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Abstract

The aim of this research is to study the effect of positive and negative reinforcement on stress, anxiety, confidence, mood
and short term memory among MMMC students. In this study, 60 participants were randomly assigned into two groups, out
of which 30 were assigned into the positive reinforcement group and the other 30 into the negative reinforcement group.
The planned intervention specific to each group was applied and the participants were asked to read and answer a
comprehensive text for assessment of short term memory. Upon completion of it, the participants were given the post—
intervention questionnaire. Finally, the participants were asked to fill a feedback form before leaving the room. The mean
score for each variable and mean % for memory score was calculated using Epi info version 7 and Graph pad and the results
were compared between the positive and negative reinforcement group. After application of the intervention, mean anxiety
score was significantly higher, in the negative reinforcement group and significantly lower in the positive reinforcement
group, with a mean of 6.5 and 4.6, respectively. All other variables also showed an increase following negative
reinforcement but was not significant. However all the variables showed a significant change following positive
reinforcement, with the highest change seen in mood with a score of 7.0. In conclusion, positive reinforcement has reduced
the stress and anxiety level, increased the confidence level and improved the mood significantly. Whereas, negative
reinforcement has increased the stress level and anxiety, and had no significant changes in mood and confidence. Students
also prefer positive reinforcement over negative reinforcement. In conclusion, positive reinforcement has a better effect on
reducing stress, anxiety and improving mood, confidence and short term memory.
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divided into: Positive reinforcement and Negative

1. Introduction

Reinforcement is an operant conditioning term that refers to a
process by which the likelihood of a behaviour occurring is
increased either by giving a pleasant stimulus or by removing
an unpleasant stimulus.[1] Reinforcement can be further
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reinforcement.

Positive reinforcement is when a desired stimulus results in
the subject to increase their behaviour in order to repeat those
reinforces. Negative Reinforcement is when a desired
stimulus results in the subject to increase their behaviour in
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order to avoid those reinforces. [1] Negative reinforcement
strengthens, not weakens, behaviour. [2] Hence, both types of
reinforcement aim to increase the rate of behaviour. A
reinforcer is the stimulus that is involved in the process of
reinforcement. [1]

Ever since the findings of reinforcement theory was
published, it has been extensively studied and applied to
decrease the frequency of undesired behaviour and increase
the frequency of desired behaviour. It’s been applied in
treatment of escape maintained behaviour seen in Autistic
children, [3] treatment of self-injurious behaviour [4] has
shown positive results by improving cognition in children
with ADHD [5] and in the treatment of anxiety and
depression. [6]. Previous study has also been done on
Nicotine addiction and withdrawal by applying positive
reinforcement and transitioning it with negative
reinforcement. [7] One other research has also been done by
combining both positive and negative reinforcement, which
showed an increased effect on decreasing problem behaviour
and increasing task compliance. [8-10] Another research
showed students of trained teachers, who learnt to implement
reinforcement effectively, outperformed control students.
[11] Several other studies also have been done to find out
about the effect of reinforcement by teachers and their
students’ academic performances. [12-15] However, these
studies have school going children as their population and it
hasn’t been extended in university students.

Reinforcement can be used to teach new skills, teach a
replacement behaviour for an interfering behaviour, increase
appropriate behaviours, or increase on-task behaviour.
Furthermore, the application of reinforcement has brought
about, several improvements in the classroom settings.
According to a study, students who were positively enforced
to keep up the good behaviour were the students who most
likely learned to self-monitor themselves in their learning
environments. Students, and teachers commented during a
study that the students’ behaviour was more acceptable when
the ‘wanted’ behaviour was encouraged. [16]

In the setup of a medical college, it is evident that the
students are under constant stress, anxiety, confidence issues,
mood and problems in memory. They overcome the stress by
adopting various methods of stress relief. However, we may
assume that these can be further overcome, or dealt better
with, if reinforcement towards desired behaviours are
employed. To simply eliminate the undesirable behaviour,
which is the stress, anxiety, decreased confidence, mood and
low memory, is not sufficient unless reinforcement is
provided for the desired behaviour. [17]

Previous research has been done to test the use of positive
reinforcement training techniques to enhance the care,

management and welfare of primates in the laboratory. It
showed diminished stress on the primates, enhanced
flexibility and reliability in data collection, and a reduction in
the use of anesthesia as procedures were easier to perform on
the animals as a result of their decreased stress following the
reinforcement. [18]. Also previous research has been carried
out to analyze the utility of reinforcement procedures in
cross-species analysis of behavior to bridge the
methodological gulf separating research with humans from
that with other animals. [19] However, similar studies have
not been experimented on humans as of recent.

