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Introduction

This experiment was designed to address factors associated with
stereoacuity in various fields and positions of gaze. It is customary for
patients having their distance stereoacuity tested to have measurements
taken only in the primary position, that is, with the head held erect and
. the eyes aimed straight ahead. Many visual tasks requiring good‘
stereoacuity do not take place in the subject's primary position. A review
of the literature revealed no previous investigations of stereoacuity
outside of the primary position. The purpose of this experiment was to
determine if there was a measurable difference in stereoacuity between
the primary position and any of the other eight cardinal points.

There are different ways for a person to foveate an object. He may
either shift his eyes, turn his head or use a combination of head and eye
movement. If the eyes are shifted toward a target there is an effective
reduction in the interpupillary distance. There would be no such reduction
in interpupillary distance if the entire head was turned to fixate a target.
Our hypothesis was that this reduction in interpupillary distance would
lead to a decrease in a person's stereoacuity.

Problem

This experiment was designed to determine whether shifting the eyes
or head to a peripheral cardinal point causes a reduction in stereoacuity,
and if so, whether that reduction is due to a decrease in effective
interpupillary distance or a change in head posture.




Design
Twenty Pacific University students were to be selected to participate
in the study. Potential subjects were to be found by searching existing
optometric records and placing into a subject pool the name of any
currently matriculated student meeting the following criteria:
1. unaided acuity of 20/20 or better, OD, OS, ou’
2. not currently using corrective lenses for near or far2
3. subjective 1o best visual acuity of not more than 1.00 diopters of
hyperopia |
4. subjective to best visual acuity of not more than 0.50 diopters of
myopia |
5. subjective to best visual acuity of not more than 0.50 diopters of
astigmatism .
6. subjective to best visual acuity of not more than 0.50 diopters of
anisometropia3’4'5
7. no grossly observable limitations in ocular pursuits or saccades
8. stereoacuity of at least 20 arc seconds as measured by the Randot
stereotest®:”
9. ages 1810 40 years inclusive8
10. eye dominance recorded; either right or left dominance accepted
People in the subject pool were to be contacted randomly by phone and
asked to participate in the study. Those agreeing to participate would
have undergone a visual screening to ensure that they met the above
criteria. The first twenty people agreeing to the screening procedure and
meeting the criteria were to be selected as research subjects. None of the

research subjects would have received any remuneration for their
participation. |
In performing the experiment, it was necessary to find an instrument
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- capable of measuring distance stereoacuity through a continuous range. An
electronic Howard-Dolman (H-D) device would have met this criterion and
also would have provided the needed sensitivity of measurement.
Subjects would have operated the H-D with remote-control units. A
digital readout was to have to been incorporated into the H-D to increase
measurement accuracy and internal consistency. Additional equipment
was to have included an adjustable stool, an adjustable chin rest, ceiling
and wall mounting brackets for the H-D's, a ceiling suspended plumb bob
for accurate reproduction of eye position, and a velcro headband to
stabilize the head position.

The H-D devices were to be arranged so that the central instrument
was at the subject's primary position while two other identical devices
were placed ten degrees above and below the central instrument (relative
to the subject). The subject was to be seated in a height adjustable chair
with his chin in an adjustable chinrest. The chair and chinrest were to
have been placed twenty feet from the H-D. Using a remote-control
switch, the subject was to have moved an adjustable rod on the device
until he/she perceived that it was aligned with a stationary rod. Ten
measurements were to be taken in this position, five with the movable peg
initially in front of the stationary peg, and five with the movable peg
behind the stationary peg. Successive readings were to alternate between
the two starting points. The digital readout of each measurement would
have been recorded on the subject's recording form. This procedure was to

have been repeated for each of the eight cardinal points. In order to

accomplish a thirty degree lateral eye turn, the subject's chair would have

been turned thirty degrees and the subject would then have been directed

to shift only his eyes back to the H-D. Compliance was to be facilitated by
3




the use of a velcrow headband that would have effectively prevented the
subject from turning his head. Measurements involving a head turn would
have been accomplished by turning the subject's chair thirty degrees and
then directing the subject to turn his head to fixate the device.

In analyzing the data, each subject's baseline stereoacuity was to be
measured in the primary position. Stereoacuity was then to have been
measured in each of the remaining cardinal points under the two test
conditions (head turn and eye turn). Measurement sequences were to have
been randomized for all subjects . Mean range values for each cardinal
point and test condition were to have been computed, and each mean would
have been compared to the baseline mean for a significant difference using |
an alpha level of .05. Mean values were then to have been compared using a
within-subjects design.




Results

No data has been collected to this date due to problems in constructing
the remote-conirolled H-D. The initial builder of the device was unable to
correct flaws in the unit's motor drive. We were not informed of this
until it was too late to collect and analyze data. We have since contacted
an electrical engineer who has drawn up a new set of plans for a
remote-controlled H-D. Those plans and the engineer's name and phone
number have been turned over {o the project advisor.

Though no data was collected, areas of concern have been found and
will need to be addressed. Difficulties in construction of the H-D devices
may lead to an attempt to utilize only one such device. We recommend
that this be avoided. One device would multiply greatly the time required
to take measurements. This would lead to subject fatigue. Constant
repositioning might induce measurement error and might also affect the
electronic calibration. Another suggestion may be made in reference to
the method of testing. The adjustable peg should be moved by the subject
through the perceived alignment position until it is noted that the peg is in
front of or behind the stationary peg (method of limits). Efforts were
made to account for all possible variables in setting up the design of the
experiment. Though minor modifications may be called for, it is hoped
that due consideration will be given before deviating from the existing
framework. Future researchers are advised to address an article written
by W. L. Larson (November 1985, Am J Optom Physiol Optics) which
questions the reliability of the H-D as a test for stereoacuity.

“In all practical consideration, future researchers should consider a

pilot study in order to uncover unforseen complexities of this'experiment.
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