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Purpose:  

The purpose of the color discrimination and reversal test is to evaluate basic learning 
skills in young animals.  Successful mastery of this task requires the animal to learn 
simple discrimination between two identical objects that differ in color (black vs. white). 
The reversal portion of the test challenges the animal to reverse the color-reward 
association they have learned and select the stimulus that was not rewarded on the 
original discrimination.  The reversal test is designed to not only study basic learning but 
also to evaluate cognitive flexibility and the ability to shift strategies when problem 
solving. 

 
Required Readings: 

Fobes, J.L. and King, J.E. (1982). Measuring primate learning abilities. In J.L. Fobes and 
J.E. King (eds.) Primate Behavior, New York: Academic Press, 327-360. 

Harlow, H.F. (1959). The development of learning in the rhesus monkey. American 
Scientist, 47, 459-479. 

Zimmerman, R.B. and Torry, C.C. (1965). Ontogeny of learning. In A.M. Schrier, H.F. 
Harlow, and F. Strollnitz (eds.) Behavior of Nonhuman primates, New York and London, 
Academic Press, 405-447. 

 

Supplies and Equipment:   

The daily schedule, testing apparatus, testing cage, small pieces of food reward, laptop 
computer, timer, black block, white block, orange block, log sheets, extra exam gloves, 
black pen, diapers, disinfectant and a carrier. 

 
Schedule:    

Testing begins with Black/White Adaptation on the Monday closest to 120 days of age.  
All tests take place five days a week, on Monday, Tuesday, Wednesday, Thursday and 
Friday.  When the infant reaches criterion on Black/White Adaptation, the Black/White 
Discrimination test begins.  When the infant reaches criterion on Black/White 
Discrimination, the Black/ White Reversal test begins. 

 
General Instructions:   

Go to the Daily Schedule and determine the subjects for WGTA testing for the day.  
Return to the testing room and begin setting up for the appropriate test ensuring that the 
WGTA apparatus is functioning properly. 
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Procedure for Black/White Adaptation (Orange Block): 

Step 1.  Set up the WGTA apparatus so that there are two wells showing on the 
presentation board.  Turn to the current test subject’s log sheet in the WGTA 
Notebook.  Record the date and your tester number.  Turn on the laptop and bring 
up the Orange Block Adaptation electronic test form.  Enter the animals’ eartag, 
your tester number, time block, and randomization on the laptop.   Get the orange 
block from one of the shelves below the laptop and place it next to the computer. 

 
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 immediately put 
him/her into the testing cage.  

 
Step 3.  Testing is to begin with Stage 2.  Stage 1 is only used if the animal balks on 

Stage 2 for five consecutive testing days.  To begin the trial, look on the test form 
to determine the correct side.  Bait the well by placing the reward in front of the 
well (the block in not used in stages 2 & 3).  When you are ready to begin the test 
open the testing door.  Start the timer when the stimulus or reward is visible from 
the monkeys’ perspective.  Stop the timer when the monkey retrieves the reward 
and then close the testing door.  If the monkey has not responded within 60 
seconds, stop the trial by lowering the testing door and use the code for a balk 
(code –2). Record the latency, stage, and response on the testing form.  Score the 
response according to the codes on page 6.  Reset the timer for the next trial.   

 
Step 4.  Repeat step 3 for the next five trials of Black/White Adaptation.  Criterion for all 

testing stages is reached when the test subject successfully completes five trials in 
a row, each having a latency of 60 seconds or less.  If the animal balks for five 
consecutive trials then stop testing for that day.  The next testing day start the 
animal on the previous testing stage.  If a given stage is not completed within 25 
trials, stop testing for that day and start on the same stage the next day.  After the 
animal responds five times in a row with a latency under 60 seconds move the 
animal onto stage 3. 

 
Step 5.  During stage 3 the grape is placed in the correct well indicated by testing form 

and the same testing procedures are used as in stage 2.  Once the monkey 
completes five trials in a row under 60 seconds she/he moves on to stage 4. 

 
Step 6.  During stage 4 the grape is placed in the correct well and the orange block is 

placed behind the correct well.  Test the monkey using the same rules as before.  
Once the monkey completes five trials in a row under 60 seconds she/he moves 
on to stage 5. 

 
Step 7.  During stage 5 the grape is placed in the correct well and the orange block is 

covering half of the correct well (from the monkeys perspective).  Test the 
monkey using the same rules as before.  Once the monkey completes five trials in 
a row under 60 seconds she/he moves on to stage 6. 
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Step 8.  During stage 6 the grape is placed in the correct well and the orange block is 
fully covering the correct well.  Test the monkey using the same rules as before.  
Criterion to graduate from Black/White Adaptation is 23 or more correct 
responses out of 25 Stage 6 trials.  Trails can not be added across separate testing 
days. 

 

 

Procedure for Black/White Discrimination: 

Step 1.  Set up the WGTA apparatus so that there are two wells showing on the 
presentation board.  Turn to the current test subject’s log sheet in the WGTA 
Notebook.  Record the date, your tester number, and the problem number.  If the 
monkey is just starting on this task then a lead tester will assign a condition 
(problem number) for the monkey.  Turn on the laptop and bring up the 
Black/White Discrimination and Reversal electronic test form.  Enter the animals’ 
eartag, problem number, tester number, time block, and randomization on the 
laptop.   Get both the black and white blocks from one of the shelves below the 
laptop and place them next to the computer. 

 
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 immediately put 
her/him into the testing cage. 

