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Abstract

Numerous factors that influence students’ academic performance involve issues
beyond the individuals’ control, such as national policies, government initiatives and
university resources among many others. Even if students are aware of these factors,
addressing them may be unfeasible. Identifying causes within students’ control could
both improve students’ understanding of these factors as well as enabling students to
independently deal with related issues. This paper proposes a student-controllable
learning factor model that combines the perspectives of Psychology, Self-
responsibility, Sociology, Communication, Learning and Health & wellbeing
(PS2CLH). The proposed model used qualitative methods to identify underlying
aspects affecting academic achievement and selected controllable factors. This
research reports on the outcomes of the employment of the PS2CLH model to predict
student performance. Initially, data is collected through a self-evaluative web-based
questionnaire. Each student’s past performance and factors affecting this are then
quantified. This study reveals the impact of students’ controllable factors on student
achievement. The model test results indicated 94% accuracy of successful prediction
of the student performance based on the proposed PS2CLH model. The importance of
“establishing and achieving personal goals” was higher than “stress”, “learning room”
and “grammar and vocabulary” among other factors. This research raised participant
students’ awareness of PS2CLH perspectives, which helped them manage factors
affecting academic performance more effectively. Consequently, most of the students
have enhanced their academic performance by addressing these critical factors.
However, due to the limitations of the current sample data, the PS2CLH model will
be further monitored for various applications.
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Introduction

Studying the factors influencing a student’s academic performance has been a matter
of research for decades. Consequently, there is an overwhelming number of studies in
this field. Among them, four researchers have presented the most influential work.
Firstly, Professor John Hattie, one of the world’s leading education researchers in this
field. His ongoing research work Visible Learning focuses on the evaluation of
learning and teaching techniques, models of measurement and performance indicators
(Hattie, 2009). In 2018, Hattie’s Visible Learning research synthesised findings from
1500 meta-analyses of 90,000 studies (Hattie, 2018). Secondly, Rossi and
Montgomery’s model focuses mainly on societal student’s context, which points to
two distinct scenarios. Firstly, the community environment and home quality,
secondly the quality of the school such as the classroom conditions, curriculum and
student’s incentives (Akama, 2017). Thirdly, a research group led by Dunlosky from
Kent State University in 2013 presented ten years of literature indicating the possible
enhancement of student accomplishment in different conditions (Ericsson & Pool,
2016). Lastly, the “Chemer, Hu, and Garcia’s model” is a longitudinal study
developed by Martin M. Chemers, Li-tze Hu, and Ben F. Garcia at the University of
California. They inspected the effects of optimism and academic self-efficacy on
students’ achievement, commitment to continuing in school, health and stress.
Chemers et al. (2001)

These studies show that there is a broad range of research highlighting numerous
learning factors affecting students’ achievement. Among then, there are many factors
outside of students’ control, even though they are aware of those factors, they may not
be able to address issues associated with factors on their own. For instance, students
cannot choose the place where they are born, and they may not be able to change
other people’s decisions. However, students can control learning factors such as their
attitude, psychology, behaviour, self-responsibility skills and most of the cases their
physical health. Furthermore, students have the responsibility for their communication
and how they want to study and learn. There is a gap in the literature exploring and
associating these different perspectives from students’ controllable factors (Akama,
2017).

This paper proposes a student-controllable learning factor model that combines the
perspectives of Psychology, Self-responsibility, Sociology, Communication, Learning
and Health & wellbeing (PS2CLH). The proposed model used qualitative methods to
identify underlying aspects affecting academic achievement and selected controllable
factors.

Then, data is collected through a self-evaluative web-based questionnaire. Each
student’s past performance and factors affecting this are then quantified. This study
reveals the impact of students’ controllable factors on student achievement. The focus
of the hypothesised PS2CLH model is on factors which students can control so that
students could be aware of how such factors influence their achievements and then
take actions to address these issues independently or being taught via mentorship
programs.



Proposed PS2CLH’S model

PS2CLH’s model is a student-controllable learning factor model for enhancing
students’ ability to control their performance, which combines the perspectives of
Psychology, Self-responsibility, Sociology, Communication, Learning and Health &
wellbeing. This research acknowledges the existence of other perspectives, however,
the proposed model excludes them for the absence of a scientific study showing the
correlation between those perspectives with student’s academic performance, such as
the religion, spirituality, positive thinking, law of attraction and so on.

