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Abstract 

Plant Physiology is a core subject in the biology curriculum, but it remains challenging due to its abstract and 

complex nature. Life-Based Learning (LBL) has emerged as a pedagogical approach that connects theoretical 

concepts with students’ real-life experiences. This study explored Indonesian biology lecturers’ perceptions of 

LBL implementation in Plant Physiology courses. Using an explanatory sequential mixed-methods design, data 

were collected through a survey of 43 lecturers and semi-structured interviews with eight participants from 

different regions. The results show that lecturers strongly support active learning strategies such as problem-based, 

project-based, inquiry-based, contextual, experiential, and discovery learning as relevant to LBL. They also 

emphasized the importance of real-life orientation, exploration, scientific reflection, and application in enhancing 

meaningful learning. Lecturers reported positive student engagement but highlighted challenges, including limited 

facilities, time constraints, and contextualization of abstract concepts. LBL is perceived as a relevant and 

transformative approach in Plant Physiology education. 
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Introduction 
Plant Physiology is a fundamental component of the higher education biology curriculum (Krtková, 2024). It 

encompasses key physiological processes in plants, including photosynthesis, transpiration, water and nutrient 

transport, and responses to environmental stimuli (Ma et al., 2022). The subject matter is inherently abstract and 

complex, requiring a deep understanding of molecular to systemic interactions within plants. Since many of these 

processes are not directly observable, students often struggle to connect theoretical knowledge with real-life 

contexts (Molina et al., 2023; Rahmi, 2021). This limitation poses significant challenges in fostering meaningful 

and contextual learning. Consequently, there is a pressing need for instructional approaches that effectively bridge 

theoretical concepts of plant physiology with students’ lived experiences (Molina et al., 2023). 

Life-Based Learning (LBL) offers a strategic alternative for addressing the abstract nature of plant physiology by 

linking scientific concepts to students’ everyday experiences, such as crop cultivation, environmental 

management, or local food security issues. Through LBL, learning becomes more applicable by activating 

students’ life experiences as learning resources and encouraging reflective and solution-oriented thinking 

(Mawangi & Pramudhita, 2023). As a pedagogical approach, LBL positions real-life contexts as the primary 

foundation of learning, emphasizing the integration of academic content with students’ personal, social, and 

ecological realities to foster relevance, meaning, and applicability (Fachrunnisa et al., 2020; Praherdhiono & 

Prihatmoko, 2019). LBL is believed to cultivate critical thinking, decision-making, and social empathy, as students 

are encouraged to reflect on scientific knowledge within real-world contexts they encounter daily. Its 

implementation is viewed as a pedagogical strategy that not only strengthens academic competence but also 

prepares graduates to adapt to the complex challenges of contemporary and future life (Sohag, 2020; Umamah et 

al., 2020). 

Life-Based Learning (LBL) holds significant potential to enhance meaningful and contextual learning; however, 

its implementation in higher education, particularly in science courses such as plant physiology, remains limited. 

Many lecturers continue to rely on conventional approaches that emphasize theoretical delivery with minimal 

connection to students’ lived experiences (Hardianto et al., 2024; Schwichow, 2016). Barriers such as limited 

training in LBL pedagogy, inadequate contextual learning resources, and heavy administrative workloads further 

constrain its adoption (Shang, 2010; Sumampouw, 2019). As a result, science education often remains 

disconnected from students’ social and ecological realities, reducing opportunities to develop critical and 

reflective competencies. A life-based approach is essential for fostering ecological awareness, scientific ethics, 

and social sensitivity—attributes that are increasingly vital for graduates in the twenty-first century (Mystakidis 

et al., 2019; Rosana et al., 2023). 

Empirical studies have demonstrated that the implementation of Life-Based Learning (LBL) positively influences 

both the quality of learning processes and student outcomes. LBL has been shown to enhance students’ reflective 

thinking skills and their awareness of local environmental issues (Tuwoso et al., 2020). Students also exhibit 

greater ability to connect scientific concepts with everyday practices when LBL is applied (Mawangi & 

Pramudhita, 2023). These findings suggest that LBL is effective not only in fostering cognitive achievement but 

also in shaping character, social empathy, and student awareness (Suwono, 2019; Umamah et al., 2020). 

Moreover, LBL has proven effective in promoting collaboration and interdisciplinary learning. Biology education 

students engaged in project-based LBL integrated with local communities demonstrated increased motivation and 

improved scientific communication skills (Fachrunnisa et al., 2020). These outcomes reinforce prior evidence that 

LBL provides students with opportunities to interact directly with real-world problems, thereby strengthening both 

the meaning of learning and the relevance of scientific knowledge (Nurjanah et al., 2020). Collectively, these 

findings indicate that life-based learning is not only feasible but also highly relevant for conceptually and 

contextually rich courses such as Plant Physiology. 

Several studies have emphasized the importance of structured and contextualized instructional steps. Such 

approaches go beyond theoretical understanding by integrating real-life experiences as primary learning resources 

(Cecep et al., 2024; Russell et al., 2013). Effective steps in Life-Based Learning (LBL) typically include real-life 

orientation, exploration, scientific reflection, and application. Real-life orientation connects learning topics to 

contexts closely related to students’ personal or social experiences, thereby enhancing motivation and relevance 

(English & Kitsantas, 2013; Shongwe, 2024). Exploration encourages students to investigate authentic issues 

through observation, literature review, interviews, or field studies, enriching their understanding of phenomena 

(Großmann & Wilde, 2019; Moura & Jetz, 2021). Scientific reflection underscores the importance of critical and 

evidence-based reasoning in analyzing information and relating it to scientific concepts and interdisciplinary 

perspectives (Daya et al., 2021; Lew & Schmidt, 2011). pplication represents a crucial stage in which knowledge 

and skills are implemented in real life, whether through social projects, campaigns, product development, or 

solutions to local problems (Kim, 2024; Muharni et al., 2025). Collectively, these steps foster meaningful and 

transformative learning while equipping students to address real-world complexities. 

