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ABSTRACT 
Teaching advanced science concepts to learners with limited exposure to real-life scientific applications remained 

a persistent challenge in science education. Learners who lacked meaningful engagement with real-world contexts often 
experienced difficulty understanding abstract scientific concepts. This study examined the learning characteristics of 
least-exposed learners in science and identified instructional strategies used to support learning in real-life settings. A 
qualitative descriptive-exploratory design was employed, utilizing semi-structured interviews with twenty higher 
education science educators from the Philippines, selected through purposive sampling. The participants, consisting of 
both male and female faculty members from public and private universities, had direct experience teaching students 
with limited exposure to advanced science concepts. The data were analyzed using thematic analysis to identify 
recurring patterns related to learner characteristics and teaching strategies. The findings revealed that least-exposed 
learners struggled with abstract understanding, relied heavily on memorization, and demonstrated limited curiosity 
toward scientific topics. Educators reported that hands-on experiments, problem-based learning, technology integration, 
and collaborative learning enhanced student engagement, real-world problem-solving skills, and retention of scientific 
knowledge. The study concluded that grounding science instruction in real-life contexts and employing student-centered 
strategies improved the accessibility and relevance of advanced science concepts for least-exposed learners, thereby 
supporting more inclusive and meaningful science learning experiences in higher education. 
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1. Introduction 
Teaching advanced science to students with minimal exposure presents one of the major challenges in 

modern education. Scientific topics are often complex, and the gap in foundational knowledge that educators 
must bridge while making these topics engaging and accessible poses a significant challenge [1].  Traditional 
teaching methods are not sufficient for those students who lack prior exposure to science, creating barriers of 
understanding and interest for students [2]. To solve this problem, new teaching methods that focus on real-
life applications of science are being utilized and have the potential to enhance learning experiences for 
unexposed learners [3-4]. This can be done by creating interactive context-dependent lessons, representing a 
real-life situation where otherwise inaccessible content will be connected by the teacher to the learner's 
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environment. 

One of the most critical approaches for making science relevant to all learners is problem-based learning. 
One of the most critical approaches for making science relevant to all learners is problem-based learning 
(PBL). PBL is a student-centered instructional approach grounded in constructivist learning theory, where 
learners actively construct knowledge by solving real-world problems. In this approach, students engage in 
authentic problem-solving tasks that encourage deeper understanding, critical thinking, and meaningful 
learning experiences. In fact, research shows that PBL is very effective for learners who have limited 
background science knowledge. It gets the learners active and helps them build foundational understanding 
of scientific concepts [5]. The approach shows the importance of contextualizing science, rendering abstract 
ideas more tangible and accessible. 

Another way to educate a novice is to use digital media, simulations, and graphics, which make 
scientific abstract terms more understandable. These provisions fill in a gap for students who lack 
backgrounds in more complicated material [6]. Experience can be developed through digital means and virtual 
labs wherein one can safely do experiments and witness results in a simulated environment [7]. Research has 
also shown that students involved in virtual labs retain the information much better and apply it in real-life 
situations. These technologies help not only gather and analyze data but also provide students with a door to 
much wider learning opportunities [8]. Using digital tools, educators can design vibrant and interactive 
learning spaces, more preferable to the technologically savvy generations of today. 

Mentorship and collaborative learning are crucial components in teaching complex scientific concepts to 
naïve learners. When students work in groups or under the guidance of mentors, they are exposed to diverse 
perspectives and gain valuable insights through collaborative peer interactions [9]. Anchored in the Zone of 
Proximal Development theory emphasizes that learners particularly those who are inexperienced in handling 
complex scientific material learn more effectively when supported through scaffolding provided by more 
knowledgeable peers or teachers. Such support fosters a sense of belonging and confidence, encouraging 
learners to become more actively engaged in the learning process. Moreover, instructional strategies such as 
project-based learning and group discussions allow educators to create differentiated learning experiences 
that help students build on their strengths, ultimately supporting deeper scientific understanding and 
interpersonal development [10]. 

The overarching goal of these teaching strategies Is to enable students with limited exposure to science 
to engage meaningfully with advanced scientific content. Fostering inclusive learning environments that 
emphasize the real-world applications of science, teachers can help learners recognize the relevance of 
scientific concepts in their everyday lives [11]. Students who perceive science as understandable and 
applicable are more likely to pursue further studies in scientific fields and contribute to the development of a 
scientifically literate society [12]. Through approaches such as problem-based learning (PBL), digital 
simulations, mentorship, and collaborative learning, educators can significantly improve access to advanced 
science education and support equitable learning opportunities for all students. 

