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Introduction

Cognitive flexibility is defined as the ability to
adapt to environmental changes by changing
responsiveness, tasks, and strategies. This is
tested through tasks that require switching
effectively in response to deterministic task
response rules (Zithlsdorff,2023).

The nucleus reuniens, prefrontal cortex, and
the thalamus are associated with learning,
memory, and behavior (Linley, 2003)(Rojas,
2024).

The goal of this experiment was to form a new
method and experimental test to study
cognitive flexibility, memory, and recognition
in rats for a reward motivated task by bridging
the gap between old and new studies.

This task uses visual cues (LEDs and cues on
the wall), rewards (sugar pellets), and slow
progression for the rats to learn the task.

Figure 1: LED
color associated
with the corner
- that is considered
a correct
response.
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Methods

Setup:

Feeders were received, assembled, placed, and secured on
each of the corners of the experimental box with tubing
attached to deliver the reward.

An Arduino circuit was implemented to control the motors
and LEDs through soldered wires, switches, and buttons.
Shaping:

The purpose of shaping is to accustom the rats to the
experimental box, the noises of the feeders, the food
dropping, and the LEDs.

These trials took place over a span of 20 minutes, with 30
seconds for each trial: 10 seconds of the LED being on in
intervals of 20 seconds between each trial. There was an
alternation between blue and orange for each trial. The rat
was rewarded if they went to any corner.

Training:

After approximately 5 days of shaping, the training began
for each rat.

The purpose of the training is for the rat to learn the correct
corners associated with the color LED (Figure 1).

Rat 1 was trained on the blue LED with its associated two
corners, and rat 2 was trained on the orange LED with the
other two corners (Figure 1).

‘The training session lasted for 30 minutes using the same
30 second interval as shaping, with only one color LED (blue
for 1 and orange for 2) being switched on and the rat only
being rewarded if going to the correct corner associated
with that LED.

This continued until they learned each rule independently,
by going consistently (80%) to the correct corner associated
with the color LED that they were training on (Figure 2).
Testing:

The purpose of testing is to connect both rules learned in
the training portion, and for the rat to learn how to
consistently switch between the LED and correct corners
associated.

Starting with one LED, the rat would get rewarded if going
to the correct corner associated with that color LED. After 6
consecutive correct trials, the color and corners would
switch (Figure 3 and 4)

The purpose of this is to see how quickly they can switch
between rules to determine rate and ability of cognitive
flexibility.

Memory Performace
90
+ 70
L 60

O 50
40

Q- 90
10

> /7 8 9 10 11 12 13 14 15 16 17 18 19 20
Days

Rat 1 Rat 2

Figure 2: Memory performance based
on day of training and percent of
correct responses.
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Figure 3: Performance of cognitive
flexibility for rat 2 by number of set
shifts per day.
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Figure 4: Performance of cognitive
flexibility for rat 2 by average
number of trials until set shift.

Conclusion

Based on the results, we can conclude
that both rat 1 and 2 showed
consistent positive trends in learning.
While rat 1 was unable to get to the
final testing stage of the experiment,
through more time it will eventually be
reached. There was still positive
learning trends in the data from rule 1.
Rat 2 was able to complete the
experiment to the full extent, with
consistent positive trends through
each stage. This ended with the final
testing stage, and the ability to switch
efficiently between rules to complete
the cognitive flexibility task.

Results

e Through this test, a full experiment was ran
on two pilot rats.

e In the process of shaping, training, and
testing the rats there was a positive learning
curve throughout the process.

e Figure 2 correlates the training day to the
percent of correct responses for both rules:

The steep decline in day 11, accounts for the rats
hitting 80% correct responses, and then
switching to the other rule.

In rat 2, between days 2-5 there was a 40%
increase in correct response, before decreasing
25% between days 5-7. Then rising 40%, with a
consistent gradual increase of 20% from days
9-11 to hit 80% and the rule switch. There was a
consistent positive trend from days 12-16 and
then hitting 80% correct to go into the testing
portion (Figure 3 and 4) of the experiment.

In rat 1 between days 1-5, there was a 30%
increase in correct response, before decreasing
15% and then rising back to hit the 80% correct
marKk for rule switch. After the rule switch there
was a consistent 5% alternating fluctuation in
response per day.

e Figure 3 depicts the number of times the
animal was able to switch rules (number of
set-shifts) for each testing day:

On days 1-3, there is an increase of 4 set shifts,
before plateauing on days 3-5. There is a
decrease in 1 set shift on day 6, before rising
again by 2 on day 7.

e Figure 4 depicts the average number of trials
it takes per day before a set shift. The
horizontal black line indicates the criterion
used to switch the rule for the rat (6
consecutive correct trials). Day 7 was the
closest to perfect average, only being off by
an average of 2.75 trials.