Given the inherently abstract nature of Plant Physiology and its limited connection to students’ daily experiences, 

the integration of LBL offers a relevant and strategic pedagogical solution. It enables students not only to 

understand physiological concepts theoretically but also to connect them with real-life issues such as local crop 

cultivation (Hall et al., 2025), climate change (McCright, 2013), food security (Palupi et al., 2024) and 

environmental degradation (Kołecka et al., 2017). Students are encouraged to build holistic understanding through 
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direct experience, critical reflection, and value-based decision-making (Newton et al., 2012). The objectives of 

Plant Physiology education thus extend beyond cognitive mastery to the development of practical competencies 

and scientific attitudes (Vila & Sanz, 2018). Moreover, LBL transforms the role of lecturers from transmitters of 

knowledge into facilitators of meaningful learning experiences. They can design project-based, case-based, or 

field-based activities directly connected to real-world physiological issues, such as nutrient transport or plant 

adaptation to stress. This approach fosters active, contextual, and participatory learning while positioning students 

as reflective and responsible learners(Alsaad, 2024; Desrani et al., 2023). The adoption of LBL is therefore not 

only a response to the pedagogical challenges of Plant Physiology but also aligns with the evolving demands of 

contemporary higher education. 

 

Theoretical Foundation 
The philosophy of Life-Based Learning (LBL) is rooted in the notion that life itself serves as the source, context, 

and ultimate goal of education (Suwono, 2019; Tjiptady, 2022). LBL positions students not merely as active 

participants in the learning process but also situates real-life contexts as authentic learning environments 

(Fachrunnisa et al., 2020). Learning within this framework goes beyond the acquisition of theoretical knowledge, 

aiming to cultivate meaningful understanding, life values, adaptive skills, and reflective attitudes for addressing 

real-world challenges. Consequently, LBL promotes holistic student engagement—cognitive, affective, and 

psychomotor through authentic experiences drawn from daily life (Praherdhiono & Prihatmoko, 2019). 

Philosophically, LBL is grounded in humanistic and contextual approaches, asserting that education must be 

closely connected to learners’ lived experiences and relevant to surrounding social, cultural, and ecological issues 

(Hwang & Hariyanti, 2020; Xue & Li, 2022). t positions learning as a transformative process that equips students 

not only with academic competence but also with social awareness, empathy, and value-based decision-making 

skills. Thus, LBL seeks to produce graduates who are intellectually capable while also being wise in navigating 

real-life dynamics as individuals and as members of society (Fachrunnisa et al., 2020). The integrated LBL model 

can be theoretically framed through constructivist learning theory, meaningful learning theory, and experiential 

learning theory. 

Constructivist learning theory 

Constructivist learning theory posits that individuals actively construct knowledge through interactions with their 

environment and the internalization of meaning (Vygotsky, 1978). Learning is not a passive reception of 

information but an active process in which students construct their own understanding through experience, 

reflection, and social interaction (Liu & Matthews, 2005). Constructivism also emphasizes the role of authentic 

contexts and experiences as the foundation for developing deep and meaningful understanding (Adams, 2006). 

This perspective is both philosophically and practically aligned with Life-Based Learning (LBL), which prioritizes 

contextual and life-oriented experiences as the basis for knowledge construction. 

Each stage of LBL reflects the principles of constructivism. Real-life orientation activates students’ prior 

knowledge by linking learning topics to personal or social experiences (Gupta, 2024). Exploration offers students 

opportunities to build understanding through direct investigation of authentic issues (Olusegun, 2015). Scientific 

reflection serves as a space for elaborating and reorganizing knowledge by critically connecting field findings 

with scientific concepts (Enyedy et al., 2015). Application strengthens the construction process through relevant, 

real-life actions, enabling students to test and apply their learning within broader social contexts (Terwel, 1999; 

Valdes-Vasquez & Clevenger, 2015). Through these stages, LBL facilitates active, reflective, and meaningful 

learning, in line with the core tenets of constructivism. 

Meaningful learning theory 

Ausubel’s theory of meaningful learning emphasizes that learning becomes more effective and enduring when 

new information is substantively connected to the learner’s existing cognitive structures (Barron & Chen, 2008). 

Meaningful learning does not occur through rote memorization but through the association of new concepts with 

prior knowledge already present in the individual’s mind (Mubarok et al., 2022). For meaningful learning to take 

place, instructional materials must be relevant, clearly contextualized, and supported by learners’ readiness and 

mental engagement. Life-Based Learning (LBL) aligns closely with Ausubel’s principles as it anchors instruction 

in students’ lived realities and familiar experiences. 

Each stage of LBL embodies the tenets of meaningful learning. Real-life orientation provides authentic contexts 

that serve as “advance organizers” within students’ cognitive structures (da Silva, 2020). Exploration allows 

learners to construct understanding by investigating issues drawn from their immediate environment or everyday 

life (Huang & Chiu, 2015). Scientific reflection facilitates the integration of new concepts into broader scientific 

frameworks, reinforcing meaningful cognitive structures (Novak, 2002). Finally, application provides practical 

experiences through which students can manifest and operationalize their understanding in real-world contexts 

(Pedrera et al., 2024). Thus, LBL serves as an ideal framework for fully enacting the principles of meaningful 

learning. 

Experiental learning theory 

Kolb’s experiential learning theory asserts that effective learning occurs through a four-stage cycle: concrete 

experience, reflective observation, abstract conceptualization, and active experimentation (Dopico et al., 2021). 
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Learning begins with direct experience, followed by reflection on that experience, the development of concepts 

or theories, and ultimately their application in new situations. This theory emphasizes that genuine learning 

emerges when individuals are actively engaged in the process rather than passively receiving information 

(Gosselin et al., 2016). 

The philosophy of experiential learning is highly consistent with Life-Based Learning (LBL), which positions 

real-life contexts as the primary source of learning experiences. Each stage of LBL reflects Kolb’s experiential 

learning cycle. Real-life orientation provides the initial concrete experience that serves as the entry point to the 

learning process (Gosselin et al., 2016). Exploration encourages learners to conduct observations, gather 

information, and actively engage in authentic contexts, corresponding to reflective observation (Cecep et al., 

2024). Scientific reflection supports abstract conceptualization by facilitating students’ theoretical understanding 

based on their reflections and findings. Finally, application represents active experimentation, where students 

implement ideas or solutions in real-world settings (Boppre et al., 2023). LBL thus offers a highly suitable 

framework for integrating experiential learning theory into meaningful and transformative higher education 

practices. 

