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ABSTRACT

Under the guidance of an Advis,ry Committee, The Psychological

Corporation developed three forms of two criterion-referenccd proficien-

cy examinations to measure the skills, understandings, and knowledges

required in entry level jobs for two levels of respiratory C 2rapy

personnel. The examinations were based on the results of an earlier

project which had outlined the specific content and work specificat_ as

of the two levels. The three forms of the two examinations were ac. in-

istered to a pretest/norming sample composed of sr.udents preparing

practice at the two levels and personnel seeking present credential.

the two levels. The small size of the samples precluded the drawing of

conclusions and further study is recommended. The Advisory Committee

also developed a proposal for a credentialing strategy in relation to

the use of the tests.



Introduction

Contract NOl-AH-34062(P) was issued in order to establish a means

by which entry level respiratory therapy personnel at two levels might

demonstrate their proficiency to function at these levels based on

competencies obtained through formal education or work experience. To accom-

plish that purpose, i' was necessary to develop proficiency examinations

to measure the skills, understandings, and knowledges required in the

jobs of such entry level respiratory therapy personnel.

In a prior contract, known as Phase I, the American Association

for Respiratory Therapy (AART) had conducted an extensive ta,k analysis,

outlining the specific content and work specifications of the two entry

level positions in question, identified as Level II and Level III. That

task analysis was to serve as the basis for the content outline for the

proficiency examinations to be developed under the present contract.

Another part of the present project called for the review of visual

materials and simulations, to determine the feasibility of their use in

the type of proficiency testing required by the project. A report of the

results of this review is presented in Appendix A.

Advisory Committee

Members of the Advisory Committee for the Phase I project were in-

vited to continue to serve for the second phase, since they were intimately

familiar with the roles and functions of the respiratory therapy personnel

for whom the proficiency tests were to be developed. Those who attended

one or more meetings of the Advisory Committee are listed in Appendix B.

Test Development

The Final Report of the Phase I project, entitled "Delineation of Roles

and Functions of Respiratory Therapy Personnel" was analyzed to identify the



specific topics to be included in the test blueprints and to assign ap-,

propriate weights to the topic,; (Appendix C). The blueprints and relative

weights were then reviewed and approved by the Advisory Committee.

Letters requesting test questions (Appendix D) were directed to some

170 representatives of the field (if repirltorv therapy throughout the

country. Questions were actually receive,1 from only 34 of these, with

most questions requiring revision to suitable for inclusion in the

tests, and many others being impossible to salvage tor nse. Staff reviewed

and edited all proposed questions fc psychometric characteristics before

preparing them for presentation to tl! :Act: revieers.

Approximately ten days ware de...oted to an item-by-item review of pro-

posed questiont,, with participation from project staff, consultants, and rep-

resentatives of the Advisory Committeo. Those who participated in the item

review sessions are listed in Appendix L. These reviews led to the compila-

tion of three forms of the tests at both levels, each designed to satisfy

the specifications of the respective test hluepritits. The six forms, each

composei nf 250 questions, then reviewed and approved hy the Advisory

Committee.

Pretes,f. dministratI

The Advisory Committee h%.1 rec,m:c,ended that the eaminations he ad-

ministered to about 500 e7-:aminees at each level. At level II, half of the

examinees were to be student:= iboat to ,,raduate from ian schools and

the others were to be individuals eligible to take the examination of the

Technician Certification 3oard of the AART. Similarly, at Level III, half

of the examinees were to be students abo ut to graduate from schoo. Is of re-

spiratory therapy, and the others wt.:re 1, Individuools 1,:ho hnd taken the

written examination of the American Ltt

addition to these groups, a sample of !-Ludvt1i.

lahalatiou .rapists. In

11 the I i Id of respira-

tory therapy were to be adminHtered cr,c the el I tjt:in
for purposes of- comparison.



Each form of the examination was administered at two testing centers,

resulting in the use of twelve different centers, thereby providing geo-

graphical distribution within the pretest/norming sample as follows:

LEVEL II LEVEL III

Form 1 - San Francisco
New York

Form 2 Boston
Seattle

Form 3 - Miami
Chicago

Form 1 - Los Angeles
Miami

Form 2 Tulsa
Memphis

Form 3 St. Louis
Corpus Christi

Schools of respiratory therapy in each city were contacted, and their

educational directors asked senior students in the respiratory therapy or

respiratory therapy technician programs to participate in the testings. A

letter was prepared explaining the details of the program, listing the sub-

ject areas to be covered on the respective Pxaminations, and advising par-

ticipants that they would be paid $25 for their assistance. A questionnaire

form was also prepared, to gather information regarding age, educational

background, job experience, and testing center preference (Appendix F).

Supplies of letters and questionnaires were sent to the cooperating edu-

cational directors to be distributed to their students. Students who were

willing to participate completed questionnaires which were then returned

by the educational directors to the project office in business reply

envelopes.

With the knowledge and consent of the Technician Certification Board

of the AART, a copy was made of names and addresses on applications of

selectee candidates who had registered to take the forthcoming Certification

Examinations for Respiratory Therapy Technicians. Candidates situated in

proximity to the Level II testing centers were selected and contacted to

participate in the pretest/norming session, using the letter and question-

naire noted above (Appendix F).

-3 -
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Similarly, a roster of :he most recent Registry candidates, supplied

by Dr. Robert Lawrence of the Pegistry, was used to recruit subjects for the

Level III examinations, if their addresses indicated that they were in or

near the cities where the test centers were situated. Again the same letter

and questionnaire were used (Appendix F).

Arrangements were also made for a group of 50 nonhealth-major college

students to take the Level II examination at the Level II center in Miami

as an additional control group.

The twelve examiners we,.e supplied with sufficient quantities of the

appropriate forms of answer sheets (Appendix G) and test booklets for the

numbers of examinees at th.t specified level who were scheduled for their

respective centers, plus a few extras. In addition, specially prepared

manuals of directions for administration of the examinations were provided

(Appendix H).

At the conclusion of the examination, the examiners returned all test

materials and answer sheets to the project office. Test booklets were

checked in by number to verify that all were received from each examiner.

Processing Answer Sheets

All answer sheets were checked immediately on receipt in the project

office to be sure they had been marked correctly and to determine the numbers

of examinees in each of the categories. (See Table 1.)

As the table shows, there were 174 examinees who completed the Level

II examinations, of whom 33 were students, 131 were candidates for certifi-

cation, and 10 were candidates for the Registry. There were 141 who com-

pleted the Level III examinations, 83 students, 4'2 Registry candidates, and

16 no"health students. No students appeared at either of the two centers

that gave Form 1 of Level II, so there are no data for student performance

on that form. Although separate materjals had been shipped to the two ex-

aminers handling Level II and Level III in Miami, decisions T.7ere made locally

to reassign candidates, with the result that 10 Registry candidates were given

the Level II examination instead of Level III, and 16 nonhealth students were

given the Level III examination instead of Level II.

-4
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TABLE 1

Examinees Tested at Pretest/Norming Sessions

Level II Certificants
Level II
Students Registrants

Form 1

San Francisco
New York

17

36

Form 2

Boston 47 9

Seattle 16

Form 3
Miami 6 10

Cllicago 25 8

Total 131 33 10

Level III Nollhealth

Level III Regis=rants Students Students

Form 1
Los Angeles 22 27

Miami 1 16 16

Form 2
Tulsa 7 6

Memphis 6 14

Form 3
St. Louis 3 11

Corpus Christi 3 9

Total 42 83 16

All answer sheets were machine-scored, usiag the key for the appropriate

form and level of the test, and all responses for each examinee were ,:ecorded

in punched cards. Identifying information from the preliminary questionnaire

was also keypunched and verified for later merging with item response in-

Hand-sformation. coring and checking procedures were used to verify all

phases of processing.

-5-
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Results

Sutistics were complied in terms of items, forms, examinee groups, and

identifying categories, as rollows:

1. Item analyses: Complete item analyses were prepared for all 250 items

in each of the three forms at both levels. These included, for each

form, the following data basea on the students and certificans com

bined for Level II and the students and registrants combined for Level

a. Mean total raw score

b. Variance of total raw sconrs

c. Standard deviation

d. Standard error

e. Reliability coefficients (KR20 and KR21)

f. Frequency distribution of total raw scores

g. Percentile distribution of total raw scores

h. Distribution summary of item difficulty levels

i. Distribution summary of item discrimination levels

The analysis also supplied the following additional data for each item on

each form:

a. Number and percentage of the top 27%, bottom 27%,
middle 46%, and total group choosing each option

b. Point biserial correlation between performance on
the item and total score

c. Mean score of those choosing the correct answer

d. Mean score of those choosing an incorrect answer

These data are summarized in Table 2.