Another effective instructional approach is inquiry-based learning, which promotes active exploration 
and discovery of scientific concepts. This method encourages teachers to pose thought-provoking questions 
and guide students through investigative activities and experiments, thereby stimulating curiosity, 
independent thinking, and deeper conceptual understanding [13]. Inquiry-based learning not only increases 
student engagement but also clarifies the relevance of science to real-world contexts and everyday decision-
making [14]. When combined with hands-on activities, collaborative learning, and technology-integrated 
strategies, inquiry-based instruction provides richer educational experiences for unexposed learners. These 
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integrated approaches foster both a sustained interest in science and adequate preparation for future academic 
and professional pursuits in an increasingly complex and science-driven world [15].  

2. Literature 
In recent years, the world of education has recognized the significance of using effective science 

teaching methodologies targeted to unexposed learners, particularly in advanced science real-world 
situations. It represents a larger realization that conventional teaching approaches frequently fail to engage 
students who have not had a solid education in science. For unexposed students to interact with advanced 
science in real-life situations, effective science teaching techniques are essential. According to Gholam & 
Petro[16], children who have never been exposed to complex scientific topics before can fill in knowledge 
gaps in science through active, inquiry-based learning. Students gain the most from teaching strategies that 
actively engage them and promote inquiry and discovery.  Particularly, inquiry-based learning promotes 
students' own investigation of scientific concepts, which builds their resilience and sense of independence in 
comprehending difficult subjects. Teachers can also make the content more relevant by utilizing real-world 
contexts to teach, which makes scientific concepts less abstract and more approachable [17]. As a result, 
teachers are using more and more creative teaching techniques that accommodate a variety of learning 
settings and encourage a deeper understanding of scientific ideas. 

The idea of student-centered learning, which emphasizes active participation over passive information 
intake, has given rise to one important framework. Encouraging students to take part in practical 
investigations, this method develops critical thinking skills and a sincere interest in science. Students' 
understanding is deepened when they are able to connect abstract theories to real-world experiences through 
laboratory exercises or fieldwork. According to research by Garil [18], students who get experiential science 
instruction are more likely to apply scientific ideas practically in addition to having greater memory retention. 
For unexposed learners, who might ordinarily find it difficult to relate theory to practical application, this is 
very helpful [19]. Teachers have discovered that giving students the freedom to work with materials and carry 
out experiments improves their comprehension of scientific concepts and promotes inquiry outside of the 
classroom. Students who have had little exposure to scientific material benefit from this kind of active 
engagement, which also gives them a sense of agency over their education. 

In order to help unexposed learners, understand science, peer teaching and collaborative learning are 
also essential. According to studies, social connection fostered by collaborative learning can result in a 
shared understanding and deeper cognitive engagement with the subject matter [20]. Students can clarify 
difficult ideas to one another through peer teaching, which helps their classmates and strengthens their own 
comprehension. The advantages of cooperative learning settings, where peer interactions promote deeper 
conversations and widen viewpoints on scientific subjects, are highlighted by research. Group projects allow 
students to benefit from one another's expertise and experiences, weaving a complex web of cooperative 
learning that strengthens their comprehension of challenging scientific ideas. Since it builds a network of 
support that encourages a sense of inclusion and belonging in the classroom, this approach is well suited to 
the needs of unexposed learners. In addition to enhancing subject comprehension, this mutual process fosters 
a sense of belonging and support among students [21]. 

Another effective teaching method is scaffolding, particularly for difficult scientific subjects [22]. As 
students become proficient, teachers can progressively lessen their support by breaking down complex 
scientific concepts into digestible steps. These methods enable unexposed students to grasp basic ideas 
before taking on more complex subjects on their own. According to Verstegen et al [23], scaffolding gives 
pupils competence and confidence, enabling them to tackle difficult scientific content without feeling 
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overburdened. Scaffolding serves as a bridge in this way, assisting students as they progress from 
rudimentary to sophisticated scientific knowledge. Incorporating technology into science instruction is 
essential for improving student comprehension and engagement. According to studies, students can 
investigate intricate scientific processes in an engaging and approachable way by using digital tools and 
virtual simulations [24]. In addition to offering chances for experimentation, this technology-rich approach 
gets pupils ready for a future in which technological literacy will be crucial. Teachers can bridge the gap 
between theoretical knowledge and real-world application by utilizing these resources to create engaging 
learning experiences.  