 
The relationship of LBL with plant physiology 

Each stage of Life-Based Learning (LBL) strengthens meaningful understanding of plant physiology. Real-life 

orientation enables students to connect physiological phenomena with agricultural practices, urban farming, or 

climate change (C.D. et al., 2007; Jha, 2021; Newton, 2020). Exploration encourages them to investigate 

physiological processes through simple experiments or field studies. Scientific reflection provides a space for 

critical analysis, linking exploratory findings with theoretical frameworks in plant physiology. At the application 

stage, students may design solution-based projects such as hydroponic systems, local crop management, or 

environmental awareness campaigns (Collins & Donahue, 2019). Integrating LBL into plant physiology not only 

strengthens conceptual mastery but also fosters scientific attitudes, critical thinking skills, and ecological 

awareness among students (Mawangi & Pramudhita, 2023). 

 

Research Objectives 

This study aims to examine the perceptions of Indonesian biology lecturers regarding the implementation of Life-

Based Learning (LBL) in the context of teaching plant physiology in higher education. Specifically, it seeks to 

identify learning strategies considered relevant and integrable with the LBL approach. The study also explores 

instructional stages aligned with the principles of LBL, including real-life orientation, exploration, scientific 

reflection, and application in real-world contexts. In addition, it investigates lecturers’ teaching experiences in 

delivering plant physiology courses through LBL, focusing on instructional practices, challenges, and 

opportunities for fostering meaningful and contextual learning. As educators, lecturers are expected to contribute 

to the development of plant physiology instruction that is more life-integrated, contextually relevant, and capable 

of cultivating students’ holistic competencies. 

Methods And Materials 
Research Design 

This study employed an explanatory sequential mixed-methods design (Creswell, 2012). This design was selected 

to obtain a comprehensive understanding of Indonesian biology lecturers’ perceptions regarding the 

implementation of Life-Based Learning (LBL) in plant physiology instruction. In the first phase, quantitative data 

were collected through a survey to identify learning strategies perceived as relevant to LBL principles and to map 

instructional stages considered integrable with the approach. These quantitative findings provided a general 

overview of lecturers’ perceptions, including their preferred strategies and teaching experiences. 

The second phase involved semi-structured interviews, which were developed based on the quantitative results. 

This qualitative stage aimed to deepen the understanding of survey findings by exploring lecturers’ experiences 

in applying LBL to plant physiology teaching, including the challenges encountered, practices implemented, and 

opportunities for further development. Qualitative data were analyzed using content analysis (Bengtsson, 2016), 

allowing for richer interpretation of numerical results and generating more comprehensive insights. 

Participant 

The subjects of this study were biology lecturers in Indonesia who teach or have teaching experience in Plant 

Physiology courses at the higher education level. Participants were selected using purposive sampling, based on 

criteria relevant to the research objectives. The criteria included: (1) holding at least a master’s degree in biology 

or biology education, (2) having teaching experience in Plant Physiology, and (3) willingness to participate in 

both the survey and interview stages of the study. 

In the quantitative phase, the participants were biology lecturers who met the inclusion criteria and agreed to 

complete the questionnaire. A total of 43 biology lecturers participated, providing sufficient data to capture general 

perceptions. From this group, a subset of lecturers who expressed willingness for further involvement was selected 

for the qualitative phase. In this stage, eight lecturers were interviewed semi-structurally to gain deeper insights 

into their views and experiences regarding the implementation of Life-Based Learning in Plant Physiology 

instruction. 
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Data Collection and Analysis 

Quantitative level: survey 

Quantitative data were collected through an online questionnaire specifically designed to explore biology 

lecturers’ perceptions of implementing Life-Based Learning (LBL) in Plant Physiology instruction. The 

questionnaire contained items addressing three main aspects: (1) lecturers’ understanding of LBL concepts and 

principles, (2) perceptions of instructional strategies relevant to LBL, and (3) awareness and experiences of 

integrating LBL into teaching practices. Content validity was established through expert judgment by specialists 

in biology and pedagogy, and a pilot test was conducted to ensure item clarity and readability. 

Quantitative data were analyzed using descriptive statistics to illustrate participant profiles, perception trends, and 

the frequency of instructional strategies considered relevant. The analysis produced percentages and mean scores 

for each aspect, thereby providing an overview of the extent to which LBL is understood, perceived, and 

implemented by biology lecturers in Indonesia. 

 
Qualitative level: interview 

From the survey results, a subset of lecturers who expressed willingness to participate further were selected for 

the qualitative phase. Semi-structured interviews were conducted to gain deeper insights into their teaching 

experiences, instructional strategies, challenges, and opportunities for developing LBL in the context of Plant 

Physiology instruction. The interview protocol was designed based on the three main aspects of the questionnaire, 

thereby enabling a more detailed exploration of the quantitative findings. 

Qualitative data were analyzed using content analysis, which followed four stages: (1) decontextualisation –

reading interview transcripts, breaking them into meaning units, and assigning codes; (2) recontextualisation –

reorganizing meaning units relevant to the research focus; (3) categorisation – grouping codes into categories, 

sub-themes, and overarching themes; and (4) compilation – synthesizing the conclusions. 

 

Data Integration 

Data integration was conducted at the final stage by linking the quantitative and qualitative findings. Quantitative 

data from the questionnaire provided an overview of biology lecturers’ perceptions regarding the concepts, 

strategies, and application of Life-Based Learning (LBL) in Plant Physiology instruction. These descriptive results 

revealed general patterns, such as which instructional strategies were perceived as most relevant and which LBL 

stages were most frequently implemented. 

In contrast, qualitative data from the interviews offered deeper explanations of the quantitative results by 

presenting lecturers’ real experiences, challenges, and reflections in integrating LBL principles into teaching 

practice. Integration followed an explanatory sequential model, in which the quantitative findings guided the 

formulation of interview questions and subsequent qualitative interpretation. In this way, the qualitative data 

enriched and clarified the quantitative outcomes, generating a more comprehensive understanding of LBL 

implementation in higher education Plant Physiology courses. 

Results 
Quantitative Level: Survey 

The demographic analysis revealed that most respondents were female (62.8%), while males accounted for 37.2%. 