Also, a previous study have shown that verbal reinforcement
in an interview situation can produce a genuine effect upon
attitude. [20] Essentially reinforcement can be applied in a
variety of situations and conditions, which increases the
scope for more research on it.

In our research, the desired behaviour we want to achieve
would be the decrease in stress and anxiety, improvement in
mood, increase in memory and confidence following the
reinforcement  intervention.  Positive and  negative
reinforcement in the form of motivation and demotivation
respectively could possibly alter the stress and anxiety that is
associated with a cognitive task, and also have an impact on
their confidence level and mood.

Studies have been conducted on the various behaviours of
children with autistic spectrum disorders, ADHD (Attention
deficit hyperactivity disorder), and other disabilities and,
reinforcement has shown significant results in them such as
by reducing their problem behaviour. [3, 4] However, there
hasn’t been sufficient research conducted on normal children
or medical students specifically. Also, previous studies do not
encompass all the factors we intend to study in a single
research. Bulk of the literature and knowledge about
reinforcement is derived from animal studies in simple task
situations [21-23] and, from human studies but in which
limited behavioural processes are studied. Therefore, we aim
to explore this void, comprising all of the above mentioned
factors and test the effect of reinforcement on medical
students through our research study.

We aim to contribute to the body of literature by providing an
improved understanding of how reinforcement affect the
stress, anxiety, confidence, mood and short term memory. In
this research we hypothesize, that positive reinforcement
brings about a decrease in stress and anxiety, improvement in
a student’s mood and confidence and may consequently,
positively influence short term memory. [24]

2. Methodology

This study was conducted with a pilot randomised controlled
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trial design to study the effects of positive and negative
reinforcement on stress, anxiety, confidence and short term
memory among medical students.

The study was conducted at Melaka Manipal Medical College
(MMMC), Muar Campus, Johor, Malaysia. The student
population of 300 students comprised into 2 batches (Batch 38
and 37) of 3" and 4™ year MBBS students only. The duration
of our study was from October to December 2018.

The inclusion criteria included students of any age, gender,
ethnicity and those who were provided a written informed
consent. The exclusion criteria omitted out students who had
a depressive disorder, who slept for less than 5 hours the
previous night, were on any medication that had a sedative
property, and who had consumed 4 or more cups of
caffeinated drinks in the past 24 hours.

This study was conducted with a pilot randomised controlled
study in which a total sample size of 60 participants was
decided upon. As these 60 participants were volunteers, the
sampling method in our research study was the non-
probability sampling method.

These 60 participants were randomized into 2 equal groups,
by using the software Research  Randomizer
(https://www.randomizer.org). The type of randomization
used was block randomization with block size 2, which
helped to categorise 30 participants into group 1 (positive
reinforcement group) and another 30 participants into group
2 (negative reinforcement group).

The positive and negative reinforcement group were
gathered into two different classrooms. Initially, screening
was carried out through the use of a questionnaire in order
to apply the exclusion criteria. Following successful
screening, a pre-intervention questionnaire was given to all
the participants. Afterwards, the planned intervention
specific to each group was applied and the participants were
asked to read and answer a comprehensive text for
assessment of short term memory. A total of 10 minutes
was allocated, and upon completion of it, the participants
were given the post —intervention questionnaire. Finally, the
participants were asked to fill a feedback form before
leaving the room.

For positive reinforcement, the actions carried out included
verbal motivation prior to the memory test (“All the best and
do well), reassurance by telling them about the simplicity of
the test (“The questions are easy and high scores have been
achieved by previous students”) and a promise of a reward
was made provided their memory test score exceeds 70% or
more. These reinforcements were chosen due to their possible
immediate effect and how much they would motivate
students.