Relating science classes to students' cultural backgrounds can greatly increase unexposed learners' 
involvement.  Verdeflor [25] asserts that culturally responsive scientific instruction enables teachers to 
simplify difficult subjects in ways that are applicable to students' daily lives. For instance, utilizing 
environmental problems that impact students' communities as case studies might encourage curiosity about 
science [26].  Students are more inclined to comprehend and interact with complex scientific subject when 
they can directly observe how science affects their life. This method not only improves understanding but 
also gives students the confidence to see science as a useful instrument for solving problems in the real world. 
the need to modify science teaching methods in order to successfully involve students who have not been 
exposed to sophisticated science. Wang and Zhang [27] revealed that teachers may establish more inclusive 
and productive learning environments by utilizing student-centered approaches, inquiry-based methodology, 
technological integration, and collaborative learning opportunities. These techniques foster a lifelong love of 
learning and scientific inquiry in addition to improving students' comprehension of scientific concepts. 

3. Methodology 
3.1. Research design 

This study employed a descriptive-exploratory approach to both describe and analyze the phenomena 
under investigation. The exploratory design is helpful in this study as it enables great understanding of 
participants' experiences. Using this approach, the study was able to gain deeper insights into the subject 
matter, enabling the researchers to explore various dimensions and nuances of the experiences being 
examined [28].  

3.2. Population and sampling 
The participants of the study consisted of twenty science educators from the Philippines, selected 

through purposive sampling. The respondents were higher education faculty members teaching science-
related courses and had direct experience handling learners with limited exposure to advanced science 
concepts in real-life settings. The participants included both male and female teachers and were employed in 
both public and private universities. This diversity of institutional affiliation and teaching background 
provided a broader perspective on instructional strategies used for least-exposed learners. This selection was 
suitable because it engaged targeted intentional sampling toward subjects who have particular characteristics 
or experience relevant to the topic of the research. In this case, the aim was to gather insights from teachers 
who have experience in teaching science and technology to learners with limited exposure to advanced 
scientific content, particularly in real-life settings.  

According to Chavez and Del Prado [29], purposive sampling is the most common procedure in 
qualitative research processes that gather subjects who can supply more pertinent and detailed information 
about the research being undertaken. Focusing on teachers who meet these criteria, the study ensured that the 
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data collected would be especially rich and useful for exploring the strategies that can best support 
unexposed learners in science education. 

3.3. Instrument 
To gather data, the study employed an interview guide containing a series of carefully crafted questions. 

Table 1 outlines the specific interview questions used during the study. An interview, as described by Knott 
et al. [30], is a qualitative research method in which participants are asked a series of open-ended questions to 
explore their personal experiences, perspectives, concerns, and aspirations. 

For this study, semi-structured interview questions were developed to encourage meaningful dialogue 
with the respondents. Semi-structured interviews allow researchers to delve deeper into particular topics of 
interest, while also offering participants the freedom to share their personal stories and experiences in a way 
that is relevant to the study [31]. This interview format provides the flexibility to explore both specific 
research questions and broader, unanticipated themes, ensuring that the conversation remains focused on the 
study's objectives while allowing for organic discussion [32]. 

Table 1. Interview Questions. 

Objectives Interview Questions 

1. Identify learning characteristics 
of learners with the least exposure 

to science in real-life settings. 

1. What do you observe about the learning characteristics of your learners who are less 
exposed to science in real-life settings? Discuss their learning characteristics. 
2. What are the differences between students who are more exposed to real-life applications 
of science and technology versus those who are less exposed to them? Explain further. 

2. Determine teaching strategies 
for learners who are least exposed 

to science in real-life settings. 
 

1. What is the importance of teaching and learning in exposing your learners to advanced 
science in real-life settings? Elaborate further. 
2. What are your experiences in terms of teaching the students who are exposed to real-life 
applications of science and technology versus those who are not exposed to them? Explain 
further. 
3. What teaching strategies do you use for students who are not exposed to advanced 
science in real-life settings? Explain each teaching strategy you used. 