In terms of educational background, most participants held a Master’s degree (83.7%), whereas 16.3% had 

completed a Doctoral degree. With respect to institutional affiliation, respondents were predominantly from public 

universities (65.1%) compared to private universities (34.9%). The geographical distribution of respondents was 

also diverse, although most were based on Java Island (37.2%). Other participants came from Sumatra (18.6%), 

Kalimantan (11.6%), Sulawesi (11.6%), Nusa Tenggara (9.3%), Papua (7%), and Maluku (4.7%). These findings 

indicate that the sample reflects diversity in terms of gender, educational background, institutional affiliation, and 

regional representation, although females, Master’s graduates, public university lecturers, and respondents from 

Java Island were dominant (Table 1). 

Table 1. Demographic Profile of Respondents (N = 43) 

Demographic Variable Category n % 

Gender Female 27 62.8 

Male 16 37.2 

Highest Education Master’s Degree 36 83.7 

Doctoral Degree 7 16.3 

Institutional Affiliation Public University 28 65.1 

Private University 15 34.9 

Region (Island) Java 16 37.2 

Sumatra 8 18.6 

Kalimantan 5 11.6 

Sulawesi 5 11.6 
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 Nusa Tenggara 4 9.3 

Papua 3 7 

Maluku 2 4.7 

 

Types of learning strategies integrable with LBL 

The analysis revealed that nearly all respondents expressed positive perceptions of life-oriented instructional 

approaches. A majority strongly agreed (69.8%) and agreed (30.2%) that Problem-Based Learning (PBL) is well-

suited for implementation within the LBL framework. Similarly, most respondents affirmed that Project-Based 

Learning enables students to learn from real-life experiences, with 58.1% strongly agreeing and 41.9% agreeing. 

In addition, 60.5% strongly agreed and 32.6% agreed that Inquiry-Based Learning fosters students’ ability to 

derive meaning from life through scientific investigation, although 7% remained neutral. A similar pattern was 

observed for Contextual Teaching and Learning (CTL), with 60.5% strongly agreeing, 32.6% agreeing, and 7% 

neutral regarding its role in supporting life-based values (Table 2). 

Experiential Learning received the highest level of support, with 76.7% strongly agreeing and 14% agreeing, 

though 9.3% reported a neutral stance. By contrast, Discovery Learning elicited more varied responses: 46.5% 

strongly agreed, 48.8% agreed, and 4.7% remained neutral. Overall, these results indicate that all examined 

instructional strategies were perceived as compatible with the LBL framework. The high levels of agreement 

suggest strong acceptance among respondents, although a small proportion expressed neutral views toward certain 

approaches. 

Table 2. Lecturers’ Agreement on Learning Strategies Integrable with LBL (N = 43) 

Statement Items Strongly 

Agree (%) 

Agree (%) Neutral (%) Disagree 

(%) 

Strongly 

Disagree (%) 

Problem-Based 
Learning (PBL) is 
suitable to be applied 
in life-based learning 
(LBL). 

69.8 30.2 0 0 0 

Project-Based 

Learning allows 

students to learn from 

real-life experiences 
in the context of LBL. 

58.1 41.9 0 0 0 

Inquiry-Based 

Learning encourages 

students to explore the 

meaning of life 
through scientific 
inquiry. 

60.5 32.6 7 0 0 

Contextual Teaching 

and Learning (CTL) 
supports the 

application of life 
values in learning. 

60.5 32.6 7 0 0 

Experiential Learning 
allows students to 
learn directly from 
life-relevant 
experiences. 

76.7 14 9.3 0 0 

Discovery Learning 

helps students 

understand lessons 

through engagement 
in real social 
activities. 

46.5 48.8 4.7 0 0 

 

Integrated learning stages in LBL 

As shown in Table 3, lecturers’ levels of agreement with the stages of Life-Based Learning (LBL) were 
consistently very high. In the Real-Life Orientation stage, all respondents agreed, with 48.8% selecting “strongly 

agree” and 51.2% selecting “agree.” This indicates that linking subject matter with authentic experiences is 

perceived as highly effective in helping students understand plant physiology concepts. 

At the Exploration stage, most respondents strongly agreed (65.1%) or agreed (32.6%), with only 2.3% remaining 

neutral. These findings suggest that direct observation activities are viewed as valuable for strengthening students’ 
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ability to connect scientific concepts with real-world phenomena. The Scientific Reflection stage also received 

full support, with 53.5% strongly agreeing and 46.5% agreeing. The absence of neutral or negative responses 

underscores the importance of reflection in helping students assess and deepen their understanding of the material. 

Finally, at the Application stage, the majority strongly agreed (72.1%) and agreed (25.6%), although 2.3% 

remained neutral. This result confirms that applying concepts to real-life contexts is regarded as highly meaningful 

in the learning process. Overall, the data demonstrate that all stages of LBL received strong support from the 

respondents, with “strongly agree” dominating across the stages. This highlights the relevance and strong potential 

of LBL in bridging academic concepts with students’ lived experiences. 

 

Table 3. Lecturers’ Agreement on Integrated Learning Stages in LBL (N = 43) 

Stages Statement Items Strongly Agree 

(%) 

Agree 

(%) 

Neutral 

(%) 

Disagree 

(%) 

Strongly 

Disagree (%) 

Real-Life 

Orientation 

Initial orientation activities 
that relate the material to 
real experiences make it 
easier for students to 
understand the concepts of 
plant physiology 

48.8 51.2 0 0 0 

Exploration Direct observation 

activities help students 

understand the relationship 
between concepts and real 
phenomena 

65.1 32.6 2.3 0 0 

Scientific 

Reflection 

Reflection activities help 

students realize their 

understanding of the plant 

physiology material that 
has been studied 

53.5 46.5 0 0 0 

Application Activities that involve the 

application of concepts 

into life make learning feel 

meaningful 

72.1 25.6 2.3 0 0 

Teaching experiences in plant physiology related to LBL 

As presented in Table 4, lecturers’ teaching experiences related to Life-Based Learning (LBL) generally received 

high levels of agreement. For the statement “I begin Plant Physiology instruction by linking content to real-life 

issues,” most respondents strongly agreed (53.5%) or agreed (37.2%), while 9.3% remained neutral. This indicates 

that contextual approaches at the beginning of instruction are considered important, although a small proportion 

of lecturers reported not applying them consistently. 

