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Abstract This study explores cognitive strategies, visual-spatial abilities, and memorization efficacy among 95
senior high school STEM students at the University of Mindanao, Matina Campus. The study employs meticulous
quantitative analysis, utilizing Spearman correlation analysis and multiple linear regression models. The
investigation revealed a moderate utilization of cognitive strategies among participants, favoring rehearsal over
organization strategies. Meanwhile, visual-spatial abilities are found to be at an average proficiency level, with a
strong inclination towards interpretation. Participants exhibit high level of memorization efficacy, with retrieval
accuracy and retention rate outperforming recall speed. Contrary to previous studies, there was no significant
relationship found between cognitive strategies and memorization efficacy, while a strong correlation was found
between visual-spatial abilities and memorization efficacy, which underscores the importance of incorporating more
visual-spatial learning experiences into educational curricula to enhance memory retention and foster academic

success among senior high school STEM students.

Keywords: education, cognitive strategies, visual-spatial abilities, memorization efficacy, respondent, Davao City

Cite This Article: Doloritos Mico B, Rosario Vincent P, and Torrejos Chrestine B, “Cognitive Strategies,
Visual-Spatial Abilities, and Memorization Efficacy among Stem Senior High School Students.” American Journal
of Educational Research, vol. 13, no. 4 (2025): 184-232. doi: 10.12691/education-13-4-5.

1. Introduction

In the realm of education and cognitive psychology,
one enduring issue has remained at the forefront: the
effectiveness of memorization, particularly its impact on
learning outcomes, garnering substantial attention in
educational research. Recent data from standardized
testing and assessments have shown a concerning decline
in individuals’ memorization efficacy across various
subjects [1,2,3], raising questions about the factors
contributing to the diminishing effectiveness of
memorization strategies in contemporary education.
Building upon this concern, effective memorization is
crucial. It forms the basis for developing higher-order
thinking, critical analysis, and problem-solving skills
necessary for navigating the complexities of science
education [4]. A prior investigation into learning strategies
among East Asian students using PISA 2012 data revealed
the multifaceted nature of memorization. Among the four
identified learning strategy types, 'metacognitive strategies
with memorization' predominated (50.70%), highlighting
the intricate cognitive processes employed by East Asian
students who integrate metacognition with memorization
for higher academic achievement [5]. This underscores the
significance  of  exploring  factors  influencing

memorization efficacy, not merely as an academic pursuit
but as a means to unlock the potential of future scientists
and innovators.

Notwithstanding the importance of memorization,
educators and students alike grapple with persistent
difficulties in efficiently memorizing complex scientific
concepts. Recent statistical data show that despite the
increasing emphasis on STEM education, students often
need help with the intricate memorization demands of
these subjects (National Center for Education Statistics,
2022). The expanding volume and complexity of scientific
information necessitate innovative strategies to enhance
memorization efficacy [6,7]. Additionally, the rise of
digital learning tools and the shift to online education have
transformed the learning landscape, demanding a nuanced
exploration of the factors underlying effective
memorization in the digital age [8,9,10]. This study
explores the intricate interplay of cognitive strategies,
visual-spatial abilities, and memorization efficacy among
senior high school STEM students. While existing
literature suggests potential connections between these
factors [11,12,13], the specific nature of their correlation
with memorization efficacy remains unclear. By
investigating these variables, this study aims to shed light
on their potential influences and implications for
instructional practices, contributing to the holistic
development of future scientists and thinkers.
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For the effectiveness of educational instruction, it is
imperative to consider the constraints of the working
memory, which has a limited capacity for retaining
information, and therefore, instructional methods should
be designed to mitigate the risk of cognitive overload [14].
Access to solution steps allows learners to concentrate
their finite working memory resources on learning about
the deep structural features of the problems presented to
them [15]. Importantly, this knowledge can be applied to
solve similar classes of problems. Notably, the worked
example effect has become the most widely studied effect
in Cognitive Load Theory research [16,17]. Cognitive
strategies come into play as they enable individuals to
manage and optimize cognitive load by selecting
appropriate encoding methods [18,19,20]. Visual-spatial
abilities become paramount within this framework, as they
provide a means to simplify complex concepts through
visual representation, ultimately leading to a reduction in
the cognitive load associated with memorization tasks
[21,22], aligning with the Dual Coding Theory proposed
by Allan Paivio (1971) that combining verbal and non-
verbal (visual) encoding enhances learning and memory
retention.

This study scrutinizes two pivotal independent variables:

cognitive strategies and visual-spatial abilities. The Levels
of Processing Theory, proposed by Craik and Lockhart
(1972), highlights the significance of engaging students in
meaningful activities like elaboration and organization,

emphasizing  the  cognitive  strategies  variable
encompassing three crucial indicators: rehearsal,
elaboration, and organization. Rehearsal involves

repeating and practicing information and has been widely
used as an indicator for various cognitive processes by
previous researchers [23,24,25]. Elaboration delves into
deep information processing, wherein individuals link and
connect new knowledge to existing schemas [26,27] and
has been a widely adopted gauge as well [27].
Organization is another pivotal cognitive strategy that
revolves around structuring information into meaningful
frameworks [28] and has served as a marker for diverse
cognitive processes in prior studies [29,30,31]. These
indicators have garnered recognition in prior research,
validating their efficacy in assessing cognitive strategies
in various educational contexts [32].

Following cognitive strategies are visual-spatial
abilities encompassing a broad spectrum of skills essential
for effectively comprehending and maneuvering spatial
information. Rooted in the Environmental Enrichment
Theory by Rosenzweig (1996), visual-spatial abilities are
integral to cognitive functioning, playing a crucial role in
tasks involving spatial reasoning and problem-solving.
Within this study, visual-spatial abilities are discerned
through three distinct indicators: spatial visualization,
interpretation, and manipulation. Spatial visualization
pertains to an individual's ability to mentally represent and
manipulate spatial objects and structures [33] and has been
a widely adopted gauge for assessing visual-spatial
abilities [34,35,36]. Interpretation emphasizes one's
capacity to understand and extract meaning from visual-
spatial information [37] and has been employed by
numerous studies as an indicator as well [38,39,40].
Manipulation delves into an individual's proficiency in
mentally rotating and transforming spatial objects [41] and

has also served as a standard metric [42,43,44]. These
indicators have received acclaim in academic literature,
firmly establishing their status as valid and reliable
measures of visual-spatial abilities [45].

Furthermore, memorization efficacy will assess the
effectiveness of learning and cognitive performance.
Memorization, a fundamental cognitive process involving
the encoding and retrieval of information, serves as a
cornerstone of learning and daily functioning [46] and is
supported by established cognitive psychology and
education research such as spaced repetition [47] and
metacognition [48]. Its efficacy plays a substantial role in
influencing students’ academic performance, and three
distinct indicators have been chosen to evaluate
memorization  efficacy = comprehensively:  retrieval
accuracy, retention rate, and recall speed. Retrieval
Accuracy examines an individual’s capacity to accurately
recall and retrieve previously learned information [49] and
has been a widely adopted gauge for assessing
memorization efficacy in previous research [50,51,52,53].
Retention Rate focuses on an individual’s ability to retain
information over time, reflecting the durability of
memorized content [47] and has also found an extensive
application as an indicator [54,55,56]. Lastly, Recall
Speed measures the swiftness with which an individual
can retrieve memorized information, indicating the
efficiency of memory recall processes [57] and has been
frequently employed as a marker for memorization
efficacy [58,59]. These carefully selected indicators
provide a robust framework for comprehensively
evaluating memorization efficacy among senior high
school STEM students. By employing these indicators and
their respective validated assessments, this study aims to
advance the understanding of memorization processes and
their implications for instructional practices in senior high
school STEM education.

In recent years, several studies have delved into the
factors influencing memorization efficacy among senior
high school STEM students, shedding light on the
complex interplay between cognitive strategies and visual-
spatial abilities in the efficacy of memory. Almarzouki,
Khan, Al-Mansour, Al-free, Abuznadah, and Althubaiti
[60] conducted an experimental investigation targeting
short-term information retention and examined the
effectiveness of various cognitive strategies. Despite
implementing approaches such as frequent quizzes and
summarization during lectures, the study found no
improvements in memorization efficacy. Similarly, Pilotti,
Alkuhayli, and Ghazo [61] provided substantial evidence
about the absence of a relationship between cognitive
strategies and memorization, challenging traditional
assumptions about the effectiveness of strategies like rote
learning in attaining superior memory skills.

Concurrently, studies have explored the association
between visual-spatial abilities and memorization efficacy.
Macchitella, Romano, laia, Vizzi, Mammarella, and
Angelelli [62] proposed a limited connection between
visual-spatial abilities and memorization, while Badmus
and Jita [63] suggested a significant correlation, especially
in domains such as physics. Furthermore, findings by
Zhang and Jerkinson [64] indicated the critical role of
visual-spatial abilities in improving memory efficiency,
particularly in specialized subjects such as biology, and
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the research conducted by Babu and Kalaiyarasan [65]
provides additional evidence for this idea, showing that
fostering visual-spatial skills lays the groundwork for
executive functions and boosts the retention of
information over time, especially within scientific fields.

However, despite these valuable insights, there remains
a critical research gap in educational psychology,
particularly in the context of senior high school STEM
education. While these studies have explored the factors
influencing memorization efficacy, they did not
specifically investigate the relative influence of cognitive
strategies, encompassing rehearsal, elaboration, and
organization, along with visual-spatial abilities, including
spatial visualization, interpretation, and manipulation, on
memorization efficacy. This gap is significant as it hinders
the extensive understanding of the complex interplay
between these variables, making it urgent to investigate
how these cognitive factors uniquely contribute to
memorization efficacy among this demographic [66].
Moreover, this study contributes to new knowledge by
providing insights into the specific dynamics between
cognitive  strategies and visual-spatial abilities in
predicting memorization efficacy. By discerning the
relative strength of their predictive power, this research
offers a nuanced understanding of the underlying
cognitive processes involved in effective memorization
among senior high school STEM students. The decision to
conduct this study is justified by the need to move beyond
the general examination of memorization efficacy and
delve into the distinct contributions of cognitive strategies
and visual-spatial abilities, ensuring that this research is
not a repetition of prior studies but a targeted exploration
of the unique factors impacting memorization in the
context of senior high school STEM education.

Furthermore, this study holds significant importance in
education and cognitive psychology by shedding light on
the interplay between cognitive strategies, visual-spatial
abilities, and memorization efficacy. Memorization, a
foundational process in learning, directly impacts students’
academic  performance and  daily  functioning.
Understanding the relative influence of cognitive
strategies and visual-spatial abilities on memorization
efficacy is academically relevant and socially valuable.
The findings of this research have the potential to
revolutionize instructional practices, particularly in senior
high school STEM education, by offering insights into
tailored strategies that enhance students’ memorization
skills. By linking the gap between theory and practice, this
study aligns with the United Nations Sustainable
Development Goals (Quality Education and Good Health
and Well-being), as it contributes to the promotion of
effective and equitable education, thus fostering cognitive
development and overall well-being among students. The
implications of this research extend beyond the classroom,
with practical applications in cognitive enhancement
programs that can positively impact people across
different areas of their lives, thereby addressing the
broader societal need for lifelong learning and cognitive
well-being.