TABLE 2
Summary of Item Analysis Statistics

Based on Combined Samples Tested with Each Form

Level II Level III
Form 1 Form 2 Form 3 Form 1 Form 2 Form 3

Number of Examinees 53 72 39 66 33 26

Mean Raw Score 171.245 177.069 164.667 184.061 170.152 183.846

Variance 745.359 524.148 689.559 356.063 62C.922 189.598

Standard Deviation 27.301 22.894 26.259 18.870 24.918 13.769

Standard Error 7.153 7.054 7.325 6.878 7.216 6.934

KR21 Reliability 0.931 0.905 0.922 0.867 0.916 0.746

KR20 Reliability 0.949 0.931 0.942 0.905 0.937 0.828

No. of Items with
Difficulty Levels

91-100 51 55

81-90 43 52

71-80 39 43

61-70 41 28

51-60 21 26

41-50 17 11

31-40 18 17

21-30 11 9

11-20 7 1

1-10 2 5

0 0 0

No. of Items with
Point Biserials

71-80 0 0

61-70 1 3

51-60 15 4

41-50 33 31

31-40 67 46

21-30 61 49

11-20 32 50

1-10 ?? 33

0 or negative 19 34

13

31 74 40 81

45 53 51 54

39 31 43 19

38 35 34 26
93 16 31 18

24 12 21 21

24 13 10 15

13 5 8 3

6 7 7 10

1 4 4 2

0 0 1 1

0 0 1 0

1 1 13 2

8 3 21 13

38 24 28 17

55 47 37 29

51 58 53 35

51 49 30 38

25 40 ?? 31
91 33 45 85



2. Score Distributions: Complete score distributions were produced for the

total scores and part sco/es on all three forms at both levels. These

distributions indicated the following information for each possible raw

score:

a. Number of examinees who achieved the score

b. Cumulative frequency showing the number who
achieved each score and all lower scores

c. Percentile equivalent showing the percentage
of the group who achieved each score and all
lower scores

For each form of the test, the foregoing information was tabulated for

each of three groups: certificants or registrants; students at the test's

level; and the two groups combined. Thus for each of the six total scores

and for each of their respective part scores, there were nine distributions

(three groups on each of three forms). At the end of each distribution

were recorded the raw score means, standard deviations, and numbers of ex-

aminees for that distribution. These data are summarized. in Tables 3 and

4.

3. Identifying Information: Summary statistics were Dmpiled for each form

at each level with respect to the identifying information supplied by the

examinees. As a result, it was hoped to compare performance in each sub-

category and on the total test in terms of various items of background

information as follows:

Education Less than high school
High school
Practical nursing
Registered nursing
Other allied health school
Technical school
2 years or less of college
More than 2 years of college

14
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Present Employment

Years Experience

Age

Examinee Status

Hospital
Clinic
Service company
Other
Not employed

Less than 1 year
1 year
2 years
3 or more years

21 or under
22 to 25 years
26 to 30 years
31 to 40 years
Over 40 years

Candidate for Certificate
Level II Stuaent
Level III Student
Registry Candidate
Nonhealth Student

For each of the above categories, the tabulations indicated the numbe_ and

percent of examinees taking that form who fell into each category and their

means and standard deviations on the total test and on each of the seven

areas within the test. The numbers in each category are reported in Table

5.

Individual Notification

For each participant in the pretest/norming administration, a slip was

printed on the computer showing the examinee's name and address, nd a message

advising the areas in which the scores were above and below the average of

the group. This report slip was mailed with a covering memorandum and a check

reimbursing the examinee for participating. Samples of the messages sent to

Level II and Level III examinees appear in Appendix I.
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Number of Examinees
TABLE 5

Identifying Informationby Form and

Characteristics
LEVEL II LEVEL III

Form 1 Form 2 Form 3 Form 1 Form 2 Form 3-

Students 0 25 8 43 20 20
Certificants 53 47 31 0 0 0

Registrants 0 0 0 23 13 6

Total 53 72 39 66 33 26

Grade School 0 1 0 0 0 0

High School 14 17 12 0 0 0

Practical Nurse 5 5 0 0 0 0

Registered Nurse 1 0 0 0 0 0

Allied Health 1 10 1 3 9 0

Technical School 2 3 5 0 0 0

Under 2 years College 15 13 9 16 16 6

Over 2 years College 15 93 12 47 15 90

Hospital 33 70 36 42 39 22
Clinic 0 0 0 1 0 0
Service Company 0 0 0 0 0 0

Other 0 1 0 19 0 0

Unemployed 0 1 3 11 1 4

Under 1 year experience 1 11 4 30 11 1

1 year experience 4 10 9 11 4 6

2 years experieace 15 21 11 11 6 11
Over 2 years experience 33 30 72 13 11 8

Age 21 or under 1 9 4 8 8 4

22-25 years 19 98 11 15 14 9

26-30 years 14 20 11 18 8 12
31-40 yee-s 11 8 19 14 3 1

Over 40 14 7 1 10 0 0



Discussion of Results

Because there were so few examinees involved, the results must be in-

terpreted with caution. No conclusions can safely be drawn concerning effects

of education, experience, age, or work setting, nor is it possible even to be

certain that the three forms at each level are truly equivalent. There were,

however, some trends across forms of tests at the two levels, and it is ap-

propriate to comment on these.

1. item Analyses: From the Summary of the Item Analysis Statistics in Table

2 it can be noted that the tests are highly reliable, indicating that the

desired level of internal consistency was attained in each form. Data

across forms also suggest that forms may be comparably difficult, and

measuring with similar discrimination.

The mean total raw scores on each of the six forms exceeded 65% of

the questions, nearing 75% in the case of Forms i and 3 of Level III,

although a criterion-related test might have expected to find an even

higher level of performance since all of the content had been judged,to

be essential knowledge at the entry level. From another viewpoint, look-

ing at the difficulty of the test questions themselves rather than at

the tests as a whole, one finds that about SO% of the questions on each

form were answered correctly by at least half of the examinees.

Forms 2 and 3 of Level III each contained one question that was not

answered correctly by anyone. Since these two forms were administered

to only 33 and 26 examinees, respectively, such an occurrence might

have occurred by chance, though it seems highly unlikely. It is there-

fore recommended that any questions answered correctly by fewer than

25% of the try-Jut sample be reviewed again by ccntent experts before

they are readministered.

Table 2 also summarizes the point biserial correlations between per-

formance on the individual test items and on the tests as a whole. Three

statistical axioms must be noted in viewing tnese figures: (1) In a
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criterion-referenced test of this sort, where the objective is to test

at the entry level, one expects the questions to be answered correctly

by more than 80% of educated and experienced examinees; (2) questions

that are answered correctly by more than 80% of a group tend to produce

point biserials that fall within the range of +.10 through 0.0 into the

negative range; (3) correlations based on small numbers of cases are

markedly affected by individual variations. To illustrate, if all ex-

aminees answered a question cc7rectly, there would be no variaAlity io

performance on the item, and complete lack of variability would result

in a correlation of 0.0. If it happened that only one or tuo examinees

answered the question wrong, and they happened to have ach!,eved high

scores on the test as a whole, their performance would c.ae e ative

correlation. The data for the individual items on Li'.esa t. been
4

reviewed, and the statistical principles stata Ibov ,?. sQ.rve to explain

virtually all of the low and negative correlations. The exceptions lie

in the items that were answered correctly by small cumbers of examinees,

as explained previously, and it has been recommended that these be re-

viewed by content experts to find the source of the difficulty.

2. Score Distributions: Again the size of the groups tested with each

Form limit interpretations. Nevertheless, it was clear that the average

scores achieved by Level II students on Form 2 were higher in all areas

than those of the certification candidates, and on Form 3, they were

higher in five areas, the certificants being higher in two areas and in

the total score. On both forms, students' seores were more homogeneous

than certificants, both in terms of standard deviations and in terms of

ranges. The lowest score achieved by a student was higher than the lowest

score obtained by a certificant, and the highest score achieved by a stu-

dent was lower than the highest score of a certificant.

On the Level III examinations, the cverage Registry candidate scored

at a higher level than the average student on the total test and across

major areas on. Forms 1 and 2. On Form 3, the student means were slightly

2 0
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higher. The students generally exhibited greater variability than the

registrants, unlike the Level II students when compared with the cer-

tificants.

The 10 Registry candidates who were administered the Level II ex-

amination in error achieved higher scores and exhibited less variability

in their scores than either the Level II students or the certification

candidates, as would be expected. This may be viewed as one indication

of construct validity in which a hypothesized outcome is demonstrated by

the findings.

The 16 nonhealth students who were given the Level III examination

in error answered approximately one-third of the questions correctly.

Since the test was composed of four-choice questions, one-fourth of the

questions might have been answered correctly by chance, or on the basis

of guessing. The observed performance is, therefore, slightly better

than chance. It is not known whether the nonhealth students had com-

pleted biological or physical science courses, or had work experience

in health-related occupations. Such background information could serve

to explain their performance, if it had been available.

Students, certificants, and registrants all seemed to find the area

of Infection Control more difficult than other content aritas. This

area appeared on all tests at both levels, with twice as much emphasis

at Level III as at Level

3. Identifying Information: In the administration of proficiency tests, it

is always a matter of concern to establish that the tests are not dis-

criminating on irrelevant grounds. It should be possible for those of

different ages to demonstrate proficiency, without age 1,,erving as a

facilitating or limiting variable. Similarly, the location of one's

experience should not represent an intervening variable, or, if it is,

the users of the test should be cognizant of those influences.

Even with the limited samples available from the pretest, it can

be asserted that there is no evidence that the age of the examinees

2 1
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,rnerfoo

affected performance on the tests at Level II or Level III. In terms

of education, those who had completed only high school or less tended

not to do as well on Level II as those who had completed more schooling.

On Level III, all examinees had completed more than high school, and the

level of education seemed to have no direct bearing on performance.