3.4. Data gathering procedure 
Prior to participating in the study, all respondents were provided with a consent letter outlining the 

purpose and scope of the research. The interviews were conducted face-to-face, following a semi-structured 
interview guide. Before beginning the interview, participants were given clear instructions regarding the 
process. They were encouraged to ask any questions to ensure they fully understood the procedure, and 
clarification was provided as needed. 

The method of data collection allowed for different approaches to documenting responses. According to 
Taherdoost [33], there are various ways to record interview data, each with its advantages and challenges. 
These include using recording devices (which require explicit consent from the participants), taking notes 
during the interview (which might distract the interviewer or miss key points), or recording responses after 
the interview (which could lead to overlooked details). In this study, the interviewer used a combination of 
note-taking and audio recording to capture responses.  

3.5. Data analysis 
The primary data for this study were derived from narratives gathered through one-on-one interviews. 

Narrative data is a form of qualitative data that captures individuals' personal stories, experiences, or 
descriptive accounts [34]. These narratives were analyzed for recurring themes, allowing the researchers to 
explore the context of participants' experiences and interpret the data in relation to the research questions. 
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To analyze the narrative data, this study applied thematic analysis. Thematic analysis is a widely used 
qualitative research method aimed at identifying and examining patterns or themes within data sets, helping 
to uncover deeper meanings and interpretations [35]. This method provides a systematic framework for 
extracting codes and themes from qualitative data, making it a flexible and comprehensive approach for 
analysis [36].  

4. Results 
Research Objectives 1. Identify learning characteristics of learners not exposed to advanced science 

real-life settings. 

Question No. 1. What do you observe about the learning characteristics of your learners who are least 
exposed to science in real-life settings? Discuss their learning characteristics. 

1.1 Abstract understanding 

Ten respondents indicated that learners with limited exposure to real-life science experiences often 
encounter difficulty in forming meaningful conceptual understanding. Rather than recognizing science as a 
practical and applicable discipline, students tend to perceive it as theoretical and distant, which limits their 
ability to internalize scientific ideas. This abstract perception of science hinders students’ capacity to make 
conceptual connections between classroom content and their lived experiences, resulting in reduced 
engagement and comprehension. The respondents further suggested that without concrete reference points, 
learners struggle to visualize scientific processes, making it challenging for them to construct mental models 
necessary for deeper understanding. As a result, science learning becomes a task of information reception 
rather than an active process of sense-making. 

 “I think many of my students struggle to grasp scientific concepts without 
practical examples, often viewing science as disconnected from daily life. This lack 
of connection can make it difficult for them to engage meaningfully with the 
material and to appreciate the relevance of science in their everyday experiences.” 

 “I believed that students often view science as abstract and detached from their 
everyday lives. They emphasize that when students can't relate concepts to familiar 
experiences, their engagement and understanding suffer.” 

1.2 Reliance on Memorization 

Four respondents emphasized that students with minimal exposure to applied science frequently resort 
to rote memorization as a primary learning strategy. This tendency reflects a surface-level approach to 
learning, where students prioritize recalling information rather than understanding underlying scientific 
principles. Such reliance on memorization limits learners’ ability to transfer knowledge to unfamiliar or real-
world situations, particularly when faced with application-based or problem-solving tasks. The respondents 
noted that this approach often results in fragmented knowledge, as students struggle to integrate concepts 
across topics. Over time, excessive dependence on memorization may reduce learners’ confidence in tackling 
complex questions and contribute to passive classroom participation, as students become hesitant to engage 
in analytical or inquiry-based activities. 

 “Many of my students exhibit a preference for memorizing facts over 
understanding underlying principles, leading to challenges when faced with 
application-based questions.” 
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“I observed that when my students focus solely on memorization, they often 
disengage from the material. This lack of engagement can create a passive learning 
experience, where students do not take ownership of their education.” 

1.3 Limited curiosity 

Six respondents reported that reduced curiosity was a common characteristic among learners who 
lacked exposure to meaningful scientific applications. This limited curiosity appeared to be closely 
associated with students’ perception of science as irrelevant to their personal lives and future aspirations. 
When learners fail to see the value or usefulness of scientific concepts beyond academic requirements, their 
motivation to explore, question, and investigate diminishes. The respondents observed that this lack of 
curiosity often manifests in minimal classroom interaction, fewer questions, and limited initiative to seek 
additional information. Consequently, learning becomes teacher-directed rather than learner-driven, 
restricting opportunities for deeper engagement and sustained interest in scientific inquiry. 