In light of these considerations, this study aims to
assess how cognitive strategies and visual-spatial abilities
influence the memorization skills of senior high school
STEM students, potentially informing changes in

educational practices. It will measure the cognitive
strategies of respondents (rehearsal, elaboration, and
organization), their visual-spatial abilities (visualization,
interpretation, and  spatial  manipulation), and
memorization efficacy (retrieval accuracy, retention rate,
and recall speed). Additionally, it will investigate the link
between  cognitive  strategies and  memorization
effectiveness and the correlation between visual-spatial
abilities and memorization outcomes.

2. Method

Research Participants

The research respondents for this study consisted of 95
STEM students currently enrolled at the University of
Mindanao Matina Campus in Davao City. This specific
selection of respondents aligns with the methodology
suggested by Davis (2020), which emphasizes the
importance of considering the context and characteristics
of the study population. By focusing on senior high school
STEM students, the researchers examined the relevance of
cognitive strategies and visual-spatial abilities in the
educational context of science, technology, engineering,
and mathematics disciplines. This approach is supported
by the work of Johnson and Brown (2018), who highlight
the importance of studying cognitive processes within
domain-specific contexts.

In selecting research respondents, explicit inclusion and
exclusion criteria were set. Only the senior high school
STEM students currently enrolled at the University of
Mindanao Matina Campus in Davao City participated in
this study. This criterion ensured that the research sample
was homogeneous in terms of academic level and field of
study, enhancing the internal validity. Exclusion criteria
will encompass undergraduate students, postgraduate
students, and those pursuing non-STEM disciplines, as
their experiences and cognitive processes may differ
significantly from the STEM population under
investigation. By delineating these criteria, the study
adheres to rigorous standards and ensures that the selected
respondents are the most relevant for addressing the
research questions.

Research Instrument

This quantitative research employed a comprehensive
set of questionnaires to measure cognitive strategies,
visual-spatial abilities, and memorization efficacy among
senior high school STEM students. Cognitive strategies
were assessed using the Motivated Strategies for Learning
Questionnaire (MLSQ) for rehearsal, elaboration, and
organization, comprising 15 items that will prompt
respondents to indicate the frequency with which they
engage in specific cognitive strategies using a 5-point
Likert scale, ranging from "1 = Not at all true of me"” to "5
= Very true of me.” In interpreting data, the responses
were analyzed using the mean scores of each indicator of
the variable cognitive strategy (rehearsal, elaboration,
organization). The mean scores of each indicator were
calculated by summing the responses to the relevant items
and dividing them by the total number of items. Higher
mean scores indicate a greater frequency of utilization in
the respective cognitive strategy. A mean score ranging
from 1.00 - 1.99 indicates low utilization, 2.00 - 3.99
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indicates moderate utilization and 4.00 - 5.00 indicates
high utilization in the cognitive strategy.

Visual-spatial abilities were evaluated through the Trail
Making Test (TMT) for visualization, the Raven's
Standard Progressive Matrices (RSPM) for interpretation,
and the Mental Rotations Test (MRT) for manipulation.
The TMT consists of two parts, Parts A and B, each
comprising 25 circles distributed on a sheet of paper. In
Part A, participants are instructed to connect numbered
circles in ascending order (1-25), and Part B involves
connecting circles alternating between numbers (1-13) and
letters (A) in an ascending pattern. Completion times for
both parts were recorded in seconds. To compute the mean
score, the total completion times for each Part were
summed across all participants and divided by the total
number of participants. The interpretation of results
followed established guidelines: Completion times around
29 seconds for Part A was considered average, while
completion times exceeding 78 seconds suggested
deficiency. Similarly, completion times around 75 seconds
for Part B were considered average, with over 273 seconds
indicating deficiency. Additionally, if most participants
took around 90 seconds for Part A or 3 minutes for Part B,
further evaluation may be warranted.

Meanwhile, the results were further assessed using
RSPM, wherein participants were presented with a series
of 24 matrices, each containing a missing piece or pattern.
They were instructed to identify the missing piece or the
pattern that logically completes each matrix. To respond,
participants encircled the number (1-8) corresponding to
the option they believed best completed the pattern.
Interpretation of RSPM results was based on the number
of correct responses and the complexity of the matrices
completed. To calculate the mean score of the RSPM
responses, the number of correct responses for each
participant was converted into a percentage. Then, the
total percentage scores across all participants were
summed up and divided by the total number of
participants.

Furthermore, for the MRT, students were presented
with a series of 20 items, each containing a target shape
and four options on the right. Participants were instructed
to identify and encircle two boxes from the four choices
corresponding to the two rotated versions of the target
shape. Thus, each item had two correct answers. MRT
results were interpreted based on the number of correct
responses,  reflecting  participants' accuracy in
manipulating spatial information. Higher scores indicated
better performance, suggesting stronger spatial cognition
and manipulation skills. To calculate the mean score, the
total number of correct responses for each participant was
converted into percentages, then summed across all
participants, and divided by the total number of
participants. A mean score ranging from 0 to 33 indicates
low manipulation skills, a mean score between 34 to 66
represents average manipulation skills, while a mean score
between 67 to 100 suggests high proficiency,
demonstrating strong mental rotation abilities.

Memorization efficacy was gauged using the Rey
Auditory Verbal Learning Test (RAVLT) for retrieval
accuracy and retention rate with five trials and 15 items
each, along with the Digit Symbol Substitution Test
(DSST) for recall speed of 90 items. To conduct the

RAVLT, the facilitator read the list of 15 words aloud,
ensuring a consistent pace across each reading. This
process was repeated five times, with each trial allowing
the student to recall the words in any order. The scoring
was based on the total number of correct words recalled
across all five trials, providing insight into the students'
retrieval accuracy and retention rate. Each student's score
was converted into percentage to calculate the mean score
for the RAVLT. Subsequently, these percentage scores
were summed across all students and then divided by the
total number of participants. A high mean score for
RAVLT is 67 to 100, indicating strong retrieval accuracy
and retention rate, suggesting that students can memorize
and recall information effectively. An average mean score,
typically in the range of 34 to 66, signifies moderate
proficiency in verbal learning and memory skills. A low
mean score, typically 0 to 33, points to challenges in
retaining verbal information, indicating potential areas for
improvement in memorization skills. This comprehensive
interpretation offers insights into the broader learning
capabilities within the study cohort and helps identify
areas for further research or educational support.

Meanwhile, to conduct the DSST, students were given a
worksheet containing symbols for each number. The
facilitator administered a timer for 90 seconds, and
students were instructed to draw the appropriate symbol
for each number as quickly as possible. This time
constraint was intended to test recall speed and memory
processing under pressure. Scoring for the DSST was
based on the total number of correct symbols drawn by the
students, corresponding to 1 point each. This score
measured the student's recall speed and accuracy in
completing the task within the given time limit. To
calculate the mean score for the DSST, the total scores of
each student were converted into a percentage, summed
up across all students, and divided by the total number of
participants. A high mean score for the DSST ranging
from 67 to 100 indicates that students, on average, are
quick and accurate in recalling and drawing the correct
symbols, demonstrating effective memorization and
cognitive processing speed. An average mean score,
typically in the range of 34 to 66, reflects moderate
proficiency in recalling and drawing symbols, suggesting
adequate cognitive processing speed with room for
improvement in accuracy or speed. A low mean score,
typically in the range of 0 to 33, suggests slower recall or
higher error rates, indicating a need for additional support
or practice in these areas. This comprehensive
interpretation of the DSST scores provides insight into the
overall recall speed and efficiency among the student
group, allowing educators to identify strengths and
weaknesses in memorization skills.

Content validity was established through an expert
review of the questionnaires to confirm the validity of the
research instruments and their alignment with the intended
constructs of cognitive strategies, visual-spatial abilities,
and memorization efficacy. Construct validity was
assessed through factor analysis to confirm the underlying
structure of the questionnaires. Internal consistency
reliability was determined using Cronbach's alpha. This
ensures that the items consistently measure the intended
variables.  Additionally, test-retest reliability —was
conducted with a subsample of 30 respondents over a two-
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week interval to assess the stability of the measurements
over time, further enhancing the reliability of the data
collected. These validity and reliability assessments
upheld the integrity of the research instruments and the
quality of the data gathered in this study.

Design and Procedure

The research design employed in this study was a
guantitative cross-sectional correlational design. This
design allowed for assessing the relationships between
cognitive  strategies,  visual-spatial  abilities, and
memorization efficacy among senior high school STEM
students at the University of Mindanao Matina Campus in
Davao City. Data were collected over a specified
timeframe without introducing any experimental
interventions, enabling the examination of these
relationships as they naturally occurred within the selected
sample of respondents. This research design was
consistent with the guidelines suggested by Smith (2019)
for studying predictors of academic performance among
student populations.

The data-gathering process began with obtaining
official permission from the University of Mindanao
Matina Campus administration. Subsequently, informed
consent was sought from the selected senior high school
STEM student respondents in accordance with ethical
guidelines (APA, 2022). Once respondents provided
consent, they were administered the set of questionnaires,
which includes the Motivated Strategies for Learning
Questionnaire (MLSQ), Raven’s Standard Progressive
Matrices (RSPM), Trail Making Test (TMT), Mental
Rotations Test (MRT), Rey Auditory Verbal Learning
Test (RAVLT), and the Digit Symbol Substitution Test
(DSST).

In alignment with ethical considerations outlined by the
American Psychological Association (APA, 2022), strict
measures were implemented to protect respondents’ rights
and data privacy. Every participant was asked for
informed consent to ensure they willingly participated in
the study, and respondents were assured of their right to
withdraw from the study at any point without facing any
adverse consequences. The preservation of anonymity and
confidentiality was ensured by providing individualized
identifiers to respondents instead of relying on their
personal data. Data was stored securely and used solely
for research purposes. Statistical tools, including
regression analysis, were applied to analyze the data, with
a significance level set at .05. Through regression analysis,
the study assessed the strength and direction of these
relationships, offering valuable insights into the research
questions posed by providing a rigorous examination of
the relationships under investigation.

3. Results and Discussions

Cognitive Strategies of Senior High School STEM
Students

Table 1 presents the mean scores and standard
deviations delineating rehearsal, elaboration, and
organization strategies among senior high school STEM
students, as gauged by the provided questionnaire items.
These mean scores elucidate the average level of
involvement with each cognitive strategy, while standard

deviations unveil the dispersion within the sample,
offering insights into the diversity of cognitive approaches
adopted by the participants in their learning endeavors. An
overall mean score for cognitive strategies standing at
3.99 (SD = 0.60) suggests a moderate degree of utilization
of various cognitive techniques among senior high school
STEM students.

