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T

HE primary purpose of this
study] was to determine the relative efficiency of certain procedures
used in screening elementary schoolage children for visual defects, as
measured by the success of the procedures in identifying those students
whom ophthalmological examination
showed to be in need of eye care.

Each student was given a complete
ophthalmological
examination. The
ophthalmologist's
clinical judgment
as to whether or not the student
needed to be referred for eye care is
the criterion against which the results
of the screening procedures are evaluated.
The screening procedures selected
for study were administered to the
students by three different testers: a
technician who tested all of the students included in the study; the nurse
serving the school attended by the
student being tested; and the student's classroom teacher. As used in
reporting the results of the testing,
the term "nurse" represents a composite of the findings of 12 different
nurse testers, and "teacher" represents the findings of S8 different classroom teachers.
Every sixth-grade
student
WaS
tested with the following procedures
by each of the testers listed for that
procedure:

Methods
The general plan and methods of
the study have been presented in
earlier publications1, 2 and will be fully
described in a later report. They will
be reviewed here only briefly.
The study was conducted in the
public elementary schools of St. Louis
between February, 1948 and May,
1949. Subjects of the study were 609
sixth-grade students and 606 firstgrade students from 14 elementary
schools.
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Judgment. Teacher.

dividual who tests many students
naturally acquires more experience in
the course of the program than the one
who tests a smaller number and the
same was true in this study.
Clinical examinations and screening
tests were administered as follows:

Snellen Test. Teacher, nurse, technician.

Massachusetts Vision Test. Nurse,
technician.

Keystone View Company Telebinocular Test. Nurse, technician.

Ophthalmological

Bausch and Lomb Ortho-Rater Test.

Examination.

Three ophthalmologists
working as
a team gave each student a complete
eye examination, including refraction
under cycloplegia. One of the ophthalmologists evaluated all of the findings
and recorded a clinical judgment for
each student: "refer" if there was need
for eye care, "non-refer"* if special eye
care was not needed.
Students referred by a screening
procedure who are also referred by the
ophthalmologist are considered "correct referrals." Those referred by the
screening procedure but not by the
ophthalmologist are considered "incorrect referrals" or "over-referrals."
Those referred by the ophthalmologist
but not by the screening procedure
are considered "under-referrals" -students who should be referred but who
were "missed" by the screening test.

Nurse, technician.

A merican Optical Company SightScreener Test. Nurse, technician.
Near Vision Test. Nurse, technician.
The procedures and testers for firstgrade students were the same as for
sixth-grade students, except that firstgrade students did not receive the
Ortho- Rater and Sight-Screener Tests.
Some of the test charts used in these
two procedures are designed for subjects who have more ability to read
than is to be expected in first grade.
On the basis of his performance on
a given test, each student was classed
as either a referral or non-referral by
that test.
It is important to note that there
are at least three factors that might
affect the relative efficiency of the
different testers: (1) professional background, (2) training and experience in
the testing procedures, and (3) previous acquaintance with the students
tested. The technician was given more
pr_eliminary training in administering
the tests than the nurses, and the
teachers had the least training. This
Was planned, intentionally, to simulate the amounts of training which, in
a school vision-testing program, it
would probably be practicable to provide for (a) one tester for many
schools, (b) one tester for each school,
or (c) each classroom teacher. The in-

Teacher Judgment. Before she administered the Snellen Tests the classroom teacher recorded for each of her
students whether or not she thought
he needed an eye examination. These
judgments were based on general observation, but in each school, before
the judgments were recorded, the
teachers met with a physician or nurse
on the study staff for a discussion of
the common signs and symptoms of
eye trouble. A teacher recorded judgments on all the students in her class
* In an earlier reports a third group is described as "theoretical
referrals." These are
included here in the "non-refer" group.
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turers' instructions were followed in
the Ortho-Rater, Sight-Screener, and
Telebinocular testing procedures. The
tests of color vision which these procedures include were omitted since
color-blindness is not a cause for
referral for eye care.

within a period of a few days, usually
on a single day.
There are other ways of obtaining
and using the teacher's judgment in a
screening program. The data obtained
on the accuracy of Teacher Judgment
in this study are not necessarily appli- '
cable to judgments obtained from
teachers in other ways or under other
conditions.