The proposed PS2CLH’ model, is the big umbrella abstract concept of the PS2CLH’s
perspectives. Knowing that each perspective has a large spectrum of learning factors
affecting students’ performance, the application of the model will be adapted to each
Country or University’s reality. Selecting for each perspective only the most influence
learning factors, since each University has their own challenges.

The proposed PS2CLH model was inspired by the area of child development and
early learning (Landry, 2014). This field develops children’s critical skills through
interactive play in a safe and engaging environment. The domains of child
development and early learning are categorical organized by: cognitive development;
general learning competencies; socioemotional development; and physical
development and health [8] (Allen et al., 2015). The categorisation of child
development and early learning stems from a variety of sources.

Therefore, there is not a single best categorical organisation. Indeed, it is essential to
recognise that the perspectives shown in PS2CLH Fig. 1 are not easily separable. For
instance, general cognitive processes also relate to learning competencies, such as
persistence and engagement (Allen et al., 2015). Nevertheless, PS2CLH identify the
main factors affecting students’ achievement, which are on students’ daily life
control, and recognise that they are interactive and mutually reinforcing rather than
hierarchical (Allen et al., 2015). For future students’ representation, the diagram
merges six perspectives into three pairs.

PS2CLH’S MODEL ~ -ooooooooooooooooo .

Communication; verbal/
nonverbal expression, regulate
one's interpersonal interactions,

language, literacy, active listening

Psychology; cognitive skills,
genetic, IQ, attention, memory,
executive function, reasoning,
stress, depression, anxiety, fear

Sociology: students’ study
environment, socio-economics,
family and friends’ relationship,
studying and working, bullying,

long distance home-university

Self-responsibility; non-cognitive
skills, regulate one's actions,
persistence, willingness, self-
management, self-awareness,

decision-making

h 1
! Learning; learning technique Past performance Health & wellbeing; Safety, i
1 skills, problem solving, critical — GPA nutrition, resting, growth, fitness, [t
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Figure 1: Diagram PS2CLH’s perspectives

The “P” on PS2CLH stands for Psychology and “S” for Self-responsibility. These two
perspectives relate in terms of internal skills where Psychology represents cognitive
skills and Self-responsibility non-cognitive skills. Both perspectives deal with



students’ internal state where one’s mind and the other perspective is related to
willingness. Therefore, they are selected because it is directly related to student
performance, and most of the factors affecting students’ performance are in the
students’ control.

Likewise, the diagram presents Sociology “S” and Communication “C”, where Social
perspective covers the following elements social-interaction, family and friends’
relationship and study environment. Communication is essential for human
interaction, allowing to express their thoughts and understand others. Excellent
communication is vital during the learning process and seems that it could be in the
students’ control.

The “L” means learning and “H” Health & wellbeing, to a large extent the mental and
physical health and wellbeing elements, is reflected in the diagram, and it is the
students’ control to apply better learning technics and take care of their health &
wellbeing. These perspectives direct affect students’ performances. There is below,
scientific literature to support the proposed PS2CLH’s perspectives on the
hypothesised model.

A. Psychology and Self-responsibility

According to Cambridge dictionary, Psychology can be defined as logical
investigation in which the human behaviour is drifted due to the way the human mind
works (Cambridge University Press, 2019). This perspective is important since,
students’ psychology has a direct impact on their performance. Hattie’s list of factors
that affect students’ academic performance, presents a wide range of studies
supporting the idea that psychological learning disabilities, such as autism, dyslexia,
ADHD and so on, negatively affect learners’ academic performance. On the other
hand, considerable research proves that psychological interventions for students with
learning needs have a high impact on their achievement.