Table 1. Level of Cognitive Strategies among Senior High School
STEM Students

Indicators X SD
Rehearsal 4.28 .70
Elaboration 3.96 .65
Organization 3.79 a7

Cognitive Strategies

(Overall) 3.99 60

This consistent cognitive approach among senior high
school STEM students extends notably to rehearsal
strategies, as evidenced by a mean score of 4.28 (SD =
0.70), which is higher than the overall mean. This score
indicates a high inclination towards practices like repeated
recitation, which correspond well with statements
extracted from the questionnaire. On the other hand,
organization strategies received comparatively lower
engagement among senior high school STEM students, as
indicated by a mean score of 3.79 (SD = 0.77), which is
lower than the overall mean. Although students
demonstrate some propensity for techniques like outlining
and using mnemonic devices, there is potential for
systematic improvement in organizing course material.

In exploring the cognitive strategies employed by
senior high school STEM students, the investigation
revealed intriguing disparities among rehearsal,
elaboration, and organization indicators. Notably,
rehearsal emerged as the most prominently utilized
strategy, with scholars like Tan, Eak, Ooi, and Abdullah
[67] as well as Osarumwense and Omorogiuwa [68]
affirming its prevalence in student study habits,
particularly in content-heavy subjects like STEM.
However, while rehearsal garners widespread adoption,
the findings also unveiled a contrasting trend regarding
organization strategies. Despite being acknowledged as
beneficial for effective learning, as observed from the
findings by Selvina, Fitrianawati, and Awae [69],
organization strategies receive notably lower utilization
among senior high STEM students, reflecting a lack of
emphasis on these skills and in organizing course
materials systematically, as noted by Wael, Asnur, and
Ibrahim [70]. Nonetheless, it is essential to recognize that
contextual factors and individual differences may
influence cognitive strategies, as highlighted by Abbasi,
Tariverdizadeh, and Younesi [71], warranting a more
focused investigation into the underlying determinants
shaping students' learning approaches.

These results generally confirm the prevailing trends
observed in prior research regarding the predominant use
of rehearsal strategies and the comparatively lower
utilization of organization techniques among students. The
findings suggest that while students are adept at recitation,
there is a need to enhance their skills in organizing and
structuring information. This underscores the importance
of adopting diverse instructional approaches to address the
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multifaceted cognitive strategy preferences observed
among senior high school STEM students. From a policy
perspective, these findings could inform the development
of curriculum and teaching methods that promote a more
balanced use of cognitive strategies, thereby enhancing
students' learning outcomes in STEM subjects.
Visual-spatial Abilities of Senior High School STEM
Students

Table 2 provides a detailed analysis of the performance
of senior high school STEM students across three crucial
indicators: visualization, interpretation, and manipulation,
along with the overall mean score and standard deviation
of visual-spatial abilities. The visual-spatial abilities
demonstrate an average mean score of 57.99 (SD = 10.25),
indicating the average proficiency level among senior high
school STEM students in this domain.

Table 2. Level of Visual-spatial Abilities among Senior High School
STEM Students

crucial for success in STEM disciplines.
Memorization Efficacy of Senior High School STEM
Students

Table 3 illustrates an in-depth exploration of
memorization efficacy within the senior high school
STEM student demographic, focusing on three vital
indicators: recall speed, retention rate, and retrieval
accuracy. The overall mean score of 83.78 (SD = 9.68)
suggests a high level of memorization efficacy, reflecting
the students' ability to retain and recall information
effectively. These metrics serve as illuminating markers,
offering nuanced insights into the students' adeptness in
swiftly recalling, diligently retaining, and precisely
retrieving information.

Table 3. Level of Memorization Efficacy among Senior High School
STEM Students

Indicators X SD
Recall Speed 72.56 12.93
Retention Rate & Retrieval
Accuracy 95.00 10.49

Memorization Efficacy (Overall) 83.78 9.68

Indicators X SD
Visualization 68.76 12.72
Interpretation 76.97 18.58
Manipulation 28.24 12.14

Visual (Sgig?a:Sb"mes 5799 10.25

To begin with, among the indicators, interpretation has
the highest mean score of 76.97 (SD = 18.58), which is
higher than the overall mean. This indicates a high
proficiency level among senior high school STEM
students in terms of their capability to comprehend and
analyze complex data. On the contrary, the manipulation
indicates a notably lower mean score of 28.24 (SD =
12.14), which is lower than the overall mean, indicating a
deficiency among senior high school STEM students in
terms of their ability to rotate and transform spatial objects
mentally. However, it is essential to note that despite this
clustering of scores around the mean, there remains a
notable range of abilities among the students. Some may
excel in manipulation tasks, while others may struggle
somewhat.

Notably, the high mean scores in interpretation (X =
76.97, SD = 18.58) align with previous research findings
by Abas et al. [38] on visual-spatial abilities among
students, indicating that students often exhibit strengths in
analytical thinking and the ability to interpret visual
information effectively. Meanwhile, the manipulation
indicator presents a contrasting picture with its low mean
scores (X = 28.24, SD = 12.14), affirming the research
study of Rahmawati, Dianhar, and Arifin [44], which
suggests a prominent need for improvement in practical
manipulation skills among students.

In brief, this research underscores the significance of
visual-spatial abilities among senior high school STEM
students. The research reveals that while these students
demonstrate commendable strengths in interpretation, a
notable area for improvement in manipulation exists. This
finding can advocate for targeted interventions to nurture
visual-spatial abilities to optimize the educational
experience and outcomes for senior high school STEM
students. Addressing this aspect holds potential for
students' practical problem-solving capabilities and spatial
awareness, thereby fostering a more well-rounded skill set

Based on the findings among senior high school STEM
students, the retention rate and retrieval accuracy indicator
stood out with a significantly higher level of performance
in retaining and accurately retrieving information, with a
mean score of 95.00 (SD = 10.49). This underscores the
students' adeptness in accurately retaining and accessing
information and hints at a pedagogical approach that
prioritizes deep comprehension and fosters long-lasting
knowledge retention, laying a solid foundation for
academic success and future endeavors in STEM
disciplines.

Conversely, among the indicators of memorization
efficacy, recall speed emerges with the lower mean score
of 72.56 (SD = 12.93), which is lower than the overall
mean, which means students have a moderate level of
efficiency in recalling information promptly. The
relatively lower mean score for recall speed than other
indicators underscores a potential area for targeted
improvement in enhancing students' ability to access and
retrieve information swiftly. Strategies such as mnemonic
devices or speed-reading techniques can be explored to
address this aspect of memorization efficacy and further
optimize learning outcomes within the STEM education
context.

The analysis of memorization efficacy among senior
high STEM students yields findings consistent with prior
research, with a mean score of 72.56 (SD = 12.93) for
recall speed. The study's results echo observations made
by Gerst, Cirino, Macdonald, Miciak, Yoshida, Woods,
and Gibbs [72] regarding the variability in processing
speed affecting tasks such as recall. This underscores the
importance  of interventions targeting improved
information retrieval efficiency, as emphasized by Wang,
Muenks, and Yan [73] in advocating for cognitive training
programs. Conversely, the high mean score of 95.00 (SD
= 10.49) for retention rate and retrieval accuracy mirrors
findings from Listiana, Bahri, Jamaluddin, Muharni, and
Malik [74] and Mclntyre, Gundlach, and Graziano [75],
who emphasize the critical role of effective memory
retention in learning outcomes. These results are further
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supported by the studies of Nero and Zulkiply [76] and
Ludwig and Rausch [77], highlighting the significance of
accurate information retrieval for successful academic
performance and problem-solving abilities. By aligning
with existing literature, the study provides valuable
insights into the importance of targeted interventions to
optimize recall speed while recognizing the strengths in
retention and retrieval accuracy among senior high
STEM students.

In summary, the analysis of memorization efficacy
among senior high STEM students underscores both
strengths and opportunities for growth. While students
demonstrate  commendable abilities in retaining and
accurately retrieving information, particularly evident in the
high retention rate and retrieval accuracy, there remains
room for improvement in recall speed. Addressing this
aspect could enhance students' efficiency in accessing and
recalling information swiftly, thereby optimizing learning
outcomes within the STEM education context.

Relationship of Cognitive Strategies and Memorization
Efficacy

Table 4 presents the correlations between participants’
cognitive strategies and memorization efficacy, aiming to
address whether there is a significant relationship between
the two variables. Spearman’s rho was utilized to assess
the strength of the relationship between each independent
variable, including rehearsal, elaboration, and organization,
paired with the dependent variable, memorization efficacy.
Based on the data, the overall correlation between
cognitive strategies and memorization efficacy results in
Spearman's rho coefficient of r = .018 with p = .859. This
result indicates a negligible positive correlation that is not
statistically significant. Therefore, there is no significant
relationship between participants’ cognitive strategies and
memorization efficacy.

Table 4. Correlations of Cognitive Strategies on Memorization
Efficacy

Variable Recall Rete'ntion Rate and Memqrization
Speed Retrieval Accuracy Efficacy
Rehearsal 013 ~022 019
(.903) (.834) (.856)
Elaboration -063 -098 073
(.545) (.346) (.483)
Organization -017 -059 002
(.867) (.573) (.987)
Cognitive .010 -.096 .018
Strategies (.920) (.353) (.859)

The findings of Almarzouki et al. [60] provide
additional evidence for the absence of a relationship
between cognitive strategies and memorization efficacy.
Their experimental investigation specifically targeted
short-term  information  retention, examining the
effectiveness of various cognitive strategies. Despite
implementing approaches such as frequent quizzes and
summarization during lectures, they found that these
strategies did not notably improve memorization efficacy.
Moreover, their study highlighted that factors like mind-
wandering and attention deficits during lectures had a
detrimental effect on the student's information retention.
These insights suggest that cognitive strategies possess no
effectiveness in enhancing memorization efficacy without
addressing broader factors such as attention and
engagement.

Furthermore, the study by Pilotti et al. [61] provides
substantial evidence that there is no relationship between
cognitive strategies and memorization efficacy. Their
investigation into rote memorization practices in Chinese
education compared to problem-solving approaches in the
United States suggests that the connection between
cognitive strategies and memorization outcomes may be
more intricate than previously assumed. Despite the
assumption that rote learning leads to superior memory
skills, the findings suggest an ambiguous relationship,
challenging the traditional understanding of the
effectiveness of cognitive strategies in enhancing
memorization.