For the statement “I encourage students to directly observe plant physiology phenomena,” responses were 

balanced, with 46.5% strongly agreeing and 46.5% agreeing, while 7% were neutral. This suggests that direct 

observation is widely regarded as a relevant strategy for bridging theory with real-world phenomena. 

Regarding the statement “I provide students with time to reflect on their learning in Plant Physiology,” a majority 

agreed (55.8%) and 39.5% strongly agreed, while only 4.7% were neutral. This highlights the importance of 

reflection in consolidating students’ understanding. 

Finally, the statement “I assign project-based tasks that encourage students to apply plant physiology concepts” 

was strongly supported, with 55.8% strongly agreeing and 37.2% agreeing, although 7% remained neutral. These 

results emphasize that project-based learning is considered effective in encouraging students to apply concepts to 

real-life contexts. 

Overall, the findings suggest that lecturers’ teaching practices are already well integrated with LBL principles, 

although a small proportion of respondents expressed neutrality in areas such as linking lessons to real-life issues, 

facilitating direct observation, and assigning life-based projects. 

 

Table 4. Lecturers’ Teaching Experiences Related to LBL (N = 43) 

Statement Items Strongly 

Agree (%) 

Agree 

(%) 

Neutral 

(%) 

Disagree 

(%) 

Strongly 

Disagree 

(%) 

I started learning plant physiology by relating 

the material to real-life issues 

53.5 37.2 9.3 0 0 

I invite students to make direct observations 
of plant physiological phenomena 

46.5 46.5 7 0 0 

I give students time to reflect on the plant 

physiology learning that is carried out 

39.5 55.8 4.7 0 0 
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I give project-based assignments that 
encourage students to apply the concepts of 
plant physiology 

55.8 37.2 7 0 0 

Qualitative Level: Interview 

The interview participants consisted of seven biology lecturers representing seven major islands in Indonesia: 

Sumatra, Kalimantan, Sulawesi, Maluku, Java, Nusa Tenggara, and Papua (Table 5). Of these participants, four 

were female and three were male. Most hold doctoral qualifications. Based on the earlier survey results, all 

interviewees expressed strong agreement that Life-Based Learning (LBL) plays an important role in teaching Plant 

Physiology, particularly in bridging abstract concepts with students’ real-life experiences. Table 6 presents the 

characteristics of the interview participants. 

 

Table 5. Characteristics of Interview Participants (N = 8) 

Participants Name Gender Academic 
Qualification 

Affiliation Island 

P1 AN Female Doctoral 

Degree 

Public 

University 

Jawa 

P2 BS Male Master’s 
Degree 

Private 

University 

Sumatra 

P3 CL Female Doctoral 

Degree 

Public 

University 

Kalimantan 

P4 DM Male Doctoral 

Degree 

Public 

University 

Sulawesi 

P5 ER Female Master’s 
Degree 

Private 
University 

Maluku 

P6 FN Female Doctoral 

Degree 

Public 

University 

Nusa Tenggara 

P7 GP Male Doctoral 

Degree 

Public 

University 

Papua 

P8 HQ Female Doctoral 

Degree 

Public 

University 

Jawa 

 

Based on the content analysis, three overarching themes emerged that describe Indonesian biology lecturers’ 

perceptions of implementing Life-Based Learning (LBL): (1) instructional strategies that can be integrated with 

LBL, (2) learning stages aligned with LBL principles, and (3) teaching experiences in Plant Physiology related to 

LBL (Table 7). These three themes, together with illustrative quotations from the lecturers’ interviews, are 

elaborated in the subsequent sections (Table 6). 

 

Table 6. Themes, Sub-Themes, Categories, and Codes from Qualitative Analysis 

Themes Sub-themes Categories Codes 

Instructional Strategies 

Integrable with LBL 

Active 

learning 

strategies 

Problem-
Based 
Learning 

Facilitate real-world problem-solving 

Project-Based 

Learning 

Connecting concepts with contextual 

projects 

Inquiry-

Based 

Learning 

Encourage scientific inquiry 

Contextual 

Teaching and 

Learning 

Emphasizing the relevance of life 

Experiential 
Learning 

Learning through hands-on experience 

Discovery 

Learning 

Encourage student discovery 

Learning Stages integrated 

with LBL 

Real-Life 

Orientation 

Contextual 

orientation 

Connects material to real-life issues, 
aiding in the understanding of abstract 
concepts 

Exploration Direct 
observation 

Field practicum, observation of plant 
phenomena, contextual experiments 

Scientific 

Reflection 

Scientific 

reflection 

Class discussions, journaling/reflections, 

experiential presentations 
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 Application Concept 

application 

Real problem-based projects, 

implementation of concepts to local issues 

Teaching Experiences in 

Plant Physiology Related to 

LBL 

Student 

response 

Enthusiasm 

& 

engagement 

Students are more interested when the 

concept is associated with real 

phenomena, increasing active discussion 

Lecturer 

challenges 

Pedagogical 

& contextual 

barriers 

Difficult concepts to contextualise, limited 

facilities & time 

 

Theme 1: instructional strategies integrable with LBL 

Sub-theme 1 : active learning strategies 

A key dimension emphasized by the participants was the integration of diverse active learning strategies within 

the Life-Based Learning (LBL) framework. Six approaches were repeatedly mentioned as particularly compatible 

with LBL: Problem-Based Learning (PBL), Project-Based Learning (PjBL), Inquiry-Based Learning (IBL), 

Contextual Teaching and Learning (CTL), Experiential Learning, and Discovery Learning. Each of these was 

perceived to provide authentic opportunities for connecting abstract plant physiology concepts with students’ 

everyday realities. 

Problem-Based Learning (PBL) was viewed as especially relevant, as it introduces students to real-world problems 
such as drought, deforestation, or urban farming. This approach helps students to move beyond theoretical 

understanding and connect concepts directly to everyday challenges. As one lecturer noted: 

“When we begin with real problems, such as drought and its impact on crops, students more easily grasp the 

concept of transpiration. They realize learning is not just theory but something linked to their daily lives” P1. 