Combination of Procedures. The
effect of combining certain of the
screening procedures was examined.
The
combinations
studied
were:
Teacher Judgment and the Snellen
Test; Teacher Judgment, Snellen Test
and Near Vision Test; Snellen Test
and Near Vision Test.

Snellen Test. The E symbols on the
Massachusetts Vision Test chart were
used for tests of visual acuity at a distance of 20 feet. Since these symbols
are constructed according to the principles of the Snellen Chart, it was assumed that the test would be the same
as a test with "a correctly placed and
properly lighted E-symbol Snellen
Chart.

Standards for Referral
Some of the standards used in this
study for interpretation of measurements obtained on the tests in terms of
referral or non-referral have been developed on the basis of data made
available for the first time in the study.
No standards for referral had been
established previously for certain of
the procedures. Where standards already existed, these have been applied
in interpretation of the study data. If
evidence indicated that a standard
based on the new data available from
the study would give a higher degree
of correspondence between the screening test and the ophthalmologist's referrals than was obtained with the preexisting standard, the-results of using
both the old and the new standards
are presented.

Massachusetts Vision Test. The procedure followed in administering the
Massachusetts Vision Test was that
'recommended by the Massachusetts
State Department of Public Health
except that, instead of discontinuing
the test when a student failed one part
of it, the complete test was given to
every student.
Near Vision Test. A test of visual
acuity at the reading distance was
made by asking the student to read
3 test lines from a chart placed at a
distance of 14 inches from the eyes.
For sixth-grade students the test lines
consisted of 6 letters each from the
14/14, 14/17, and 14/23 lines of the
Lebensohn Chart. First-grade students were asked to indicate the position-right,
left, up or down-of
4
symbols each in the 14/14, 14/17, and
14/21 lines of the Guibor Chart.

For the Snellen Test two frequently
employed standards, or "cut-off" scores
for referral, have been used. These are
designated as the "high" standard and
the "low" standard. A "high" and a
"low" standard were used for the Near
Vision Test also.

Ortho-Rater, Sight-Screener, and
Telebinocular Tests. The manufac4

For the Massachusetts Vision Test
the standard for referral used is that
recommended by the Massachusetts
State Department of Public Health.

forms supplied with the instrument.
A second interpretation of Telebinocular measurements was based on a
standard developed in the same way
as the standards for the Ortho-Rater
and Sight-Screener. This has been
designated as the "Study" standard.

The manufacturers of the OrthoRater and the Sight-Screener have
made no recommendations as to how
the measurements obtained on these
tests should be interpreted. Standards
for referral have therefore been developed on the basis of the distributions of test measurements obtained
in this study. A later report of the
study will give further detail as to how
these standards were established.

With the combinations of screening
procedures, a student is classed as a
referral if he is referred by any of the
tests included in the combination.
The standards for referral can best
be shown in terms of the measurements or scores that are accepted as
evidence of satisfactory performance.
Any score outside of this range is considered unsatisfactory and an indication for referral. If a student obtains
an unsatisfactory score on any part of
a procedure, he is classed as a referral
by that procedure.

For the Telebinocular Test the
standard for referral recommended by
the manufacturer is used. A student is
referred if he has any measurement
outside of the range shown as "expected" or "doubtful" on the record
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SCREENING PROCEDURE

MEASUREMENTS ACCEPTABLE FOR NON-REFERRAL

SNELLEN TEST

NEAR VISION

Low Standard

High Standard

Right eye
Left eye
TEST

14/17 or better
14/17 or better
14/17 or better

14/14
14/14
14/14

MASSACHUSETTS

VISION

TEST

E symbols
Right eye
Left eye
Plus sphere

20/20
20/20
Unable to read 20/30 line with either
eye; or, unable to read 20/30 line with
one eye, reads 20/30 line but unable to
read 20/20 line with other eye.

Muscle balance
Far vertical
Far lateral.
Near lateral.
ORTHO-RATER

Through window
Through house
Through panel
True Value

Measurement

Far Point
1 Phoria, vertical. . . . . . . . . . . . . . .. 3-8

Near Point
1 Acuity,
2 Acuity,
3 Acuity,
4 Phoria,

Low Standard

High Standard

Right eye
Left eye
Both eyes

2 Phoria,
3 Acuity,
4 Acuity,
5 Acuity,
6 Depth

20/30 or better
20/30 or better

20/20
20/20

lateral.
both
right
left

2-13
10-15
10-15
10-15
B-H

both
right
left.
vertical. . . . . . . . . . . . . . ..