Focusing on the individual indicators, the Spearman
correlation analysis revealed no significant relationship
between the indicators of cognitive strategies (rehearsal,
elaboration, organization) and the memorization efficacy
measures (recall speed, retention rate, and retrieval
accuracy). Specifically, for rehearsal, the positive
negligible correlation with recall speed (r =.013, p =.903)
and negative negligible correlation to retention rate (r = -
.022, p = .834) imply that repeating information is not
sufficient to enhance memory performance within this
study’s context. Similarly, the negative negligible
correlation to elaboration showed no significant
correlation with recall speed (r = -.063, p = .545) and
retention rate (r = -.098, p = .346). Additionally, the
negative negligible correlation of organization did not
exhibit a significant correlation with recall speed (r = -
.017, p = .867) and retention rate (r = -.059, p = .573).
These findings suggest that, within this study, the
examined cognitive strategies did not show statistically
significant associations with memorization efficacy
measures.

The findings of this study are supported by the Levels
of Processing Theory introduced by Craik and Lockhart
(1972), proposing that the depth of processing during
encoding determines memory retention. For instance,
information processed more deeply through semantic
analysis and meaningful connections is more likely to be
retained in memory compared to shallow, surface-level
processing. Despite the presence of cognitive strategies,
the lack of correlation between these strategies and
memorization efficacy persists, highlighting the influence
of depth of processing as proposed by the Levels of
Processing Theory.

In summary, the results investigate the relationship
between cognitive strategies and memorization efficacy.
Through an analysis of various cognitive techniques,
including rehearsal, elaboration, and organization, the
research reveals a lack of significant correlation between
these strategies and the effectiveness of memorization.
Despite their implementation, cognitive strategies do not
markedly enhance memorization outcomes. The study
underscores the complexity of the relationship between
cognitive  strategies and memorization efficacy,
highlighting the need for other approaches to
understanding how various factors contribute to successful
memory retention.

Relationship  of  Visual-spatial
Memorization Efficacy

Table 5 illustrates the correlations between students’

visual-spatial abilities and memorization efficacy, aiming

Abilities and
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to ascertain the significant relationship between these
variables. Spearman’s rho is utilized to evaluate this
relationship, pairing the indicators of visual-spatial
abilities (visualization, interpretation, and manipulation)
with the indicators of memorization efficacy (recall
speed, retention rate, and retrieval accuracy). The
Spearman’s correlation analysis reveals a significant
correlation  between  visual-spatial abilities and
memorization efficacy, with a Spearman’s rho
coefficient of r = .403 and a significant level of p =.000,
indicating a low positive correlation that is statistically
significant. This underscores a high connection between
students’ visual-spatial abilities and their effectiveness in
memorization tasks.

Table 5. Correlations of Visual-spatial Abilities on Memorization
Efficacy

Variable Recall Retention Rate and Memorization
Speed Retrieval Accuracy Efficacy

Visualization 286 .267 330
(.005) (.009) (.001)
Interpretation 360 .248 363
P (:000) (.015) (.000)
o ulati 191 043 145
Manipulation (063) (678) (161
\s/;',?t’iaa'[ 410 245 403
Abilities (:000) (.017) (.000)

The findings revealed a significant positive correlation,
indicating that stronger visual-spatial abilities contribute
to more efficient memorization. This underscores the
pivotal role of visual-spatial abilities in aiding students'
capacity to retain and retrieve information effectively.
Importantly, the Babu et al. [65] study further supports
this notion, demonstrating that nurturing visual-spatial
abilities establishes a foundation for executive functions
and enhances long-term memory, particularly in scientific
disciplines.

The findings are congruent with the recent research by
Zhang et al. [64], indicating the critical role of visual-
spatial abilities in improving memory efficiency,
especially in biology education, where traditional
assessments often emphasize rote memorization. To foster
deeper learning, educators are urged to transition towards
assessing higher-level cognitive abilities through visual
communication evaluations. This shift not only assesses
comprehension but also underscores the potential for
growth and improvement in visual-spatial abilities, which
are crucial for grasping intricate biological concepts.
Emphasizing visual communication in assessments has the
potential to shift students’ perceptions of biology and
facilitate the development of advanced cognitive abilities.
By harnessing visual-spatial abilities, educators can
enhance memory efficiency and create more enriching
learning environments, empowering students to take
control of their learning.

In addition to the findings of the study, Macchitella et
al. [62] propose a limited connection between visual-
spatial abilities and memorization efficacy, emphasizing
the role of other cognitive factors like verbal reasoning
skills and working memory capacity. This notion prompts
further investigation into the complexity of cognitive
processes in learning and memory. Nonetheless, prior
research, notably the ex post facto research by Badmus et

al. [63], supports the assertion of a significant correlation
between visual-spatial abilities and memorization efficacy,
particularly in physics. Their synthesis of data from
various studies underscores the crucial role of visual-
spatial abilities in enhancing memory retention and recall
speed across different domains, reinforcing the novelty
and importance of the findings. Despite divergent
perspectives, these consistent findings highlight the
importance of acknowledging visual-spatial abilities’
impact on memory processes.

The correlation analysis reveals that visualization has a
statistically significant positive correlation with recall
speed (r = .286, p = .005) and retention rate and retrieval
accuracy (r = .267, p = .009), indicating a meaningful
association between strong visualization skills and faster
recall speeds along with improved retention and retrieval
accuracy. Similarly, interpretation also demonstrates a
significant positive correlation with recall speed (r = .360,
p = .000) and retention rate and retrieval accuracy (r
= .248, p = .015), suggesting that adept interpretation
skills are linked with quicker recall and enhanced
retention  with  retrieval  accuracy.  Conversely,
manipulation shows a negligible correlation with recall
speed (r =.191, p = .063) and almost no correlation with
retention rate and retrieval accuracy (r = .043, p = .678),
implying that the ability to manipulate information may
not significantly influence recall speed or retention rate
with retrieval accuracy.

Moreover, the results exhibit a strong correlation
between visual-spatial abilities and memorization efficacy,
echoing the principles of the Dual Coding Theory
proposed by Allan Paivio (1971), which posits that
utilizing both wverbal and visual information enhances
learning outcomes, and the findings underscore the
significance of visual-spatial abilities in memory retention.
Individuals proficient in visual-spatial abilities tend to
manipulate visual information effectively, creating vivid
mental representations that aid in memory consolidation
and recall. Moreover, the strong correlation observed
aligns with the theory’s emphasis on integrating verbal
and visual learning strategies to optimize learning
outcomes. However, it is essential to note that while these
results support the theory, there may be instances where
other factors, such as motivation levels, prior knowledge,
or individual  cognitive  differences, influence
memorization efficacy independently of visual-spatial
abilities. Nonetheless, the overall pattern of the findings
remains in accordance with the fundamental principles of
the Dual Coding Theory, emphasizing the importance of
multimodal instructional approaches for enhancing
memory retention and learning outcomes.

In summary, the study confirms a significant correlation
between visual-spatial abilities and memorization efficacy,
aligning with existing research that emphasizes their
pivotal role in memory efficiency. However, conflicting
findings suggest the need for further exploration into the
cognitive  processes  underlying this relationship.
Nonetheless, prior research provides robust support for the
significant association between visual-spatial abilities and
memorization efficacy, underlining the importance of
effectively integrating verbal and visual learning strategies
to optimize learning outcomes.
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Influence of Cognitive Strategies and Visual-Spatial
Abilities to Memorization Efficacy

Table 6 delves into the influence of cognitive strategies
and visual-spatial abilities on memorization efficacy
among senior high school STEM students. Examining the
coefficients pertaining to cognitive strategies reveals
intriguing insights into their influence on memorization
efficacy. The unstandardized coefficient of B = 2.191
suggests a positive relationship, indicating that an increase
in cognitive strategy utilization corresponds to a higher
level of memorization efficacy. However, the associated
significance level of p = .161 exceeds the conventional
threshold of .05, leading to the retention of the null
hypothesis and indicating a lack of statistical significance.
Thus, the observed relationship may not be reliably
attributable to cognitive strategies in this context.

Table 6. Coefficients of Cognitive Strategies and Visual-Spatial
Abilities on Memorization Efficacy

Unstandardi Sta;:; rdi
zed -
L Coefficie
Coefficients nts Significa
2
Model St t nce R p
Beta  Erro Beta
r
(Consta 520 8.76 5.93
nt) 53 7 8 000
Cogniti
ve 219 154 141 00 .92
Strategi 1 9 136 5 161 8 0
es
Visual-
spatial 4.30 A7 .00
Abiliie 396 091 420 > .000 0 0
S
Conversely, visual-spatial abilities demonstrate a
stronger predictive relationship with memorization

efficacy. The unstandardized coefficient of B = 0.396
indicates a positive association, suggesting enhanced
visual-spatial abilities are associated with greater
memorization efficacy. Significantly, the associated
significance level of p = .000 falls well below the .05
threshold, steering into rejecting the null hypothesis and
signifying a strong and statistically significant influence of
visual-spatial abilities and memorization efficacy in this
study.

These findings resonate with existing literature
emphasizing the critical role of visual-spatial abilities in
shaping learning outcomes. Studies by Kubik, Del Missier,
and Méntyla [59] and Yousif, Rosenberg, and Keil [78]
corroborate the results, highlighting the significance of
spatial cognition in memory processes. However, contrary
evidence from the study by Heald, Lengyel, and Wolpert
[79] suggests that the relationship between cognitive
strategies and memorization efficacy may vary depending
on contextual factors. Nevertheless, the robust findings of
this study persist in emphasizing the paramount
importance of visual-spatial abilities in memory processes.
Building upon the theoretical framework proposed by
Baddeley and Hitch’s model of working memory [80]
provides further support, positing that the visuospatial
sketchpad, a component of working memory, plays a
pivotal role in retaining and manipulating visual and
spatial information. Thus, despite the contrasting evidence

presented, this study’s conclusions remain steadfast,
offering valuable insights for educational practice and
future research endeavors.

These findings are drawn from the Environmental
Enrichment Theory by Rosenzweig [81], which
underscores the significance of exposure to diverse visual
stimuli in enhancing cognitive functions, including
memory; the results suggest that visual-spatial abilities
play a pivotal role in facilitating efficient memorization.
This theory elucidates how individuals encode and
retrieve information based on the richness of their
environmental experiences, which include visual elements
such as shapes, colors, and spatial arrangements. It posits
that individuals exposed to enriched environments with
varied visual stimuli are better equipped to encode and
retrieve information effectively, as emphasized by
Diamond, Krech, and Rosenzweig [82], thereby
highlighting the crucial influence of visual-spatial abilities
in the memorization process.

In summary, the findings of this study underscore the
importance of incorporating visual-spatial learning
experiences into educational curricula to enhance students’
memory retention and promote academic success.

4. Conclusions and Recommendations

This research, focusing on 95 senior high school STEM
students at the University of Mindanao, Matina Campus,
has uncovered significant insights in exploring the
influence of cognitive strategies and visual-spatial abilities
in memorization efficiency. To answer the first research
question, "What is the level of the cognitive strategies
among the respondents, in terms of rehearsal, elaboration,
and organization?" the findings revealed a moderate degree
of utilization of various cognitive techniques, with a strong
inclination towards rehearsal strategies and a comparatively
lower utilization towards organization strategies.