Self-Responsibility — it can be defined as being capable to aknowledge your own
emotional clashes without blaming or projecting upon someone else. The lack or not
of this characteristic determines behaviours (Ascensionglossary, 2019). Self-
responsibility skills specify behaviours, strategies and attitudes which are thought to
underpin victory in life, such as resilience, beliefs, and self-control. The term self-
responsibility is associated with non-cognitive skills since it is related to “personal
choice and learners’ willingness”, contrary to genetic or cognitive skill. The concept
of ‘non-cognitive skill was coined by Bowles and Gintis (Bowles & Gintis, 1976) to
emphasise the factors instead of those measured by cognitive test scores. Bowles and
Gintis bring to light the role of perseverance, motivation and attitudes instead of
academic skills and 1Q, as factors contributing to accomplishment. Some studies
reinforced their results, confirming the vital role of non-cognitive skills such as
student’s attitudes, determination and commitment over and above cognitive skill in
influencing social behaviour, and students’ results and health (Bowles & Gintis,
1976).

The well-known scientist, Michio Kaku, describes the importance of non-cognitive
skill. He said that when they look at all the different theories about what makes a
successful person. They realise that almost all the theories are wrong because it has



been verified, for instance, that high IQ does not determine the outcome or a person’s
success (Kaku, 2018). He asked what the one psychological test that correlates with
success in life is, and he found out that the marshmallows test predicts people’s
success. The marshmallow experiment created by Walter Mischel, who studied delay
gratification in young children, emphasises self-control in human growth. The
experience consisted of asking a child if he/she wanted a marshmallow at that
moment or two marshmallows an hour from then, and the children that wanted a
marshmallow immediately tended to be those who wanted shortcuts, those who did
not want to put in the hard work (Mischel, 2015).

Resisting the marshmallow and the success of self-control generated studies such as
“Grit” the power of passion and self-control developed by Angela Duckworth
(Duckworth, 2017).

‘Grit’ and Self-control are some of the non-cognitive skills which have a strong
correlation with students’ performance. However, these skills seem to be more
correlated with steady personality rather than soft skill (Lesli & Ingrid, 2013). On the
other hand, interventions developed by Wilson in his book title “REDIRECT”
(changing the stories we live), his interventions show long term positive outcomes for
students (Wilson, 2013).

To summarise psychological and self-responsibility perspectives, the psychology
perspective represents the students’ internal state of the mind and behavious and the
self-responsibility is related to the student’s decision. As presented below changing
both perspectives will positively impacted on the students’ mind, behavious and
decisions, leading to a better performance. It is moving to the next views, an
examination of sociology and communication perspectives.

B. Sociology and Communication

Sociology is usually defined as a social science that studies the human interactions in
societies and acknowledge the processes used to change or preserve their way of
living (Faris, E.L, 2019). There is a strong correlation of students’ academic results in
secondary school with their academic activities, awareness of their adapting study’s
strategies, parent’s guidance, family pay, parent’s level of education, and so on.
Students’ social facet and their homes plays an important role on students’
performance. The environment at school or the university, for instance, Laiqa et al.
(2011, pp.16-707) support the notion that the school facilities affect the education
process. Rossi and Montgomery’s model also reinforces this idea where it focuses
mainly on social student’s context, which leads to two distinct scenarios. Firstly, the
quality of the school climate and curriculum. Second, the quality of home &
community environment Chemers et al. (2001, pp.55-64). Laiqa et al. (2011, pp.16-
706) introduce an essential factor, which is the fact that the environment directly
affects students’ academic performance. Therefore, a home architecture is essential,
the shape, colour, texture, scale, proportion and quality of illumination links to the
quality of the environment. Those conditions impact on human and cultural
behaviour. Although most of the researches focus is at the schools’ level rather than
the residence, they bring light to the fact that building conditions associated with
personal comfort, which affects students’ performance.



Lawson and Bacolod (Lawson, 2001) support this argument, declaring that the supply
of essential services for instance, “the electricity in learning environment improves
the concentration of teachers and students” Laiqa et al. (2011, pp. 16-709). Bearing in
mind that people’s environment is dynamic and constructed out of family and social
relations. Family structure has a direct impact on students’ achievement. Bankston
and Caldas (1998, pp.715-723) research states that non-single-headed families are six
times more likely to be wealthy than single-headed families. Consequently, students
in the single-headed family’s environments will not only have to live without a father
or mother figure but also with financial difficulties. Referencing Mulkey et al.
(Mulkey et al, 1992, pp.48-65), family structure influences their school performance.
Furthermore, Bankston and Caldas (1998, pp. 18-716), reinforce the idea that
students’ family structure has its impact on educational success not only
socioeconomic status.