For negative reinforcement, the actions carried out included
verbal demotivation prior to the test, briefing of the
difficulty of the memory test (“The questions are really
difficult and tricky to answer”), and they were informed of
a potential consequence if they scored poorly (<70%),
which was to stay back an additional 30 minutes to perform
another test.

These reinforcements were chosen due to their possible
immediate effect and how much they would motivate and
demotivate the students.

Both groups were given the same amount of time (10
minutes) to complete the memory test, and were both given
basic instructions prior to the test.

The pre and post intervention questionnaire which consisted
of scales to assess their current stress, anxiety, and
confidence level was collected. It comprised of questions to
which the answer chosen was on a Likert scale that ranged
from 0-10. Following the intervention, the memory test was
conducted in which the participants had to read through a
comprehensive text and answer 8 MCQ questions within a
total of 10 minutes. Each question carried a score of 1 mark.
The answer sheets were then collected, and afterwards, the
post handed out, for
assessment of the after effect of intervention and the data was
collected. ~Whilst the participants completed their
questionnaires, the memory test answers were marked by 5 of
the examiners conducting this study. Finally, feedback forms
were given and collected as well.

intervention questionnaire was

Data collected from the questionnaire was keyed in to
Microsoft Excel. All the data was reviewed and analysed
using Epi Info™ version 7 from Centres for disease control
and prevention website (CDC). For the dependent variables
(Stress, anxiety and confidence), the mean score and standard
deviation was calculated. For short term memory, also
another dependent variable, the mean % score and it’s
standard deviation was obtained. The dependent variables
such as stress, anxiety and confidence will be compared
before and after intervention using paired t-test. Unpaired t-
test was used to compare between positive and negative
reinforcement for all the outcome measures (Stress, anxiety,
confidence, and short term memory score).

All participants in this study were involved, as a result of
voluntary participation. Prior to the intervention, all
participants were given a written informed consent form
which explained all the pertinent details of the study. It also
guaranteed their confidentiality and provided them with the
freedom of choice to leave the study whenever they wish to.
This study was approved by the Research Ethics committee,
Faculty of Medicine, MMMC.



Journal of Social Sciences and Humanities Vol. 5, No. 3, 2019, pp. 107-116 111

3. Results

Table 1. Characteristics between positive (n=30) and negative reinforcement

Interpretation:

There were a total of 60 participants who took part in our study.
Out of 60, there was a total of 14 (46.7%) males in the positive

(0=30). . . .
reinforcement group and 16 (53.3%) in the negative
Frequency (%) . . o
o o Negative relnforce?ment'g.roup.' Whilst, there was a total (?f 16 (53.3'A))
reinforcement (n=30)  reinforcement (n=30) females in positive reinforcement and 14 (46.7%) in the negative
Gender Male 14 (46.7%) 16 (53.3%) reinforcement. For ethnicity, the highest number of participants
. Female U9 o2 5 (B 174 in the positive reinforcement were Chinese with 12 (40%) of
Ethnicity Chinese 12 (40.0%) 10 (33.3%) . o . . o
e 9 (30.0%) 15 (50.0%) them, followed by 9 Indians (30%), 6 other nationalities (20%)
Malay 3 (10.0%) 4 (13.3%) and 3 Malays (10%). The negative reinforcement group had the
Aot Oicieis 22(230('80{)")) ;2(3?)3(?2) highest number of Indians with 15 (50%) of them, followed by
¢ 3 (0. 3 (0. .
£ 10 (33.3%) of Chinese, 4 (13.3%) Malays, and 1 (3.3%) of other
“Mean (SD) nationalities. The mean age of the participants was 22.3.
Table 2. Pre intervention of stress, anxiety, confidence and mood between positive (n=30) and negative (n=30) reinforcement.
. Mean (SD) Mean differences ..
Variables Positive (n=30) Negative (n=30) 95% CI) t-Statistic (df) P-value
Stress 5.4 (1.9) 6.3 (2.4) 0.8 (-2.0,0.3) 1.5 (58) 0.142
Anxiety 4.8(2.2) 4.6 (2.9) 02 (-1.1, 1.5) 0.3 (58) 0.764
Confidence 57 (1.7) 5.4 (1.9) 0.3 (-0.6,1.2) 0.7 (58) 0.520
Mood 6.2 (1.8) 5.9 (2.1) 0.2 (-0.8, 1.2) 0.5 (58) 0.644
Interpretation: to negative reinforcement group which is 4.6 with a non-