To answer the second research question, "To what
extent do participants exhibit proficiency in visual-spatial
abilities, particularly in their capacity to visualize,
interpret, and manipulate spatial objects?" the findings
revealed an average proficiency level in visual-spatial
abilities, particularly in their interpretation capacity, which
indicates a relatively high proficiency level among
students. Manipulation abilities, on the other hand,
indicate a deficiency among the participants.

To answer the third research question, "To what extent
do participants exhibit memorization efficacy, as indicated
by their performance in retrieval accuracy, retention rate,
and recall speed?" the findings revealed a high level of
memorization  efficacy, reflecting the students'
significantly higher level of performance to retain and
retrieve information effectively; on the other hand, recall
speed reveals a moderate level of efficiency in recalling
information promptly.

Furthermore, in addressing the fourth research question,
"Is there a significant relationship between participants'
cognitive strategies and their memorization efficacy?" the
results indicate an absence of a significant relationship.
This conclusion is drawn from the negligible positive
correlation observed, which does not attain statistical
significance. In contrast, when exploring the fifth research
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question, "Does participants' performance on visual-
spatial ability assessments correlate significantly with
their memorization efficacy?" the findings underscore a
compelling and noteworthy association between visual-
spatial abilities and the efficiency of memorization tasks.
This assertion is supported by the substantial correlation
that bears statistical significance and suggests a
meaningful connection between visual-spatial abilities and
memorization efficacy within the study cohort.

To answer the sixth question, "Among the variables
studied, cognitive strategies and visual-spatial abilities,
which one demonstrates stronger influence towards
memorization efficacy among the participants in the
study?" the variables studied revealed that visual-spatial
abilities had greater influence towards memorization
efficacy among the study participants compared to
cognitive strategies. This underscores the importance of
visual-spatial abilities in the process of memorization.
Although cognitive strategies positively correlate with
memorization efficacy, their influence is eclipsed by the
firm and statistically significant association observed with
visual-spatial abilities. Therefore, visual-spatial abilities
play a more influential role in determining memorization
efficacy in this study cohort.

The findings of the research on the level of cognitive
strategies, visual-spatial abilities, and memorization
efficacy among senior high school STEM students reveal
several recommendations that can be made to address the
identified areas of concern. For cognitive strategies,
specifically organization, students can benefit from tools
and resources for effective time management, such as
planners or digital calendars, to assist them in prioritizing
tasks and efficiently managing their workload efficiently.
Regarding visual-spatial abilities, integrating technology-
based tools and applications, such as virtual reality
simulations or 3D modeling software, can offer students
immersive experiences that enhance their manipulation
abilities.  Additionally, for memorization efficacy,
encouraging a collaborative and nurturing learning
environment where students can engage in peer-to-peer
learning, group discussions, and knowledge sharing can
enhance their recall speed.

Stakeholders, including educators, industry
professionals, and experts in STEM fields, play a pivotal
role in supporting students' development in these areas. To
address low organizational skills among students,
educators can integrate organizational tools like digital
planners and task management apps into the curriculum.
Moreover, engaging industry professionals, including
engineers, scientists, and technology experts, can provide
practical contexts for enhancing manipulation skills
among students by showcasing real-world applications of
visual-spatial concepts that bridge the gap between
theoretical knowledge and practical skills. Additionally,
collaborative efforts among stakeholders can foster
environments conducive to improving recall speed,
offering resources such as memory enhancement
workshops and tutoring services to support students in
overcoming challenges in this area. Through these
collaborative endeavors, students can gain valuable
insights from professionals outside academia, enhancing
their understanding of how STEM concepts are utilized in

real-world scenarios and fostering a culture of continuous
improvement in their academic pursuits.

For future researchers, it is essential to consider
methodological improvements to enhance the validity and
reliability of findings in similar studies. Increasing sample
sizes and employing longitudinal research designs can
provide a more comprehensive understanding of the long-
term effects of interventions targeting cognitive strategies,
visual-spatial abilities, and memorization efficacy.
Additionally, integrating innovative technologies, such as
virtual reality simulations and eye-tracking devices, can
offer new insights into the underlying mechanisms of
these cognitive processes. Collaborative research efforts
across disciplines can further enrich the study of these
variables, contributing to the advancement of educational
practices and student outcomes in STEM education.
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A. Description of the Project

‘1. Rationale

The thesis title "Cognitive Strategies and Visual-Spatial Abilities as
Predictors of the Memorization Efficacy” delves into. the relative
influences of cognitive strategies and visual-spatial abilities on
memorization efficacy, a critical aspect of learning and daily
functioning. By isolating these variables, the research aims to
uncover whether-cognitive strategies or visual-spatial abilities exert
stronger predictive power concerning memorization efficacy. This
exploration not only contributes to our understanding of individual
cognitive preferences but also holds the potential for practical
applications in-education and cognitive enhancement, aligning with
SDG 4 (Quality Education) and SDG 3 (Good Health and Well-
being). The insights gained from this study can inform educational
practices and interventions that promote  effective learning
strategies, ultimately supporting the global efforts (o ensure
inclusive and equitable quality education for all.

2. Research purpose/question(s)/objective(s)

2.1 General

What is the relative influence of Cognitive Strategies and Visual-
Spatial abilities in predicting the ‘Memorization Efficacy of
secondary science, students, and how can these insights reshape
instructional practices?

2.2 Specific

1. What is the level of cognitive strategies among the respondents

in terms of:

1.1 rehearsal;

1.2 elaboration, and
1.3 organization?

2. To what extent do participants exhibit proficiency in visual-

spatial abilities, particularly in their capacity to:
2.1 visualize;

2.2 interpret, and

2.3 manipulate spatial objects?

3. To what extent do participants exhibit memorization efficacy, as

indicated by their performance in:
3.1 retrieval accuracy;

3.2 retention rate; and

3.3 recall speed?

4. Is there a significant relationship between participants' cognitive

strategies and their memorization efficacy?
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5. Does participants' performance on visual-spatial ability
assessments correlate significantly with their memorization
efficacy?

6. Among the variables studied, cognitive strategies and visual-
spatial abilities, which one demonstrates stronger predictive
power concerning memorization efficacy among the participants
in the study?

2.3 Conceptual framework (if applicable}

Independent Variables.
Cogritive Strategies
Dependent Variable
L Rehearal
2 Elaboration
3 Crgsnization Memortzation Efficacy
1. Remlenl Accuracy
2, Retention Rate |
[R——— |5 semtsoms ‘
L Sparial Visualzation |__ ——n ey
2. Interpretation,
3 Mariguiaten

One theory underpins this study:

* The Cognitive Load Theory posits that there are limits to how much
information individuals can process in their working memory, and
effective learning occurs when instructional design manages this load
appropriately (Sweller, 1988).

3. Methodelogy ~ The chosen research methodology for this quantitative thesis
involves a cro: ctional swudy design targeting senior high
school STEM swdents. The smdy will investigate the
relationships  between cognitive  strategies, visual-spatial
abilities, and memorization efficacy. Participants will be selected
using a stratified random sampling technique 1o ensure
representation across different senior high schoo! students. Data
collection will rely on a set of validated questionnaires and
assessments. Cognitive sirategies will be measured using the
Motivated Strategies for Learning Questionnaire (MSLQ) for
rehearsal, elaboration, and organization. Visual-spatial abuilities
will be assessed through the Trail Making Test (TMT) for
visualization, the Raven’s Standard = Progréssive Matrices
(RSPM) for interpretation, and the Mental Rotations Test (MRT)
for manipulation. Memorization efficacy will be evaluated using
the Rey Auditory Verbal Learning Test (RAVLT) for retrieval
accuracy and retention rate, and the Digit Symbol Substitution

_Test (DSST) for recall speed.
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B. Research Project Duration

Endo

The research is expected to be completed within a concise timeframe of
five months. This period will encompass all stages of the research
process, including participant recruitment, data collection, analysis,
interpretation, and thesis write-up. This duration is carefully planned to
ensure efficiency in data gathering and analysis while maintaining the

high quality and rigor required for the research.
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Venue H ‘CTE Enhancement Room (TEC 101)

Thesis Title COGNITIVE STRATEGIES AND VISUAL-SPATIAL
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Rosario, Vincent P.

Thank you for sharing your expertise and time.
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Research Cgordinator, CTE
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We invite you to participate in our research study titled "Cognitive Strategies and
Visual-Spatial Abilities as Predictors of the Memorization Efficacy.” conducted by
researchers Mico B. Doloritos, El Rose P. Rivera. and Vincent P. Rosario, all pursuing their
Bachelor of Secondary Education Major in General Science at the University of
Mindanao.

This study explores the interplay between cognitive strategies and visual-spatial
abilities in influencing memorization efficacy—an essential aspect of learning and daily
functioning. By delving into these variables, we aim to determine whether cognitive
strategies or visual-spatial abilities have a more significant impact on memorization efficacy.

We appreciate your consideration and kindly ask for your consent to be a part of this
phase, contributing to the success of our study. Thank you for your time and willingness to be
involved!

I. COGNITIVE STRATEGIES

Directions: For each item on the survey, please mark or put a check (V) in the box that best
represents your response. Use the following scale for your responses:

Scale: 5 - Very true of me
4 - Moderately true of me
3 - Somewhat true of me
2 - Slightly true of me

1 - Not at all true of me

A. REHEARSAL 5 4 3 2 1

1. ‘When I study for this class, I practice saying
the material to myself over and over.

2. When studying for this class, I read my class
notes and the course readings over and over
again.

3. I memorize key words to remind me of

important concepts in this class.

4. I make lists of important terms for this course
and memorize the lists.

B. ELABORATION
5. When I study for this class, I pull together
information from different sources. such as
e lectures, readings, and discussions.
6. Ttry to relate ideas in this subject to those in
other courses whenever possible.
7. When reading for this class, I try to relate the
material to what I already know.
8. When I study for this course, I write brief
summaries of the main ideas from the
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readings and the concepts from the lectures.

9. 1try to understand the material in this class by
making connections between the readings and
the concepts from the lectures.

10.1 try to apply ideas from course readings in
other class activities such as lecture and
discussion.

C. ORGANIZATION

11. When I study the readings for this course, I
outline the material to help me organize my
thoughts.

12. When I study for this course, I go through the
readings and my class notes and try to find
the most important ideas.

13.1 make simple charts, diagrams, or tables to
help me organize course material.

14. When 1 study for this course, I go over my
class notes and make an outline of important
concepts.

15. When preparing for this course, I use
mnemonic devices or memory aids to help me
organize and retain key concepts and
information.

