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Introduction
In a learning environment, students take various paths in 

school to develop a passion and pursue a goal. For learning, 
students often have trouble comprehending information in 
different subjects. This causes confusion when the student 
is studying and affects the results in exams.1 The underlying 
factor of these difficulties is motivation, the driving force for 
students to take interest and have a passion to learn in school.2

There are two categories of motivation in humans: per-
formance and mastery. A performance goal focuses on the 
demonstration of competence relative to others while a mas-
tery goal focuses on the development of task mastery.3 Valence, 
an essential aspect of motivation, represents the willingness to 
take risks when working towards the goal, i.e., either approach-
ing success or avoiding failure as shown in Figure 1.

    Generally, a student with performance motivation (including 
both approach and avoidance) will pick the easiest tasks, take 
less interest in the tasks, and give up after a failure. A student 
with mastery motivation will choose the most challenging 
tasks, enjoy the tasks, and have determination during failure. 
Studies on the effect of intrinsic and extrinsic motivation on 
children in the learning environment indicate disadvantages of 
performance motivation and the lack of interest or passion in 
the task presented. Eventually, it creates boredom and resis-
tance to achieving the goal.4
   Competence—the ability to perform successfully and effi-
ciently—is another crucial component to the achievement of 
goals. Even with mastery motivation, a lack of competence de-
creases the likelihood of success. Therefore, both factors must 
be combined to create positive outcomes, represented in Fig-
ure 2. One of the most consistent patterns emerging from the 
achievement goal literature is the positive relationship between 
mastery goals and intrinsic motivation.2,5 Our brain can under-
go reorganization and development. The belief that intelligence 
is improvable underlines the mechanism of intrinsic motiva-
tion and resilience to make up for the lack of competence.6,7 In 
fact, growth mindset feeds into both motive dispositions and 
competence expectancies.
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Figure 1.This matrix shows all the possible combinations of motivation a person can 
have based off of mastery/performance and approach/avoidance.

Figure 2. The achievement goal model shows the components that generate the neces-
sary outcomes of achievement goals․
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Intrinsic motivation naturally links the ancient “mind-body 
problem”. The mind consists of:

• the conscious mind, a linear processor, that pays attention
and decides what to do;

• the subconscious mind, a multidimensional processor in
the background most of the time, doing many things simul-
taneously; and

• the instinctive mind, which is concerned with survival.
A metaphorical model of the mind is described as a monkey

(the conscious mind), riding on an elephant (the subconscious 
mind) with a lizard inside (the instinctive mind), as shown in 
Figure 3.⁸

The resonance theory of consciousness suggests conscious-
ness is a form of synchronized vibrations between mind and 
matter.⁹ The theory is inspired by the phenomenon of sponta-
neous self-organization; when different vibrating things come 
together, they will eventually vibrate at the same frequency.

Consciousness is a state of mind while personality is how 
the mind acts. The five main personality traits are: openness 
to experience, conscientiousness, extraversion, agreeableness, 
and neuroticism. Conscientiousness is considered the stron-
gest correlated with academic performance, but both openness 
and emotional stability have important associations with edu-
cational success as well.10

   Results and Discussion
Empirical Correlation Between Survey: Question Scores and Grades

From the survey, students who enjoyed the class, felt fine 
during tests and exams, and felt satisfied about their perfor-
mance obtained higher final grades than those who were not 
interested, tense when doing work, and unsatisfied (Figure 4). 
The three variables – stress, enjoyment, and perceived compe-
tence – had the strongest correlations to the final scores and 
were therefore used in the empirical equation. These variables 
determined the values of the mastery approach and perceived 
competence for this experiment. They also were used to pre-
dict the student’s final grades. The predicted grades and actual 
grades are compared in Figure 5.

The empirical equation is:
Final grade = 85.9 + 0.002 * (X12 * X2) + 0.67 * X3 , R² = 84%
where
• X1, (7- magnitude of enjoyment) represents the motiva-

tion disposition of mastery or performance
• X2, (7- magnitude of stress) represents the motivation dis-

position of approach or avoidance
• X3, (magnitude of perceived competence) represents the

competence value.
The values obtained from the equations are shown in Figure 

5.
The empirical equation coefficients were 85.9, 0.002, and 

0.67, shown in Figure 6. The first is the intercept, representing 
the final grade a student would receive without any motivation. 

Figure 3.A visualization of the locations of each part of the mind in the metaphorical 
model.