Unpaired T-Test

Before intervention the mean stress score in negative
reinforcement group which is 6.3 was higher compared to the
positive reinforcement group which is 5.4 with a non-
significant P-value of 0.142. The mean anxiety score in the
positive reinforcement group is higher which is 4.8 compared

significant P-value of 0.764. The mean confidence score is
higher in the positive reinforcement group which is 5.7
compared to negative reinforcement group which is 5.4 with
an insignificant P-value of 0.520. The mean mood score is
higher in the positive reinforcement group which is 6.2
compared to negative reinforcement group which is 5.9 with
an insignificant P-value of 0.644.

Table 3. Post intervention of stress, anxiety, confidence, mood and memory between positive and negative reinforcement.

. Mean (SD) Mean differences ..
Variables Positive (n=30) Negatve(a=30) (95% CI) (B () P-value
Stress 4.6 (2.4) 6.5 (2.5) 1.9 (-3.2, -0.6) 3.0 (58) 0.004
Anxiety 4.1(22) 5.3 (3.0) -1.3 (2.6, 0.1) -1.9 (58) 0.066
Confidence 6.6 (2.0) 57(2.2) 0.8 (0.3, 1.9) 1.5 (58) 0.135
Mood 7.0 (2.0) 6.3(2.2) 0.6 (-0.4, 1.7) 1.2 (58) 0.234
Memory 77.1(20.3) 73.8(20.3) 3.3(-7.2,13.8) 0.6 (58) 0.527
Interpretation: value of 0.066. The mean confidence score in positive

Unpaired T-Test

After score in negative
reinforcement is higher which is 6.5 compared to positive
reinforcement which is 4.6 with a significant p value which is
0.004. The mean anxiety score in negative reinforcement
group is higher which is 5.3 compared to the positive
reinforcement group which is 4.1 with an insignificant p

intervention the mean stress

reinforcement is higher which is 6.6 compared to negative
reinforcement which is 5.7 with an insignificant p value of
0.135. The mean mood score in positive reinforcement is
higher which is 7.0 compared to negative reinforcement
which is 6.3 with an insignificant p value of 0.234. The mean
percentage of memory score in positive reinforcement is
higher which is 77.1 compared to negative reinforcement
which is 73.8 with an insignificant p value of 0.527.

Table 4. Effect of positive reinforcement on stress, anxiety, confidence and mood pre and post intervention.

. Mean (SD) Mean differences . e
Variables Pre-intervention (n=30) Post-intervention (n=30) (95% CI) t-Statistic (df) P-value
Stress 5.4 (1.9 46024 0.9 (0.2, 1.5) 2.8(29) 0.009
Anxiety 4.8(2.2) 4.12.2) 0.7 (0.1, 1.4) 2.5(29) 0.018
Confidence 5.7 (1.7) 6.6 (2.0) -0.8 (-1.3,-0.4) 3.7 (29) <0.001
Mood 6.2 (1.8) 7.0 (1.9) -0.8 (-1.2,-0.4) 4.0 (29) <0.001
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Interpretation:
Paired T-Test

In positive reinforcement the mean stress score was
significantly decrease following intervention. The mean
stress score pre-intervention was 5.4 and post-intervention
was 4.6 with a significant p-value of 0.009. The mean

intervention with a mean value of 4.8 in pre-intervention and
mean value of 4.1 in post-intervention with a p-value of
0.018. Post-intervention showed an improvement in both
confidence and mood score. The mean confidence score
following positive reinforcement was higher (6.6) compared
to pre-intervention (5.7) with a p-value <0.001. The mean

mood score following intervention was higher (7.0)

anxiety ~score also significantly ~decrease following  compared to pre-intervention (6.2) with a p-value <0.001.
Table 5. Effect of negative reinforcement on stress, anxiety, confidence and mood pre and post intervention.
. Mean (SD) Mean differences per
Variables Pre-intervention (n=30) Post-intervention (n=30) (95% CI) t-Statistic (df) P-value
Stress 6.3(2.4) 6.5(2.5) -0.2 (-0.8,0.4) 0.7 (29) 0.483
Anxiety 4.6 (2.9) 5.3(3.0) -0.7 (-1.3,-0.1) 2.2 (29) 0.032
Confidence 5.4(1.9) 57(2.2) -0.3 (-1.1,0.5) 0.8 (29) 0.445
Positive Mood 5.9 (2.1) 6.3 (2.2) -0.4 (-1.0,0.2) 1.4 (29) 0.184