Those who had less than one year of experience did not perform as well

on the Level II examinations as those who had more experience. On Level

III, the effects of experience were less consistent: on Forms 1 and 3,

those with more experience achieved higher scores than those with less

experience, but this was not true for Form 2. Since details were not

available regarding the types of work experience in which examinees had

engaged, it is not possible to interpret these differences.

Most examinees indicated their place of employment as being with a

hospital, so that further comparisons on this item of information were

not feasible. Data were not gathered with respect to sex and ethnicity,

so that analyses in terms of those variables are lacking. Subsequent

administrations may wiSh to consider the advisability of gathering ad-

ditional background information for purposes of further analyses.

Credentialing Strategy

Following the compilation of the results, all data were reviewed with the

Advisory Committee. It was suggested in the concept of criterion-referenced

standards that a basic minimum Total Score of 85% of the test's content

should be established as well as a minimum score of 70% on each major area

of content contained in the total examination. Those achieving passing

scores will be deemed qualified in terms of entry level proficiency at the

level of the examinat'on passed.

2 2
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The Advisory Committee recognized the need for additional data to be

gathered to assess the tests' comparability to the present Certification and

Registry examinations and to evaluate the results in terms of the background

characteristics of various examinees. They, therefore, recommended that pro-

cedures be developed to collect additional data. One recommended procedure

called for the American Association for Respiratory Therapy to administer the

Level II examination with the Certification Examination, and the Level III

Examination with the Registry Written Examination, at the earliest available

session. It was also recommended that a background questionnaire be adminis-

tered at the same time, to obtain more complete information regarding the

characteristics of those taking the examinations.

Additionally, it was suggested that the examinations be administered

to other health workers than respiratory personnel to establish further

evidence of their relevance to the field of respiratory therapy as distinct

from health sciences in general.

In its discussion of credentialing strategies, the Advisory Committee

acknowledged that Level II is not the same as certification and Level III is

not the same as registration. They also agreed that the examinations are

not testing at ' 'le present entry levels, but at desirable entry levels, in

view of the objectives which involve admitting personnel to employment on

the basis of '2st-demonstrated proficiency, regardless of the usual education

and experience requirements.

On that basis, the Advisory Committee recommended the following cre-

dentialing strategies:

1. In order to take the Level II examination and receive the credential

resulting from passing that examination, a candidate must meet one of

the following three requirements:

a. Graduate from an approved school for respiratory technicians; or

b. Have twelve months' experience; or

c. Be a Certified Respiratory Therapy Technician.

2 3
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2. In order to take the Level III examination and receive the credential

associated with passing that examination, a candidate must meet one of

the following four sets of requirements:

a. Be a graduate of a two-year respiratory therapy program, with six
months' experience; or

b. Be a graduate of a one-year respiratory therapy program, with twelve
months' experience; or

c. Have twelve months' experience, in addition to holding either the
CRTT or the Level II credential; or

d. Hold the credential of the American Registry of Inhalation Therapists.

In each relevant instance, the qualifying experience must be in a respiratory

care service in a JCAH approved hospital, or its equivalenL. The allowance

for equivalent institutions was made to provide for government and foreign

institutions which are not approved by the JCAH.

The Advisory Committee recognized that it would be necessary to establish

a committee to review the applications of those seeking Level II and Level III

credentials in order to provide for the optimum in flexibility while still

maintaining a uniform standard.

Recommendations

Various recommendations have been incorporated with the text of this re-

port. Other recommendations emerged in the final meeting of the Advisory Com-

mittee. All of these are brought together here for convenience in reviel-ing

them and to facilitate their implementation.

1. Questions on the pretests that were answered correctly by fewer than 23%

of the tryout sample should be reviewed by content experts before they

are readministered. (Project Staff)

2. A procedure should be developed to collect additional data as seen neces-

sary. (Advisory Committee)

2
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3. The AART sho uld explore possible sources of funds for an additional

tryout of the examinations. (Advisory Committee)

4. The Psychological Corporation should maintain control of the security

of the examinations for any additional tryout, at least to the point of

delivering the printed booklets to the Registry, subject to concurrence

of the Gevernment. (Advisory Committee)

5. The AART should administer the Level II examination with the Certification

Examination and the Level III Examination with the Registry Written Exami-

nation at the first available time with a suitable background questionnaire

in order to obtain a larger tryout sample and more information on each

examinee. (Advisory Committee)

6. A committee should he formed, with Advisory Committee

review the results of a further tryout of the examinations. ( iosno,ry

Committee)

7. Further expe rierice with the examinations should be obtained using health

workers other than respiratory personnel. (Advisory Committee)

8. A basic minimum overall score and a lower basic minimum score on each

major area should be required to pass Oe examination. (Advisory Committee)

9. Eligibility to take the Level II examination should be based on graduation

from an approved s chool , or 12 months of appioved experience, or the CRTT

credential. (Advisory Committee)

10. Eligibility to take the Level III examination should be based on graduation

from a two-Year school with 6 months of approved experience, or graduation

from a one-Year school with 12 months of approved experience, or 12 months

of approved experi e.lce with either the CRTT or Level II credential, or the

AART credential. (Advisory Committee)

11. A committee of the Association should be charged with reviewing the results

of the proposed credentialing strategy after it has been implemented.

(Project Staff)

12. Provision should be made for review and revision of the tests on a regular

basis to maintain their content at appropriate levels and to assure their

security.
(Project Staff)
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Appendix A: Evaluations and Recommendations on the Potential
Use of Audiovisual Aids for Proficiency Testing in
the Field of Respiratory Therapy

Appendix B:

Appendix C:

Appendix D:

Members of Advisory Committee

Outlines of Content - Level II and Level III

Item Solicitation - Letter sample, General Instructions
for Writing Test Questions, Some Principles for Preparing
Multiple Choice Items

Appendix E: Item Reviewers

Appendix F: Pretest Participant Invitation

Appendix G: Answer Sheet

Appendix H: Directions for Administration of Pretest

Appendix I: Letter to Participants in Pretest Group and Report
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EVA-DATION AD RECOMMENDATIONS ON THE
POTENTIAL :SE OF AUDIOVISUAL AIDS FOR PROFICIENCY

TiiE FIELD OF FZSPIRATORY THERAPY

The following report deals with the two broad are.77s of inquiry svg-..e3ted

by thE Contract.

First, what materials with Potential applicability to testing are cur-

rently in use.in the teaching of respiratory therapy?

Second, what knowledge and skill requirements can most effectively be

examined via audiovisuals and related media?

MATERTAIS WITH POTENTIAL APPLICABILITY TO TESTING

These fall into several categories: film, videotape, slides, color plates,

cassettes, tape recordings, models, and combinations of these. As will be seen,

one or another of the combinations ray well be most effective for testing purposes.

Film (motion pictures) with sound

Perhaps the classic "audiovisual aid", this is also the rost expensive,

with production cost estimates ranging from $600 to $1000 a minute. The neces-

sity for a darkened room would make testing awkward, and rapid advances in the

burgeoning field of respiratory therapy may render a production obsolescent before

its completion.

Videotape

This medium, while more difficult than film to edit into final form (since

it is a magnetic tape instead of a series of frames), has the advantage of being

easy to duplicate. For this reason, many television shows are first filmed, Lhen

edited, and finally transferred to videotape. In regard to proficiency testing,

however, essentially the same objections apply as to film. Moreover, unles:. the

videotaping equipment is of an e.,:ceptionally high (and consequently expensive)

standard, detail resolution is apt to be poor.

Film and Vic.leoa-ape Cassettes

c are still in initial stages of development, especially the latter.

ThPy have the advantage over their "parent media" of being tailored to individuLls

and not requirin:; darkness: on the other hand, they do require a matching pro-

jector for each :::',2dent and hence appear to be excessively costly.
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Slids

Anotner "classic" aid to teachin7, these are relatively inexpensive and

are available from various professional organizations. They can readily be up-

date,1 ard their sequence changed, cahLncing their ven7atility. Uover, tney

ar t t merely adiuncs to verbal, taped, or written material. (See following.)

C,Icr Plates

Most practical of all visual presentations for testing groups would be the

use of color plates, which could be included in each examinee's test materials.

This form of presentation avoids problems associated with varying perceptions

from different points in a room, effects of illumination, timing, and opportunity

to return to a question, while permitting stancardized content at the most reason-

able price. Any material capable of slide presentation could be presented in

color plates, ith ene or more questions dealing with a single plate, or with

seve,-al plates serving as the optiu.is for a single question.

Slide-Ta-De Cassette Combinations

These match the versatility of slides with the "editability" of cassettes,

thus ma;:ing possible the updatingz and rearrangement of content as required. Once

develoDed, the material may bE reFrouced relatively inc'xpersively. Individuals

could be tested in this way, free of "examiner bias." Unlike visual cassettes,

a single sound cassette could be used for an entire group.

Slide-Written Text Combinations

These are versatile as the preceding, assuming the text is not elaborately

presented or otherwise rendered less flexible. These combinations would be some-

what more economical than those involving tape cassettes, although extremely

large groups would require a correspondingly large number of texts. Slides of

(for example) pathologic conditions could be keyed to brief explanatory paragraphs

in the text followed by appropriate test questions. If the slides were timed to

advance at intervals, a virtually automatic test administration would result.

Color Plate-Written Text Combinations

These offer the same advantages as the Slide-Written Text Colbination,

with the added features of individualized p esentation at relatively economical

cost.