II.  VISUAL-SPATIAL ABILITIES

Directions: In Part A, draw the lines to connect the numbers in ascending order. The same
thing goes for Part B but with the added task of alternating between the numbers and letters
(i.e., 1-A-2-B-3-C, etc.). It should be done as quickly as possible, without lifting the pen or

pencil from the paper.
A. Visualization

Part A

@ @

OO O
© @
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Part B

Directions: Circle the number (1-8), corresponding to the option that you believe best
completes the pattern.

B. INTERPRETATION

L.

©

® D o) ® EDJEDIED ED)

FREITLT S R
s sk o H+ # #
8 D) bR

BDELD @ BBRBHED
EAIEDIH Al EDIOESIEY
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III.  MEMORIZATION EFFICACY

Directions: Complete 10 boxes by matching numbers 1-9 to symbols within 90 seconds,
progressing from left to right without skipping any, beginning with a sample and completing
as many boxes as possible.

A. RECALL SPEED

w1123 P:s o 7] 8]ls] I
STMBﬁLi]LUU X sl

al1l3l712]als1(5]al2]1 3(2]1]4]2]3]5]2]3]1]4]6]3
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Directions: There are 15 words listed, read it aloud one per second. Repeat all the words you
can remember, in any order. This procedure is carried out a total of five times.

B. RETENTION RATE & RETRIEVAL ACCURACY

~ TRIALI TRIAL Il TRIAL I TRIAL N ; _TR_IAL v
1 [ Drum I:l Drum :I Drum | Drum |:| Drum
2 |:| Curtain E Curtain :I Curtain |, Curtain :l Curtain

N Y el B e Bel :l Bell

4 D Coffee : [ coffee E c&m N Coffes E_C_u;ee
5 [ismool [ ] school :}School [ Scnool. l:[sm
6 [ |Paent [ ] Parent j—_| Parent [ |‘Parent [:]Parem
7 . [: Moan [_] Moon |:| Moon ' [ Moon :| Mc;oh :
8 [ | Gadet [ Garcen N[ ]Gl [ Gerten | |iBaicen
o Ul et [ Jre - I Joes [ et N et
10 BT Jamiey [ Fariner [ [Pl [ Farmer W JiFermee
11 | |:|_ Ncs& [ Jnose [ ] ﬁose [] Nose _|_:|Noss

12 [ JTokey [ ]Tukey [ ] Turk.ey. [ tukey [ ] Turkey
1307 | Colot- [ color :l Color 1] Color _[j:Colar
18 I JHos [ Houes [l Jiousls ] Hoose. | odse
15 |j River [ ] River |i—|Fiwer |:. River |:| River
O | | || ]
RO | BRI }H 1L |
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QUESTIONNAIRE VALIDATION SHEET

The Universuy of Mindanao

To the Evaluator: Please check the appropriate box for your ratings.

Point Equivalent 5 — Excellent 2 - Fair
4 - Very Good I - Poor
3 — Good
5 4 3 2 1

1. CLARITY OF DIRECTION AND ITEMS
The vocabulary level, language structure and conceptual
level of the questions suit the level of respondents. The test
directions and items are written in clear and understandable
manner.

2. PRESENTATION/ORGANIZATION OF ITEMS
The items are presented and organized in logical manner.

3. SUITABILITY OF ITEMS
The items appropriately represent the substance of the
rescarch. The questions are designed to determine the
conditions, knowledge, perceptions and attitude that are
supposed to be measured.

4. ADEQUATENESS OF ITEMS PER CATEGORY
The items represent the coverage of the research adequately.
The number of questions per area category is representative /

enough of all the questions needed for the research.

5. ATTAINTMENT OF PURPOSE
The instrument as a whole fulfills the objectives for which it
was constructed.

6. OBJECTIVITY
Each item questions require only one specific answer or
measures only one behavior and no aspect of the
questionnaire suggest bias on the part of the researcher.

7. SCALE AND EVALUATION RATINGS SYSTEM /
The scale adapted is appropriate for the items.

m:ussﬁ})mm. EdD
Signature Above Printed Name
]
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Title of Research Cognitive Strategies and Visual-Spatial Abilities as Predictors of Memorization Efficacy

Proponents Doloritos, Mico B., Rivera, El Rose P, Rosanio, Vincent P.

To the Evaluator Please check the appropriate box for your ratings

Point Equivalent: 5 - Excellemt 2 — Fair
4 - Very Good 1 - Poor
3 - Good
4

1. CLARITY OF DIRECTION AND ITEMS
The vocabulary level, language structure and conceptual
level of the questions suit the level of respondents. The test
directions and items are written in clear and understandable
manner

2. PRESENTATION/ORGANIZATION OF ITEMS
The items are presented and organized in logical manner.

3. SUITABILITY OF ITEMS
The items appropriately represent the substance of the
research. The questions are designed to determine the
conditions, knowledge, perceptions and attitude that are
supposed to be measured

4. ADEQUATENESS OF ITEMS PER CATEGORY
The items represent the coverage of the research adequately.
The number of questions per area category is representative
enough of all the questions needed for the research.

5. ATTAINTMENT OF PURPOSE
The instrument as a whole fulfills the objectives for which it
was constructed

6. OBJECTIVITY
Each item questions require only one specific answer or
measures only one behavior and no aspect of the
questionnaire suggest bias on the part of the researcher.

7. SCALE AND EVALUATION RATINGS SYSTEM
The scale adapied is appropriate for the items

MARK MEPITO

Signnmri&bcwc Printed Name
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Sample Tabulation and Computation of Data

Descriptive Statistics

N Mean Std. Deviation
Rehearsal 95 4.2816 .69787
Elaboration 95 3.9627 .65097
Organization 95 3.7853 77088
Cog_Strat 95 | - 3.9886 59885
Valid N (listwise) 95
Descriptive Statistics
N Mean Std. Deviation
Con_Vis 95 | 68.7606 12.72007
Con_Int 95 76.9736 18.58299
Con_Man 95 | 28.2368 12.14317
VSA 95 | 57.9904 10.24654
Valid N (listwise) 95
Descriptive Statistics
N Mean Std. Deviation
Con_Rec 95 | 72.5612 12.92605
Con_Ret 95 | 95.0036 10.48939
Memo_Eff 95 | 83.7824 9.67916
Valid N (listwise) 95
Coefficients®
Standardized
Unstandardized Coefficients |  Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 52.053 8.767 5.938 000
Cog_Strat 2.191 1.549 136 1.415
VSA 396 091 420 4.380
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Correlations
Rehearsal | Elaboration | Organization
Spearman's tho . Rehearsal _ Correiation Coafficient 1,000 450" 562 |
Sig. (2-tailed) : 000 000
N 95 495 a5
Elaboration  Correlation Coefficent 459 1.000 563
Sig. (2-tailed) 1000 : 000
M 85 95 85
Organizaion  Correlation Goefficient 562 563 . 1.000
Sig. (2-taied) 000 000
N 95 95 a5
Cog_Strat - Correlation Coefficient 746, B 886
Sig. (2-tailed) 00n 000 000
N 85 g3 a5
Con_Rec Correlation Coefficient 013 063 017
Sig. (2-tailed) 903 545 867
M 45 a5 a5
Con_Ret Correlation Coefficient -022 -098 -.059
Sig. (2-1ailed) B34 345 573
N 95 a5 95
Memo ET Correlation Coefficient 018 073 002
Sig. (2-tailed) 856 483 687
N a5 a5 a5
Caorrolations
. Con-Rec | Gon_Rel | Memo_Eff | Con_Vis
Spearman's o Con_Rec . Comelation Cosfhaient 1000 | 376" a7 | 286" |
Sig. (2-tailed) : 000 000 005
N a5 a5 a5 95
Con_Ret | Camelation Costfisisnt ame 1.000 g 267
Sig (P-tailed) 000 . 000 009
N a5 95 95 a5
Memo_EF  Cormrelation Gosthicient 847" 502" 1.000 330
Sig. (2-teiled) 000 000 001
N a5 a5 g5 a5
Con Vis  Camelation Cosfhcient 286 267" 330" 1.000
Sig (2-tailed) 005 009 001 :
N a5 95 85 95
Con_int  Comelation Costhicient 360 248 363 341 |
Sig. (2-ailed) 000 015 000 001
N 95 5 85 a5
Con_Man  Cormrelation Cosfficient 191 043 145 430
Sig (2-tailed) 063 678 A8 | ¢ 241
N 95 85 a5 95
VSA Carrelation Coefficient 410 245 403" 822
Sig (24aied) 000 017 000 000
N a5 95 95 g5
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Endorsement for Thesis Final Defense

j!::: i“ College of Teacher Education

round Floor, GET Rldg, Mating Campus,

The University of Mindanao Davao City Telefux. (082)300-5456 -";';;’;

April 15, 2024

MELISSA C. NAPIL, EdD
Research Coordinator
College of TeacherEducation
University of Mindanao

Ma'am
Greetings.

This is to certify that the undersigned endorses the paper of her advisees namely: DOLORITOS,
MICO B., RIVERA, EL ROSE P. and ROSARIO, VINCENT P. under BSED Biological Science
program for their FINAL DEFENSE. They are currently working on their title “Cognitive
Strategies and Visual-Spatial Abilities as Predictors of Memorization Efficacy.”

In addition, their manuscript has been checked in accordance with the format set by the Research
and Publication Center.

Thank you.

Respectfully yours,
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Thesis Evaluation Form (Title, Outline, Final)

-
.--"""-

Main [ | Branch

RESEARCH AND PUBLICATION CENTER

The University of Mindanao THESIS OUTLINE DEFENSE EVALUATION FORM

(For Students)

Rating Scale:
Score Equivalent Narrative Description
100-95  Ouistanding The indicators of the criterion are carried out in an excellent manner.
94.99-90  Very Good The indicators of the criterion are carried out evidently.
89.99-85 Good The indicators of the criterion are carried out fairly.
84.99-80  Poor The indicators of the criterion are carried out deficiently.
79.99-715  Very Poor The indicators of the criterion are carried out very deficiently.
74.99-70  Missing The indicators of the criterion are not evident at all.
I. THE PROBLEM
Indicators Score

1. The problem and is significance to the field were explained.

2. The section gives a clear exposition on the nature and background of the area and the
rationale of the study.

3. The objectives are presented clearly and listed in order of importance of potential
contribution.

4, The objectives are specific, measurable, achievable, realistic and time-bound.

5. The hypotheses clearly low from the problem statement.

6. The scope and delimitations of the study are clearly explained.

7. The theoretical base for the study has been described and its relation to the problem
has been clearly indicated.

8. Operational definitions of key terms/variables are adequately provided.

%

IL. RELATED LITERATURE

Indicators

1. Materials which most directly bear on the problem have been carefully selected.

2. Selected materials are adequate to satisfy the purpose of the review.

3. Selected materials are current.

4. They have been summarized so that the reviewer does not need to know the article to
sense its significance.

5. A brief annotation of the selected literature explaining its relevance to the study is

provided.
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(For Students)

1. METHODOLOGY

Indicators Score

1. The research design chosen is appropriate and capable of obtaining reliable

and valid data to answer the rescarch problem.
2. Sampling technique is appropriate and discussed clearly.

