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ABSTRACT: Cultivating a strong academic work ethic and promoting scientific attitudes in STEM students are
essential objectives of a well-crafted science curriculum. These elements are crucial in preparing students for the
challenges of scientific inquiry and their future careers. This survey-correlational research design aimed to determine
the academic work ethic and formation of scientific attitudes of Grade 12 STEM students in a science curriculum for
the school year 2023-2024. The respondents were 186 senior high school students. Data were collected using the
standardized academic work ethic scale (AWE-S) and the standardized scientific attitudes scale (SAS) The independent
variable of this study was students’ academic work while the formation of scientific attitudes was the dependent
variable. The statistical tools used were frequency count, mean, standard deviation, and Pearson r. The level of
significance was set at 0.01 alpha. The findings of the study revealed that generally, the level of academic work ethic
was high. The level of scientific attitudes was positive. There was a notable difference between their academic work
ethic in a science curriculum. Ultimately, it was discovered that there was a substantial, positive interrelationship
between Grade 12 STEM students’ academic work ethic and scientific attitudes in a science curriculum.

KEYWORDS: Academic Work Ethic, Scientific Attitudes, STEM Students, Science Curriculum.
I. INTRODUCTION

The Philippines underwent a significant change in its education system, aiming to address several critical challenges in
the country's educational system. The transition from the K—10 education curriculum to K—12 was primarily driven by
the goal of aligning the Philippine educational system with international standards, making Filipino students more
globally competitive [1]. The current education curriculum in the Philippines follows a K—12 structure that was started
in 2012 and was regarded as a comprehensive reform of DepEd's basic education [2], which encompasses kindergarten
through Grade 12. Senior High School (SHS) (Grades 11 and 12) is the most recently added level in the Philippines’
education curriculum and offers diverse tracks such as the Technical Vocational Livelihood (TVL) track, the Arts and
Design track, the Sports track, and the Academic track, in which Science, Technology, Engineering, and Mathematics
(STEM) is included. The STEM track in the Philippines' senior high school curriculum integrates students into more
complex mathematical and scientific concepts, to lay the groundwork for their future college degrees. Students develop
problem-solving skills by participating in various projects and conducting research that requires them to apply
scientific, technological, mathematical, and engineering concepts.

Additionally, the curriculum in STEM education is designed not just to impart knowledge but also to instill a set of
values and attitudes that are integral to success in scientific endeavors. Work ethics is defined as the principles that
guide an individual's conduct as well as a personal set of acceptable workplace practices [3]. It also has a direct impact
on how someone approaches their daily activities since it is driven by their love and enjoyment of their profession [4].
Implementing it into the curriculum can help students be better prepared for the workplace by exhibiting traits such as
punctuality, dependability, and a commitment to high-quality work, making them appealing candidates for employers in
STEM industries. It can also help students develop the mindset and skills necessary for success in their academic
journeys and future contributions to the scientific community. However, the lack of studies conducted on this topic
leads to a limited understanding of how these attributes are developed and nurtured within the context of a science
curriculum, despite the recognized importance of academic work ethics and scientific attitudes.
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This study aimed to investigate the Grade 12 STEM students’ work ethic and formation of scientific attitudes in a
science curriculum at Filamer Christian University for the school year 2023-2024. Specifically, this study sought to
answer the following questions:

1. What is the level of STEM students’ academic work ethic in a science curriculum as an entire group and in terms of;
hard work, leisure, self-reliance, morality/ethics, and delay of gratification?

2. What is the level of STEM students’ scientific attitudes in a science curriculum as an entire group and in terms of;
rationality, open-mindedness, confidence in scientific method, curiosity, and aversion to superstition?

3. Are there significant differences between the levels of STEM students’ scientific attitudes and academic work ethic
in a science curriculum?

4. Are there significant relationships between the levels of STEM students’ academic work ethic and scientific attitudes
in a science curriculum?

II. RELATED LITERATURE

Work ethic is broadly defined by [5] as a set of beliefs, values, and behaviors reflecting an individual’s dedication and
commitment to work, involving going beyond basic job requirements to achieve goals aligned with norms and values.
[6] emphasizes that work ethic prioritizes hard work and diligence, aligning with societal ideals such as the "American
Dream," which connects effort with success and social mobility.

This definition is expanded by [7] suggesting that work ethic includes valuing hard work, stigmatizing idleness,
fulfilling obligations, and treating work as a moral duty. [7] outline seven dimensions of work ethic: belief in hard
work, centrality of work, time efficiency, distaste for leisure, delayed gratification, independence, and morality in work.
Together, these dimensions form a structured foundation, with work as a central value that requires consistent effort,
honest conduct, and careful time management.