2 8
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Tane

Though limited in scope, these are of particular 11J-lue to the field of

respiratory therapy in their a'7,i1ity to reproduce respiratory sound and breathing

patterns. Reproduction and equipment, however, must be of the highest quality

in order to avoid testee complaints oZ ambiguous or unclear sound. Even as a

mt.ed 7:1.C:41_171 may 1:c c:.noide,-ed to be in a research stase of de-

velopment.

odels

;hile respiratory, circulatory, pathologic, and other three-dimensional

models have been shown to have great value in teaching (particularly the 1.7:;.sual1 y

handicapped), ;:heir worth in proficiency testing seems marginal, particularly in

the case of large groups. Much the same effect can be achieved with slides.

For reasons of economy, versatility, and efficiency, slides or color

plates in combination with written text and/or tape cassettes seem to commend

themselves to proficiency testing in the respiratory therapy field. Other media,

such as tape-recorded sound patterns, should be watched closely for improvements

in "state of the ert."

9. RESPIRATORY TEERAPY KNO=DGE D SKILL REQUIREMENTS

In the American Association of Respiratory Therapy's 1973 report to the

National Institutes of Eealth, entitled "Delineation of Roles and Functions of

Respiratory Therapy Personnel", the following proficiency areas were denoted:

For Entry Level II personnel:

A. Intermittent Positive Pressure Breathing
B. Humidity/Aerosol Therapy
C. Gas.Therapy
D. Pulmonary Drainage Procedures
E. Cardiopulmonary Resuscitation
F. Cardiorespiratory Drug Administracion
G. Infection Control

For Entry Level III personnel:

A. Continuous Ventilation
B. Airway Care
C. Emergency Caze
D. Infection Control (Culturing)
F. Cardiorespiratory Pharmacology
F. Pulmonary Function Testing
G. Cardiorespiratory Rehabilitation

2 9



All these areas lend themselves to the slide=-tape cassette, slide-written

text:, and color plate-written t=t formats. Appropriate subjects, by area, might

include the foliowin.

Entry Level II

:csitiva Ercathing. Representational zand cr:ss-

sectional views of IPPB rachines commonly encountered, for identification of both

entire machines and important components. Color photographs of adverse patient

responses (cyanosis, etc.) Anatomical cross-sections for identification of rele-

vant structures.

B. Humidity/Aerosol Therapy. Representational and cross-sectional views

of nebulizers, atomizers, and humidifiers. Photographs of adverse patient re-

sponses (dehydration, etc.).

C. Gas Therapy. PhDtographs of cannulae, masks, hoods, enclosures, and

other gas administration equipment. Color views of color-coded gas cylinders

(for identification of contents).

D. Pulmonary Drainage Procedures. Views of vibrators, percussors, suction

machines, and o:,:ygen therapy devices. Photographs of patients lying in various

positions (with questions about which segment of the lung is being drained).

E. Cardiopulmonary Resuscitation. Cross-sectional views of the heart

and cardiovascular system (to identify sites of obstruction and/or restriction).

F. Cardiorespiratory Drug Administration. Large blowup of physician's

order (T,Tith associated questions regarding interpretation of physician's instruc-

tions). Representational and cross-sectional views of nebulizers.

G. Infection Control. Microscope views of pathogenic organisms (color

would aid identification in the case of stained slides).

Entry Level III

A. Continuous Ventilation. Representational and cross-sectional views

of standard ventilators and ventilation monitors (spirometers, pressure gauges,

etc.). Photographs of adverse patient response. Microscope views of arterial

blood, both for identification of components and for pathogenic analysis.

B. Airway Care. Cress-sectional views of tracheobronchial and related

areas. Microscope views of pathogens commonly encountered in sputum collected

3 0



durin.:2 tracheobronchial aspiration. Views of patients in various aspiration

positions. 7:.etcgr2phs of cuffed and uncuffed tracheostomy tubes (related to

quesrions about their component parts and appropriate conditions for use of each).

C. Emergency

emergency "readings")

Care. Photographs of electromechanical monitors (including

and resuscit:tive and defibrillation devices. Detailed

anatomical cross-sections of tha head, trachea, and thorax.

D. Infection Control. nicroscope views of pathogenic organisms. Blow-

ups of clinical lel:oratory reports (for interpretation of indicated action to be

taken).

E. Cardiorespiratory Pharmacology. Representational and cross-sectional

vies of nebulizers. biowulos of :KG patterns (for interpretation).

NOTE: As mentioned earlier in this report, tape recordings may be of some value

in sampling knowledge of chest auscultation procedures, since monitoring of chest

sounds is required clinical knowledge in both this area and area G below.

F. Pulmonary Function Testing. Representational and cross-sectional

views of spirometers and various flow-measuring devices. Blowups of arterial

blood gas readouts (for analysis of oxygen tension, carbon dioxide tension, and

pH).

G. Cardiorespiratory Rehabilitation. Representational and cross-

sectional views of respiratory therapy equipment for home cale. External view

of chest for identification of stethoscope application points.

NOTE: Diagnostic analysis might be tested by matching one or a series of applica-

tion points with tape-recorded chest sounds corresponding to each point, then

asking probable diagnosis.

The above possibilities are listed only to indicate the range of visual

material applicable to proficiency testing in respiratory therapy; they are by

no means all-inclusive. Virtually all of the options could be presented in the

form of diagrams or photographs printed in the test booklet itself. However,

slides

(as in

(as in

or color plates seem to be particularly appropriate when color is crucial

identification of contents of gas cylinders) or where detail might be lost

reprodtiction of a physician's order or laboratory report). Regardless of

medium, the potential for visual presentation in respiratory proficiency testing

should be apparent. Continuing attention will be given to possibly useful innova-

tions in the audiovisual field, as well as to the current developments mentioned

in this report.
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Outline of Content

PROFICIENCY EXAMINATION FOR LEVEL II RESPIRATORY THERAPY PERSONNEL

Percentage and Number of Questions Recommended

AREA
A. Intermittent Positive Pressure Ereathinc::

1. Read/evaluate physician's orCer and chart.
2. Prepare,retest IPPB machine.
3. Prepare/position patient.
4. Add prescribed medication.
5. Adjust controls.
6. LImplement IPPB treatment-
7. Instruct patient to clear airway.
8. Assess tidal volume.
9. Assess patient responses.

10. Modify technique to deal with adverse patient response.
11. Recheck equipment.
12. Record therapy

B. Humidity/Aerosol Therapy

1. Read/evaluate physician's order
2. Select eauipment.
3. Prepare/retest equipment.
4. Add prescribed medication.
5. Prepare/position patient.
6. Implement therapy.
7. Assess patient response.
S. Modify technique to deal with
9. Maintain equipment.

10. Record therapy.

C. Gas Therapy

and chart.

adverse patient response.

1. Read/evaluate physician's order and chart
2. Prepare/retest equipment.
3. Prepare/position patient.
4. Observe safety procedures.
5. Implement therapy.
6. Assess patient response.
7. Modify technique to deal with adverse
8. Record therapy.

D. Pulmonary Drainage Procedures

patient response.

1. Read/evaluate physician's order and chart.
2. Prepare/position patient.
3. Implement pulmonary drainage procedures.
4. Percuss or vibrate patient.
5. Assess patient response.
6. Modify techniques to deal with adverse patient resconse.
/. Collect sputum specimens.
8. Record procedures. 3 4

11.
TT

20 50

3 8

1 3

2 5

2 5

3 8

1 2

1 2

3 8

2 5

1 2

1 2

15 38

1.50 4

1.50 4

1.50 4

1.50 4

1.50 4

1.50 4

2.25 5

1.50 4

.75 2

1.50 3

20 50

3 8
2 5

2 5

2 5

2 5

4 10

3 7

2 5

15 38

2.25 6

2.25 6

3.00 7

1.50 4

2.25 5

1.50 4

.75 2

1.50 4



E. cardiopulmonary Resuscitation

IF

125

1. Recognize sians of cardiopulmonary embarassmcnt/
arrest. .75 2

2. Position patient for cardiopulmonary resuscitation. .50 1
3. Clear and maintain patient airway. .50 1

4. Ventilate patient using mouth-to-mouth or other
techniques. 1.25 3

5. Initiate e',:teinal cardiac comPression. 1.25 3
6. Evaluate effectiveness of resuscitation. .50 1
7. Record resuscitation attempt. .25 1

F. cardicrespiratorv Drug Administration 20 50

1. Read/evaluate physician's order and chart. 3 8
2. Select appropriate nebulizer. 1 3

3. Prepare/retest nebulizer. 1 2
4. Prepare/position patient for therapy. 1 2
5. Add prescribed medication to nebulizer. 2 5

6. Implement treatment. 2 5
7. Assess patient response. 4 10
8. Modify techniques to deal with adverse patient response.3 8
9. Terminate treatment as prescribed. 1 2

10. Record therapy 2 5

C. Infection Control
5 12

1. Read/evaluate physician's order and chart. .50 1
2. Select/prepare equipment. 1.50 3
3. Observe isolation procedure. 1.50 4
4. Implement isolation procedures. 1.50 a



Outline of Content

PERSONNELPROFICIENCY EXAMINATION FoR LEVEL III RESPIRATORY THERAPY

Percentage and Number of Questions Recommended

AREA

Continuo-4s Ventilation 20 50

3-. Standard Procedure 16 40
1. Read/evaluate physician's order a d chart. 1.60 4
?. Prepare/retest ventilator. .32 1
3. Prepaxe/position patient. .32 1
4. Adjust controls. 1.28 3