 “Many of my students show reduced curiosity about scientific topics, which 
may stem from a lack of exposure to engaging real-world applications. This 
disinterest can lead to a passive approach to learning, where their students are less 
likely to ask questions or seek out additional information.” 

“When science is presented in a way that it feels irrelevant to their lives, it 
diminishes their motivation to explore and understand the subject matter more 
deeply.” 

Question No. 2. What are the differences between students who are exposed to real-life applications of 
science and technology versus those who are less exposed to them? Explain further. 

2.1 Engagement and Motivation 

Eight respondents emphasized that exposure to real-world science applications significantly influenced 
students’ levels of engagement and motivation in the classroom. Learners who were able to connect lesson 
content to authentic experiences demonstrated heightened interest and willingness to participate in academic 
discussions. This engagement extended beyond passive listening, as students actively contributed ideas, 
posed questions, and related scientific concepts to familiar situations. In contrast, students who lacked such 
exposure were often described as less motivated and more task-oriented, focusing primarily on completing 
academic requirements rather than developing genuine interest in the subject. The respondents’ observations 
suggested that contextualized learning experiences played a critical role in transforming science from a 
compulsory subject into a meaningful and motivating learning experience. 

"Students who experience real-world applications are far more engaged in 
lessons. They see the relevance of what they're learning and are excited to 
participate. In contrast, students without this exposure often seem indifferent, 
viewing science as just another subject to pass." 

"In my experience, students involved in projects related to their communities 
like environmental studies or local technology initiatives are much more active in 
class discussions. They come in with questions and insights because they can relate 
to the material." 
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2.2 Real-World Problem Solving 

Three respondents noted that students who encountered real-world scientific scenarios were better 
equipped to analyze and address issues affecting their communities. These learners demonstrated an 
increased capacity to apply scientific reasoning when discussing environmental concerns and technological 
challenges. Exposure to community-based projects allowed students to recognize the practical implications 
of scientific knowledge, fostering a sense of responsibility and awareness of societal issues. In contrast, 
learners without real-world exposure often struggled to see the relevance of scientific concepts beyond the 
classroom, limiting their ability to transfer theoretical knowledge to practical contexts. The findings 
indicated that real-world problem-solving experiences strengthened learners’ analytical skills by situating 
science within meaningful, community-relevant situations. 

"Students exposed to real-world scenarios often show an ability to tackle 
problems that affect their communities. They engage in discussions about 
environmental issues or technological innovations. Those without such exposure 
may find it challenging to connect their learning to real-world issues." 

"When students participate in projects related to local environmental challenges, 
like pollution or conservation, they can see the direct impact of science on their 
community. This helps them connect theoretical knowledge to practical applications, 
enhancing their understanding." 

2.3 Long-Term Retention of Knowledge 

Nine respondents highlighted that students who engaged with science through real-life applications 
exhibited stronger long-term retention of scientific concepts. Experiential learning opportunities enabled 
learners to internalize information by observing and applying concepts in authentic contexts, rather than 
merely recalling facts for assessments. This type of learning reinforced conceptual understanding, allowing 
students to recall and apply knowledge over extended periods. In contrast, students who relied primarily on 
memorization were more likely to experience rapid knowledge decay after examinations. The respondents’ 
accounts suggested that sustained retention was closely linked to active involvement and experiential 
learning, which supported deeper cognitive processing and meaningful learning outcomes. 

"Students who apply their learning in real-life contexts tend to retain 
information longer. They can recall concepts because they’ve seen them in action. 
Meanwhile, students who only memorize information for tests often forget it shortly 
after." 

"When students engage in hands-on experiments or projects, they not only 
learn the theory but also see how it works in practice. This experiential learning 
makes the information stick. Those who only memorize for tests often struggle to 
recall anything meaningful afterward." 

Research Objectives 2. Determine teaching strategies for learners not exposed to advanced science in 
real-life settings. 