According to [8] work ethic frames schoolwork as a student’s "job," indicating that a strong work ethic is critical to
academic success. [10] further emphasize that students with a strong work ethic exhibit habits like consistent study,
responsibility, and dedication, which lead to higher academic achievement. [11] introduce the concept of "work drive,"
a motivation to complete tasks and achieve success. This construct uniquely predicts academic outcomes in college
beyond cognitive abilities, showing the importance of intrinsic motivation. [12] developed the Academic Work Ethic-
Student (AWE-S) measure, grounded in the multidimensional work ethic profile (MWEP), to assess schoolwork-related
ethics in middle and high school students. This tool provides a reliable, age-appropriate assessment of students’ work
ethic, capturing seven MWEP dimensions relevant to academic settings.

Early development of work ethic is crucial, as [13] suggests, with debates on whether younger generations are
experiencing a decline in work ethic or simply adapting it to modern values. Family influence plays a pivotal role, with
values like discipline, hard work, and responsibility being instilled by parents to foster strong work ethics [14] [15]
identify indicators of hard work—achieving goals, persistence, and resilience—that are essential in character education
and contribute to building a robust work ethic. Additionally, [16] describes hard work as a proactive approach to
overcoming obstacles, underscoring the necessity of perseverance to navigate challenges.

Scientific attitude is described as a mindset involving consistency, objectivity, and rationality in problematic situations,
contributing to students' approach to learning science. Those with scientific attitudes are likely to think, act, and exhibit
attitudes similar to scientists, favoring systematic and evidence-based approaches [17] [18] note that individuals with a
scientific attitude approach problems through systematic and experimentally verified steps. This attitude promotes
active and creative learning and often correlates with high academic achievement. [19] highlight that scientific attitudes
involve stable tendencies in students to perceive objects based on personal beliefs and responses, including cognitive,
affective, and behavioral elements.

According to [20] scientific attitude includes curiosity, honesty, open-mindedness, critical thinking, and respect for data
and facts. [21] add that these attitudes enable students to interpret experiences with critical thinking and express their
opinions. Scientific attitudes incorporate perseverance, cooperation, and sensitivity to environmental changes, which
upgrade students' learning quality [22][23][24] emphasize that scientific attitudes foster curiosity and critical thinking,
motivating students to question and explore new ideas.
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As stated in [25] scientific attitudes help students become open to new facts and avoid premature conclusions without
evidence This openness to learning and evidence-based reasoning improves students' judgment and critical thinking
skills [26]. Literature shows that a well-managed learning environment positively influences students’ scientific
attitudes [27]. Students maintain positive scientific attitudes; they are more likely to succeed academically and
professionally. Teaching methods also play a role in shaping scientific attitudes. [28]

Scientific attitudes align with the core goals of science education, emphasizing hands-on exploration, critical reasoning,
and objective assessments. Enhancing scientific attitudes can lead to improvements in scientific literacy, as these
attitudes embody habits of mind essential for scientific inquiry [29]. Studies highlight the necessity of embedding
scientific attitudes within the curriculum. Instruments like open-inquiry learning models have been used to assess and
improve students' scientific attitudes [30]. Problem-based learning is effective in enhancing students' scientific attitudes
by encouraging structured, scientific exploration [31]. In their study, [32] investigated scientific attitude in secondary
students, concluding that scientific attitude is linked with cognitive development, helping students analyze, question,
and approach learning critically.

According to research by [33], government school students often demonstrate high scientific attitudes, which supports
their learning in science and other subjects. Findings from [32] suggest that secondary school students' scientific
attitudes are generally average, regardless of gender, indicating room for improvement in science education practices to
foster these attitudes. [34] found a positive correlation between students’ scientific knowledge and their attitudes toward
science, showing that increased understanding fosters positive attitudes.

III. METHODOLOGY

This research utilized a survey-correlational approach involving 186 STEM students selected through stratified random
sampling. The study employed Slovin’s formula to determine the sample size. Data collection included an academic
work ethic scale (AWE-S) adopted from [9]. And scientific attitudes scale (SAS) was adopted from [35]. Pilot testing
followed validation, providing data for factor analysis, construct validation, and reliability testing using SPSS software.
The independent variable was the effectiveness of the vision, mission, and goals while the dependent variable was the
personal and professional development of the preservice teachers. Data analysis included descriptive statistics
(frequency, mean, standard deviation) and inferential statistics (ANOVA, Pearson correlation coefficient), with a
significance level (alpha) set at 0.01.