5. Implement ventilation. .64 1

6. Activate electro-mechanical monitors. .64 1

7. Draw arterial blood sample and perform gas analysis. 1.12 3
8. Determine cardiorespiratory status. 1.60 4
9. Add prescribed medication. .64 --)

10. Assess patient response. 1.92 5

11. Modify therapy to deal with adverse patient response. 1.60 4

12. Maintain ventilator. 1.12 3

13. Evaluate effectiveness of ventilation. 1.28 3

14. Wean patient from ventilator when prescribed. 1.60 4
15. Record therapy. .32 1

2. special Procedures 4 10
1. Read/evaluate physician's order and chart. .40 1

2. Select equipment. .20
--)

3. i-Prepare/retest equipment. .60
4. (Prepare/position patient. .20
5. )Implement CPPB.

i .40 2

6. '-Activate electro-mechanical monitors. .20
7. (Assess patient response. .60
8. c.Modify technique to deal with adverse patient response. .60
9. OCean patient from. ventilator. .60

10. L_Record therapy. .20
2

Airway Care 20 50

1. Tracheobronchial Aspiration 10 25
1. Read/evaluate physician/s order and chart. 1 3

2. Select equipment. .50 1

3. Evaluate patency of airway. 1 3

4. Instill prescribed solution as indicated. .50
5. Prepare/retest equipment. .50 1
6. Prepare/position Patient. .c0 1
7. Hvperinflate and hyperoxygenate patient. .50
8. Implement aspiration procedures. 1.50 4
9. Evaluate characteristics of sputum. 1 3

10. Assess patient response. 1.50 4
11. Modify theraPy techniques to deal with adverse patient

response. 1 2

12. Record procedure. .50 1

3 6



2. Trachecstomv Caro
1. Rcad/evalupte physician's
2. Select/prepare ecuient.
3. Inflate or deflate cuff.
4. ImPlement tracheostomy tuhu cc, trch
5. Change trachoc:w excc-P'

6. Assess natiant -esponsn.
(f.-:,=r2Q _4ent resp0,

7. 1.:edify techni(lue to deal with a-
8. Record procedure.

Emergency Care
1. Assess cardiorespiratory status'
2. Intubate the trachea.
3. Defibrillate.
4. Use all types of resuscitators-
5. Evaluate effectiv.=ness oc ,-ecL:sclTh
6. Reccrd resuscitative attempt.

Infection Control
1. Plan and imclement culturing pr Gce..i.a..
2. Determine if corrective action i5 -e:e6", ..-sec.,.ilts.
3. Implement corrective action anu

Cardioresciratory Drug Administration
n

1. Read/evaluate physician's orde- - - , 44- ,-
c,...

2. Select aoprcoriate nebulizer.
3. Prepare/retest nebulizer.
4. Prepare/position patient for tils:-
5. Add prescribed modication to 110-1:71' '--- ,

G. Implement treatment.
7. Assess uatient resoonse.

se pati Erit
8. b:odify therapy procedure to del "--.za

response. 4-
9. Terminate treatment as prescr.1---,,-.0.6

10. Record therapy.

?uImonary Function Testing ort
1. SRead/evaluate Physician's order
2. LRead/evaluate patient's chart.
3. Select/Prepare eauipment.
4. Cbserve safety precautions.
5. Preoaxe/Posit4on natient.
6. ImPlement test/assess Patient Psc):Ilk-)ca.
7. Determine test results.
8. Ccmoare test res,,lts with ncrl

10

1.50
.50

1

2

1

2

O. 1.50
.50

15

4.50
i.E;c)

1.50
3.75
3

.75

10

2

4

4

15

2

1

1

1

1

1
.)
.,

2

1

2

10

2.5

1.5
1

.5

2

1. 5

2

4

1

38

11

4

4

9

8

2

24

4

10

10

38

6

3

2

2

3

3.

8

6
.-)

3

25

6

4

3

5

4

4

3 7



Cardioresoiratory Rehabilitation 10 25
1. Read/evaluate physician's order and chart. 1 3

2. Prepare/position patient.
3. Instruct patient and family in breathing exercises and

postural drainage procedures.
2 5

4. Implement cardiorespiratory exercises. 1.5 4

5. Instruct patient in proper use of respiratory
therapy equipment in the home. 1 2

6. Assess patient response. 1.5 4

7. Modify techniques to deal with adverse patient response. 1.5 4

8. Activate electro-mechanical monitors. .5 1

9. Record procedure. 1 2

->

3 8



THE PSYCHOLOGICAL CORPORATION
Itsc014PCMATED IN 4{0;1

304 EAST 45111-1 STREET
NEW YORK. N. Y..10017

el:: 67'1) /070

The Psychological Corporation has been awarded the Phase II Contract for
the Development of Proficiency Examinations for Two Levels of Respiratory
Therapy Personnel. This is an extension of ne Phase I Contract for the
Delineation of Roles and Functions of Respiratory Therapy Personnel carried
out by the American Association of Respiratory Therapy (AART). We are at
the initial stage of contacting respiratory therapy experts like yourself to
engage in writing test questions. Your name was suggested to us by
Sr. Bernice Ebner. If you agree to participate, we would like to receive
your test questions by the end of October. Due to our contract deadlines
our schedule admittedly is a bit rushed but if you could comply with the
October deadline, we would be most grateful. You will be paid $5 for each
usable item.

I have enclosed excerpts from the AART Final Report which explain in detail
each of the areas which will be included in the Level II and the Level III
Proficiency Examinations. You may write questions in any area at either level.

When writing test quest'ons, please keep in mind that the examinations are
intended for entry le.-1 individuals and that the candidates taking these
examinations will have no formal training or on-the-lob training. The test
questions should reflect minimal requirements in all areas.

Please concetitrate your efforts on questions related to Clinical Knowledge
and Clinical Skills. Areas of General Knowledge, such as anatomy and
physiology, should be treated within the context of a clinical procedure.
Obviously, there are steps omitted in the outline delineation of Clinical
Skills within each area. Your test questions related to a clinical
procedure should fill in these gaps. However, please construct general
questions related to Clinical Skills so that candidates will be tested on
accepted procedures. Avoid reference to specific brands of equipment or
procedures that are peculiar to your setting.

39
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The test questions are to be multiple-choice type. If possible, please

include some test questions utilizing pictures, graphics, or diagrams
of the subject matter. I have enclosed a set of directions and a set of

principles on the writing of test questions. These should acquaint you
with the necessary format you should follow and the essentials of
desirable item writing.

Please Nail the enclosed post card to us indicating whether you will (yes)

or will not (no) participate by writing test questions. If yes, please

indicate the areas for which you will write test questions. Your assistance

will be greatly appreciated by us and the American Association of
Respiratory Therapy.

EPP:dk
4 encl

4 0

Sincerely,

Elaine P. Power
Professional Examinations Division



THE PSYCFIC:LOCICAL

GENERAL =7:UCTIOI:S FCR URITING TEST GUES:IOS

1 Questions should be w:itren on 5 x 8 cares -- one item per card.

9. Always put the correct answer choice in the first position.

3. Indicate the area which the item was written to cover in the
u-,mer ric-ht corner oF the card.

Questions should be multiple-choice items with four answer choices.

Ouecns should be worded as clearly and concisely as possible try
to keep amswer choices as short as possible.

6. to pose a specific problem in the stem of the question:

Umdesiraole stem: Total lung capacity is
Undesirable stem: Which of the following is true?

7. Avoid usim2, negatively stated questions.
For example, Which of the following structures is NOT part

of the lungs?

8. When an item calls for a mathematical solution (a) keep the arithmetic
simple (e) keep the answer choices in the same units of measure
(e.g., all cc or all mi).

9. In yc.-ir answer choices (a) make them plausible in relation to.the
problem posed in the stem (b) choose and ph7:ase the best or correct
answer choice.

10. Do nc.:_ use None of the Above or All of the Above as an answer dhoice.

For additional suggestions on writing test questions please refer to the
pamphTht entitled Some Principles For Preparing Multinle-Choice Items.



PROFESSIONAL EXAMINATIONS DIVISION

THE PSYCHOLOGICAL CORPORATION 304 EAST 45th STREET . NEW YORK, N. Y. 10017

SOME PRINCIPLES FOR PREPARING

MULTIPLE-CHOICE ITEMS

The multiple-choice test is the most widely used type of objective examination. It offers so many advan-
tages over other kinds of tests that it is relied upon almost exclusively for testing sizeable groups under
standardized conditions.

A multiple-choice test consists of a series of "items." Each item comprises a "stem" and three or more
answer choices, or "options." One of the options is correct, while the others ("distracters") are incorrect.
The examinee's task is to select the correct option for each item, and his score is based on the number
of items he answers correctly.

The preparation of good test items is one of the most exacting and challenging tasks in the field of creative
writing. With the possible exception of legal documents, few other words are read with such critical attention
to expressed and implied me2nings as those in test items. Even experienced item writers have difficulty
avoiding serious ambiguities. An editorial review of newly prepared items by at least one other person
is almost always necessary.

Two of the most common types of multiple-choice items are illustrated below. They differ only in the
construction of their stems. Both ways of writing this particular item are acceptable. Some items, however,
may be more amenable to one of these formats than to the other.