Social relationships and Communication play an important role on students’
performance. Communication is a process by which messages or specific information
is led from a precise spot or individual to another, or the message itself. Likewise,
communication can be a trade of information and the manifestation of feeling that
culminate in understanding (Cambridge University Press, 2019). According to Noble
(Noble et al, 2006), Social communication skills also play an essential role in
students’ achievement. Therefore, it creates significant upheaval for some students,
due to inconsistency between the languages at home and on campus. It created a
double-awareness on the process of adapting to a different language environment. On
the other hand, according to Abdullah (Abdullah, 2005, pp.1-26) students with
efficiency in English and excellent communication skills expand their achievement.
Furthermore, William & Burden’s (1997) discovery that language in the classroom
gives confidence among students to discuss, to use the new terminology to
communicate and experiment different forms of conveying meanings as well as to
deal with failures and successes.

In brief, the social perspective is related to the student’s external environment, and
communication is the student’s perception of the bridge between external and internal
dialogue. Improving students’ social relationships and their communication gives to
students’ a sense of belonging, confidence to express thoughts and facilitate the
learning process. Finally, moving on to learning and health & wellbeing perspectives.

C. Learning and Health & wellbeing

Learning could be described as the transformative process of assimilate information
after internalizing and blended with we have experienced before, bringing the need to
assimilate the new content and expands our experience overall. This process of
learning depends on three phases: input, process and reflection (Malamed, C, 2019).
There is an outstanding monograph “Improving students’ learning with effective
learning techniques”. Developed at Kent State University in 2013 a study, which
presents ten years of literature indicating that they could enhance student
accomplishment across a wide range of environments. That study focuses on practical
learning techniques a research group led by Dunlosky (2013, pp. 4 —58).

Active learning strategies have been presenting positive results in students’ academic
performance. Ericsson is considerate to be the research leader of what makes people



great in what they do. He coined the term “expertise”, inspired the 10.000 hours rule
and created the deliberate practice. For 30 years deliberate practice is a powerful
method to help children to develop expertise on practical learning. On his recent
book, “PEAK” Ericsson calls attention to purposeful practice, divided into four
components of purposeful practice. 1. Having a clear goal, 2. Intense Focus, 3.
Immediate feedback and 4. Get out of their comfort zone (Ericsson & Pool, 2016).

Wellbeing is characterized as a decent or agreeable state of existence, as well as a
state portrayed by happiness, satisfaction, safety and success. (Dictionary.com, 2019).
Health & wellbeing is the other perspective that has a significant impact on students’
performance. According to academic Singh, there is a correlation between physical
activity and scores on various subjects. Ms. Singh argues “There are, first,
physiological explanations, like more blood flow, and so more oxygen to the brain.
Being physically active means that there are more hormones produced like
endorphins. Also, endorphins make the stress level lower and improve the mood,
which means better performance” (Singh, 2012). Likewise, students involved in
organised sports are more focused on the classroom. However, differences among the
observational studies lead Ms. Singh to declare that it is not possible to establish the
correlation between the amount or kind of activity and the level of academic
enhancement (Singh, 2012).

In a nutshell, improving learning and health & wellbeing perspective are crucial to
rise students’ performances, these areas represent the student’s strategy and action
toward education.

Testing the proposed PS2CLH’s perspectives: Angolan context

Angola is a developing Southern African country, which obtained independence in
1975, then lived in a state of civil war until 2002. The war left many psychological
and social traumas which affected the Education System directly; as a result, in
Angola, the level of students’ academic performance is at a considerably low level
(UNICEF, 2011, pp 22). In the Country, no scientific studies are pointing on the
relationship between factors affecting students’ achievement. Therefore, the
variable’s selection reflects the common belief of what should be the factors that
affect the most students’ performance. In addition, was taken into consideration the
current Angolan reality. Also, the variables selected are self-evaluated variables, that
do not need external test.