Project-Based Learning (PjBL) was described as highly aligned with LBL, since it situates students in real projects 

rooted in their life context. In Plant Physiology, this includes designing hydroponic systems, cultivating local 

vegetables, or auditing crop health on campus farms. One lecturer illustrated: 

“When students build a mini hydroponic installation and monitor growth rates, they understand why nutrient 

ratios and light intensity matter. Concepts that seemed abstract become technical decisions they must make” P2. 

Inquiry-Based Learning (IBL) was highlighted as fostering scientific investigation and life relevance. It allows 

students to construct knowledge by questioning, experimenting, and drawing conclusions from authentic 

phenomena. For example, measuring transpiration rates under different conditions helps them connect physiology 

with issues like climate change. As expressed by one participant: 

“When students compare transpiration rates in shaded and open areas, they become more engaged and start 

linking concepts with environmental problems they encounter daily.” P3. 

Contextual Teaching and Learning (CTL) was seen as effective in making abstract concepts more accessible by 

situating them in familiar contexts. Linking photosynthesis to food security or climate change was reported to 

raise students’ awareness of the societal significance of science. One lecturer explained: 

“I usually connect photosynthesis to local food security issues. Students then realize what they are learning has 

relevance to the needs of their community” P4. 

Experiential Learning was described as the strongest support for LBL, as it immerses students in direct, real-life 

experiences. Fieldwork, farm visits, or practical experiments in water transport and photosynthesis enabled 

students to experience phenomena first-hand, strengthening both emotional connection and conceptual 

understanding. As one lecturer stated: 

“When students go into the field and observe cultivation practices, concepts like plant nutrition become easier to 

grasp. They learn from experience, not just from books” P5. 

Discovery Learning was also perceived as relevant, as it empowers students to construct knowledge independently 

through exploration and experimentation. For example, observing stomatal movement under different light 
conditions allowed students to derive conclusions and gain satisfaction from their own discoveries. One lecturer 

explained: 

“I let students try simple experiments, like testing how light affects stomatal movement. When they discover the 

results themselves, the satisfaction makes the concept stick in their memory” P6. 

Taken together, these findings indicate that active learning strategies provide an essential bridge between abstract 

plant physiology concepts and real-life applications, thereby reinforcing the transformative potential of LBL in 

higher education. 

Theme 2: learning stages integrated with LBL 

Sub-theme 1: real-life orientation 

The first sub-theme emphasizes the role of real-life orientation as the foundation of Life-Based Learning (LBL). 

Lecturers consistently highlighted that beginning Plant Physiology instruction by linking content to authentic life 

experiences significantly enhances student engagement and comprehension. Real-life orientation was viewed as 

essential for activating students’ prior knowledge and making abstract physiological processes more tangible and 

relevant. 

Examples shared by lecturers included connecting topics such as transpiration to drought phenomena, 

photosynthesis to food security issues, and plant responses to climate change or urban farming practices. These 

contextualized entry points were considered effective in motivating students and providing meaningful anchors 

for deeper learning. As one lecturer explained: 
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“When I start with examples of local farming problems, students immediately become interested and realize that 

the physiology they study directly relates to their community” P7 Another participant emphasized: “Relating 

concepts to real-life issues helps students feel that what they are learning is valuable, not just theory.” P2. 

Sub-theme 2: exploration 

Exploration through direct observation emerged as a stage strongly supported by the lecturers. Activities such as 

field practicums, laboratory studies, and visits to experimental gardens were regarded as crucial for connecting 

theoretical concepts with empirical phenomena. This stage provides students with opportunities to independently 
construct understanding through authentic observation and inquiry. As one participant described: 

“When students directly observe transpiration rates on leaves or measure chlorophyll content, they become more 

convinced that what they are studying truly exists, not just theory on slides” P8. 
Sub-theme 3: scientific reflection 

Scientific reflection was considered essential as it provides students with the opportunity to contemplate, discuss, 

and integrate their learning experiences with plant physiology concepts. Through reflection, students are able to 

identify the extent of their conceptual development while simultaneously practicing critical thinking skills. 

Lecturers frequently emphasized the value of written reflection or group discussions as effective means of 

deepening understanding. 

One lecturer explained: “I always allocate time at the end of the practicum for reflection. Students write down 

what they discovered and how it relates to theory. From this, it becomes clear that they better understand concepts 

such as photosynthesis or respiration” P4. 
Sub-theme 4: application 

The application stage was regarded as the culmination of life-based learning, as students are required to apply 

plant physiology concepts in real-world contexts. Applications included community-based projects, 

environmental campaigns, or simple innovations in crop cultivation. Lecturers viewed this stage as an avenue for 

students to test the relevance of their knowledge while simultaneously fostering social responsibility and 

ecological awareness. As one participant emphasized: 

“When students create a hydroponic project or a water conservation campaign, they not only understand 

physiological concepts but also learn how science can provide solutions to community problems” P7 

Theme 3: Teaching Experiences in Plant Physiology Related to LBL 

Sub-theme 1: student response 

Most lecturers reported that student responses to Plant Physiology instruction using the Life-Based Learning 

(LBL) approach were generally positive. Students became more enthusiastic, actively engaged in discussions, and 

demonstrated greater interest when topics were linked to real-world phenomena such as urban farming, climate 

change, or food security. These responses suggest that students perceived the learning process as more meaningful 

due to its direct relevance to their lives. As one lecturer explained: 

“When I connected the concept of photosynthesis to local food security issues, students became more eager to 

participate in discussions. They felt that what they were learning had a real impact, not just classroom theory” 

P5. 

Sub-theme 2: lecturer challenges 

Despite positive student responses, lecturers also reported several challenges in implementing Life-Based 

Learning (LBL). These included difficulties in contextualizing highly abstract concepts such as osmotic pressure, 

plant enzymes, and photoperiodism, as well as limited laboratory facilities and contextual learning resources. Time 

constraints in course delivery were also identified as a barrier to linking complex concepts with real-world 

phenomena. As one lecturer explained: 

“Explaining concepts like photoperiodism with real-life examples is difficult, especially when facilities are limited. 

Sometimes I need to find simpler ways so that students can still grasp the essence” P2. 