Completion Type Question Type
Birmingham, Alabama, is sometimes called rli-
burgh of the South" because it is

I. a steel production center.
2. an important shipping port.
3. a textile manufactlring center.
4. a leading maker of glass.

Why is Birmingham, Alabama, sometimes called the
"Pittsburgh of the South"?

1. It is a steel production center
2. It is an important shipping port
3. It is a textile manufacturing center
4. It is a leading maker of glass

The following set of principles and illustrations is intended to help item writers avoid some of the pitfalls
that frequently lead to defective items. These principles cannot be applied rigidly, because some of them
might have to be sacrificed in favor of others. Nevertheless, they do cover many of the problems commonly
encountered in item construction. Defects in items can usually be traced to violation of one or more of
these principles. In the sample items accompanying the statements of principles, the correct option is
always number 1. In draft form, options should appear in this order to insure that the correct answer
intended is readily identifiable to reviewers. Rearrangement of the options is usually left to the final edit-
ing stage.

1. The problem or questions should be presented clearly in the stem.

The stem should state the problem or question so clearly that a well-informed examinee should be abe
to anticipate the appropriate answer before he looks at the options. The examinee should not be
required to guess the intent of the item writer.

Poor improved

In what year old the State of Washington enter the
Union?

Washington was

1. admitted to statehood in 1889.
2. part of the Territory of Oregon until 1912.
3. made a state in 1811.
4. part of the Northwest Territory until 1848.

1. 1889
2. 1811
3. 1848
4. 1912

Note: The stem in the poor item is ambiguous and could have so many correct predicates that the ex-
aminee would have to read the options before he could understand what was being asked. "Washington"
could be George Washington, Washington, D. C., the State of Washington, or some other Washington.

4 2



2. The correct option should be unequivocally correct and the distracters unequivocally wrong.

Poor

Clouded vision is a symptom of

Improved

The most common symptom of cataracts is

clouded vision.
ocular pain.
double vision.
loss of light perception.

potentially correct.

1. cataracts. 1.
2. glaucoma. 2.
3. diabetes. 3.
4. retinal detachment. 4.

Note: In the poor item, the first three options are all

3. Both the stem and the options should be as brief and straightforward as possible.
A. Avoid complex sentence structures that make

Poor

If two thermometers placed in a room both register
F when read an hour later and the bulb of one

is then completely covered by a piece of wet cloth,
then one would expect that, upon reading the tem-
perature of the two thermometers two hours later.
the temperature shown by the thermometer whose
hulb was covered would be

1. lower than that on the uncovered thermometer.
9. higher than that on the uncovered thermometer.
3. the same as that on the uncovered thermometer.
4. either higher or lower than that on the uncovered

one depending upon the condition of the air in
the room.

comprehension difficult.

Improved

If the bulb of one of two thermometers in a warm
room is completely covered by a wet cloth, the cov-
ered thermometer would show

I. a lower temperature than the uncovered one.
2. a higher temperature than the uncovered one.
3. the same temperature as the uncovered one.
4. either a higher or lower temperature t! pending

on the tnoisture in the air.

B. A positive statement of a problem is preferable to a negative one. Items req! .,ng identification of
the option which is NOT in the specified realm or category are undesirable. E. aminees may overlook
critical terms such as "not" or "except."

Poor

Which of the following countries is not located in
Europe?

Improved

On which continent is Senegal located?

1. Africa
1. Senegal 2. Asia
2. G reece 3. Europe
3. Poland 4. South America
4. Finland

C. The stem should be restricted to information directly relevant to the question or the statement of
the problem.

Poor

The nomination of Cabinet officers is one of many
responsibilities of a United States President. Nomina-
tions of Cabinet members are ratified by the

Improved

Nominations of United States Caijnet members are
ratified by the

1. Senate.
1. Senate. 2. House majority leader.
2. House majority leader. 3. President's advisory board.
3. President's advisory board. 4. Congressional Committee on Ways and Means.
4. Congressional Committee on Ways and Means.

D. The stem should include any words that otherwise would have to be repeated in each option.

Poor Improved

Water can be changed to steam by

1. heating it to a temperature of 212cF at sea level.
2. heating it to a temperature of 100°F at sea level.
3. heating it to a temperature of 200°F at sea level.
4. heating it to a temperature of 250°F at sea level.

4 `)

At sea level, water can be changed to steam by heat-
ing it to a Fahrenheit temperature of

1. 212°.
2. 100°.
3. 200°.
4. 250°.



4. Options should be parallel in construction and content. All the options should fit grammatically with
the stem, and they should all plausibly answer only one implied or stated question (how, when, who,
where, how many, etc.).

Poor Improved
Commercial processing of bauxite The purpose of processing bauxite is to extract
1. produces aluminum. 1. aluminum.
2. requires oil-fired blast furnaces. 9. zinc.
3. occurs mostly in Canada. 3. plastics.
4. is impractical and unprofitable. 4. asbestos.

Note: Nonparallel options most often follow stems which fail to set forth the problem or question clearly
in accordance with Principle 1.

5. Items should not contain cues that might give away the correct answer on extraneous grounds. This
type of error includes:

A. Unusually long, qualified correct options contrasting with short, vague distracters

B. Distracters which fail to complete the stem in good grammatical form

C. Key words appearing in stem and correct option but not in distracters

6. All the options should be plausible to the intended examinee group.

A. An option that draws no responses makes no contribution to measurement, and one that draws
only a few responses may contribute to errors in measurement.

B. An item should not set forth a condit,jn contrary to known facts thus leaving the examinee
in the dilemma of ignoring erroneous statements or not choosing the desired answer.

7. Attention should be given to the relative inclusiveness of the stem and the options.

What state is largest?

Poor Improved

Which of the following states has the largest area?
1. Maryland 1. Maryland
2. New Jersey 2. New Jersey
3. Connecticut 3. Connecticut
4. Delaware 4. Massachusetts

Note: The poor item neither provides necessary limitations in the stem nor provides the correct answer
to a literal reading of the stem. The improved item provides the necessary limitation in the stem, but as
in any item of the "Which of the following . . ." variety, it has the defect that the answer cannot be anticipated
without referral to the options.

8. The use of "none of these" as an option is rarely justified.

A. If "none of these" is used as a distracter, the correct option should be exactly correct.

Poor Improved

What is the decimal equivalent of 'An? What is the decimal equivalent of Yin?

1. .063 1. .0625
2. .125 2. .1250
3. .160 3. .1600
4. None of these 4. None of these

Note: In the poor item, the first option is not exactly correct, therefore "none of these" is defensible as a
correct option.

B. "None of these" should not be used if the other options have exhausted the logical possibilities.
The item should be discarded or revised instead.

4 4



9. "All of these" should never be used as an option. If "all of these" were used as a correct option, all
the options for that item could be defended as being correct. As a distracter, it is inconsistent with
directions that there is only one correct answer.

10. In an item calling for a judgment, the authority or criterion that is the basis for the correct option
should be specified.

Poor Improved

According to Plato, the men ' .st suited to rule the
ideal state are the

1. philosophers.
2. soldiers.
3. teachers.
4. businessmen.

Note: This principle is particularly important for items concerned with mastery of "good" practices in a
technical or professional field. Items of the form "What would you do?" should be avoided, because
the correctness of any response could be defended. First- and second-person pronouns should not be
used, principally because the referent may be unclear.

The men best suited to rule the state are the

1. philosophers.
2. soldiers.
3. teachers.
4. businessmen.

11. The answers to items should not be subject to change within a short time.

Poor Improved

Who was the Premier of the Union of Soviet Socialist
Republics five years ago?

Who was the Premier of the Union of Soviet Socialist
Republics in 1961?

1. Khrushchev 1. Khrushchev
2. Sus lov 9. Stalin
3. Malenkov 3. Suslov
4. Brezhenev 4. Malenkov

12. Items should be directed toward important learning objectives. While the evaluation of knowledge of
specific facts is often a legitimate measurement goal, testing of trivial knowledge should be avoided.

Poor Improved

The treaty of Brest-Litovsk was signed by Russia (m

1. March 3,1918.
2. March 4,1918.
3. April 3.1918.
4. April 4.1918.

The treaty of Brest-Litovsk concerned Russia's terri-
tory following

1. World War I.
2. World War II.
3. the Crimean War.
4. the Rosso-Japanese War.

Many texts and pamphlets contain more detailed discussions of the theory and practice of test construc-
tion. Several of them should be studied by anyone attempting fo design and write tests. Following are
three good sources.

Ebel, Robert L. Measuring educational achievement. Englewood Cliffs, N. J.: Prentice-Hall, 1965.

Gronlund, Norman E. Measurement and evaluation in teaching. New York: Macmillan, 1965.

Thorndike, Robert L. and Hagen, Elizabeth P. Measurement and evaluation in psychology and educe
tion. New York: Wiley, 1961.

Li
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THE PSYCHOLOGICAL CORPORATION
tAccRpil..ATCO

304 EAST 4512:1 STREET
NEW YORK. N. Y. IC017

679 7070

TO: Prospective Participants _Lh Respiratory Therapy Pretest Group

Under the auspices of the Public Health Service of the Department of Health, Edu-
cation and Welfare, The Psychological Corporation is responsible for developing
Proficiency Examinations for Respiratory Th,...apy Personnel. The examinations are
designed to measure the knowledge and skills possessed by respiratory therapy per-
sonnel.