Interpretation:
Paired T-Test

In negative reinforcement group, all the variables showed an
increase following intervention. The mean stress score was
higher post-intervention (6.5) compared to pre-intervention
(6.3) with an insignificant p-value of 0.483. The mean
anxiety score was higher post-intervention (5.3) compared to

pre-intervention (4.6) with a significant p-value of 0.032. The
mean confidence score was higher post-intervention (5.7)
compared to pre-intervention (5.4) with an insignificant p-
value of 0.445. The mean mood score was higher post-
intervention (6.3) compared to pre-intervention (5.9) with an
insignificant p-value of 0.184.

Feedback Analysis

Table 6. Performance level.

Positive Group (%) Negative Group (%) X2 P Value
Very Poor 1(3.33) 1(3.33)
Poor 4(13.33) 5(16.67)
Well 18 (60.0) 16 (53.33) 0.295 0.961
Very Well 7(23.33) 8 (26.67)
Interpretation: Interpretation:

According to the feedback by the participants, in positive
group, 1 (3.33%) person thought they did very poorly, 4
(13.33%) of them thought they did poorly, 18 (60.0%) of
them thought they did well and lastly 7 (23.33%) of them
thought they did very well in the short term memory test. On
the other hand in negative group 1 (3.33%) person thought
they did very poorly, 5 (16.67%) thought they did poorly, 16
(53.33%) of them thought they did well and finally 8
(26.67%) of them thought they did very well in the short
memory test. The Chi-square value is 0.295 which is less
than 3.841 and the p value is 0.961 which is more than 0.05,
hence this shows that there is no significant association
between reinforcement and the performance level.

Table 7. Difficulty Level.

Positive Group (%) Negative Group (%)
Very Difficult 0 (0.00) 2 (6.67)
Difficult 4 (13.33) 3 (10.00)
Moderate 13 (43.33) 13 (43.33)
Easy 5(16.67) 8(26.67)
Very Easy 7 (23.33) 4 (13.33)

Based on the feedback given by the participants, in the
positive group there was 0 (0.00%) person found that the
questions were very difficult, 4 (13.33%) of them found that
the questions were difficult, 13 (43.33%) of them found the
questions were moderate, 5 (16.67%) of them found the
questions were easy and 7 (23.33%) of them found that the
questions were very easy to answer. Besides on the negative
reinforcement group, there were 2 (6.67%) person found that
the questions were very difficult to answer, while 3 (10.00%)
found that the questions were difficult, 13 (43.33%) of them
found that the questions were moderate which means it was
moderate, 8 (26.67%) of them found the questions were easy
and finally 4 (13.33%) of them found the questions were very
easy to answer.

Table 8. Time sufficiency.

Positive Group (%) Negative Group (%)

Insufficient
Sufficient

3 (10.00)
27 (90.00)

6 (20.00)
24 (80.00)
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Interpretation:

Based on the feedback received from the participants, in the
positive reinforcement group 3 (10.00%) of them found that
there was insufficient time to read the text and answer the
questions. However the majority of them which is 27
(90.00%) of the participants found that the time given to read
and answer the questions was sufficient. On the other hand,
in the negative reinforcement group, 6 (20.00%) of them
found that the time given to read and answer the questions
was insufficient which appears to be higher than the positive
reinforcement group. Besides 24 (80.00%) of them found that
the time given to read the text and answer the questions was
sufficient.

Table 9. Opinion Towards Investigator.

Positive Group (%) Negative Group (%)
Demotivating 0 (0.00) 8(26.67)
Motivating 30 (100.0) 22 (73.33)
Interpretation:

Based on the feedback received in the positive reinforcement
group, there was 0 (0.00%) person felt the investigator was
demotivating and 30 (100.00%) of them found that the
investigator was motivating. On the other hand, in the negative
reinforcement group it was found that 8 (26.67%) of them felt
the investigator was demotivating towards them and 22
(73.33%) of them felt that the investigator was motivating.

Table 10. Text quality.

Positive Group (%) Negative Group (%)
Unsatisfactory 1(3.33) 1(3.33)
Satisfactory 4 (13.33) 4 (13.33)
Good 13 (43.33) 15 (50.00)
Excellent 12 (40.00) 10 (33.33)
Interpretation:

According to the feedback received from the participants, in
the positive reinforcement group there were 1 (3.33%) person
rated the text quality was unsatisfactory, 4 (13.33%) of them
found that the text quality was satisfactory, 13 (43.33%) of
them found that the text quality was good and finally 12
(40.00%) of them rated the text quality was excellent.
Besides in the negative reinforcement group, 1 (3.33%)
person found that the text quality was unsatisfactory, 4
(13.33%) of them found the text quality was satisfactory, and
majority of them which is 15 (50.00%) of them rated the text
quality was good and finally 10 (33.33%) of them rated the
text quality was excellent.

Table 11. Preffered Reinforcement.

Positive Group Negative Group
(%) (%)

Negative Reinforcement 0 (0.00) 0 (0.00)

Positive Reinforcement 30 (100.00) 30 (100.00)

Interpretation:

Based on the feedback given by the participants, 30
(100.00%) of them from positive reinforcement group prefers
positive reinforcement and same goes to the negative
reinforcement group in which 30 (100.00%) of them prefers
positive reinforcement too.

4. Discussion

The purpose of our research project was to study the effects
of reinforcement on stress, anxiety, confidence, mood and
short term memory. The aim was to determine if the use of
positive or negative reinforcement was an effective method
for teaching and encouraging students to perform better
academically, and carry lesser stress and anxiety with more
confidence and positive mood. Conclusions about the
effectiveness of positive and negative reinforcement were
drawn.

The results suggest that utilizing reinforcement in a
classroom setting can influence students' stress, anxiety,
confidence, mood and short term memory in a desired
manner. Prior to the intervention, none of the variables were
significant in both positive and negative reinforcement
groups. After application of the intervention, only the mean
anxiety score was significantly higher, in the negative
reinforcement group. However there was an increase in
stress, mood and confidence as well. All the variables
showed a significant change following positive
reinforcement, with the highest change seen in mean mood
score but was not significant when compared to the negative
reinforcement group.

A previous study shows that social reinforcement, which is a
gesture or sign used to communicate positive regard has been
effective in increasing time-on-task behaviour in children
with ASD. [25] Another study [4] which utilised both
positive and negative reinforcement to analyse attention-
maintained self-injurious behaviour to self-injury showed
results where there were significant reductions in self injury.
This shows how reinforcement is used to achieve desired
behaviour. Similarly, stress and anxiety which can contribute
to the behaviour of a student was controlled through positive
and negative reinforcement as seen in our study.

A study by Wheatley et al. (2009) which attempted to
increase the intrinsic motivation for students to behave
appropriately, yielded results that showed a sizeable
reduction in inappropriate student behaviors. [26] Another
study showed a significant positive correlation and
association between verbal motivation and the students’
response to academic requests and opportunities. [27] This
tells us that motivating the students helps to achieve a desired
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behavior. In our study, verbal motivation may have led to the
significant increase in the mean confidence score among the
students who received positive intervention, which in turn
was reflected by a significant increase in mood and an
increase in their mean memory score, although not
significant. From analysis of the feedback, there were
majority of the students in both groups, thought they
performed “very well” in the test. Even though there is a
difference in the mean memory score, this goes on to show
that there is no association between the perception of the
student’s performance and the reinforcement. Also, 40% of
the students in both groups agreed that the questions in the
test were between “easy” to “very easy”’, with majority in
both groups agreeing the questions were “moderate” in
difficulty. Regardless of their opinion towards the questions,
the students in the positive reinforcement group had a higher
mean memory score.

Promising a reward for a particular grade in their memory
test motivated the participants to perform well in their test.
This concept can be applied to drive students towards higher
achievements both academically and in extracurricular
activities.