Question No. 1. What is the importance of teaching and learning by exposing your learners to advanced 
science in real-life settings? Elaborate further. 
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1.1 Real-World Problem Solving 

Twelve respondents emphasized that exposure to advanced, real-world scientific challenges played a 
crucial role in developing learners’ ability to address complex societal issues. Such exposure encouraged 
students to engage with science beyond theoretical discussions by situating learning within authentic social 
and environmental contexts. Through these experiences, learners were required to evaluate information 
critically, assess the credibility of data sources, and make evidence-based judgments. These skills were 
viewed as essential not only for academic success but also for responsible citizenship, particularly when 
addressing multifaceted issues such as climate change and public health. The respondents’ insights suggested 
that real-world problem-solving experiences fostered a more analytical and socially responsive approach to 
learning science. 

 "Students exposed to advanced real-world challenges learn to tackle issues that 
affect society, like climate change or public health. This not only enhances their 
problem-solving skills but also encourages them to think about their role in making 
a difference." 

"Working on societal challenges pushes students to critically analyze data and 
information sources. They learn to evaluate credibility and make informed decisions 
based on evidence, which is essential in addressing issues like public health." 

1.2 Relevance to Future Careers 

Eight respondents highlighted that connecting science instruction to real-world applications enhanced 
students’ awareness of potential career pathways in STEM-related fields. Exposure to advanced scientific 
settings allowed learners to better understand the practical skills and competencies required in professional 
environments, making academic learning more purposeful and goal-oriented. Hands-on projects and 
experiential learning opportunities enabled students to contextualize classroom knowledge within 
professional practices, helping them envision themselves in future scientific or technological roles. This 
alignment between academic content and career relevance was perceived as a motivating factor that 
encouraged learners to consider long-term engagement in science-related professions. 

 "Students are more likely to pursue STEM careers when they understand the 
real-world applications of their studies. Exposure to advanced settings gives them a 
glimpse into potential career paths and the skills required, making their education 
feel more purposeful." 

"When students participate in hands-on projects or internships, they gain 
firsthand experience of what working in a STEM field looks like. This exposure 
helps them visualize themselves in those roles, making them more likely to pursue 
similar paths." 

Question No. 2. What are your experiences in terms of teaching the students who are exposed to real life 
application of science and technology versus those who are not exposed to them? Explain further. 

Engagement Levels 

Six participants described clear differences in classroom engagement between students who were 
exposed to real-life applications and those who were not. Learners with experiential exposure demonstrated 
higher levels of participation, curiosity, and initiative, often extending their learning beyond required 
coursework. These students were more inclined to take responsibility for their learning, as they perceived the 
content to be meaningful and relevant. In contrast, students without such exposure tended to exhibit passive 
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learning behaviors, relying heavily on external motivation to complete academic tasks. The respondents’ 
experiences suggested that authentic learning contexts significantly influenced students’ intrinsic motivation 
and sustained engagement. 

"I’ve noticed that students exposed to real-life applications are far more 
engaged in lessons. They ask questions, participate actively, and often go beyond 
the curriculum. In contrast, students who aren’t exposed to these applications tend to 
be passive learners, simply trying to get through the material." 

"Students who engage in real-world projects often display a higher level of 
intrinsic motivation. They take ownership of their learning because they see its 
relevance, while students who only focus on textbook material often need external 
motivation to stay engaged." 

Critical Thinking Skills 

Nine participants observed that real-world problem-solving experiences contributed substantially to the 
development of learners’ critical thinking skills. Engaging with authentic problems required students to 
analyze data, evaluate multiple perspectives, and apply theoretical knowledge to practical situations. This 
process encouraged deeper cognitive engagement and creative reasoning. Conversely, students who 
primarily relied on textbook-based instruction were often less equipped to transfer knowledge to unfamiliar 
contexts. The findings indicated that exposure to real-life scientific challenges supported higher-order 
thinking by requiring learners to move beyond memorization toward analytical and applied reasoning. 

"I’ve seen that students engaged in real-world problem-solving develop better 
critical thinking skills. They learn to analyze data and think creatively to find 
solutions. In contrast, students who focus on textbook learning often lack the ability 
to apply knowledge in practical situations." 

"When students tackle real-world problems, they have to apply theoretical 
concepts in practical ways. This application deepens their understanding and allows 
them to see the relevance of what they’ve learned, unlike when they simply 
memorize facts from textbooks." 