Data collection was carried out in Luanda capital of Angola, at ICT laboratory of
“Universidade Catolica de Angola”. Data is collected through a self-evaluative web-
based questionnaire. Each student’s PS2CLH’s factors affecting their performance are
then quantified using a 5 point Likert scale labelled as ‘strongly disagree’, ‘tend to
disagree’, ‘Do not know’ ‘tend to agree’, ‘strongly agree’. Initially, the population
sample number was around 500 students from different courses and years, after the
clean-up process had around 432 students. The balanced partition split found between
results and percentage for the available data was: 60% training, 20% testing and 20%
validation. The test model uses the past performance grade point average GPA as the
target variable where it is correlated with all other variables selected on the
implementation of the PS2CLH model in Angola.



The students range ages was between 18 to 30 years old, both male and female, with a
nationality of 98% Angolan, on degree program where the majority of the students
was between their second and third years.

Perspectives of Angolan Context PS2CLH’s variables

Perspectives Angolan Context PS2CLH’s variables

Psychology Stress; Feel depressed; anxiety or fear; Disturbance of the mode of being;
believe in witchery; low self-steam; some unspecified psychological problems

Self- Set priorities; Establish and achieve personal goals; Time management; Aim

responsibility for excellence; Procrastination; Immediacy; Accept the change; hours study
per day

Sociology Studying and working; Bullying; Family income; Sensual images;
Discouragement and negativity; Long distance; certain negative beliefs and
habits; bad conditions of habitability; Lack of electricity; water or sanitation,
Lack of public transport; hours play/distraction per day

Communication | Fluency in language; Understand the lecturer in the classroom; Understanding
and interpretation of reading; Expressing yourself; Grammar and vocabulary;
Stuttering or typology of disfluencies; learning prob which impact my
communication

Learning Preparation of a questionnaire; Highlighting and underlining; Practice tests;
Reread; Distributed study; Self-explanation; Prepare summaries; Problem with
calculus and mathematic; ADHD

Health & Regular physical activity and exercise; feel mentally healthy; plenty of energy

wellbeing during the study time; eating healthily; rest body and mind; sleep problems.

Table 1. Variables used in Angolan context

Findings and discussion

Among numerous machine learning’s models tested, the “RandomForest model”,
shown at the Appendix session ‘Table 2’, produced the best result. The prediction
result presented by the model, based on proposed PS2CLH’s perspectives was 94% of
accuracy. Showing that the selected variables from proposed PS2CLH’s model
directly correlates with the target variable or the student’s academic performance. The
target variable was the students’ past performance, grade point average (GPA). For
more detail, find attached the predictor Importance variables at the Appendix session
‘Figure 3’. Having “studying and working”, one of the most significant predictor
importance. Followed by the variables “the average hour students play/distractions
per day”, “Aim for excellence in everything you do”, “Establish and achieve personal
goals” and “Practice Tests” and so on. It explains the correlation on time students
spend on distractions such as social network, spending hours with friends, and so on.
The “Aim for excellence in everything you do” and “Establishing and achieving
personal goals” variables also had a significant impact on the model. Dealing well
with these last variables has proven to be game-changing for top students, what seems
to be in harmony with the previous literature reviewed, such as the marshmallow
factor or delay instant gratification and apply deliberate practice.

Students were divided into three groups, the first group ‘No Participants’ was
approximately 50 students that did not fill the questionnaire, the second group was



‘Participants, No Interventions’, where these students filled the forms but did not
receive any interventions, and the third group of students was about 50 students, they
filled the questionnaire and had experts’ interventions (such as Piagetian programs)
on their learning factors. The average score in standard deviations effect size, are
shown below.

Average Score in Standard Deviations
(Effect Size)

No, Participants

_ 0.15 m Participants, No
Interventions
. [=

W Participants, with
Interventions

0 0.1 0.2 0.3 0.4 0.5

Figure 2: Shows the average score or GPA in standard deviations effect size

Due to lack of human resource, was selected 50 students from the initial 500 students,
to work on their major problems presented in the model. At the end of the semester
was found that it raised students’ awareness of PS2CLH perspectives, helped them
manage factors affecting academic performance more effectively.

Consequently, most of the students have enhanced their academic performance by
addressing these critical factors. Nevertheless, due to the limitations of the current
sample data, the PS2CLH model will be further monitored for various applications.