Figure 4.The clustering graph shows the similarities of the survey answers. The 
clusters represent the groups of students that stand around the same dispositions. The 
numbers on the right represent student IDs.

Figure 5. This graph shows a regression and clustering of the student’s final grades 
and calculated final grades based off of the empirical equation. Cluster 2 is top right, 
cluster 1 is middle, and cluster 3 is bottom left.

Figure 6. Regression statistics consolidation of data from both the student answers 
from the survey and also their final grades.
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The second is the final grades’ rate of change with respect to 
motive dispositions. The third is the final grades’ rate of change 
with respect to perceived competency. Using these compo-
nents, the accuracy of the calculated final grades to the actual 
final grades was 84%. The regression statistics are visualized in 
Figure 5.

RLC Model of Consciousness and Adjusting Personality Traits for 
Motivational Learning

The correlation in part one highlights the importance of 
motivation. By giving students a survey similar to the one used 
in this study and implementing the practical equation teachers 
can understand the students’ motivations and help guide them 
to proactively improve their motivations and ultimately their 
grades. However, the question remains about how to improve 
a student’s intrinsic motivation.

Inspired by the resonance theory of consciousness, I pro-
pose a second-order serial RLC circuit model of consciousness 
consisting of a resistor (R), a capacitor (C), and an inductor 
(L) as shown in Figure 7. This circuit represents the brain and
how the conscious mind is like a series of vibrations that can
be synced up to the external world. Like the RLC circuit, the
mind can filter out different vibration frequencies. This way,
students can adjust themselves to a better learning style as well
as coordinate between the conscious and subconscious mind.
The RLC has two energy storage elements: the inductor,
which stores electromagnetic energy at high frequencies, and
the capacitor, which stores potential energy at low frequen-
cies. The two energy storage elements act like a pendulum and
exhibit resonance with frequency                 and quality factor
(the sharpness of resonance)

 In a classroom, a student must filter out various input 
frequencies to sync up with the teacher. For example, if the 
teacher’s input is fast paced then the student should apply the 
high-pass filter (the instinctive/lizard mind) to sync up with 
the teacher. If the teacher’s input is medium paced the stu-
dent should apply the band-pass filter (the conscious/monkey 
mind). If the teacher’s input is slow-paced the student should 
apply the low-pass filter (the subconscious/elephant mind). 
This example is displayed in Figure 8.

The design of an RLC circuit for signal filtering depends on 
selection of circuit impedances for the resistor, capacitor, and 
inductor. Similarly, a student's ability to sync up their internal 
conscious and subconscious minds, and the internal mind to 
the external world depends on adjusting their personality traits 
towards motivational learning..

An RLC filter can be designed to give any resonance fre-
quenc y                              by specifying the impendence of the 
inductor and capacitor.

Similarly, each main personality trait is between two 
extremes (similar to the highest and lowest points of a pen-
dulum), with one gaining energy at higher frequencies and the 
other gaining energy at lower frequencies.

• Openness to experience ~ inventive/curious (high) vs. con-
sistent/cautious (low)

• Conscientiousness ~ efficient/organized (high) vs. easy-go-
ing/careless (low)

• Extraversion ~ outgoing/energetic (high) vs. solitary/re-
served (low)

• Agreeability ~ friendly/compassionate (high) vs. challeng-
ing/detached (low)

• Neuroticism ~ sensitive/nervous (high) vs. secure/confi-
dent (low)

To sync one’s conscious mind (the monkey, which tends to 
operate at higher frequencies and seek performance scores) 
and subconscious mind (the elephant which tends to operate 
at lower frequencies and seek mastery experience), students 
must swing between the personality extremes so that both 
minds can be fully utilized. 

Figure 7. A diagram of the RLC circuit, the charge enters through Zin.

Figure 8. An analogy of the metaphorical model of the mind to the RLC circuit. The 
circuit frequencies are waves that have three segments: the low, high and band pass. 
This represents different working environments where transitions between different 
levels of concentration are required to sync up and extract important information.  It 
also represents the communication between the elephant, monkey and lizard or the 
subconscious, conscious and instinctive mind, respectively.
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and teachers together may create a better learning experience 
and produce better performance.