Collaboration Skills 

Five participants reported that collaborative, real-world projects played an important role in enhancing 
students’ teamwork and communication skills. Working in group settings exposed learners to diverse 
viewpoints, requiring them to negotiate ideas, share responsibilities, and collectively solve problems. These 
interactions fostered respect for differing perspectives and strengthened interpersonal competencies essential 
for scientific collaboration. In contrast, students who engaged mainly in individual, traditional assignments 
had fewer opportunities to develop these collaborative skills. The respondents’ accounts suggested that real-
life, group-based learning experiences were instrumental in preparing learners for collaborative 
environments in both academic and professional contexts. 

"Students who work on group projects that relate to real-life scenarios often 
improve their collaboration skills. They learn to communicate effectively and 
appreciate diverse perspectives. In contrast, students who work independently on 
traditional assignments may struggle with teamwork." 
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"Real-world projects bring together students with varied backgrounds and 
viewpoints. This diversity encourages them to appreciate different perspectives and 
ideas, enhancing their ability to think critically and creatively as a group." 

Question No. 3. What teaching strategies do you use to students who are not exposed to advanced 
science real-life settings? Explain each teaching strategy you used. 

Hands-On Experiments 

Three participants described hands-on experimentation as a core strategy for supporting learners with 
limited exposure to real-world science. These activities provided students with concrete experiences that 
helped translate abstract scientific ideas into observable phenomena. Directly engaging with materials and 
processes, learners were able to develop a more tangible understanding of scientific principles. The 
participants noted that such experiential learning environments encouraged exploration and inquiry, enabling 
students to move beyond passive reception of information. Hands-on experiments also served as an entry 
point for learners to develop foundational scientific skills, such as observation, prediction, and interpretation, 
even in resource-limited settings. 

"I incorporate hands-on experiments that allow students to see scientific 
principles in action. For instance, we conduct simple chemistry experiments to 
illustrate reactions. This experiential learning helps them connect theory to practice, 
even in a limited setting." 

"Hands-on activities spark students' curiosity. They become more engaged 
when they can physically interact with materials, leading them to ask questions and 
explore concepts beyond the basic curriculum." 

Problem-Based Learning 

Ten participants identified problem-based learning as an effective approach for helping students connect 
scientific concepts to real-life contexts. Presenting learners with authentic community-related issues, this 
strategy encouraged students to apply scientific reasoning to meaningful situations. The participants 
emphasized that engaging with real-world problems promoted deeper cognitive processing, as students were 
required to analyze situations, consider multiple solutions, and justify their ideas using scientific evidence. 
This approach also strengthened students’ sense of relevance and responsibility, as learning activities were 
directly linked to issues affecting their immediate environment. Problem-based learning thus supported both 
conceptual understanding and active participation in the learning process. 

"I present students with real-world problems and guide them to find solutions. 
For example, we might discuss local environmental issues and brainstorm potential 
science-based solutions. This encourages critical thinking and connects learning to 
their community." 

"When students work on real-world problems, such as local pollution or 
recycling initiatives, they see the immediate relevance to their lives. This connection 
increases their investment in the learning process and motivates them to engage 
more deeply with the material." 

3.3 Integrating Technology 

Seven participants reported integrating technology as a means of compensating for students’ limited 
access to advanced scientific environments. Digital tools, simulations, and educational applications allowed 
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learners to visualize complex processes that may not be feasible to observe directly. The use of technology 
also supported data collection and analysis, enabling students to engage in scientific practices commonly 
used in modern research settings. Participants highlighted that technology-enhanced instruction helped 
develop students’ data literacy and analytical skills while maintaining high levels of engagement. Through 
these tools, students were able to experience aspects of real-world scientific inquiry within a classroom 
context. 

"I incorporate technology through tools like interactive simulations and 
educational apps that simulate real-world scientific processes. This not only makes 
learning more engaging but also exposes students to modern scientific practices." 

"I encourage students to use digital tools for collecting and analyzing data, such 
as using apps to measure temperature or pH levels during experiments. This hands-
on experience with technology builds their data literacy and analytical skills." 

5. Discussion 
Objective 1. Identify learning characteristics of learners who are less exposed to science in real-life 

settings. 

The study reveals that many students struggle to grasp scientific concepts without practical examples, 
often viewing science as disconnected from daily life. This finding aligns with existing research that 
emphasizes the importance of connecting science to real-world applications. Jiménez-Valverde [37] suggests 
that incorporating real-world scenarios into science education can bridge the gap between theoretical 
knowledge and practical application, making science more relatable and engaging for students. Therefore his 
notion, advocating for the use of real-world examples and hands-on activities to make abstract scientific 
concepts more accessible and meaningful. 