5 Phoria, lateral.

10-15
10-15
10-15
3-8
3-14

1.0 left hyperphoria-1.0 right
hyperphoria *
6.66 esophoria-4.33 exophoria"
20/20 or better
20/20 or better
20/20 or better

t
20/20 or better
20/20 or better
20/20 or better
1.0 left hyperphoria-1.0 right
hyperphoria*
7.5 esophoria-9.0 exophoria"

SIGHT-SCREENER

Far Point-Red Series
1 Binocular vision
2 Acuity, right
3 Acuity, left
4 Acuity, both
5 Depth
6 Muscle balance, vertical.
7 Muscle balance, lateral

.4 letters
20/20-20/10
20/20-20/10
20/20-20/10
D-E
2-6
8-20

Near Point-Black Series
1 Binocular vision
4 letters
2 Acuity, right
20/20-20/10
3 Acuity, left.
20/20-20/10
4 Acuity, both
20/20-20/10
5 Depth
D-E
6 Muscle balance, vertical. . . . . . . .. 2-6
7 Muscle balance, lateral

7-24

Simultaneous binocular vision
20/20 or better
20/20 or better
20/20 or better
90%-105%t
1.0 right. hyperphoria-1.0 left
hyperphoria ,.
7.0 esophoria-5.0 exophoria"
Simultaneous binocular vision
20/20 or better
20/20 or better
20/20 or better
90%-105%t
1.0 right hyperphoria-1.0 left
hyperphoria*
8.0 esophoria-9.0 exophoria'"

,. Muscle balance (phoria) is measured in prism diopters.
t True value for measurements of depth are available only for the Sight-Screener test of depth,
which is based on the Shepard-Fry Scale.
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TELEBINOCULAR

Measurement (Cant'd)

Far Point
2 Vertical imbalance
3
4
5
6
7

Lateral imbalance
Fusion
Usable vision right
Usable vision left
Stereopsis

Near Point
10 Lateral
11 Fusion
12 Usable
13 Usable
14 Usable

8-10
3, or 4 then 3
5-10
5-10
9-12

imbalance

4-6
3, or 4 then 3
13-22
13-22
13-22

vision right
vision left
vision both

Far Point
2 Vertical imbalance
3
4
5
6
7

1-1

imbalance
vision right.
vision left.
vision both •...........

.5 right hyperphoria-.5
left
hyperphoria*
1.75 esophoria-3.25 exophoria"
Fusion achieved
20/25 or better
20/25 or better

t
2.81 esophoria-4.70 exophoria"
Fusion achieved
20/25 or better
20/25 or better
20/25 or better
Study Standard-Sixth

"

Lateral imbalance
Fusion
Usable vision right
Usable vision left
Stereopsis

Near Point
10 Lateral
11 Fusion
12 Usable
13 Usable
14 Usable

Manufacturer's Standard

2-2
7-11
3, or 4 then 3
8-10
8-10
10-12

"

3-7
3, or 4 then 3
14-22
14-22
14-22

Grade

1.0 right hyperphoria-1.0 left
hyperphoria *
4.25 esophoria-5. 75 exophoria"
Fusion achieved
20/18 or better
20/18 or better

t

6.56 esophoria-8.44 exophoria"
Fusion achieved
20/22 or better
20/22 or better
20/22 or better
Study Standard-First

Grade

The same as sixth grade study standard with the following exceptions:
Far Point
5 Usable vision right
'"
4-10
20/28 or better
6 Usable vision left.
4-10
20/28 or better
Near Point
12 Usable vision right.
'"
11-22
20/28 or better
13 Usable vision left
11-22
20/28 or better
14 Usable vision both
11-22
20/28 or better

-

.. Muscle balance (phoria) is measured in prism diopters,
values for measurements of depth are available only for the Sight-Screener test of depth,
which is based on the Shepard-Fry Scale.

t True

7

the referrals by different screening
procedures. The part of a horizontal
line on the left of "zero" shows the
students referred by both the screening procedure and ophthalmologist;
the part of the horizontal line on the
right side of "zero" shows the students
referred -incorrectly-by
the screening procedure but not by the ophthalmologist.
For example, since the ophthalmologist referred 31 per cent of the
sixth-grade students, 31 per cent of .
the total space in the sixth-grade panel
is to the left of "zero" and 69 per cent
is to the right. The broken line representing referrals by the Ortho-Rater
as used by the nurse, extends to the
left to the 25 per cent point; this indicates that 25 per cent of all students
were referred correctly by that procedure-that
is, the same 25 per cent
were referred both by the ophthalmologist and by the test. The space between the left edge of the panel-31
per cent-and the left end of the line25 per cent-shows the students who
should have been, but were not referred; this means the test missed 6
per cent, or nearly a fifth of the 31 per
cent who should have been referred.
To the right of "zero" the line extends
to the 32 per cent point, showing that
this procedure incorrectly referred 32
per cent of all students. That is, froIll
the students whom the ophthalmologist did not refer, the test referred a
group amounting to 32 per cent of all
students. Relating the right-hand part
of the line to its total length-representing the 57 per cent referred-it
is
clear that over half the students referred by this procedure were incorrect or "over" referrals. Finally, of
course, the space between the righ:hand end of the line and the margm

Results
Table I and the figure show the per
cent of students correctly referred and
the per cent incorrectly referred by the
screening proced ures as administered
by the specified testers. A "correct
referral" is a referral by a screening
test of a student whom the ophthalmologist found to need referral. An
"incorrect referral" is referral of a student who is not referred by the ophthalmologist.
At the top of Table I is shown the
per cent of students referred by the
ophthalmologist. Below in the same
column are shown the correct referrals
by the screening procedures. The next
column shows incorrect referrals. Thus
we see that the ophthalmologist referred 31 per cent of the sixth-grade
students. The nurse's Ortho-Rater
Test referred correctly 25 per cent,
about five-sixths of those it should
have referred. The difference between
31 per cent and 25 per cent represents
under-referrals-6
per cent of the students tested. At the same time 32 per
cent of the students were referred incorrectly. By adding 25 per cent and
32 per cent we find that with this procedure the nurse referred 57 per cent
of the students she tested, and that
slightly less than half of those she referred actually needed care.
In the figure are two panels, one for
sixth grade and one for first grade.
The width of a panel represen ts the
total number-l00
per cent-of
the
students tested in that grade. A vertical "zero" line divides each panel so
that the portion to the left corresponds
to the students referred by the ophthalmologist, while the portion to the
right corresponds to the remaining
students. Horizontal lines represent
8

TABLE I
Per Cent of Students Correctly and Incorrectly
Referred by Screening Procedures

Test

Tester

Per cent of
Sixth Grade
Students

Per cent of
First Grade
Students

Referred
CorIncorrectly
rectly

Referred
CorIncorrectly
rectly

Clinical Examination

Ophthalmologist

31

Ortho- Ra ter ........................

Nurse
Technician
Nurse
Technician
Nurse
Technician
Nurse
Technician
Teacher and
Nurse]
Teacher
Nurse
Technician
Teacher and
Nurser
Technician
Teacher and
Nurser
Technician
Nurse
Technician
Teacher
Teacher
Nurse
Technician
Nurse
Technician
Teacher
Nurse
Technician

25
24
23
24
23
24
24
23
23

32
29
31
23
38
33
33
27
28

20
18
17
15
18

51
29
37
18
35

21
18
20
20

24
12
11
15

16
15
15
16

25
16
16
24

18
17

8
7

14
15

13
11

14
14
14
15
13
13

3
6
2
6
19
11
7
1
1
2
2,
1

11
12
11
13
10
13
12
5
4
4
6
4

7
8
7
9
19
20
8
0

Sight-Screener .......................
Telebinocular (Mfr.'s standard) ........
Telebinocular (Study standard) ........

+
+

Snellen (high std.) Judgment and
Near Vision (high std.) .............
Snellen (high std.) Judgment ........
Massachusetts Vision ................
Snellen (high std.) and
Near Vision (high std.) .............
Snellen (high std.) and
Near Vision (low std.) ..............
Snellen (high std.) ...................
Judgment ...........................
Near Vision (high std.) ...............
Snellen (low std.) ....................
Near Vision (low std.) ................