� Conclusion
This experiment mainly focuses on the significance of  moti 

vation for students in a school environment. The study shows 
a clear connection between survey results and student scores. 
If the student answers swayed towards positive qualities (i.e., 
high enjoyment, low stress, high competence) the final grade 
received in the science class was higher. The experiment yield-
ed a practical equation to predict grades based on the survey 
answers.
   To find practical actions for improving intrinsic motivation, 
a simple model of consciousness was proposed, inspired by the 
resonance theory of consciousness. This second order RLC cir-
cuit model has two energy storage elements, representing the 
conscious and subconscious as well as the two extremes of per-
sonality. Personality adjustments can filter desired information 
from the external world into the internal mind and improve 
intrinsic motivation and achievement.
  For future research, surveys should be given to the teachers 
and students to measure the similarities and differences in their 
personalities. Therefore, adjustments can be made to minimize 
differences to sync up students with the teacher. Surveys would 
then be given to students and put into different environments 
(i.e., the classroom or at home) to measure the similarities and 
differences in their personality. This research structure is illus-
trated in Figure 10. The results could then be analyzed in the 
perspective of the student and show their interactions between 
the conscious and subconscious mind. In the above research 
cases, the independent variables would be the survey scores. 
The dependent variable would be intrinsic motivation. This is 
an extension of current research, where intrinsic motivation is 
the independent variable and achievement goals (grades) is the 
dependent variable.

� Methods
Survey participants were 9th graders aged 14-15 at Hol-

icong Middle School. They had taken either advanced or 
academic science in 8th grade. Students were given consent 

Likewise, to sync one’s internal mind with the external 
world the student should be more curious, efficient, energetic, 
compassionate, and sensitive if the teacher’s style is fast paced 
while a slow-paced teacher requires students’ to be cautious, 
easy-going, reserved, detached and secure.

In the survey, students were asked about their extracurricular 
activities. Students who enrich their curriculums with extra-
curriculars make more connections with and receive benefits 
from their subconscious mind. They are more likely to achieve 
higher performance scores. Prior research supports that in-
creased involvement within the school community is correlated 
with higher performance achievement.12 The experimental re-
lationship between extracurricular activities and final grades is 
depicted in Figure 9. As Professor Little said in his 2016 TED 
talk, to achieve our core personal projects (such as professions), 
we can "act out of characters" (personality traits), and that is 
what makes us unique. ¹³,¹⁴

� Discussion
The structure of the mind oversees the motivation and 

achievement processes. Another way of interpreting the mind 
is by using the analogy of homework, lessons, and exams. 
The lesson is like the elephant; it contains the most impera-
tive information and stores it in the subconscious. The daily 
homework is like the monkey; only the information that is 
quickly memorized and temporarily retained is stored in the 
conscious mind. Finally, when all the knowledge has built up, 
an exam is given. Since the mind has limits to its retention 
of important information, many students are nervous during 
final exams. This is much like how the lizard part of the mind 
activates fight or flight responses during stressful events. Ed-
ucation systems that implement creative and novel ways to 
teach students—such as year-long projects—allow a steady 
flow of knowledge and challenge. This generates a better sys-
tem of communication between the three parts of the mind 
and cultivates intrinsic motivation.

Student intrinsic motivation comes from how the mind re-
acts to different experiences relating to one’s personality. The 
reason students have trouble doing well with specific classes 
could be attributed to the conjecture that they are unable to 
sync their internal conscious and subconscious minds collec-
tively or sync their internal minds to the external educational 
world. By adjusting their personalities as suggested, students 

Figure 9. The relationship between the number of extracurricular activities and the 
final grade for each student surveyed.   

Figure 10. A representation of the future research concept. The first survey is for the 
teachers and students to understand their personalities  in the learning environment. 
The second survey is for students to understand their personalities in different environ-
ments. 
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forms to agree to the experiment. Students who agreed were 
given the survey through confirmation of the principal. The 
surveys were comprised of questions chosen from the Intrinsic 
Motivation Inventory with two questions from each category.13 

The students answered on a 1-7 scale similar to the Likert-
type evaluation as shown in Figure 11. The survey set contained 
19 students with 60% advanced class and 40% academic class 
representatives. The answers to the survey are displayed in Fig-
ure 11. The clustering method was used for the survey analysis 
to understand the general motive dispositions among the set 
of students. Final grades of students were also used to yield 
the results of this experiment. Given permission by the school 
principal, grades were analyzed based on the performance of 
the students the year they took the science classes, 8th grade, 
using regression.
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Figure 11. Survey answer spreadsheet, most important variables are enjoyment, 
competency and stress; the last three columns represents results from the empirical 
equation to calculate approximate final grades for the students using the three variables 
and coefficients.
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