The study's participants note that many students exhibit a preference for memorizing facts over 
understanding underlying principles. This reliance on rote memorization often results in difficulty when they 
need to apply their knowledge to real-world scenarios. This finding aligns with research on the limitations of 
rote learning. Dwyer [38] emphasizes the need for deeper understanding and critical thinking skills, which are 
often lacking when students rely solely on memorization. Blyznyuk and Kachak [39] further highlights the 
importance of engaging students in active learning activities that encourage critical thinking and problem-
solving skills. Participants show concern about the limited curiosity of students who have not been exposed 
to engaging real-world applications of science. This lack of curiosity can lead to a passive approach to 
learning, where students are less likely to ask questions or seek out additional information. suggests that 
inquiry-based learning can help to spark students' curiosity and encourage them to actively investigate 
scientific concepts.  

Objective 2. Determine teaching strategies for learners who are less exposed to advanced science in 
real-life settings. 

Participants consistently emphasize the importance of hands-on experiments in making science more 
engaging and relevant for students. This finding aligns with research on the benefits of experiential learning. 
May et al. [40] suggests that students who participate in hands-on experiments are more likely to retain 
information and apply their knowledge to real-world situations. Ješková et al. [41] further highlights the 
importance of active engagement in science education, emphasizing that students who are able to work with 
materials and carry out experiments develop a deeper understanding of scientific concepts. Additionally, the 
effectiveness of problem-based learning (PBL) in engaging students and fostering critical thinking skills. 
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This finding aligns with research on the benefits of PBL in science education.   PBL can help students 
develop problem-solving skills and a deeper understanding of scientific concepts [42]. The role of PBL in 
promoting active learning and helping students build a fundamental knowledge base. The study's participants 
highlight the potential of technology to enhance science education for students who have limited exposure to 
advanced science [43]. This finding aligns with research on the benefits of technology integration in science 
education. Zou et al. [44] suggests that digital tools and virtual simulations can provide engaging and 
accessible learning experiences for students. The study's respondents also emphasize the importance of 
fostering collaboration among students. The advantages of cooperative learning settings, where peer 
interactions promote deeper conversations and widen viewpoints on scientific subjects. Cooperative learning 
fosters a sense of ownership, promotes social skills, deepens understanding, enhances retention, and prepares 
students for the diverse workforce [45]. 

6. Conclusion 
This study provided a comprehensive understanding of how limited exposure to real-life scientific 

contexts influenced learners’ engagement with and comprehension of advanced science concepts in higher 
education. The findings demonstrated that difficulties experienced by least-exposed learners were not merely 
a result of insufficient content knowledge, but were closely linked to the absence of contextualized and 
experiential learning opportunities. When science instruction remained abstract and disconnected from 
authentic experiences, learners were more likely to rely on memorization and exhibit reduced curiosity 
toward scientific inquiry. The study further emphasized that the effectiveness of science teaching for least-
exposed learners depended largely on the intentional use of learner-centered and context-driven instructional 
strategies. Approaches such as hands-on experimentation, problem-based learning, technology integration, 
and collaborative learning enabled learners to actively construct understanding, apply scientific concepts to 
real-world situations, and engage more meaningfully with scientific content. These strategies served not only 
to increase motivation and participation but also to bridge experiential gaps that often hinder conceptual 
development in science learning. In the context of higher education, the findings underscored the 
responsibility of educators to design inclusive learning environments that acknowledge students’ varied 
levels of exposure to scientific practice. Embedding science instruction within authentic, real-life contexts, 
educators can support deeper learning, promote critical thinking, and enhance the relevance of science to 
students’ academic and future professional pursuits. Such pedagogical practices contribute to a more 
equitable and accessible science education that empowers learners to engage with science beyond the 
classroom. While this study generated valuable qualitative insights into teaching strategies for least-exposed 
learners, it was limited by its descriptive and exploratory nature. Future research may build on these findings 
by employing mixed-methods or quantitative designs to examine the measurable impact of specific 
instructional strategies on student performance, conceptual understanding, and long-term retention of 
scientific knowledge. Further studies may also explore learners’ perspectives directly, compare outcomes 
across disciplines, or investigate institutional factors that influence the implementation of real-life science 
teaching strategies in higher education settings. 
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