As part of his process, The Psychological Corporation will be administering the
examinations to a pretest group on Saturday, May 4, 1974. This group is to be made
up of a sampling of both respiratory therapy students and technicians eligible for
certification at the technician level. Each person included in the pretest group
will receive $25 for hf participation along with a report of his results.

We would greatly appreciate your cooperation in taking this examination, the results
of which will be used to provide information on test performance. No participant's
test results will he reperted to anyone other than that individual. Testing centers
will be located in 3an Francisco, Miami, Chicago, Boston, New York City, and Seattle.
If you agree to participate in this testing, an admission card to the testing center
nearest your location will be sent to you indicating the exact address .of the center
and the time you are to report.

The examination will consist of two parts containing a total of 250 multiple-choice
items covering the following areas: IPPB, Humidity/Aerosol Therapy, Gas Therapy,
Pulmonary Drainage Procedures, Cardiopulmonary Resuscitation, Cardiorespiratory Drug
Administration, and Infection Control. The test will begin at 8:30 A.M. and lasts
approximately 4 hours.

If you would care to be included in this pretest group, please fill in the enclosed
questionnaire and print your name, address, and choice of testing center in the
spaces indicated. These are to be returned to The Psychological Corporation in the
return envelope .,rovided by April 13.

Your interest and cooperation in the development of the proficiency examinations is
greatly appreciated.

PROFESSIONAL EXAMINATIONS DIVISION
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THE PSYCHOLOGICAL CORPORATION
INCORPORATED IN IDE.

304 EAST 451±, STREET
NEW YORK. N. Y. 10017

2121 679 7070

TO: Prospective Participants in Respiratory Therapy Pretest Group

Under the auspices of the Public Health Service of the Department of Health, Edu-
cation and Welfare, The Psychological Corporation is responsible for developing
Proficiency Examinations for Respiratory Therapy Personnel. The examinations are
designed to measure the knowledge and skills possessed by respiratory therapy per-
sonnel.

As part of this process, The Psychological Corporation will be administering the
examinations to a pretest group on Saturday, May 4, 1974. This group is to be made
up of a sampling of both respiratory therapy students and therapists eligible for
registration at the therapist level. Each person included in the pretest group
will receive $25 for his participation along with a report of his results.

We would greatly appreciate your cooperation in taking this examination, the results
of which will be used to provide information on test performance. No participant's
test results will be reported to anyone other than that individual. Testing centers
will be located in Los Angeles, Miami, St. Louis, Tulsa, Memphis, and Corpus Christi.
If you agree to participate in this testing, an admission card to the testing canter
nearest your location will be sent to you indicating the exact address of the center
and the time you are to report.

The examination will consist of two parts containing a total of 250 multiple-choice
items covering the following areas: Continuous Ventilation, Airway Care, Emergency
Care, Infection Control, Cardiorespiratory Pharmacology, Pulmonary Function Testing,
and Cardiorespiratory Rehabilitation. The test will begin at 8:30 A.M. and last ap-
proximately 4 hours.

If you would care to be included in this pretest group, please fill in the enclosed
questionnaire and print your name, address, and choice of testing center in the spaces
indicated. These are to be returned to The Psychological Corporation in the return
envelope provided by April 13.

Your interest and cooperation in the development of the proficiency examinations is
greatly appreciated.

PROFESSIONAL EXAMINATIONS DIVISION
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THE PSYCHOLOGICAL CORPORATION
INCORPORATCO IN 1921

304 EAST 4STH STREET
NEW YORK, N. Y. 10017

1212! 679 7070

I understand that I will receive a check for $25 for my participation in the Respira-
tory Therapy Pretest group and, at a later date, a report of my test results.

Name

Address

Choice of Testing Center

What is the most advanced level of education you have completed? (Check one)

1. Less than high school
2. High school graduate
3. Practical nursing
4. Registered nursing
5. Oth,ar allied health schoo2
6. Technical school
7. 2 years or less of college
8. More than 2 years of college

In what type of fa,:ility are you presently employed? (Check one)

1. Hospital
2. Clinic
3. Service company
4. Other
5. Not employed

How many years of experience have you had?

1. Less than 1 year
2. 1 year
3. 2 year
4. 3 or more years

Date of Birth

Signature

In the space below, print your name and the address to which you wish your Test Ad-
mission Card sent and return this form to The Psychological Corporation at the ad-
dress indicated above.

Name:

Address:

4 9 -.,
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111.C.T.L1 OF LIRECTIONs

711VEL II AND LEVEL III h':,.=,..MINATION

SCH=LE

8:30 A.M. Candidates report to center

9:00 A.M. Examination begins

1:00 P.M. Approximate time testing ends

Professional Examinations Division
The Psychological Corporation

304 East 45th Street
New York, N. Y. 10017

212-679-7070
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GENERAL INSTRUCTIONS

The procedures indicated in this Maaual sl:ould be followed strictly in order to
insure comparability of tes,ting et ail testing centers. The Examiner and Frs.:
tors sheuld therefore be thorougnly femili=r ith these instruotio:_s be:Tore
testing date and should obser-.,e them eactly.

2. The chief rec7.onsibilities o;-. the Eaminer are to safilT,uard the security ot
tests, to conduct t:1P rxaminotion efificiently and quietly, to prOect candic,.;
from disturbances, end to return the test materiels promptly.

3. If no well clock is available in the testing room, the amount of time remaining
in a given part should be pested at 1;aricus intervals.

4. The use of books, scratch paper, slide rules, etc., is prohibited. Only the
candidate's pencil, Admission Card, test booklet, and answer sheet may be en his
desk at any time during the examinations.

ri.AMINER' S REPORT

The Examiner is to fill in the Examiner's Report on the back of this Manual, detach
it from the Manual, and return it with the used answer sheets. This Report includes:

1.

2.

Testing center city and state
Examiner's name and address

3. Number of candidates tes:ad
4. Serial numbers of booklets received
JO Any irregularities in the testing session such as cheating, illness, late

arrival, etc.
6. .Additional comments, if any
7. Examiner's signature

-c7 CrrITPTTy

Security of test materials is so important that it cannot be overemphasized. The
security of all tests is the direct resoonsibilitv of the Examiner from the time of
receipt until they are returned to The Psychological Corporation. This means NO ONE,
including Proctors, is to have the oppw-tunity to exardne any test booklet or answer
sheet AT ANY TIME except :the candidat-e as he takes his test. ANY BREACH OF SECURITY,
E.0EVER NINOR, ErUST BE REPORTED TO TEE PSYCHOLOGICAL CORPORATION AT CNCE.

PROCTORS

1. If more than 25 candidates are scheduled for the Examination, the Examiner should
arrange for a Proctor to assist in administration. For 26 - 60 candidates there
should be one Proctor in addition to the Examiner; for 61 - 95 canidates two
Proctors; for 96 - 130 candidates, three Proctors; etc.

2. The Examiner or Proctor should walk around the room frequently during the e:-:a7.1i-
nation to guard against irregularities.

J. ...i a candidate has a defective booklc-t, the Examiner sho,,ld replace it and dire-t
the candidate to continue work. Use of the extra booklet should be not-Ed on the
Examine-r's Report.
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DIRECTIONS TOR ADMINISTRATION

(The Examiner should read verbatim nll directions apearing in the boxes.)

When all candidates have asmb1ed in the testing room, seating has been arran;--,c and
introductory re-7,o7L--: made, y to the candidates:

Use cn cncil thrilhoi this examination. Do NOT use a
fountain ncn or a ball ocint pen. Put ;Iay any pen so that you
will 't make the mistake Cf. using it. If you did not bring a
penc: . to the examination, or if your pencil breaks during the
exar:7-.tion, raise your T.and and you will be given another one.

D'stribute the answer sheets to the candidates. Then say:

Turn your answer sheet to the front side (page 1) so that the words
"LAST NAME THEN FIRST NAME" appear in the upper left corner. (Pause)

Note thot :here is a row of empty boxe3 running across the top of
the answer sheet. Now look at the instructions just above :he words,
"LAST NAME THEN FIRST NAME" as they are being read aloud, but make NO
entries on your an,,er sheet until you are told to do so.

"In the boxes provided below, print your last name, skip a box,
then print your first name, skip a box, then print your middle ini-
tial. Then b'acken the lette,- box below that matches each letter
in your name."

Now, beginning with the first empty box to the right of the arrow,
print your las: name, cne letter in each box, skip a box, then print
your firs: name, skip a box, :hen print your middle initial. :se

only :he name 1-.2::es to print your name: do not extend your name into
the address boxs. (Pause) Now, look under the first letter of your
last name; you will find an alphabetical column listing A down
through Z. In that column find the letter corresponding to the le:-
ter you have printed in the box. Make a single, HEAVY line within
the brackets around that letter so that you cover the letter en-
tirely. Do no: go into other spaces or into the next column; do not
make X's, dots, crosses, or circles. Make only a single, HEAVY line ,

covering the corresponding letter and nothing more. Now find the
second letter that you have printed in the boxes. Again, find the
corresponding letter in the alphabetical column below it. Mark the
letter with a single, HEAVY line. Do this for all the letters in
your name.