 
Step 3.  To begin the trial, look on the test form to determine the correct side.  Bait the 

well by placing the reward in the well and covering it with the correct block.  The 
other well should also be covered but not baited using the remaining testing block.  
When you are ready to begin the test open the testing door.  Start the timer when 
the stimulus or reward is visible from the monkeys’ perspective.  Stop the timer 
when the monkey displaces the stimulus.  Allow the monkey to retrieve the 
reward (if the correct response has been made) and then close the testing door.  
Only one response is allowed per test trial.  If the monkey has not responded 
within 60 seconds, stop the trial by lowering the testing door and use the code for 
a balk (code –2). Record the latency and response on the testing form.  Score the 
response according to the codes on page 6.  Reset the timer for the next trial.   
Note:  It is very important to avoid giving auditory cues to the animal so be sure 
to always randomize the order the wells are covered when setting up for a trial. 

 

Step 4.  Repeat step 3 for all remaining trials of Black/White Discrimination.  If the 
animal balks for five consecutive trials then stop testing for that day.  Go to the 
bottom of the test form and press the balk out button, the program will fill 
remaining blank columns with –9’s.  Criterion for Black/White Discrimination is 
23 or more correct responses out of 25 trials. 
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Procedure for Black/White Reversal: 

Step 1.  Set up the WGTA apparatus so that there are two wells showing on the 
presentation board.  Turn to the current test subject’s log sheet in the WGTA 
Notebook.  Record the date, your tester number, and the problem number.  Turn 
on the laptop and bring up the Black/White Discrimination and Reversal 
electronic test form.  Enter the animals’ eartag, problem number, tester number, 
time block, and randomization on the laptop.   Get both the black and white 
blocks from one of the shelves below the laptop and place them next to the 
computer. 

 
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 immediately put 
her/him into the testing cage.  

 

Step 3.  To begin the trial, look on the test form to determine the correct side.  For this 
test the correct well is covered with the opposite block to the one used in the 
Black/White Discrimination test.  The other well should also be covered but not 
baited using the remaining testing block.  When you are ready to begin the test 
open the testing door.  Start the timer when the stimulus or reward is visible from 
the monkeys’ perspective.  Stop the timer when the monkey displaces the 
stimulus.  Allow the monkey to retrieve the reward (if the correct response has 
been made) and then close the testing door.  Only one response is allowed per test 
trial.  If the monkey has not responded within 60 seconds, stop the trial by 
lowering the testing door and use the code for a balk (code –2). Record the 
latency and response on the testing form.  Score the response according to the 
codes on page 6.  Reset the timer for the next trial.   

Note:  It is very important to avoid giving auditory cues to the animal so be sure 
to always randomize the order the wells are covered when setting up for a trial. 

 

Step 4.  Repeat step 3 for all remaining trials of Black/White Reversal.  If the animal 
balks for five consecutive trials then stop testing for that day.  Go to the bottom of 
the test form and press the balk out button, the program will fill remaining blank 
columns with –9’s.  Criterion for Black/White Reversal is 23 or more correct 
responses out of 25 trials.  

Cleaning: 

After testing each monkey, spray the blocks that were used with disinfectant and wipe 
dry with a clean diaper. Next, spay the presentation board with disinfectant and wipe dry 
with a clean diaper. Lastly, slide the back door to the cage open, spray the bars and mesh 
floor with disinfectant and wipe dry with a clean diaper, making sure to clean up any 
residual feces that might be left on the mesh floor.  Dispose of the used diapers in the 
diaper bin in RR035. 
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Criterion: 

-The criterion for moving on to the next stage in Black/White Adaptation is 5 responses 
in a row all under 60 seconds.   
-The criterion to advance past Black/White Adaptation is 23 or more correct responses 
out of 25 Stage 6 trials.  Trails can not be added across separate testing days.   
-The criterion for Black/White Discrimination is 23 or more correct responses out of 25 
trials.   
-The criterion for Black/White Reversal is 23 or more correct responses out of 25 trials.  
  
Problem codes: 

01  Black/White Adaptation (Orange Block) 
02  Black/White Discrimination, White Rewarded 
03  Black/White Discrimination, Black Rewarded 
04  Black/White Reversal, White Previously Rewarded 
05  Black/White Reversal, Black Previously Rewarded 
 

Black/White Adaptation codes: 

Stage 1. Run this stage only if the animal balks at Stage 2 for three days. Run the animal 
to criterion, offering it food from your hand, with your hand centered between 
the food wells. 

 
Stage 2. Using the randomization order, place reward in front of the food well. 
 
Stage 3. Using the randomization order, place reward in the food well. 
 
Stage 4. Using the randomization order, place reward in the food well and place the 

orange adaptation block in back of the food well. 
 
Stage 5. Cover half of the baited well with the adaptation block. 
 
Stage 6. Cover the baited well completely with the orange block. 
 
Response codes: 

( 0 )   Incorrect 
 
( 1 )   Correct 
 
( -2 )  Subject makes no choice within 1 minute; after 5 consecutive balks, end testing. 
 
( -3 )  Subject balks due to external noise. 
 
( -4 )  Missing data due to timer failure. 
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( -9 )   Trial not run. 
Reliability: 

1) The testing supervisor and each of the other testers simultaneously test one infant selected for 
the reliability session (by the testing supervisor).   

 
2) For all reliability tests, the testers review the SOP prior to testing.  Testers then 

score the infant simultaneously and do not discuss the results during the test. The 
SOP should be available during all reliability sessions.  Once all test trials have 
been given (n=25), the results should be scored and tabulated for reliability.  

 
3) All testers must have a reliability score of 85% for the latencies and 100% for the 

response code.  For a latency to be considered correct, the value must be within 1 
second of the testing supervisor's recorded value.  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. 

 
4) 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.   
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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 
document under "Log of Changes in SOP" with the effective date and a description of the 
changes. 

Log of Changes in SOP 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________  