A previous study done to find out what rewards student’s
wanted, had ranked praise very low, which led to our study
employing both verbal motivation and the giving of a reward
under positive reinforcement because praise alone may not
have been sufficient for effective reinforcement.[28] A
previous study conducted on 3rd grade, showed that there
was significant improvement in the students' grades in their
Friday spelling test when they received positive
reinforcements in the form of rewards as compared to those
who didn’t. [29] In the same study [29], the mean heart rate
during an oral exam was measured and the result was that,
the positive reinforcement group had a significantly lower
average heart rate than did the control and the negative-
reinforcement groups. Average heart rates for the groups
were found to be statistically significantly. This suggests that
positive reinforcement is able to lower the heart rate, and as
result contribute to minimising stress and anxiety levels. This
finding is in accord with the result from our study, which
shows that the mean stress and anxiety score is significantly
lower following positive reinforcement.

From feedback analysis, we found that 20% of the
students following negative reinforcement and 10% of the
students following positive reinforcement thought that
they had insufficient amount of time to answer the
questions in the test. The greater percentage in the
negative reinforcement group suggests that the increased
stress and anxiety post intervention may have led to this
particular feedback. Nevertheless, majority of the students
in both groups agreed they had sufficient time to complete

the questions.

In a previous study [30] conducted at a juvenile
institution, where positive reinforcement was employed
for several contracts such as behaviour change,
journaling, exercise, and contract homework showed that
all students expressed positive personal feelings such as
confident, smart, happy, and optimistic when asked to
indicate personal feelings about positive reinforcement
and negative reinforcement.

Also, all of the students expressed a positive personal feeling
towards their teacher who gave them an award, mentioning
emotions as joyful, special, determined, happy, and satisfied.
The success in their positive reinforcement program has
promoted confidence and has encouraged personal growth. In
essence, positive reinforcement helps people to have a better
attitude about the situation they are in, as seen in a previous
study. [20] Similarly, whilst the increase in positive mood
was seen following both interventions, the mean mood score
following positive reinforcement showed a significant
increase. Also, we gathered from our study, when asked for
the preferred reinforcement, all of the students from both
groups chose “positive reinforcement”. Therefore, this helps
us to deduce that reinforcement does play a role in the mood
of students with positive reinforcement having a greater
preference.

From feedback analysis, it was seen that 100% of the
students in the positive reinforcement group believed that the
investigator was motivating whilst 73.33% of the students in
the negative group believed that the investigator was
motivating and 23.67% believed the investigator was
demotivating. This divided opinion in the negative
reinforcement group suggests that the students may have
used the demotivation to drive themselves to do better and
pass the test somehow.

The comparison between both interventions depict that
positive reinforcement is able to decrease the stress and
anxiety in a student and improve their mood and confidence
which thereby, reflects as an increase in their short term
memory. Even though the results weren’t significant, short
term memory score was higher amongst students who were
given the positive reinforcement. This leads to suggest that
the increase in short term memory, which is the desired
behaviour in our study, can be achieved greater with
integration of positive reinforcement.

As previous studies show that teachers who are trained to
effectively implement reinforcement, produced students who
outperformed their controls [11], and our study also showed
improvement in the students’ short term memory, this study
can be used for further exploration of ways to exercise
reinforcement in a school or educational environment.
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5. Conclusion

In conclusion, the findings on positive reinforcement were
statistically significant, and therefore can be concluded that
positive reinforcement has a better effect in comparison to
negative reinforcement, especially in decreasing stress and
anxiety. Both reinforcements showed an increase in short
term memory with positive group showing a higher effect
than the negative group even though, not significant. This
shows that both negative and positive reinforcement are able
to increase the desired behaviour which is the short term
memory in this study. This trend found matches previous
experiments and may indicate how reinforcement can affect
the academic performance of a student. Also, both groups
seemed to show an increase in mood and confidence post
intervention which in the positive reinforcement group could
be explained due to the verbal motivation and reward and, in
the negative reinforcement group, most likely as a result of
the test being easy and that they believed they wouldn’t have
to stay back longer. Lastly, among the medical students in
both groups, positive reinforcement was the preferred
reinforcement. These results could be used by teachers or
administrators in classroom lectures and daily assessments to
possibly increase students’ motivation and academic
performance and aid them to live their lives with decreased to
controlled stress and anxiety as much as possible.
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