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Purpose:  

Vision is the dominant sensory modality in nonhuman primates and provides an important pathway 
for the acquisition of knowledge during infancy.  The development of visual acuity has been 
studied in human and macaque monkey infants by a combination of preferential looking and 
operant techniques.  Acuity development is similar across the two species, with the infant monkeys 
progressing about four times faster than human infants.  Infants of both species demonstrate acuity 
of about 1 cycle/degree (20/600 Snellen equivalent) near birth.  Visual acuity develops gradually in 
both species and reaches adult levels at 3-5 years in humans and about 1 year in monkeys.  At the 
IPRL, visual screening is conducted on all infants prior to visual recognition memory testing.  This 
ensures that all infants can resolve the stimuli on the memory task and increases the probability that 
performance deficits are memory-based and not the result of impaired visual acuity.  The visual 
screening test described below also provides a measure of sensory functioning that may be an 
important index of central nervous system damage.  Conditions such as prematurity or prenatal 
alcohol exposure are known to result in visual acuity deficits.  The testing procedure used at the 
IPRL is a computerized version of the Teller Acuity Card procedure, a well known clinical test of 
vision used with human infants. 
 
Essential Readings: 

Boothe, R.G., Dobson, V., Teller, D.Y. (1985). Postnatal development of vision in human 
and nonhuman primates. Annual Review of Neuroscience, 8, 495-545. 
 
Teller, D.Y. (1997). First glances: the vision of infants. The Friedenwald lecture. 
Investigative Ophthalmology and Visual Science, 38, 2183-2203. 
 
Cavallini A, Fazzi E, Viviani V, Astori MG, Zaverio S, Bianchi PE, Lanzi G. (2002). 
Visual acuity in the first two years of life in healthy term newborns: an experience with 
the teller acuity cards. Functional Neurology. 2002 Apr-Jun;17(2):87-92. 

 
 
Supplies and Equipment:   

The daily schedule, visual acuity testing apparatus, visual acuity photometer, visual 
recognition memory log sheet, extra exam gloves, black pen, diapers, disinfectant, and an 
Igloo carrier. 
 
Schedule:    

Testing begins at a gestational age of 185 days and is to take place five days a week, on 
Monday, Tuesday, Wednesday, Thursday and Friday.  If an infant reaches a gestational 
age of 185 days on a non-testing day then testing should be conducted on the closest 
testing day to that day.  For example, if the infant reaches a gestational age of 185 on a 
Saturday then testing should be done on Friday. 

 

 
General Instructions:   
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Go to the Daily Schedule and determine the subjects for Visual Acuity testing for the day.  
Return to the testing room and begin setting up for the test ensuring that the Visual 
Acuity apparatus is functioning properly.  Turn on power strip located on the back left 
side of the apparatus.  This should give power to the LCD testing screen, the viewing 
monitor, the computer monitor, the computer, and the camera.  Turn on computer.  Next a 
color vision setup warning window will pop up on the computer monitor.  It is normal for 
this to happen so just hit click the box that says “ok”.  Once computer fully boots up 
gently press twice on the right side of the display to present the calabration stripes.  The 
Calabration stripes consist of a red, green, blue, and white horizontal stripes.  Verify that 
the stripes are uniform.  If they are not uniform then the LDC testing screen needs to be 
calibrated.  Instructions for calibration are located on page 4. 
 

Procedure: 

Step 1.  Turn to the current test subject’s log sheet in the Visual Recognition Memory 
Notebook and record the date.  Click on the “shortcut to Visual Acuity” folder.  If 
this is the first day of testing for the animal, click on the gray “add new animal” 
button.  A screen will pop up with instructions on how to add a new animal.  
Click the “OK” button to bring up the entry form for adding a new animal.  Next, 
click on the arrow with a star to jump to a blank entry form.  Using information 
from the Visual Recognition Memory log sheet, fill in the animal number, Eartag, 
file creation date, birth date, and the gestational age at birth.  If this is not the 
animal’s first testing day click on the down arrow on the right side of the animal 
number box.  Select the current test subject from the list of options.  Next enter in 
your tester number.  All of the remaining fields are pre-filled out by the computer 
to the default values for conducting the visual screening assessment (see page 4 
for the default values). 

 
Step 2.  Go get the appropriate test subject.  Transport the animal in an Igloo carrier to the 

testing room.  Remove the monkey from the Igloo carrier and wrap the infant in a 
diaper.  Surrogate covers or heating pad covers can also be used as an alternative 
to the diaper depending on the tester’s and animal’s preference.   

 
Step 3.  Once the monkey is securely wrapped click on the green “start experiment” bar.  

This will bring up the visual acuity testing screen.  To start the test, hit the center 
foot petal.  Wait for the green VOTE light to be lit on the computer screen then 
move the infant down so that her/his face is centered on the viewing monitor.  The 
infant should be positioned 39.7cm from the LCD testing screen, which is directly 
outside of the opening to the display area.   

