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Modified Angoff Method

Effect of a Modified Angoff Strategy for Obtaining Item Performance Estimates
in a Standard Setting Study

(Abstract)

In the traditional Angoff Standard Setting Method, experts are instructed
to predict the probability that a randomly selected, hypothetical minimally
competent candidate will be able to correctly answer each multiple choice
question in the test. These item performance estimates are averaged across
panelists and aggregated to determine the minimum passing score for the test.
Some applications have used a modification of this method where panelists are
instructed to provide their item performance estimates in deciles, with each
decile representing a ten-point probability range. The purpose of this study was
to investigate the validity of this approach, in terms of comparability of results to

-that which would occur from the traditional, open-ended administration
procedures. Differences were found between the minimum passing scores across
the two methods. A variation which gathered restricted item performance
estimates for the initial round and reverted to the full probability scale for round
2 was shown to reduce these differences. Discussion focuses on situations where

this variation to the modified Angoff method may be particularly attractive.
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Modified Angoff Method

Effect of a Modified Angoff Strategy for Obtaining Item Performance Estimates
in a Standard Setting Study

Angoff (1971) recommended using estimates of item performance of the
minimally competent candidate (MCC) as a means for establishing the minimum
passing score, or cutscore, on a multiple choice test. Over the years, the Angoff
method has become the dominant approach for setting performance standards
on licensure and certification tests (Sireci & Biskin, 1992). The Angoff method
requires that panelists estimate the probability, from 0 - 1.00, that a hypothetical,
- randomly selected MCC will be able to correctly answer each item in the test.
These item performance estimates are aggregated across items and averaged
. across panelists to determine the minimum passing score for the test.

Several practitionérs have used a modification of the traditional Angoff
standard setting method (see for example, Cross, Impara, Frary, & Jaeger, 1984).
In this modification, panelists are asked to make their item performance
estimates using deciles, rather than the full probability range. This approach has
been endorsed because often panelists restrict their item performance
probabilities to deciles, or half-deciles, instead of utilizing the full 100 point scale.

The use of this method allows for the easy application of machine scorable
answer sheets, facilitating quick turnaround in results. This is especially
attractive when using an iterative approach (Jaeger, 1989) where panelists are
given examinee performance data between rounds of item performance
estimates. In order to provide impact data on the proportion of examinees who
would pass or fail with the imposition of the Round 1 cutscore, the Round 1
results must be analyzed to determine the initial, Round 1, cutscore. With large
groups and long tests, data entry is very time consuming especially if the 2 digit

probability values are required. For example, it is not uncommon for a licensure
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Modified Angoff Method

test to consist of over 200 items and for a standard setting panel to be comprised
of 20 or more panelists. In order to process the Round 1 item performance
estimates using a microcomputer, for example, over 8000 keystrokes would be
required. By limiting the item performance estimates to a single digit, data entry
is streamlined and the use of scanable answer sheet is facilitated.

Many low budget licensure programs are strapped for resources and may
not have the funds or technical capacity to include scanners or data entry
personnel to be on hand to enter the data. ‘Other strategies have been employed
to speed up the processing of Round 1 data, including the use of multiple rating
forms for the panelists’ use. This allows for part of the data to be entered while
the panelists are working on latter items in the test.

Because panelists often work at different rates, it is cdmmon for some

-+ panelists to have to wait for the rest of their colleagues to' complete their item

- .. performance estimates. Panelists, especially those who are leaving professional

practices to participate in the standard setting workshop, sometimes express
aggravation over the amount of wait time that occurs between Rounds 1 and 2.
Streamlining the coding decision to a single digit would likely speed up the
process of making item performance estimates. For the agency funding the
standard setting workshop, efficiencies in gathering and entering item
performance estimates can result in less resources being devoted to the standard
setting activity. A strategy that would yield valid results in less time would be
an attractive alternative, from the perspective of the agency and most panelists.
The need for rapid data entry and quick turnaround of results is typically
only crucial for the Round 1 results. Most standard setting panelists are not
informed of the Round 2 results at the conclusion of the standard setting activity.
This information is typically withheld from the panelists as the final cutscore

decision is a policy decision left up to the Board of Directors. If preliminary
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information about the final cutscore were to be communicated by the panelists to
practitioners in the field, this could have detrimental effects on the policy-making
decisions. Therefore, the need for imposing a restriction on the estimated
probability values is really only warranted. at Round 1. For this reason, it was
decided to investigate a variation of this modification of the Angoff method that
would gather decile ratings at Round 1 and full scale probability values at Round
2. By obtaining item performance estimates using decile values, a quicker
turnaround in computing the Round 1 cutscore would result without sacrificing
much precision in the Round 2 cutscore.