IV. RESULTS AND DISCUSSION

A. Level of Academic Work Ethic

The level of academic work ethic of Grade 12 STEM students as an entire group and in terms of; hard work, leisure,
self-reliance, morality/ethics, and delay of gratification are shown in Table 1. Data show that generally, the level of
work ethic is high. (M = 3.96, SD = .38). Data also show that levels of leisure; (M = 3.84, SD= .69), self-reliance, (M =
4.01, SD = .65), morality/ethics, (M = 3.57, SD=.59), and delay of gratification (M = 4.11, SD= .63) are high. On the
other hand, hard work is very high. (M =4.28, SD = .49).

Table 1: Mean and Standard Deviation of Academic Work Ethic of STEM Students

Category Mean Description .SD
Academic Work Ethic 3.96 High .38
Hard Work 4.28 Very High 49
Leisure 3.84 High .69
Self-Reliance 4.01 High .65
Morality/Ethics 3.57 High .59
Delay of Gratification 4.11 High .63

Note Interval. 4.21-5.00: Very High, 3.41-4.20: High, 2.61-3.40: Moderate, 1.81-2.60: Low, and 1.00-1.80: Very
Low
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The work ethic of Grade 12 STEM students is high. This implies that STEM students work diligently and have
demonstrated a commitment to their academic duties and tasks. This high level of work ethic characterizes a very
disciplined approach toward achieving goals, where individuals put forth hard work, respect in leisure time, self-
reliance, possess high moral values, and can delay gratification. They may be able to bring in increased productivity,
reliability, and success within various genres because such a person would in all probability approach tasks with
determination and feelings of duty. Such commitment will spur good habits and dispositions like time management,
attention to detail, and a 'can-do' attitude—key to any long-term success. The reason for this is that STEM students
often face rigorous academic demands that require persistence, self-discipline, and a structured approach to succeed.

There is a very high level of hard work. This implies that STEM students are exceptionally diligent and dedicated to
putting in the effort to carry out tasks required to achieve their goals. They may be able to commit to dedication which
will sometimes result in productivity and a capability to stay on even the most difficult of tasks, persisting and
remaining resilient. Those with very high levels of hard work will do very well in environments where persistence and
endurance are required. It could be one of the major drivers of long-term success because persons with this type of
personality will be better positioned to overcome difficulties, hit deadlines, and realize goals. They may be able to,
however, reflect on possible burnout if such a high level of hard work is not counterbalanced by appropriate rest and
leisure. This implicationarises because STEM disciplines have strict requirements that demand immense perseverance
and commitment in honing skills, most of which take on the learner to succeed in challenging environments and
sustainable achievements.

The level of leisure of Grade 12 STEM students is high. This implies that they attach importance to and involve
themselves in recreational activities and relaxation. It is a significant element in maintaining the balance of life. They
may be able to link mental and emotional well-being by creating an opportunity for breaks and doing things a person
loves, thus reducing the levels of stress that have been accumulating, avoiding burnout, and increasing happiness. This
balance may be able to also make them creative and productive, as time off for leisure might give people a chance to
come back with renewed energy and clearer views of things. High leisure may result in very high levels of leisure, thus
interfering with responsibilities and productivity; therefore, it has to be avoided. If managed properly, high leisure is
likely to complement work effort through the restoration of health and the savviness of motivation. This is because
adding leisure time allows one to recharge, serving productivity and creativity and thus having a balanced approach
toward the demanding STEM studies.

The level of self-reliance of Grade 12 STEM students is high. This implies that students can work independently and
make decisions on their own while solving problems without depending too much on others (classmates, friends,
teachers, etc.) This often leads to improved academic performance since self-reliant students will usually take the
initiative, use their time well, and look for resources and solutions by themselves. They may be able to enhance a sense
of ownership over the learning process; where it encourages the setting and pursuing of personal goals and adapting
strategies to master challenges. They are usually more resilient when things go tough and more capable of dealing with
complex tasks and projects. This happens because it establishes independence and self-reliance, giving students a sense
of having control over how they learn and the means to seek solutions proactively. STEM students who are self-reliant
are often more resilient and resourceful, equipping them to tackle complex tasks effectively.

The level of morality/ethics of Grade 12 STEM students is high. This implies that STEM students adhere to the
principles and values of ethics. They may devote themselves to the integrity, honesty, and responsibility of their
academic task, which forms a core component of the credibility and reliability of their academic endeavors. They may
be able to act conscientiously—avoiding academic cheating—and pave ways for their work to get checked and guided
by ethical standards making them self-dependent as well. Furthering a healthy, encouraging atmosphere in both
academics and personal life. They may be able to build trust and respect—ingredients needed for close collaboration
and progress within the STEM community. This translates into honesty and responsibility in STEM fields concerning
responsible research and collaboration. High ethical standards build students up to eventually have a reputation for
being reliable, thus providing an excellent base for success in both academic and professional settings.