 
Step 4.  Once the animal is in place observe her/his eye movements.  Watch the 

orientation of the infant’s eyes to determine which side the infant appears to be 
viewing more frequently.  There are two favored techniques used to determine 
which side the infant prefers. 

 First Fix:  Start the test and drop the infant down.  After a few seconds 
the infant is brought back up and then this process is repeated.  The 
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repetition is used to increase the number of first fixes.  This can be 
repeated a few times but the tester should be careful of over-exposing the 
infant as fussiness can occur.   
 Forced Observation:  Once a fix has been established on a given side, the 
infant is then slowly turned toward the non-preferred side.  Doing so 
forces the infant to view both sides of the screen.  If there is a true or 
strong fixation established to the previous side the infant will tend to keep 
her/his eyes in the same position regardless on the body movement or 
she/he will quickly look back after viewing the non-preferred side. 
 

After determining which side the infant prefers gently depresses the foot petal 
corresponding to the preferred side.  Once a choice has been made, lift the 
monkey up so that the stripes are no longer visible.  After the pedal has been 
depressed, listen to the feed back from the program indicating if your choice was 
correct or incorrect. If you aren’t getting audio feedback, then look in the upper 
left hand corner of the visual acuity testing screen to see if the correct choice was 
made. 

 
Step 5.  Repeat step 4 for all remaining trials of Visual Acuity.  Criterion to pass Visual 

Acuity is 8 or more correct responses out of 10.  Trials can not be added across 
separate testing days.  The Visual Acuity program will automatically stop when 
too many errors have been made such that criterion is impossible to reach for that 
given day. 

 
Step 6.  Once testing has ended, with either the monkey passing with 8 out of 10 correct 

trials or failing, rate the animal’s fussiness: asleep, drowsy, calm, mostly calm, 
irritable, or untestable.  Note any other comments in the comments section then 
click the “Done with experiment, Save comments and fussiness rating” button to 
save data.  A window will pop up giving the option to print either hit “ok” or 
“cancel” depending on your needs.   

 
Criterion: 

The criterion for passing Visual Acuity is 8 out of 10 trials.  
 
Calibration: 

Plug in visual acuity photometer.  Place the photometer in front of the left set of stripes.  
Plug in the BNC cable located in the back right corner of the visual acuity testing 
apparatus.  Click on “shortcut to calibrate” icon.  This will cause both sides to flash 
alternately between black and white.  The program will then ramp through a series of red, 
green, blue, white, and grey boxes.  This will happen two times before again flashing 
black and white signaling that the photometer is done calibrating that side.  Move the 
photometer to the right side and the same process will repeat.  Once the black and white 
flashing happens for a second time the calibration is complete.  Unplug the photometer 
and the BNC cord.  Usually the calibration takes about 4 ½ minutes to complete on each 
side. 
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Default Values: 
 
For visual acuity screening, the following default values should be used; 
 
Snellen Value = 20/670 
Pixels per line = 15 
Viewing Distance = 39.7 
 
Note: changing the viewing distance alters the Snellen Value and pixels per line, the 
tester cannot change them in the program window. 

 

Reliability: 

For reliability sessions for new testers, both the testing supervisor and new tester review 
the SOP prior to testing. The first test session is conducted by the testing supervisor while 
the new tester stands off to the side and evaluates the infant’s looks via the viewing 
monitor.  The testers score the infant simultaneously and do not discuss the results during 
the test.  For each trial, the observing tester must record his/her side choice on the 
reliability testing form before the tester conducting the test verbally states his/her side 
choice. Once all test trials have been given (n=10), the results should be scored and 
tabulated for reliability. A second session should be done with the new tester conducting 
the test while the testing supervisor stands off to the side and evaluates the infant’s looks 
via the viewing monitor. The same reliability testing process is followed as outline above. 
The SOP should be available as a reference during all new reliability sessions. If the 
testers are doing a 9 month reliability check, then the reliability procedure is followed as 
outlined above, with the exception that the SOP is not reviewed prior to or during testing. 
This ensures that the testers are coding in the same manner since the last reliability 
session and are not changing their coding behaviors based on the SOP document. 
 
All testers must have a reliability score of 90% for the response codes.  If an individual 
does not pass reliability testing, retraining must take place.  Retraining requires that the 
testers meet to discuss the basis for the differences in scoring. After the testers decide 
retraining is complete, reliability must be retested. 
 

  The testing supervisor is responsible for maintaining a consistent coding pattern (through 
regular meetings with the P.I. and all testers).  A training period of at least one day is 
used for each new tester prior to the initial reliability testing.   
  

 

Appendix 1:   
 
Changes in SOP: 

Decisions regarding changes in the SOP will be made by the testing supervisor (after 
consultation with the appropriate testers). Such changes will be written in the SOP 
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document under "Log of Changes in SOP" with the effective date and a description of the 
changes. 

Log of Changes in SOP 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
____________________________________________________                                                                      