The design of this study allowed for the investigation of the use of a
modification of the Angoff Method in two ways. First, at Round 1, the design
permitted a comparison of the results between the traditional and modified
Angoff methods. By returning to the full probability scale for Round 2, the
design also allowed for a direct comparison on the Round 2 cutscores across the
- -two methods. Therefore, the impact of the modification strategy could be
investigated at the conclusion of Round 1 (when the item performance estimates
were not gathered on the same scale) and at the conclusion of Round 2 (when the

results should be directly comparable).

Procedure
Data for this study were gathered during an operational standard setting
study using a state level licensing examination in a health profession.
Performance on this 100 item test determines, in part, who will be licensed in this
profession. There are seven subcomponents of the test, with the items balanced

proportionally across these subcomponents to align with the test's table of

specifications.
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A total of 14 experts were identified by the state licensing board for
participation on the standard setting panel. These panelists represented the
profession in terms of tenure, geography, and credentials. For the purpose of
this study, these 14 experts were split into 2 equal sized groups matched to be as
close as possible on these background characteristics.

The panelists met as a group for the initial orientation and training during
which they were informed of the purpose of the standard setting study and given
an overview of the procedures. In addition, the knowledge, skills, and abilities of
the "just competent" practitioner in this health specialty were identified.

The two groups of panelists met in separate rooms for the practice
exercises and operational tasks. During practice, each panel member made item
performance predictions on a subset of items from a previous version of the
examination, with items selected for the practice exercise to represent the seven
content areas and a range of item difficulties. Panelists in Group A recorded
their item performance estimates on a form that permitted use of the full
probability range of values. Panelists in Group B were giving a coding system
for reporting their item performance estimates. This coding system utilized
decile ranges, with possible codes ranging from 0 (probability ranges .00-.10) to 9
(probability ranges from .90-1.00). During practikce, panelists in both groups |
experienced making item performance estimates. They were given actual item
performance data, including the impact of the cutscore on the examinees based
on their item performance estimates on test consisting of only the practice items.

For the operational test, panelists in both groups were instructed to make
item performance estimates using the method consistent with the one they used
in practice. Following their Round 1 results, panelists were informed of their
Round 1 cutscore and the impact of employing this cutscore on the proportion of

examinees passing the test. In addition, the panelists were given the actual
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proportion of the total group of examinees who correctly answered each item.
The feedback was identical in format to what was provided during practice.

After reviewing this informétion, the panelists were asked to make a
Round 2 estimate for each item. For Group A, this entailed making révisions, as
they deemed appropriate, to their Round 1 performance estimates. A second
column of the rating form was provided for the panelists to record their Round 2
item performance estimates adjacent to their Round 1 values. Panelists were
instructed to enter a value in the second column, even if that value was
unchanged from their Round 1 estimate. This was done so that it would be clear
that the panelists reconsidered their performance estimates at Round 2 for every
item in the test.

Panelists in Group B were given the same feedback information as was
provided to Group A. Instead of having them continue using the decile scale for
their Round 2 ratings, the panelists were now instructed to use the full
probability scale to. make their Round 2 estimates. This allowed for a direct

comparison of the Round 2 results from Groups A and B.

Results

Round 1Results.  Results are displayed in Table 1. The Round 1
cutscore derived from the Group A panelists' item performance estimates
equaled 79.54 with a standard deviation across panelists' individual Round 1
cutscores equaling 3.68. The cutscore based on the results from Group B's Round
1 performance estimates equaled 72, with a standard deviation of 6.4. These
values differ significantly (t(12) = 2.73, p<.01; effect size = 1.49). Therefore, the
panelists in Group B provided a significantly lower cutscore than their
counterparts evaluating the same items but using the traditional Angoff

approach. The fact that the standard deviation for this group was larger than
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that for Group A is not surprising, given the restriction in score points available
for their selection. However, the difference in magnitude between the Group A
and B cutscores niay be, in part, due to the scale used to record the item
performance ratings in Group B. For Group B, panelists were instructed to use
the lower boundary digit to each ten point probability range (e.g., the rating of 2
was used for probability values ranging from .20 - .29). On average, then, these
values would be .05 lower than their probability rating counterparts. Across a
100 item test, this would add an additional 5 points to the average score,
-resultfng in an average for Group B of 77, which is not significantly different than
the value reported for Group A (t (12) = 0.75, p>.05). This adjustment, while
reasonable and logical, it is not typically done when this modification of the
Angbff method (see for example, Cross, Impara, Frary, & Jaeger, 1984).
Therefore, for consistency purposes, the comparisons to the Round 2 results will
be based, initially, on the unadjusted Group B Round 1 results.

Round 2 Results. The group results were much closer at Round 2. Group

A results yielded a cutscore of 80.0 with a standard deviation of 4.9. Still more
variable than their Group A counterparts, the Group B Round 2 cutscore was
78.0, with a standard deviation of 7.6. This difference in cutscores is not
statistically significant (t(12) =0.58 , p>.05). However, it is interesting to note that
the standard deviation of the panelists' cutscores increased from Round 1 to
Round 2, for both groups. Typically, the outcome of providing performance
information and group discussion between rounds is a cutscore closer to the
actual group performance (which occurred for both groups) and a reduced
standard deviation. It is not clear why these two groups showed a higher
standard deviation of panelists' cutscores following their second round of
ratings, but this does not appear to be related to the experimental design. The

standard deviation for Group A changed from 3.68 at Round 1 to 4.90 at Round
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2, a change of 1.22. The standard deviation for Group 2 changed from 6.4 at
Round 1 to 7.6 at Round 2, a gain of 1.20. Therefore, the amount of increase did
not appe'ar to be a function of group assignment. The increase could simply be

an result of the small sample sizes used in this study.

Discussion

The results of this study suggest that different cutscores would result at
Round 1 from the application of a modification Angoff method as opposed to the
traditional Angoff method. However, using the strategy advocated in this study
of utilizing the full probability range for the panelists' Round 2 ratings, resulted
in minimal cutscore differences across groups.

Some practitioners select this modification of the Angoff approach as a
means to facilitate the data analysis between Rounds 1 and 2 of the standard
setting study. In that situation, the need for rapid data entry is only present for
the Round 1 results. The results of this study suggest that the strategy of using a
restricted set of probability ranges for the Round 1 item performance estimates,
followed by the utilization of the full range of probability values for their Round
2 item performance estimates, yields results comparable to those from a
traditional Angoff standard setting method. |

Therefore, it appears that this modification of the Angoff standard setting
method has promise for streamlining the standard setting study by making the
data entry more efficient while keeping the results from Round 2 comparable to
those derived from the traditional Angoff method.

However, the results when adjusting the Round 1 results for the
unbalanced rating scale indicates strong agreement between the traditional
Angoff and modified Angoff results, even at Round 1. Practitioners should be

careful to verify the scale used for gathering ratings when this modification is
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employed as the scale along could be responsible for a bias in the results, both at
Rounds 1 and 2.

No studies have been done on the comparability of the Round 2 results
from a traditional Angoff standard setting method and the modifications
employed in some earlier studies. Unless it can be shown that the large
difference present in this study at Round 1 are reduced by Round 2, use of the
modified Angoff method for the both Rounds 1 and 2 should be considered with
caution. In this study, the Round 1 cutscores differed substantially between the
traditional method and the modified approach. Until research can confirm the
comparability of the Round 2 results across these standard setting approaches,
the practitioner would be well advised to return to the traditional approach, at
least for Round 2.

Further research is needed to verify the stability of the results found in
this study. However, the two stage approach appears to have promise for
meeting the psychometric needs of comparability of results to the Angoff
standard setting approach while also meeting the needs of the practitioner who is

interested in streamlining the analyses from the Round 1 results.
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Table 1: Comparison of Round 1 and Round 2 results using the traditional and

modified Angoff methods
Method Round 1 Round 2
Traditional
Mean 79.54 80.00
SD - 3.68 490
Modified
Mean 72.00 78.00
SD 6.40 7.60
Adjusted
Mean 77.()0 —_
SD 6.40 —_
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