The level of delay of gratification is high. This implies that STEM students can delay immediate rewards in favor of
more long-term objectives of higher priority. The ability to hold one's immediate gratifications off for something
greater in the near or far future is highly regarded as a predictor for success, be it within the school gates, establishing
oneself in a career, or simply growing older and developing as an individual. Moreover, highly delaying persons are
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much more likely to handle time and other resources wisely with proper priorities in place and avoid impulsive actions
that may hamper their long-term goals. This self-control can facilitate better decision-making and planning. This is
important because it means that practicing self-control and orientation toward delayed reward is an instrumental ability
to attain complex educational and professional goals. Students in the STEM disciplines, who develop this capability,
tend to be better at prioritizing, making better use of resources, and making choices that align with long-term
objectives.

B. Level of Scientific Attitudes

The level of scientific attitudes of STEM students as an entire group and in terms of; rationality, open-mindedness,
confidence in scientific method, curiosity, and aversion to superstition are presented in Table 2. The results show that in
its entirety, the level of scientific attitudes is positive (M = 3.57, SD = .78). Data also presented that the levels of
rationality; (M = 3.63, SD = .37), confidence in scientific method, (M = 3.89, SD = .65), and curiosity (M = 3.85, SD =
.59) are positive. Meanwhile, open-mindedness, (M = 3.31, SD = .69), and aversion to superstition (M = 3.19, SD =
.63) are neutral.

Table 2: Mean and Standard Deviation of Scientific Attitudes of STEM Students

Category Mean Description .SD
Scientific Attitudes 3.57 Positive 78
Rationality 3.63 Positive 37
Open-Mindedness 3.31 Neutral .69
Confidence in Sci. 3.89 Positive .65

Method
Curiosity 3.85 Positive .59
Aversion to Superstition 3.19 Neutral .63

Note Interval. 4.21-5.00: Very High, 3.41-4.20: High, 2.61-3.40: Moderate, 1.81-2.60: Low, and 1.00—1.80: Very Low
The level of scientific attitudes of STEM students is positive. This implies that they were able to cultivate an
environment where they are motivated to investigate and question their surroundings, establishing a sustained
enthusiasm for learning in the fields of sciences. Such attitudes underlie a strong scientific outlook: that of a self-
assured student ready to challenge any phenomenon through reasoning, open up to new ideas, test hypotheses most
stringently, and reject the unscientific. Pedagogical practices for inculcating such traits have increased the potential for
students to make significant contributions to the advancement of science and technology.

The level of rationality of STEM students is positive. This implies that students are ripe enough to solve problems
logically and make decisions based on evidence and reason. It would mean that critical and analytic thinking skills
programs do have a positive input toward the development of rational thought and hence extremely important for
success in STEM. Focusing on rationality, STEM education can thus more suitably position the student to be better
prepared for facing challenges and adversities, innovating, and contributing to the building of science and technology.

The level of STEM students’ open-mindedness is neutral. This implies that though they may be somewhat open to new
ideas, they can also turn out to be resistant to contrary opinions. This means that such common practices in the school
curriculum may not after all justify the nurturing of acceptance of diverse perspectives or the development of creative
thought among students. For a person to become open-minded, educators have to include activities and talks that will
facilitate intellectual flexibility, hence the inclination towards the consideration of different viewpoints. There is the
likelihood of such open-mindedness following a STEM student's eventual ability to become innovative and
collaborative in fixing ill-structured problems.

The level of confidence in the scientific method of STEM students is positive. This implies that they are applying the
scientific method to approaching challenges with great belief and some soundness in full research. This insinuates that
these students, being able to inculcate strong understandings and beliefs in the scientific process, are better placed to
undertake wide research, think critically about data, and apply scientific principles to their different disciplines. This
kind of confidence needs to be further built and sustained to nurture scientific knowledge and develop a culture of
evidence-based problem-solving in STEM.
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The level of curiosity of STEM students is positive. This implies that they have a strong drive to explore, question, and
learn new things. They possess the intrinsic motivation to somehow look deeper into the understanding of scientific
phenomena and problems, looking for innovative solutions. If properly transmitted and developed, such curiosity could
even enhance potential in problem-solving and discoverability. Educational strategies must, however, still provide an
environment that is challenging and inspiring to learners for them to go out in the exploration and investigation of new
ideas.