-

11

6
7
8
7
'5

23

*

*
*
*

1

1
4
1

* Not administered to first grade.

t Snellen
t Snellen

and Judgment by Teacher, Near Vision Test by Nurse.
by Teacher, Near Vision Test by Nurse.

rals by any of the screening procedures
and the referrals by the ophthalmologist.
In general, the greater the number
of correct referrals, the greater the
number of incorrect referrals. Procedures that refer only a small proportion of the students referred by the
ophthalmologist
give relatively few
incorrect referrals, but those that refer
more than two-thirds of the students

represents the students who were not
referred by either the screening procedure or the ophthalmologist.
The data are of course subject to
sampling errors but indicate the degree of agreement found between the
Ophthalmologist and the testing- procedures.
Examination of Table I and the
figure shows that there is a low degree
of correspondence between the refer9

who really need care give a high proportion of incorrect referrals. Also the
greater the number of measurements
involved in a procedure, the higher is
the proportion of both correct and incorrect referrals.
The Ortho-Rater,
Sight-Screener
and Telebinocular Tests correctly referred 23 to 2S per cent of the sixthgrade students, or about three-fourths
of the 31 per cent referred by the ophthalmologist. This is a high proportion
of correct referrals as compared with
most of the other procedures. But
these tests referred incorrectly an even
larger number of students, about 30
per cent of all sixth-grade students.
The total referrals amount to at least
half the students tested.
When the manufacturer's standard
for referral is used with the Telebinocular, correct referrals of sixthgrade students are about the same as
those by the Ortho-Rater and SightScreener, but there are slightly more
incorrect referrals. With the Study
standard, the correct and incorrect
referrals are both in about the same
proportion as those by the OrthoRater and Sight-Screener.
Telebinocular testing of first-grade
students by the technician gave results
very similar to those he obtained for
sixth grade, but with somewhat fewer
incorrect referrals, especially when the
Study standard for referral is used.
The nurse's Telebinocular Test referred many more students from first
grade than the technician's, and most
of these were incorrect referrals.
The difference between the results
obtained by the nurse and those obtained by the technician suggests that
Telebinocular testing of first-grade
students can only be done efficiently
by an experienced tester.

The combination of three procedures-high
standard
Near Vision
Test, high standard Snellen Test, and
Teacher Judgment-gives
results similar to those obtained with the OrthoRater, Sight-Screener, and Telebinocular. About three-fourths of the students who need care are referred, but
the number of incorrect referrals exceeds the correct referrals. Incorrect
referrals of first-grade students are especially high-3S per cent of the entire class and about twice the number
of the correct referrals.
The Massachusetts Vision Test, and
the combination of high standard
Snellen with Teacher Judgment, both
correctly refer about two-thirds of the
students who need care. While this
proportion is not quite so high as was
obtained with most of the procedures
discussed previously, there are fewer
incorrect referrals. This is particularly
true of Massachusetts Vision Test incorrect referrals which, for sixth grade,
are between half and two-thirds of the
number of correct referrals, while for
the first grade correct and incorrect
referrals are in about equal proportions.
The nurse and technician are apparently equally efficient in administration of the Massachusetts Vision
Test.
The correct referrals by a combination of the high standard Snellen and
high standard Near Vision Tests are
about the same as those by the Massachusetts Vision Test. The technician
referred fewer students incorrectly
with this combination of tests than
with the Massachusetts Vision Test,
but the nurse had more incorrect referrals from the Snellen-Near Vision
combination.
10

FIGURE I
STUDENTS CORRECTLY

•

AND INCORRECTLY

REFERRED

BY SCREENING PROCEDURES

LEGEND
Referrals by: _
OPHTHALMOLOGIST
_
TECHNICIAN
TEACHER
____
NURSE
NURSE & TEACHER
Percent of
1st GRADERS REFERRED

Percent of
6th GRADERS REFERRED

SCREENING
PROCEDURE

20

31 20 10 0

40

OPHTHALMOLOGIST'S
CLINICAL EXAM. (criterion)

69

I

I

20

23 10 0

40

~
CORRECTLY

INCORRECTLY

COR~
RECTLY

INCORRECTLY

ORTHO-RATER

---1----

SIGHT - SCREENER

---1----

*

-------

-----

TELEBINOCULAR,
facturer's
standard

Manu-

TELEBINOCULAR,
Study Standard

77

----

---

--- ---

~LLEN,
high standard,
~'.. AR VISION, high standard,
"'JUDGMENT
~NELLEN, high standard,
.. JUDGMENT
MASS. VISION TEST

--

--1--

~LLEN,
high standard, &
~AR VISION, high standard
~LLEN,
high standard &
.... AR VISION, low standard
S~LLEN,

':.:..= .-

high standard

JUDGMENT
~AR

SNELLEN,
~AR

=-...:--

VISION, high standard

-

low standard

VISION, low standard
*Test not administered
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to 1st grade

------~---

independent screening procedure. It is
interesting therefore to find that the
high standard Near Vision Test alone
refers correctly more students than
the low standard Snellen Test and
almost as many as the high standard
Snellen. I t gives more incorrect referrals, however, and in first grade
there is less consistency in the results
obtained by the different testers.
The Near Vision Test, low standard,
refers only about one-fourth or less of
the students who need care. As has
already been indicated, it adds little
or nothing to the efficiency of the high
standard Snellen Test when the two
are combined.

The nurse's low-standard Near Vision Test, combined with the teacher's
Snellen, gives a few more referrals
than the Snellen alone, but they are
about equally divided between correct
and incorrect referrals. The only effect
of adding the technician's referrals by
the low-standard Near Vision test to
those by his Snellen Test is an insignificant increase in the incorrect referrals as compared with the Snellen
alone.
The three different testers all obtained very similar results with the
Snellen Test. When the high standard
is used for referral, the Snellen Test
correctly refers about half of the students referred by the ophthalmologist.
It misses 10 to 20 per cent more of the
students who need care than does the
Massachusetts Vision Test, but it refers only about half as many incorrectly.
When the low standard is used for
Snellen Test referral the incorrect
referrals are reduced to only 1 or 2 per
cent of the entire group. But with this
standard the Snellen Test selects for
referral only about one-fourth or less
of the students who need care.
Teacher Judgment as applied in this
study referred correctly 10 to 13 per
cent of the students, about two-fifths
of those referred by the ophthalmologist. But it referred incorrectly a
considerably larger number-19
per
cent of all the students tested. This is
partly responsible for the high proportion of incorrect referrals from the
combinations of Teacher Judgment
with other tests which have already
been discussed.
Those who advocate inclusion of a
test of near vision in a screening program suggest that it be used in combination with other tests, not as an

Time Study
To obtain data on the time required
to administer the screening procedures, two testers were timed while
testing groups of seventh and secondgrade students. Conditions were arranged to simulate those of a screening
program in a school.
Since the time required for getting
the student settled in the proper position for testing and that needed for
recording the measurements may vary
with different procedures, the time for
each test was measured from the
moment when a student, readily at
hand, was called" by the tester to the
moment when the next student was
called. Identifying data had been entered on record forms by assistants, so
the tester recorded only the test
measurements.
The methods of administering the
Telebinocular,
Ortho-Rater,
and
Sight-Screener Tests were the same as
elsewhere in this study. The Massachusetts Vision Test was considered
completed at any point where the
12

student gave an unsatisfactory response, and the simple record form
usually used for recording results of
this test was substituted for the more
elaborate form used in other parts of
this study.
A separate Snellen test was not
timed, but by timing separately the
first part of the Massachusetts Vision
Test an approximate measure was obtained of the time needed for a test in
which the student is required to read
only one or two critical lines of a
Snellen Chart. Probably a few seconds
longer would be needed for a Snellen
Test since the time measured for the
first part of the Massachusetts Vision
Test does not include dismissing the
student.
Testing was done by two experienced testers. The knowledge that
they were being timed influencedthem
to work rapidly, so they may have set
a pace somewhat faster than could be
maintained over a longer period of
routine testing.
The findings from the Time Study
are presented in Table II. For seventh
grade the results obtained by the two
testers differ significantly, but the
differences were small and probably
not of practical importance. For
second grade the results obtained by
, the two testers were very similar and
are therefore combined in the table.
Differences in the time required to
administer the Ortho-Rater, SightScreener and Telebinocular Tests are
probably of little practical importance. But it takes 2 to 3 times as long
to give these tests as to give a Massachusetts Vision Test, and the total
Massachusetts Vision Test requires
about twice as much time as Part 1
alone.