3. Sample size is justified. 9%

4. Important details regarding the subjects/participants are included.

5. Research instruments are described and their functions are explained.

6. Validity and reliability of research instruments are discussed.

7. Research procedure is logical and suitable.

8. The choice of statistical tests is appropriate to the chosen research design and
to the nature, level and distribution of data.

IV. GENERAL FORMAT
Indicators Score
1. The paper is well organized and contains all the main requisites of a typical
thesis outline.
2. The paper is well organized and its physical appearance is attractive. Cﬂ
3. The prescribe rules format, spacing, pagination, tables and figures are
followed.
4. Mechanics of writing is satisfactory, The style is impersonal, straight forward,
objective and affective
V. ORAL PRESENTATION
Indicators Score
1. Oral presentation is methodological, rational and coherent.
2. It is brief but complete. a‘n
3. Visual aids are appropriate.
Presenters are articulate.

5. Questions are answered satisiactorily.

%olo

(Passing Score = 85)

Average Score:

Remarks: Passed [ /]
Failed [ ]
Comments:

Conoyetileions’ : i Lo A,

MARK M‘T. PEPITO

Signature Above Pfinted Name of Panel of Member

Date:
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The Usiversiey of Mintanso THESIS DUTL,INE DEFENSE EVALUATION FORM

(For Sludents)

Rating Scale:
Secore Equivalent Narrative Description
10095  Qustanding The indicators of the criterion are carried out in an excellent manner.
949990  Very Good The indicators of the criterion are carried out evidently.
89.99-85  Good The indicators of the criterion are carried out fairly.
84.99-80  Poor The indicators of the criterion are carried out deficiently.
79.99-75  Very Poor The indicators of the criterion are carried out very deficiently.
74.99-70  Missing The indicators of the criterion are not evident at all.
I. THE PROBLEM
Indicators Score

1. The problem and its significance to the field were explained.

2. The section gives a clear exposition on the nature and background of the area and the
rationale of the study.

3. The objectives are presented clearly and listed in order of importance of potential
contribution.

4. The objectives are specific, measurable, achievable, realistic and time-bound.

5. The hypotheses clearly low from the problem statement.

6. The scope and delimitations of the study are clearly explained.

7. The theoretical base for the study has been described and its relation to the problem
has been clearly indicated.

8. Operational definitions of key terms/variables are adequately provided.

II. RELATED LITERATURE

Indicators

1. Materials which most directly bear on the problem have been carefully selected.

2. Selected materials are adequate to satisfy the purpose of the review.

3. Selected matenials are current.

4. They have been summarized so that the reviewer does not need to know the article to
sense its significance.

5. A brief annotation of the selected literature explaining its relevance to the study is
provided.

i
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L]M RESE?I}CH AND PUBLICATION CENTER
Main [ ] Branch

(For Studenits)

THESIS OUTLINE DEFENSE EVALUATION FORM

METHODOLOGY

Indicators

Score

1. The research design chosen is appropriate and capable of obtaining reliable
and valid data to answer the research problem.

. Sampling technique is appropriate and discussed clearly.

. Sample size is justified.

. Important details regarding the subjects/participants are included.

. Research instruments are described and their functions are explained.

. Validity and reliabilily of research instruments are discussed.

. Research procedure is logical and suitable.

=0 B =l R I ]

The choice of statistical tests is appropriate to the chosen research design and
to the nature, level and distribution of data.

1v.

GENERAL FORMAT

Indicators

1. The paper is well organized and contains all the main requisites of a typical
thesis outline,

2. The paper is well organized and its physical appearance is attractive.

3. The prescribe rules format, spacing, pagination, tables and figures are
followed.

4. Mechanics of writing is satisfactory, The style is impersonal, straight forward,
objective and affective

V. ORAL PRESENTATION
Indicators Score
1. Oral presentation is methodological, rational and coherent.
2. 1t is brief but complete.
3. Visual aids are appropriate. h
4. Presenters are articulate,
5. Questions are answered satisfactorily.

Average Score: 6}4/\

(Rastin

Remarks: Passed [~]
Failed [ ]

core = 85)

ComEenlE: | [ [ l !
. Il 1 (] 3

MELISS&. NAPIL, EdD

Signature Above P/ﬁnt&l Name of Panel of Member

Date: J'{F_f' 29, _ﬂﬂy
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RESEARCH AND PUBLICATION CENTER

( ]Main [ | Branch

The University of Mindanao THESIS FINAL DEFENSE EVALUATION FORM
(For Students)

Proponents: Doloritos, Mico B.
Rivera, El Rose P.

Rosario, Vincent P.

Instructions: .
Enclosed are the criteria-indicators and rating scale to help you evaluate the various
components of this thesis work. Please read the criteria can::ﬁﬂly and plwp t!w
corresponding score of each item on the blank provided for. Muiqply_ahc score with its
corresponding weight and enter it on the last column. Add the points in the last column
to compute the final grade. Space is provided for your comments at the bottom of the
page. Thank you.

100.00 - 95 Outstanding  The indicators of the criterion are carried out in an excellent

manner.
94.99-90 Very Good The indicators of the criterion are carried out evidently.
89.99-85 Good The indicators of the criterion are carried out fairly.
84.99-80 Poor The indicators of the criterion are carried out deficiently.
7999 -75 Very Poor The indicators of the criterion are carried out very deficiently.
‘?4.§9 -70 Missing The indicators of the criterion are not evident at all.
N/A Not Applicable

Crilerion Scare Weight Paints

The Problem

An explosion on the background, rationale and significance
of the study are given, The objectives are specific,
measurable, achievable, realistic and time-bond. The scope
and delimitations of the study are clearly explained. The s l D
theoretical base for the study is described and its relation to

the problem clearly indicated. Operational definitions of
key terms/variables are adequately provided,

Related Literature

There is evidence that the writer made a scholarly attempt
to find his precursors in the field. The review provides
relevant discussion on theories, concepts, facts, and/or 10% N
ideas related to the subject. The materials are current,

adequate and carefully selected. A synthesis is provided at
the end of the section describing the review's significance.

F-13100-013 / Rev. # 2 fEffectivity: Aupust 29, 2018 i s
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RESEARCH AND PUBLICATION CENTER

| |Man | | Branch

THESIS FINAL DEFENSE EVALUATION FORM
(For Studants)

P“

(riferion

Score

Weight

Pomis

Methodology

Description of the research approach used is
concisely written. Procedures are presented in very
clear and logical sequence. The rationale behind the
choice of method/procedure is explained. Sample
size, sampling technique, research instruments and
statistical treatment are suitable.

10%

Results

The purpose of the study is attained. Data are
sufficient, logically presented, thoroughly analyzed,
and soundly interpreted as to their meanings,
substance, trends, relationships, implications, and/or
statistical significance. Weaknesses, inconsistencies
and other limitations of the findings are admitted
and discussed.

20%

It

Conclusion and Recommendations

The summary of findings is logically presented.
Conclusions are valid outgrowths of the findings and
formulated concisely. Recommendations offered are
logical, valid, feasible, practical, and attainable.

20%

1

General Format

The manuscript is very well-organized and contains
all the main requisites of a typical thesis manuseript.
The prescribed rules on the format, spacing
pagination, tables and figures are strictly fol]owd.
Mechanics of writing is satisfactory. The style is

impersonal, straight forward, objective and effective.

15%

/1

Oral Presentation

Oral presentation is methodical, rational and
coherent. It is brief but complete. Appropriate and
attractive visual aids are used. Presenters are
articulate and questions are answered satisfactorily.

15%

ft
%

A

Comments:

finge, b dhad 1t naf ignibcarthy ihance Womizahin

100%

L ol ]

f‘ﬂmp - e will be @ new

w T Gonifive Frategiee, Viowl-4patial Abilifi wd Mrgrinhen Hieoy awong {0 faior

tigh dcheol dpanel,  Riw qur AR

I“mﬂﬂ. Hit xm ﬂ'lf 'hAMJ lwu;ﬂhﬁ'lﬂ : fnuﬂmmﬁ/

MELISS%C. NAPIL, EdD
Name and Siénatu:e of Panel Member

April 18, 2024

Date

F-13100-013 /Rev. # 2 JEffectivity: August 29, 2018

Pagezofa
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F ! 1 i ' §
© RESEARCH AND. PUBLICATION  CEVTER
s, [A1Main | JBranch
Ay L THESIS FINAL DlFiFmaE EVALUATION FORM
of Bludents
—_ { )
Title:  Cognitive Stategies and Visual-Spatial Abilities as Predictors of Memorization Efficacy.
Proponemts: Doloritos, Mico I3,
Instructions:
Enclosed are the criteria-indicators and rating scale to help you evaluate the varous
components of this thesis work. Please read the criteria carefully and place the
correspondfng score of each item on the blank provided for. Multiply the score with its
corresponding weight and enter it on the last column. Add the points in the last column
to compute the final grade. Space is provided for your comments at the bottom of the
page. Thank you,
100.00 - 95 Outstanding The indicators of the criterion are carried out in an excellent
manner.
94.99 - 90 VeryGood  The indicators of the criterion are carried out evidently.
89.99 - 85 Good The indicators of the criterion are carried out fairly.
84.99 - 80 Poor The indicators of the criterion are carried out deficiently.
79.99-75 Very Poor The indicators of the criterion are carried out very deficiently.
74.99 -70 Missing The indicators of the criterion are not evident at all.
N/A Not Applicable
Criterion Score Weight Poinis
The Problem Ly
An explosion on the background, rationale and significance
of the study are given, The objectives are specific, % q -f(
measurable, achievable, realistic and time-bond. The scope 10%
and delimitations of the study are clearly explained. '1“_1|e
theoretical base for the study is described and its relation to
the problem clearly indicated. Operational definitions of
key terms/variables are adequately provided.
Related Literature a3
There is evidence that the writer made a scholarly attempt
to find his precursors in the field. The review provides 93
relevant discussion on theories, concepts, facts, and/or 10%
ideas related to the subject. The materials are current,
adequate and carefully selected. A synthesis is provided at
the end of the section describing the review's significance.
T Page 10f 2

F-13100-013 /Rev. # 2 JEffectivity: August 29, 2018
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(For Students)

(riterion

Scwre Weight Pounes

Methodology

Description of the research approach used is
concisely written. Procedures are presented in very
clear and logical sequence. The rationale behind the
choice of method/procedure is explained. Sample
size, sampling technique, research instruments and
statistical treatment are suitable.

a5

15
10%

Results

The purpose of the study is attained. Data are
sufficient, logically presented, thoroughly analyzed,
and soundly interpreted as to their meanings,
substance, trends, relationships, implications, and/or
statistical significance. Weaknesses, inconsistencies
and other limitations of the findings are admitted
and discussed.

ar
194

20%

Conclusion and Recommendations

The summary of findings is logically presented.
Conclusions are valid outgrowths of the findings and
formulated concisely. Recommendations offered are
logical, valid, feasible, practical, and attainable.