(Pause)

Now look at the directions in the very top center of the answer
sheet fcr filling in your present aodress. This is the exact ad-
dress to which the report of your examination results will be sent
so be sure that it is filled in carefully and that: it will be ac-
curate for the next four weeks. Again, make no entries until you
are .told to do so but read the instructions silently as they are
read aloud.

"In the boxes provided below print your mailing address, skipping
a box between number and street. Then blacken the letter cr num-
ber box below that matches each letter or number of your mailing
address."

55



Now, in the row of empty bc:es unf'.er "NU>LEER .ND STP,177ET" and begin-

ning with the f'rst. empty 'co.: ditetly atter the heavy linP,

print your eieres. cettaln co sk;-.. !lex betwe(In

num1-.cr and stri-,t namc. 1:se only thee fur the streel ea-

dress. (Pause) LE2 cr n....7.1.1cr in the

directly *below the lLttr or 'numb.-r tnet

mar'k it with a sinele, dar'k 1:n.7. I': thit- 7L:.: number

street, city, state, and 2,17
each cne in the iirst bey. ar.d
.:trevi2te
for ytur state that aopeirs The city

NOTE: The Examiner ot1i al sufficient tilhe for t.]:e candieates t,e trin: their

names and addresses one.' to blaten :he corrcsr,onding letter he,-.-.es hc:,.w. The

EY:amiLer and Proctors sl-.cul c:eak to 1,e sure t:lat every can,i'ldate has filled in

his name crid anC: moiling addr,ss grid correctly.

.1.fter a" candidates ha7e filled in their name and ae'dress grids, say

Now in the lowor middle of your answer sheet, next- to the words

"ocial Security Number write you,- ''ocial Security ruml'er. L'n

sure this number is CS7rect (?a.lse). (If the candidate does not

k.ncw his number, the s;ace should 1:e loft biank.)

Directly belol.: your Social Security ::=.ber, write today's dote

which is . Directly belc.w the date ne:.:t. Z.:, the

words "TEST:NG CEI:TEI.." -,:he name of the cicy and state in

which you are t-' --fs test ;E:tner iniicate the city

and qtet.). the i,F1 ±ne .,:r:te your signature.

;it= answer shecfs cut rL:m7,7ezeiy, I" booklets to

the candidates. mbe:.

In the loft of our test booklet, vrite your

ture. Now :ad the DirectLons on the front cover of your booklet

as I read the:: aloud.

"Each question fu. s a:iamination will be folloWed by four choices

for an answer. Only one of these four choices is 11.:..E correct an-

swer. There is a number in front of every choice. For each cues-

tion, notice the number in front of it. On the secarate answer
sheet find the ro torresocndizg to the question you are answering.

In that row, biochon the space in the box below the number :hat is

the same as the one in front of the answer you choose.

Zook at the examole (PE.:.:Se)

iince the right a.7-,r is nunher 3, yc woud iachcn in

the box 1.:7.c:er on the scpa:-v.:e answ,ir s:-1,::ct

The samTle above.

:his e:hamination will ha nore'S 7.ZIC:::irt±:, SC he cUrE: vCr an-

swt:.:f7 on the si:7,17a:o answer sheet: and Lot in the tes.:

ke yO,.127 a si=le, 7i7C. Ho

in the 'toy. conciatelf.y. :f mista:e, erase cemi:letelv
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answer -you wish to chane. Use edlY a pencil in marking your an-
swer sheet. I,ny scratch work thould be done directly in the test
booklet.

You will. have ch cf tuo hours as you need to finish this part,
so vcu should have tir.le to work on every question. Try to answer
all of the questions. If you ore not sure of an answer, guess.
!1L1::u cer:in Lht all requestc_i i.:!formation is included on your an-

Are -LI ,irc any ouestions?

After ansvering questions, say:

Turn your answer sheet over to the other side. Now, open your book-
let and begin work starting with question 1 to be mard on your an-
swer sheet starting: with number 1.

Tirc 2 hours. The Examiner and Proctors should check to be sure all candidates are
marlzing their answer sheet correctly. The Examiner should notify candidates when
there is approximately 30 minutes of testing time remaining.

If a candidate finishes before time is up, collect his Part I test booklet and let
hi= tal:e a break until time to start Part II.

Vhen the 2 hours are up (or before if everyone has finished Part I), say:

Close your test booklet. Make sure your signature appears in the up-
per left corner cf your booklet.

ME Examiner should then collect all Part I booklets. Be sure every booklet is ac-
counted for. Do NCI collect the answer sheets.

Then say:

You may now have a short break.

Alter the break (approximately 10 minutes) distribute the Part II booklets to the
candidates. Then say:

In the upper left corner of your booklet write your signature. (Pause.

Now open your test booklet and begin work starting with question 126
to be rarked on your answer sheet starting with number 126. Ycu will
have up to 2 hours to work on Part II.

Time 2 hours. The Examiner and Proctors should check to be sure all candidates are
narking their answer sheets correctly. The Examiner should notify candidates when
there is approximately 30 minutes of testing time remaining.

5 7
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If a candidate finishes before time is un, collect his Part II test boohle: and an-
swer sheet, and permit him to leave the testin',/ room.

V-aen :.he 2 hcurs are up, say:

ClzEc :-Cur te:rt 1,aok1t E. ahc sLre your s:14:n2turo arTc:Lrs

u---,cr left col-n,:r of your boc;:let and that you have fill:A in all 7
infor7.atic,n on ,:cur anaer sheats.

ine 7yar.:In:r souid tir collecl- all Part II boc;:lets and ansucr seets. sure

ever-s- 'ocolet and answer sheet are accounted for. Then say:

eamination is over. You nay now leave.

CE is r,ermitted to examine the test booklets or answ.er sheets after they have
been returned to the Examiner. This rule must be strictly enforced.

FITI:RN OF TEST 21.1..TERIALS

1. 7-7ediatelv after the examination, all used answer sheets with Examiner's
R.,-or: attached should be returned in the Eusiness Reply Envelopes pro-:ided.

2. 1 o:her test raterials (used and unused booklets, unused answer shee:s,
mission Cards, and !:anual of Eirections) should be mailed via "Special Fourth
C'ass Rate - Objective Test usino the label provided, to:

Professional Examinations Diviion
The Psychological Corporation

304 rest 45th St,-eet
NEW vork, N.7. 10017

Le cure to fill in the return address cn the label.
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7'; ' 1.!1 ",:,

LEVEL TI AD LEVEL III E:ination

fn atta,:: It to the
sneLts.

C1777:), DATE

RSS

TITLE

State

:ES: 3CCKLET

AC:C= OF TEST YL.TrRT.:2c

1: LO

P.A.R7 2: to

2717Yr.a CF AL:c;;La cH'77S ATTACHET.

ICAL CO122TS CR TRI:LEG:27,=-RITI="S:

5 9
:-:.:azfzi-r's Signature

17-ns-:cho1bgic1 Ccr;cratfc:/
2 5C4

"fork, Ne: vork 10017



THE PSYCHOLOGICAL CORPORATION
IMCORpORATCO 1111921

304 EAST 4S1±4 STREET
NEW YORK, N. Y. 10017

67o 7070

5( PAVTICIPANTS IN THE PROFICIENCY EXAMINATION FOR RESPIRATORY
THV:Aff PERSONNEL PRETEST CROUP

Fald?sU f'ae find a check in the amount of $25 in payment for your
pky. kpaV ()11 in the Pretest Group which was administered the Profi-
cVcY Examlhation for Rtspiratory Therapy Porsonnel on May 4, 1974

.

c4opedtj,on in this testing process is greatly appreciated.

PROFESSTONAL ):AfINATIONS 17IVISI0N



P ROFESSIONAL EXAMINATIONS DIVISION

.... T HE PSYCHOLOGICAL CORPORATION 0 304 EAST 45th STREET NEW YORK, fs:. V. 10017

eG,CA,

0
T.

YOUR OVERALL RESULTS ON THE MAY 1974 LEVEL II PROFICIENCY TEST FOR
RESPIRATORY THERAPY PERSONNEL COMPARED TO OTHERS PARTICIPATING IN
THE TESTING ARE BELOW AVERAGE. SPECIFIC AREAS COMPARE AS FOLLOWS

IPPB ABOVE AVERAGE
HUMIDITY/AEROSOL- ABOVE AVERAGE
GAS THERAPY - BELOW AVERAGE
PULMONARY DRAIN - ABOVE AVERAGE
CARDIOPULM RESUS- BELOW AVERAGE
CARDIORESP DRUG BELOW AVERAGE
INFECTION CONTRL- BELOW AVERAGE

P ROFESSIONAL EXAMINATIONS DIVISION

. 9 T HE PSYCHOLOGICAL CORPORATION 304 EAST 45th STREET NEW YORK, N. Y. 10017

YOUR OVEALL RESULTS ON THE MAY 1974 LEVEL III PROFICIENCY TEST FOR..LSPIRATORY THERAPY PERSON:4EL COMPARED TO OTHERS PARTICIPATING INTHE TESTING ARE ABOVE AVERAGE. SPECIFIC AREAS COMPARE AS FOLLOWS -

CONT VENTILATION-
AIRWAY CARE
EMERGENCY CARE
INFECTION CONTRL-
CARDIORESP PHt,RM-
PULMONARY FUNCTN-
CARDIORESP REHAB-
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ABOVE
BELOW
BELOW
ABOVE
ABOVE
ABOVE
ABOVE

AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE


