 3 (20%) 1 (6%)
16 to 20 2 (13%) 0 (0%)
More than 20 6 (40%) 10 (56%)

Final Questionnaire

The questionnaire was analyzed by averaging the responses for statements
within the six categories, training, general process, group process, working
environment, time spent on training, and navigation. These six scores were
analyzed together with the overall experience question by completing a
multivariate analysis of variance (MANOVA).

United States History study. The overall results for the MANOVA analyzing the
final questionnaire results for the United States History study were statistically
significant. Univariate follow-up tests indicated the results for the training,
general process, time spent, navigation and overall statements were not
significant. The training statements referred to the clarity and completeness of
the training materials, comfort in asking the facilitator questions, promptness with
which questions were answered, whether this was a good learning experience,
and whether the directions for participating in the discussions was clear. The
general process statements referred to comfort in filling out the forms,
understanding the purpose of each exercise, confidence that the standard-setting
process would produce a fair score, and understanding of the purpose for each
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of the study exercises. The time-spent statements asked the judges to rate each
of the steps in the study as too slow, too fast, or about right. The navigation
statements referred to the progression of the topics, usefulness of the main menu
or agenda, and whether the forms were easy to use. The results are presented in
Table 3.

Table 3
Questionnaire Data for the United States History Study

,

Online Sample
(N = 14)

Onsite Sample IT
(N = 19)_

Training
(9 questions)

Average (S.D.) 4.2 (.4) 4.5 (.4)
Range 3.3 to 5.0 4.0 to 5.0

Group Process*
(4 questions)

Average (S.D.) 3.9 (.6) 4.5 (.4)
Range 2.8 to 5.0 3.5 to 5.0

General Process
(5 questions)

Average (S.D.) 4.2 (.6) 4.1 (.4)
Range 3.0 to 5.0 3.2 to 4.6

Working Environment *
(4 questions)

Average (S.D.) 3.7 (.8) 4.4 (.4)
Range 2.5 to 4.8 3.5 to 5.0

Time Spent
(5 questions)

Average (S.D.) 3.0 (.2) 3.0 (.4)
Range 2.6 to 3.2 1.8 to 4.0

Navigation
(4 questions)

Average (S.D.) 4.4 (.5) 4.2 (.5)
Range 3.8 to 5.0 3.0 to 5.0

Overall Experience
(1 question)

Average (S.D.) 4.4 (.5) 4.7 (.6)
Range 4.0 to 5.0 3.0 to 5.0

*Statistically significant (p < .05)
Wilks' Lambda = .39 (F = 5.63, p < .0005)
Note: One online panelist did not complete the final questionnaire.
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The scale for the training, group process, general process, working environment,
and navigation questions was 1 (strongly disagree) to 5 (strongly agree). The
scale for the time spent questions was 1 (too slow) to 5 (too fast). The scale for
the overall experience was 1 (poor) to 5 (very good).

Significant results were obtained for the group process and working environment
scores. These two scores were further analyzed by completing a MANOVA for
the statements within each of the categories. The results are presented in
Tables 4 and 5.

Table 4
Questionnaire Data for the United States History Study: Group Process

nline Salm Pld
(N = )

thisite Sam e,,. , ., ,..

,(N :4'1 9')'

Discussions were helpful
in rating questions

Average (S.D.) 4.3 (.6) 4.3 (.7)
Range 3 to 5 3 to 5

Good opportunity to know
colleagues and share
ideas*

Average (S.D.) 3.3 (1.3) 4.7. (.6)
Range 1 to 5 3 to 5

I was an active
participant in the
discussions*

Average (S.D.) 3.9 (1.1) 4.5 (.5)
Range 1 to 5 4 to 5

I was comfortable sharing
my ideas with other
judges*

Average (S.D.) 4.1 (.8) 4.6 (.5)
Range 3 to 5 4 to 5

*Statistically significant (p < .05)
Wilks' Lambda = .52 (F = 6.39, p < .0009)

17
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Table 5
Questionnaire Data for the United States History Study: Working Environment

Online Barn'
(N-= 4)

nsite Sample-
(N = 19)

Working conditions were
pleasant*

Average (S.D.) 3.9 (1.1) 4.8 (.4)
Range 2 to 5 4 to 5

There were few
distractions*

Average (S.D.) 3.5 (1.1) 4.5 (.7)
Range 2 to 5 3 to 5

Study location
contributed positively*

Average (S.D.) 3.7 (.8) 4.7 (.5)
Range 3 to 5 4 to 5

I was adequately
compensated

Average (S.D.) 3.5 (1.0) 3.8 (.6)
Range 2 to 5 3 to 5

*Statistically significant (p < .05)
Wilks' Lambda = .62 (F = 4.30, p < .0077)

The univariate follow-up analyses indicate that the online group was less likely to
agree that the study was a good opportunity to get to know colleagues, less likely
to agree they were an active participant in the discussions, and less comfortable
sharing their ideas with other judges. There was no difference in whether or not
the judges felt that the discussions were helpful in rating the questions.

The online group was also less positive about the working conditions. They were
less likely to agree with statements about the working conditions being pleasant,
that there were few distractions, and that the study location contributed positively.
Both the online and onsite groups felt similarly about their compensation.

Natural Science study. The overall results for the MANOVA analyzing the final
questionnaire results for the Natural Science study were statistically significant.
Univariate follow-up tests indicated the results for the general process, time
spent, navigation and overall statements were not significant. The results are
presented in Table 6.
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Table 6
Questionnaire Data for the Natural Science Study

nline:Sam a
,

= 15)
Onsite-Sample

,

(N = 18)
Training*
(9 questions)

Average (S.D.) 4.1 (.4) 4.5 (.4)
Range 2.9 to 4.6 3.7 to 5.0

Group Process*
(4 questions)

Average (S.D.) 3.6 (.6) 4.6 (.4)
Range 2.5 to 4.5 3.8 to 5.0

General Process
(5 questions)

Average (S.D.) 4.1 (.3) 4.1 (.7)
Range 3.6 to 4.6 2.8 to 5.0

Working Environment *
(4 questions)

Average (S.D.) 3.7 (.7) 4.4 (.6)
Range 2.8 to 5.0 3.3 to 5.0

Time Spent
(5 questions)

Average (S.D.) 3.0 (.3) 2.9 (.2)
Range 2.4 to 3.6 2.4 to 3.2

Navigation
(4 questions)

Average (S.D.) 4.1 (.6) 4.3 (.6)
Range 3.0 to 5.0 3.0 to 5.0

Overall Experience
(1 question)

Average (S.D.) 4.0 (.8) 4.4 (.5)
Range 2.0 to 5.0 4.0 to 5.0

*Statistically significant (p < .05)
Wilks' Lambda = .32 (F = 7.69, p < .0001)
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Significant results were obtained for the training, group process, and working
environment scores. These three scores were further analyzed by completing a
MANOVA for the statements within each of the categories. The results are
presented in Tables 7, 8, and 9.

The univariate follow-up analyses were similar to those of the United States
History study for the group process and working conditions statements. The
online group was less likely to agree that the study was a good opportunity to get
to know colleagues, less likely to agree they were an active participant in the
discussions, and less comfortable sharing their ideas with other judges. There
was no difference in whether or not the judges felt that the discussions were
helpful in rating the questions.

As was true for the United States History study, the online group was less
positive about the working conditions. They were less likely to agree with
statements about the working conditions being pleasant, that there were few
distractions, and that the study location contributed positively. Both the online
and onsite groups felt similarly about their compensation.

For the training statements, the online group was less likely to agree that the
training was clear and complete for the no/yes method. They were also less
likely to feel comfortable asking questions and less likely to feel their questions
were answered promptly.
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Table 7
Questionnaire Data for the Natural Science Stud : Trainin

..Online,:,Sampie :"
:(N 5),,..

risite,Sarriple,
:,(N,= 18) :

Training materials were clear and complete for:
a. Overview and
Introduction

Average (S.D.)
Range

4.4 (.6)
3 to 5

4.3 (.7)
3 to 5

b. The Typical Student
Average (S.D.)
Range 4.1 (1.0) 4.3 (.9)

1 to 5 2 to 5
c. Question Difficulty

Average (S.D.)
Range 4.0 (.4) 4.1 (1.0)

3 to 5 2 to 5
d. The No/Yes Method*

Average (S.D.)
Range 4.1 (.3) 4.4 (.5)

4 to 5 4 to 5
The Angoff Method

Average (S.D.)
Range 4.2 (.4) 4.3 (.8)

4 to 5 2 to 5
I was comfortable asking
the fadlitator questions*

Average (S.D.) 4.1 (.8) 4.9 (.2)
Range 3 to 5 4 to 5

All my questions were
answered promptly*

Average (S.D.)
Range 3.4 (1.5) 4.6 (.5)

1 to 5 4 to 5
This was a good learning
experience

Average (S.D.)
Range 4.3 (.7) 4.7 (.6)

3 to 5 3 to 5
The directions for
participating in the
discussions were clear

Average (S.D.) 3.9 (1.0) 4.4 (.8)
Range 2 to 5 2 to 5

*Statistically significant (p < .05)
Wilks' Lambda = .50 (F = 2.45, p < .0414)

2 1
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Table 8
Questionnaire Data for the Natural Science Study: Group Process

Online Sample
(N = 15)

Onsite Sample ,

(11 = 18)

Discussions Nere helpful in
rating questions

Average (S.D.) 3.9 (.7) 4.1 (.8)
Range 2 to 5 2 to 5

Good opportunity to know
colleagues and share
ideas*

Average (S.D.) 3.1 (1.1) 4.7 (.5)
Range 1 to 5 4 to 5

I was an active participant
in the discussions*

Average (S.D.)
Range 3.5 (.7) 4.8 (.4)

2 to 4 4 to 5
I was comfortable sharing
my ideas with other judges*

.

Average (S.D.)
Range 4.1 (.8) 4.8 (.4)

2 to 5 4 to 5

*Statistically significant (p < .05)
Wilks' Lambda = .34 (F = 13.45, p < .0001)
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Table 9
Questionnaire Data for the Natural Science Study: Working Environment

On Brie Sanip le
(N .-L' 15)

Onsite,Sample'
(N = 18)

Working conditions were
pleasant*

Average (S.D.) 4.0 (.8) 4.8 (.4)
Range 3 to 5 4 to 5

There were few
distractions*

Average (S.D.) 3.5 (1.2) 4.6 (.5)
Range 1 to 5 4 to 5

Study location contributed
positively*

Average (S.D.) 3.5 (.9) 4.6 (.6)
Range 2 to 5 3 to 5

I was adequately
compensated

Average (S.D.) 3.6 (.7) 3.6 (1.4)
Range 2 to 5 1 to 5

*Statistically significant (p < .05)
Wilks' Lambda = .50 (F = 7.01, p < .0005)

Rating Results

Angoff method results and the no/yes method results were calculated by adding
the ratings for each question and then averaging across judges, separately for
each rating level. Although the A and D level results for the no/yes method
would not be reported to colleges, they are included, for completeness, in the
analysis comparing the results for the online and onsite samples.

The Angoff method and no/yes method results were analyzed using a MANOVA.
Sample (online or onsite) is the independent variable and Angoff B and C level
and no/yes A, B, C, and D level ratings are the dependent variables.

United States History study. The results for the analysis of the United States
History study ratings indicate significant differences in the ratings of the two
samples (see Table 9). Univariate follow-up analyses indicate that the Angoff B
and C level ratings are significantly different for the online and onsite panels, with
the online panel rating questions higher in both cases. The results for the no/yes
method were not significantly different.

2 3
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Table 9
Average Ratings for the United States History Study

Online Sample
(N = 1-5)

Onsite Sample
(N = 19) Difference

Angoff B*
Average (S.D.) 83.3 (6.9) 67.8 (6.3) 15.5

Range 23.3 (67.3 to 90.6) 22.5 (54.4 to 76.9) .8

Angoff C*
Average (S.D.) 53.7 (7.9) 36.2 (8.6) 17.5

Range 31.3 (31.1 to 62.4) 28.5 (22.6 to 51.1) 2.8

No/Yes A
Average (S.D.) 115.4 (8.0) 112.5 (10.1) 2.9

Range 27 (93 to 120) 32 (88 to 120) -5

No/Yes B
Average (S.D.) 90.1 (11.6) 85.4 (16.6) 4.7

Range 45 (66 to 111) 64 (52 to 116) -19

No/Yes C
Average (S.D.) 43.3 (13.0) 42.9 (20.6) .4

Range 45 (22 to 67) 80 (14 to 94) -35

No/Yes D
Average (S.D.) 11.6 (10.5) 12.9 (18.7) -1.3

Range 33 (0 to 33) 71 (0 to 71) -38

*Statistically significant (p < .05)
Wilks' Lambda = .27 (F = 12.47, p < .0001)

Natural Science study. The results for the analysis of the Natural Science study
ratings indicate no significant differences in the ratings of the two samples (see
Table 10).
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Table 10
Average Ratings for the Natural Science Study