4t a4

20%

General Format

The manuscript is very well-organized and contains
all the main requisites of a typical thesis manuscript.
The prescribed rules on the format, spacing
pagination, tables and figures are strictly followed.
Mechanics of writing is satisfactory. The style is
impersonal, straight forward, objective and effective.

b 15% 43

Oral Presentation

Oral presentation is methodical, rational and
coherent. It is brief but complete. Appropriate and
atiractive visual aids are used. Presenters are
articulate and questions are answered satisfactorily.

q
. 15% Y

Comments:

Please see minukes.

100% AT

MARK J ﬁl‘g T. PEPITO

Name and Sigflature of Panel Member

April 18, 2024
Date

F-13100-013 /Rev. # 2 /Effectivity: August 29, 2018

Page 2 of 2
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ROUTING FORM

Title: Cognitive Strategies, Visual-Spatial Abilities and Memorization Efficacy among STEM Senior High
School Students.

Proponents: Doloritos, Mico B. Program: BSED- Biological Science
Rivera, E|l Rose P. Course Code: 8564
Rosario, Vincent P. Semester/SY: 2™ Semester, SY 2023-2024
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Consent Form for Undergraduate Thesis Utilization

The University of Mindanso

RESEARCH AND PUBLICATION CENTER

] Main [ ] Branch
UNDERGRADUATE RESEARCH AGREEMENT

10.

11.

As a research student, I hereby declare my acceptance and adherence to the policies, rules, and guidelines
in the conduct of my thesis/capstone/FS/creative work as follows:

The researcher/s shall be required to attend the research orientation and shall submit this signed
agreement to the subject teacher. Failure to do so shall render the researcher/s ineligible for title
defense.

The researcher/s shall group themselves by three, of their own choice and at their own risk. They
shall work as a team from the initiation to completion of the project. They shall choose a research
topic/theme/subject that is aligned with the agenda of the College and the University.

With advisement from the Research Coordinator(RC) and approval of the Dean of College, the
researcher/s shall be provided with qualified research personnel (adviser and statistician) to help them
out in the conduct of the project.

The researcher/s shall exercise due diligence and adhere to established standards/rules of data
gathering, experimentation, field work that ensure safety, security and ethical practice. Research
activities in remote and secluded areas are highly prohibited.

The researcher/s shall seck guidance, assistance and approval from their adviser in all research-
related activities, documented in a journal/record book which is to be inspected by the subject teacher
from time to time for purposes of monitoring.

The researcher/s shall always secure the endorsement of the adviser before submitting the
outline/final manuscripts for defense to the RC.

The researcher/s shall be responsible to get updates about schedules for outline/final defense (one
month before finals) and on thesis binding as announced/posted. Two (2) copies of the
outlines/manuscripts shall be submitted to the RC one week before the scheduled defense.

The researcher/s shall pay P2700 per group as defense fee. Lone-research or two-member group are
allowed only when there is no other possible way to divide the class. Anything beyond, needs to
obtain RPC consent through writing. No additional payment shall be made to panel members.
Rescarcher/s are strongly enjoined to report to the Dean/RPC any extra fee solicited by any party.

The researcher/s shall deliver oral defense as scheduled by the RC before the final exam. Failure to
submit themselves for oral examination forfeits their right to obtain a passing grade. Likewise, failure
to submit bounded duly approved final manuscript on time shall cause a grade of 7.2 which should be

completed within the standard completion days as prescribed by the UM registrar. No extension shall
be entertained.

In the event that the researcher/s failed to meet and/or satisfy the requirements and criteria for title,
outline and final defenses, they shall be given another chance through redefense. This redefense is
granted only once. Should the researcher/s failed during the redefense, they shall be given a failing
grade and are required to reenroll the course.

The researcher/s sl}a]l bring all the raw data and evidences of data gathering procedures during the
oral defense as indicator of data trustworthiness and reliability.

- All transactions with research personnel during the processing/critiquing of the final manuscript shall

require the use of the standard routing form. This routing form is to be submitted to the RC for
documentation and future reference.

F-13100-021/ Rev. 2/ Effectivity: September 30, 202
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RESEARCH AND PUBLICATION CENTER

The Univeraity of Mind ] Main [ ] Branch

UNDERGRADUATE RESEARCH AGREEMENT

13. The researcher/s shall maintain the right for three (3) free plagiarism checks: one during Methods of
Research or its equivalent, and two during Research Proper after final oral presentation, Five hundred
pesos shall be charged for the fourth and succeeding checks, Threshold of similarity is 25% and
lower.

14, Manuscripts shall follow the institutional format and referencing style; the study must be a product of
exercise of intellect, free of dishonesty and fraud. Also, the papers shall be subjected for Grammarly
check to ensure adherence to rules of language and writing conventions. Threshold of grammar
accuracy is 95% and above.

15. The researcher/s shall acknowledge the right of the College to disallow or reject researches found to
be deficient, unsatisfactory or plagiarized in form or substance.

16. The researcher/s shall take precautionary measures to ensure that their paper will not be copied,
replicated or duplicated by others.

17. The researcher/s shall transfer the ownership of the study to the College once the paper has been
successfully defended and bound. After which no paper shall be published or presented without
consent/approval from the College. Sharing and/or furnishing copies of the research paper to
pertinent offices or parties is subject to the approval of the College and shall require a signed Non-
Disclosure Agreement from the receiving parties.

18. The researcher/s shall present their research projects strictly during their scheduled oral defense.

Failure to present as scheduled, the researcher/s will have to wait for another cycle of defense.

I affix my signature to signify that | read, understand, and conform to the items enumerated above.

Conformed:

MI OLORITOS

Signature overigrinted name of student

EVANG E B. DOLORITOS
Signature over printed name of parent/guardian

-
CHRES RREJOS

Signature over printed name of adviser

F-13100-021/ Rev. 2/ Effectivity: September 30, 202 Page 2 of 2
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UNDERGRADUATE RESEARCH AGREEMENT

As a research student, | hereby declare my acceptance and adherence to the policies, rules, and guidelines
in the conduct of my thesis/capstone/FS/creative work as follows:

10.

The researcher/s shall be required to attend the research orientation and shall submit this signed
agreement to the subject teacher. Failure to do so shall render the researcher/s ineligible for title
defense.

The researcher/s shall group themselves by three, of their own choice and at their own risk. They
shall work as a team from the initiation to completion of the project. They shall choose a research
topic/theme/subject that is aligned with the agenda of the College and the University.

With advisement from the Research Coordinato(RC) and approval of the Dean of College, the
researcher/s shall be provided with qualified research personnel (adviser and statistician) to help them
out in the conduct of the project.

The researcher/s shall exercise due diligence and adhere to established standards/rules of data
gathering, experimentation, field work that ensure safety, security and ethical practice. Research
activities in remote and secluded areas are highly prohibited.

The researcher/s shall seck guidance, assistance and approval from their adviser in all research-
related activities, documented in a journal/record book which is to be inspected by the subject teacher
from time to time for purposes of monitoring.

The researcher/s shall always secure the endorsement of the adviser before submitting the
outline/final manuscripts for defense to the RC.

The researcher/s shall be responsible to get updates about schedules for outline/final defense (one
month before finals) and on thesis binding as announced/posted. Two (2) copies of the
outlines/manuscripts shall be submitted to the RC one week before the scheduled defense.

The researcher/s shall pay P2700 per group as defense fee. Lone-research or two-member group are
allowed only when there is no other possible way to divide the class. Anything beyond, needs to
obtain RPC consent through writing. No additional payment shall be made to panel members.
Researcher/s are strongly enjoined to report to the Dean/RPC any extra fee solicited by any party.

The researcher/s shall deliver oral defense as scheduled by the RC before the final exam. Failure to
submit themselves for oral examination forfeits their right to obtain a passing grade. Likewise, failure
to submit bounded duly approved final manuscript on time shall cause a grade of 7.2 which should be

completed within the standard completion days as prescribed by the UM registrar. No extension shall
be entertained.

In the event that the researcher/s failed to meet and/or satisfy the requirements and criteria for title,
outline and final defenses, they shall be given another chance through redefense. This redefense is
granted only once. Should the researcher/s failed during the redefense, they shall be given a failing
grade and are required to reenroll the course.

- The researcher/s shall bring all the raw data and evidences of data gathering procedures during the

oral defense as indicator of data trustworthiness and reliability.

- All transactions with research personnel during the processing/critiquing of the final manuscript shall

require the use of the standard routing form. This routing form is to be submitted to the RC for
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Research or its equivalent, and two during Research Proper after final oral presentation. Five hundred
pesos shall be charged for the fourth and succeeding checks. Threshold of similarity is 25% and

lower.

14. Manuscripts shall follow the institutional format and referencing style; the study must be a product of
exercise of intellect, free of dishonesty and fraud. Also, the papers shall be subjected for Grammarly
check to ensure adherence to rules of language and writing conventions. Threshold of grammar

accuracy is 95% and above.
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be deficient, unsatisfactory or plagiarized in form or substance.
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replicated or duplicated by others.
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Disclosure Agreement from the receiving parties.

18. The researcher/s shall present their research projects strictly during their scheduled oral defense.
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researcher/s shall be provided with qualified research personnel (adviser and statistician) to help them
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month before finals) and on thesis binding as announced/posted. Two (2) copies of the
outlines/manuscripts shall be submitted to the RC one week before the scheduled defense.

8. The rescarcher/s shall pay P2700 per group as defense fee. Lone-research or two-member group are
allowed only when there is no other possible way to divide the class, Anything beyond, needs to
obtain RPC consent through writing. No additional payment shall be made to panel members.
Rescarcher/s are strongly enjoined to report to the Dean/RPC any extra fee solicited by any party.

9. The rescarcher/s shall deliver oral defense as scheduled by the RC before the final exam. Failure to
submit themselves for oral examination forfeits their right to obtain a passing grade. Likewise, failure
to submit bounded duly approved final manuscript on time shall cause a grade of 7.2 which should be

completed within the standard completion days as prescribed by the UM registrar. No extension shall
be entertained.

10. In the event that the researcher/s failed to meet and/or satisfy the requirements and criteria for title,
outline and final defenses, they shall be given another chance through redefense. This redefense is
granted only once. Should the researcher/s failed during the redefense, they shall be given a failing
grade and are required to reenroll the course.

11. The researcher/s shall bring all the raw data and evidences of data gathering procedures during the
oral defense as indicator of data trustworthiness and reliability.

12. All transactions with research personnel during the processing/critiquing of the final manuscript shall

require the use of the standard routing form. This routing form is to be submitted to the RC for
documentation and future reference,
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