Discussion
It is evident from the data reported
that none of the vision-testing methods studied provides more than a
rough screening procedure.
The findings of the study show what
may be expected from the various
screening methods, but they do not
permit a conclusion that anyone procedure or group of procedures is
superior to the others. The screening
program that is best in one situation
may be less suitable for another.
The choice of a procedure will be determined partly by the purpose of the
program. In one situation, as with the
testing of poor readers, the purpose
may be to obtain the maximal assurance possible that the students who
are not referred do not have visual defects. In this case the procedures that
give the highest per cent of correct
referrals might be preferred, even
though they result in a large proportion of unnecessary referrals.
In another situation it may be preferable to use a procedure that gives
fewer over-referrals even though it
misses more of the students who
should be referred.
Recognition that any procedure
which refers half or more of the students who need care will give a high
proportion of unnecessary referrals
may point to a need for education of
the community as to what can be expected from a screening program.
School health authorities and eye
specialists can cooperate in helping
parents to understand this. Testers,
nurses, teachers, or anyone who informs parents of the results of a
screening test should be well-informed
as to what a referral by that test may
mean and should make this clear to
13

TABLE II
Time Required to Administer Specified Tests
Seventh-Grade

Students

Tester A
No. of
Students

Ortho-Rater. ...........
Sight-Screener ..........
Telebinocular ...........
Massachusetts Vision ....
Part 1 of Mass. Vision ...

Tester

Mean
(Minutes)

20
20
20
30
30

Range
(Minutes)

5.6
5.8
6.3
1.7
0.9

No. of
Students

4.2-7.0
4.6-8.0
5.0-8.3
0.6-3.1
0.5-1.4

Second-Grade

20
20
15
30
30
Testers

.
.
.

5.8
7.1
6.5
2.6
1.2

Range
(Minutes'

4.0- 9.8
4.5-10.6
4.0-10.7
0.5- 4.5
0.5- 2.8

Students

No. of
Students

Telebinocular
Massachusetts Vision
Part 1 of Mass. Vision

Mean
(Minutes)

B

40
60
60

the parents. Positive statements that
a child has a visual defect are not
justified on the basis of a screening
test and may destroy confidence in
the whole program.
In the study the different testers
obtained fairly consistent results on
sixth-grade students with all of the
tests, which seems to suggest that it is
not necessary for the tester to have
elaborate training in the testing procedure or long experience with it in
order to test this age-group successfully. With first-grade students the
same was true for the Snellen and
Massachusetts Vision Tests, but there
was less consistency in the results
obtained by the nurse and technician
from Telebinocular and Near Vision
Tests at this age level. It may be a
characteristic of these tests that they
give less consistent results on beginning readers. Or it may be that these
tests can be given to beginning readers
more successfully by a tester with considerable testing experience.

A and

Mean
(Minutesl

8.1
2.8
1.2

B
Range
(Minutes'

5.6-11.3
0.9- 5.0
0.5- 3.3

In general, the results obtained
from the testing of first-grade students
are enough like those for sixth-grade
students to support the belief that
screening programs
for beginning
readers are worth doing.
I t is obvious that the way is still
open for considerable improvement in
procedures for screening elementary
school children for visual defects. The
many factors involved make the problem extremely difficult. The efficiency
of a screening procedure depends in
part on the visual functions tested and
the accuracy of the methods of measurement possible under ideal conditions and in part on the degree to
which the tests are suited to the nonvisual capabilities and motivations of
the subject. A child may, for example,
see a test target perfectly but give an
unsatisfactory response if he does not
understand what is expected of him,
if a sense of frustration leads to poor
cooperation, or if the duration of the
procedure exceeds his normal atten14
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, tion-span. The efficiency also depends
on whether or not the procedure is
simple enough not to require elaborate
training of the tester.
Selection of the most appropriate
standards for referral is another factor
that affects the efficiency of a screening procedure. The method used in
this study for developing such standards should -when the later report
makes the details available-provide
a basis for further study in this area.
It is hoped that the findings of this
study will not only be of immediate
usefulness to school health authorities
in the selection of the screening procedure most appropriate to their programs and in understanding the probable significance of the results of the
tests, but will also help to build the
foundation for further investigations.
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