Discussion 
Instructional Strategies Integrable with LBL 

The findings indicate that biology lecturers perceive active learning strategies as highly suitable for integration 

with the Life-Based Learning (LBL) approach in Plant Physiology instruction. Approaches such as Problem-Based 

Learning (PBL) and Project-Based Learning (PjBL) were regarded as particularly effective in situating authentic 

problems and projects at the core of the learning process (Aslan, 2021; Bramwell-Lalor et al., 2020). These 

strategies enable students not only to comprehend abstract concepts such as transpiration or photosynthesis but also 

to connect them with real-world issues, including climate change, food security, and urban farming practices (Jha, 

2021; Newton, 2020). By engaging with problems and projects, students are encouraged to adopt more reflective 

and solution-oriented perspectives toward environmental challenges (Lailis et al., 2023; Wosinski et al., 2018). 

Inquiry-Based Learning (IBL) and Contextual Teaching and Learning (CTL) were also perceived by lecturers as 

strategies that strengthen the connection between Plant Physiology instruction and students’ lived experiences 

(Jang & Tsai, 2013). IBL provides opportunities for students to conduct simple scientific inquiries, such as 

measuring transpiration rates under varying environmental conditions, thereby allowing them to discover 

connections between concepts and real-world phenomena on their own (Artigue & Blomhøj, 2013). Meanwhile, 

CTL was seen as effective in reducing the complexity of abstract concepts through contextual anchors that are 
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socially and ecologically relevant (Bustami et al., 2018). For instance, one lecturer highlighted that linking 

photosynthesis to local food security issues increased students’ awareness of the practical significance of the 

concepts being taught. 

Experiential Learning was identified as the most dominant strategy because it allows students to gain direct 

experience through field practice, experiments, or community engagement (Daya et al., 2021; Dopico et al., 2021). 

This finding aligns with Kolb’s experiential learning theory, which emphasizes the cyclical process of concrete 

experience, reflection, conceptualization, and application (Ivković, 2020). In addition, Discovery Learning was 

viewed as enriching the learning process by providing students with opportunities to construct knowledge 

independently (Großmann, 2019), thereby fostering a sense of learning satisfaction and strengthening long-term 

understanding. 

Learning Stages Integrated with LBL 

The findings indicate that all stages of the Life-Based Learning (LBL) framework were perceived as relevant and 

received strong support from biology lecturers. The real-life orientation stage was regarded as a crucial entry point 

because it connects Plant Physiology content with everyday phenomena familiar to students (Munthe et al., 2023). 

For example, discussions on transpiration were linked to issues of drought or seasonal changes experienced 

directly by students (McCright, 2013). This orientation is consistent with constructivist principles, where 

activating prior knowledge plays a central role in constructing new understanding (Yakar et al., 2020). By situating 

content within social and ecological realities, students felt more motivated and recognized the relevance of 

learning to their own lives. 

In the exploration stage, lecturers emphasized the importance of engaging students in direct observation through 

laboratory experiments, field studies, or simple practicum activities (Ural, 2016). Exploration provides 

opportunities for students to encounter empirical evidence of abstract concepts such as photosynthesis or nutrient 

transport. This process enriches learning experiences while fostering scientific curiosity. These findings align with 

Kolb’s experiential learning theory, in which reflective observation represents a crucial step following concrete 

experience (Cecep et al., 2024; Russell et al., 2013). Exploration was considered to strengthen conceptual 

understanding while cultivating students’ scientific inquiry skills (Ardianto & Rubini, 2016). 

The stages of scientific reflection and application were also regarded as essential in LBL implementation. 

Reflection enables students to connect the outcomes of exploration with Plant Physiology concepts through critical 

discussion, reflective journals, or presentations (Lew & Schmidt, 2011). This not only deepens comprehension 

but also develops analytical thinking skills. Meanwhile, the application stage provides opportunities for students 

to implement concepts in authentic contexts, such as developing hydroponic projects, conducting environmental 

awareness campaigns, or designing simple innovations in local crop cultivation. By involving students in real-

world actions, the application makes learning more meaningful and transformative. These findings reinforce the 

notion that LBL not only enhances cognitive understanding but also fosters practical skills and ecological 

awareness (Fachrunnisa et al., 2020; Nurjanah et al., 2020). 

Teaching Experiences in Plant Physiology Related to LBL 

The results revealed that students responded positively when Plant Physiology instruction was connected to real-

life phenomena through the Life-Based Learning (LBL) approach. Students became more enthusiastic, actively 

engaged in discussions, and demonstrated improved understanding of abstract concepts when content was 

presented using contextual examples such as urban farming, deforestation, or food security issues (August et al., 

2016; Warin et al., 2016). These findings highlight that orienting instruction toward real-life contexts enhances 

learning motivation and fosters students’ environmental awareness (Cotner et al., 2017). The implementation of 

LBL was also reported to promote student motivation while strengthening their scientific communication skills 

(He et al., 2018). 

Nevertheless, lecturers also encountered challenges in implementing LBL in Plant Physiology courses. Abstract 

concepts such as osmotic pressure, plant enzymes, and photoperiodism were perceived as difficult to contextualize 

without adequate facilities. Furthermore, limitations in laboratory infrastructure, a lack of contextual learning 

media, and time constraints within lecture schedules often hindered lecturers from providing fully life-based 

learning experiences (Ahmadi et al., 2013; Tengberg & Olin-Scheller, 2016). One of the major barriers to LBL 

implementation in higher education is the scarcity of supporting resources (Fachrunnisa et al., 2020). 

These findings imply the need for stronger institutional support in the form of LBL-focused pedagogical training, 

the development of contextualized modules and teaching materials, and the provision of adequate learning 

facilities. Such support would allow lecturers greater flexibility in designing project-based activities, case studies, 

and field visits to enrich students’ learning experiences (Suwono, 2019). This would further strengthen the role of 

lecturers as facilitators rather than mere transmitters of knowledge, guiding students toward meaningful 

understanding. Implementing LBL in Plant Physiology not only addresses cognitive challenges but also cultivates 

practical skills and reflective attitudes among students (Supriadi, 2022). 

Conclusion 
The findings of this study indicate that biology lecturers in Indonesia hold positive perceptions toward the 

implementation of Life-Based Learning (LBL) in Plant Physiology instruction. Active learning strategies such as 

Problem-Based Learning, Project-Based Learning, Inquiry-Based Learning, Contextual Teaching and Learning, 
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Experiential Learning, and Discovery Learning were perceived as relevant in supporting the principles of LBL. 