Conclusion and Future work

The proposed PS2CLH’s model presents the psychological perspective, which
correlates with the student’s internal state of mind. Thus, the self-responsibility
standpoint is related to a student’s daily decisions. Besides, the social perspective
links with students’ lifestyle environment. Additionally, a communication standpoint
associated with students’ perception and how they express themselves;
communication could be seen as the bridge between external and internal dialogue.
Finally, health & wellbeing and learning perspectives are related to the student’s
studying strategy and action.

Accordingly, to the results, students raised awareness about PS2CLH’s perspectives
from factors influencing students’ achievement and which are in their control, this
helped them to control how much influence the factors have on them. It empowered
the students, for instance, students start using a daily task to build new habits.

For future work, a representation of a student’s controllable factors can be built,
starting by developing a student’s web-based questionnaire. Each question would
have a weight and the sum of the questions’ value in specific coordinate value.
Having, psychology & self-responsibility (coordinate/axes X), social &
communication (axes Y), learning and health & wellbeing (axes Z). It results in



student representation on a point in three-dimensional space 3D. From a mentor’s or
university manager’s point of view, it is essential to measure and to keep track of the
student’s performance alongside factors which affect their academic achievement, it
will be possible to accomplish this intend using 3D student representation.

The PS2CLH’s model scalability can be further improved by the development of a
Social Network, where each student will have all the problems that most affect them
on a personal profile with their own individual learning factors. Thus, each student
will be able to independently and proactively work on those issues that affect their
results the most.
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Appendix

We have applied the SMOTE function to balance the lack of positive values “1 = 65", “0 = 367". Then applied the
“Random Forest” function to build the model

Having Created the model, we tested and validated, the accuracy was = 0.943%

0 1
367 65
> TrainSet <- SMOTE(Astudent ~ ., TrainSet, perc.over = 500, perc.under=120)
> table(TrainSet$ Astudent)

0 1
390 390
Call:

randomForest(formula = Astudent ~ ., data = TrainSet, importance = TRUE)
Type of random forest: classification
Number of trees: 500
No. of variables tried at each split: 8

OOB estimate of error rate: 4.54%

Confusion matrix:

0 1 class.error
0370 20 0.05128205
1 31359 0.07948718
Call:
randomForest(formula = Astudent ~ ., data = TrainSet, ntree = 500,  mtry = 8, importance = TRUE)

Type of random forest: classification
Number of trees: 500
No. of variables tried at each split: 8

OOB estimate of error rate: 4.92%
Confusion matrix:
0 1 class.error
0368 22 0.05641026
1 32358 0.08205128
> table(predTrain, TrainSet$ Astudent)

predTrain 0 1
0 390 0
1 0 390
> # Predicting on Validation set
> predValid <- predict(modell, ValidSet, type = "class")
> # Checking classification accuracy
> mean(predValid == ValidSet$ Astudent)
[1] 0.9425926
> table(predValid, ValidSet$ Astudent)

predValid 0 1
0 94 2
1 2 12

predict_unseen

0 1
0 130 7
1 5 19

Table 2. Application of the Random Forest function



Feature

Understanding.and.interpretati...
Understand.the.leccturer.in.the...

Time.management

Stuttering.or.typology.of.disflue...

Studying.and.working
Stress

learning.prob.which.impact.my....

Speak.fluently
Sleep.problem
Set.priorities
Sensual.images
Self.explanation
Reread
Procrastination
ADHD

Problem.with.calculus.and.mat...

Prepare.summaries
Preparation.of.a.questionnaire
Practice.tests
Hours.play.distration.per.day
hours.study.per.day
Long.distance

Lack.of .electricity.water.and.sa...
Lack.of.a.network.of.public.tran...

Immediacy

some.unspecified.psychological....

low.self.steam
Feel.depressed
Rest.body.and.mind

Regular.physical.activity.and.ex...
plenty.of.energy.during.the.stu...

feel.mentally.healthy
Eating.healthy
Highlighting.and.underlining
Grammar.and.vocabulary

Feel.that.there.is.a.void.in.my.li...

Family.income
Expressing yourself

Existence.in.my.family.of certai...
Establish.and.achieve.personal....
Disturbance.of.the.mode.of.bei...

Distributed.study
Discouragement.and.negativity
Conditions.of.habitability
Bullying

Aim.for.excellence.in.everythin...

Accept.the.change
A.generalized.anxiety.or.fear
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Figure 3: Feature importance Angolan context