Online Sa Mple nsite Sample
(N = 18) Difference

Angoff B
Average (S.D.) 72.8 (9.0) 70.2 (9.0) 2.6

Range 33.2 (51.3 to 84.5) 27.0 (55.3 to 82.3) 6.2

Angoff C
Average (S.D.) 50.6 (7.3) 50.0 (7.5) .6

Range 22.2 (38.3 to 60.5) 27.3 (33.9 to 61.2) -5.1

No/Yes A
Average (S.D.) 113.3 (6.4) 113.2 (7.9) .1

Range 24 (96 to 120) 32 (88 to 120) -8

No/Yes B
Average (S.D.) 79.1 (12.4) 85.6 (19.0) -6.5

Range 43 (55 to 98) 57 (57 to 114) -14

No/Yes C
Average (S.D.) 31.9 (9.5) 37.5 (15.3) -5.6

Range 35 (12 to 47) 53 (7 to 60) -18

No/Yes D
Average (S.D.) 8.1 (6.2) 9.3 (5.2) -1.2

Range 18 (0 to 18) 17 (0 to 17) 1

*Statistically significant (p < .05)
Wilks' Lambda = .90 (F = .49, p < .8107)

Correlation with Observed Data

Percent correct for each question was calculated from data gathered on CLEP
examinees. The percents correct were correlated, using a Spearman rank-order
correlation, with the average rating for each question.

United States History study. The percents correct for the United States History
study questions were calculated from a sample of 3,210 examinees. The results
of the correlations with judges' ratings are presented in Table 11.
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Table 11
Correlations between Judge Ratings and Observed Data
For the United States History Study

Online Sample
(N = 15)

Onsite Sample

Angoff B .55 .56

Angoff C .54 .51

No/Yes B .52 .57

No/Yes C .47 .58

Natural Science study. The percents correct for the Natural Science study
questions were calculated from a sample of 2,320 examinees. The results of the
correlations with judges' ratings are presented in Table 12.

Table 12
Correlations between Judge Ratings and Observed Data
For the Natural Science Study

Nf=15

Angoff B .70 .64

Angoff C .71 .68

No/Yes B .66 .67

No/Yes C .64 .64
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Discussion

The goal of improving the discussion interface of the WBSS system was
modestly realized. Unlike the pilot study (Harvey and Way, 1999), no significant
differences were found in the tendency for judges to agree that the discussions
were helpful in rating the exam questions. This was true for both the United
States History study and the Natural Science study.

Several aspects of the group process continue to differ substantially for the
online and onsite groups. In both studies, for example, the online group was less
likely than the onsite group to view themselves as an active participant in the
discussions. It is perhaps the nature of an online process that participants will
feel less involved than when they are face-to-face. That should not stop the
study facilitator from encouraging greater participation from online discussants.
In the same way that many of us have a loolbag' of tricks to draw out shyer or
less interested participants in a teaching situation, techniques for doing the same
for an online audience are worth exploration.

The facilitator is still an important aspect of the equation in a successful online
study, as evidenced by the significant differences in facilitator related statements
for the Natural Science study questionnaire. Although not significantly different,
the United States History study showed a very similar pattern.

There were substantial differences in Angoff rating results for the United States
History study. There were no significant differences in Angoff ratings for either
the pilot study or for the Natural Science study, so it does not appear to be
inherent to the online mode of study. Nevertheless, the differences are non-
trivial, 15 to 17 points on a 120-question test. Such differences would mean 12%
fewer passing at the B level and 34% fewer passing at the C level. It will be
important to explore reasons why the differences might have occurred.

One possible explanation for the differences in Angoff ratings for the United
States History study, but not for the Natural Science study, is differences in the
discussion of the typical student. It may be that the consensus definition at each
level was qualitatively different for the two panels participating in the United
States History study, but not for the Natural Science study panels. An analysis of
transcripts of the discussions and the resulting summary definitions might bear
this out. If such a difference were found, of course, it would beg the question of
why this would be true in one case, but not the other. A short list of possibilities
could include aspects of the facilitation, the test content, and the background
characteristics of the judges. Each is worthy of attention in future research.

Another possibility for the difference could reside in the use of the no/yes method
for the initial training of the United States History panels on factors affecting
question difficulty. This session is the sole aspect of the study providing
examinee data. While both panels practiced the no/yes method during their

2 7
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question difficulty training, it may be that the onsite facilitator could introduce
subtleties in the training that assisted the onsite panel in making their Angoff
judgments, that were not available to the online panel. It would seem, however,
that the correlations of question difficulty and judge ratings would be substantially
different for the two modes of presentation if this were the explanation.

There seems little doubt that the working conditions for the online group are less
pleasant, focused, or positive than those experienced by the onsite study. This
finding is persistent across studies and echoes the results of the pilot study.
Although this does not appear to affect rating results, it cannot be dismissed
when considering an online study over an onsite study. On the other hand, the
overall experience was viewed similarly by both groups. With the often
substantial cost savings, potential for substantive review of training materials,
and the potential for greater participation rates, an online standard setting study
appears to be a reasonable alternative to an onsite study.

,-
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