The level of aversion to the superstition of STEM students is neutral. This implies that while they may recognize and
reject some unscientific beliefs, there may be room for improvement in fostering a stronger critical perspective. This
suggests that current educational approaches might not fully emphasize the importance of distinguishing between
scientific evidence and superstition. To address this, educational strategies could focus on reinforcing critical thinking
and the scientific method, helping students more clearly differentiate between empirical evidence and unscientific
beliefs, thereby strengthening their overall scientific mindset.

C. Differences between the Scientific Attitudes Based on the Work Ethic of STEM Students

The differences in the scientific attitudes based on the work ethic of STEM students are shown in Table 3. Table 3
shows that there is a significant difference in the scientific attitudes based on the work ethic of STEM students F
(9.499) = .000, p < 0.01 in favor of the very high (4.21-5.00) work ethic (M = 3.68 SD = .32)

Table 3: ANOVA on the Differences in the Scientific Attitudes Based on Work Ethic of STEM Students

Category Sum of Squares Df Mean Square F Sig. (2-tailed)
Academic Work Ethic
Between Groups 2.091 2 1.046 9.499 .000
Within Groups 20.249 183 11
Total 22.340 185

ns p > .05 — not significant at 5% level

The level of scientific attitudes of STEM students varies significantly based on their work ethic. This implies that those
who are more diligent and disciplined in their studies tend to develop a deeper connection with scientific thinking. This
relationship hints that a strong work ethic could be central to how students engage with scientific concepts and
methods. Encouraging perseverance, responsibility, and a dedicated approach to learning might play a crucial role in
shaping students' positive attitudes toward science, potentially paving the way for greater achievements and innovations
in STEM areas.

D. Relationships between Work Ethic and Scientific Attitudes of STEM Students
The relationships between work ethic and scientific attitudes of STEM students are presented in Table 5. Data reveal
that there is a positive, strong association, and significant relationship between the work ethic r = .322*  p = .000 < .01

and the scientific attitudes of STEM students. Therefore, the null hypothesis is rejected.

Table 4: Pearson r between Academic Work Ethic and Scientific Attitudes of STEM Students

Variables r-value r-prob
Academic Work Ethic and Scientific Attitudes

322% .000

*p < .05 — significant at 5% level

The result shows that there is a positive, strong association, and significant relationship between the work ethic and
scientific attitudes of STEM students. This implies that developing a positive attitude in the student is going to bring
about a strong work ethic, and vice versa. When students are inspired to take on anything they pursue with a great,
positive perspective, they usually become more motivated, devoted, and consistent in their efforts. That generally
translates to better results and more toughness in the face of failures or other setbacks. The infusion of desirable
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attitudes toward working in students would be perceived to be of great importance by any teacher who may bring them
long-term growth and accomplishment.

V. CONCLUSIONS

The high academic work ethic in the STEM students reflects a strong work ethic that correlates well with the diligent
and rigorous pursuit of education. Such an attitude involves a well-disciplined attitude toward labor, a well-regulated
attitude toward leisure, and sound self-governance. These learners thus tend to demonstrate a capacity for delaying
immediate gratification in favor of long-term academic goals tenet akin to perseverance and moral integrity. Such
commitment serves to underscore the importance of integration between character development and intellectual growth
in a program that emphasizes both ethical conduct and academic effort in realizing holistic student success.

These dominant positive science attitudes among STEM students will form a base and backdrop of rational, open-
minded, and confident thinking about scientific methodologies. Otherwise, such students often bear more heightened
curiosity in the pursuit of knowledge with a strong discard of superstition, which will reasonably enable them to
criticize problems and look at issues from an evidence-based viewpoint. These attributes enable not just a better
understanding and appreciation for scientific principles but also prepare them to responsibly and thoughtfully
contribute to the advancement of science and technology within society.

The significant differences found regarding STEM students' scientific attitudes further underscore the need for targeted
strategies in the curriculum for science. Such differences indicate that focusing on scientific attitudes and work ethic as
two different yet complementary strands should prove beneficial in maximizing the performance and interest in science.
Educators could therefore craft more inclusive and effective curricula to help meet the different needs of learning as
well as career pursuits of STEM students by tailoring interventions to both improving the aspects.

This interplay between work ethic and scientific attitudes shows how close is the relationship between values and
behaviors in a science curriculum: growth in one often engenders growth in the other. This is evident in that, as
students' engagement with science learning becomes better, they come to exhibit higher commitment and responsibility,
illustrating the mutual reinforcement of work habits and attitudes. These results provide support for the reality of
educational practices whereby not only are these measures nourished but also a more effective, reflective, and engaged
learning process that is geared toward making STEM students well-fitted for the multiple requirements.
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