Furthermore, the four stages of LBL—real-life orientation, exploration, scientific reflection, and application— 

were considered effective in enhancing students’ understanding of plant physiology concepts while fostering 

critical thinking skills and ecological awareness. Student responses to LBL were also generally positive, although 

lecturers reported challenges in contextualizing abstract concepts, as well as limitations in facilities and 

instructional time. 

This study has several limitations. First, the number of participants in both the survey and interview phases was 

relatively small, which may not fully represent the diversity of biology lecturers across Indonesia. Second, the 

instruments primarily focused on lecturers’ perceptions and subjective experiences, without directly measuring 

the impact of LBL implementation on student learning outcomes. Third, due to time and resource constraints, the 

analysis focused more on descriptive accounts of perceptions rather than an in-depth evaluation of the practical 

effectiveness of LBL in classrooms. 

Future studies are recommended to involve a larger and more representative sample of participants across different 

regions and higher education institutions. In addition, quasi-experimental research designs are needed to directly 

assess the impact of LBL on students’ cognitive, affective, and psychomotor outcomes. The development of more 

comprehensive instruments, including classroom observations and analysis of student learning achievements, 

would further enrich the understanding of LBL effectiveness. Such efforts are expected to provide stronger 

empirical evidence on the contribution of LBL to creating meaningful, contextual, and sustainable Plant 

Physiology learning. 

Acknowledgment 
The authors would like to express their sincere gratitude to the Directorate of Research and Community Service, 

Ministry of Higher Education, Science, and Technology of Indonesia, for their guidance and support throughout 

this study, under Grant [84/C3/DT.05.00/PL/2025 and 856/UN36.11/TU/2025]. Special thans are extended to the 

participating biology lecturers from various universities across Indonesia who generously shared their time, 

experiences, and valuable insights. The authors also acknowledge the constructive feedback provided by 

colleagues and reviewers, which greatly improved the quality of this manuscript 

References 
1. Adams, P. (2006). Exploring social constructivism: Theories and practicalities. Education 3-13, 34(3), 243–257. 

https://doi.org/10.1080/03004270600898893 

2. Ahmadi, M. R., Ismail, H. N., & Abdullah, M. K. K. (2013). The importance of metacognitive reading strategy 
awareness in reading comprehension. English Language Teaching, 6(10), 235–244. 

https://doi.org/10.5539/elt.v6n10p235 

3. Alsaad, H. A. (2024). Engaging Minds: Strategy for Active Student Learning in Pharmacology. Health 

Professions Education, 10(4), 413–420. https://doi.org/10.55890/2452-3011.1312 

4. Ardianto, D., & Rubini, B. (2016). Comparison of students’ scientific literacy in integrated science learning 

through model of guided discovery and problem based learning. Jurnal Pendidikan IPA Indonesia, 5(1), 31–37. 

https://doi.org/10.15294/jpii.v5i1.5786 

5. Artigue, M., & Blomhøj, M. (2013). Conceptualizing inquiry-based education in mathematics. ZDM, 45(6), 797–

810. https://doi.org/10.1007/s11858-013-0506-6 

6. Aslan, A. (2021). Problem- based learning in live online classes: Learning achievement, problem-solving skill, 

communication skill, and interaction. Computers and Education, 171(November 2020), 104237. 
https://doi.org/10.1016/j.compedu.2021.104237 

7. August, S. E., Hammers, M. L., Murphy, D. B., Neyer, A., Gueye, P., & Thames, R. Q. (2016). Virtual 

Engineering Sciences Learning Lab: Giving STEM Education a Second Life. IEEE Transactions on Learning 

Technologies, 9(1), 18–30. https://doi.org/10.1109/TLT.2015.2419253 

8. Barron, B., & Chen, M. (2008). Teaching for Meaningful Learning: A Review of Research on Inquiry-Based and 

Cooperative Learning. Stanford University. 

9. Bengtsson, M. (2016). How to plan and perform a qualitative study using content analysis. NursingPlus Open, 2, 

8–14. https://doi.org/10.1016/j.npls.2016.01.001 

10. Boppre, B., Reed, S. M., & Belisle, L. A. (2023). “Real Students Helping Others”: Student Reflections on a 

Research-Based Service-Learning Project in a Gender and Victimization Course. Journal of Experiential 

Education, 46(3), 281–303. https://doi.org/10.1177/10538259221134873 

11. Bramwell-Lalor, S., Ferguson, T., Hordatt Gentles, C., Roofe, C., & Kelly, K. (2020). Project-based Learning for 
Environmental Sustainability Action. Southern African Journal of Environmental Education, 36, 57–71. 

https://doi.org/10.4314/sajee.v36i1.10 

12. Bustami, Y., Syafruddin, D., & Afriani, R. (2018). The implementation of contextual learning to enhance biology 

students’ critical thinking skills. Jurnal Pendidikan IPA Indonesia, 7(4), 451–457.  

https://doi.org/10.15294/jpii.v7i4.11721 

13. C.D., P., Newton, R., C., A., Grant, R. E., & Pascal, A. N. (2007). Agroecosystem in Changing Climate. CRC 

Press Taylor & FrancisGroup. 

14. Cecep, S. R., Amalia, A. N. A., Abdul Hafidz, A. H. bin Z., Alwi, M. A. Y., & Sania, S. K. L. (2024). The 

Analysis of Experiential Learning Method of Dale’s Cone Experience Model in Improving the Effectiveness of 



492   Abd. Muis et al.  

 
Arabic Language Learning. Izdihar : Journal of Arabic Language Teaching, Linguistics, and Literature, 7(1). 

https://doi.org/10.22219/jiz.v7i1.30823 

15. Collins, C. R., & Donahue, L. (2019). Improving Eco-Literacy through Service Learning: A Natural History 

Service Project Case Study. American Biology Teacher, 81(4), 222–227. 

https://doi.org/10.1525/abt.2019.81.4.222 

16. Cotner, S., Thompson, S., & Wright, R. (2017). Do biology majors really differ from non–STEM majors? CBE 

Life Sciences Education, 16(3). https://doi.org/10.1187/cbe.16-11-0329 

17. Creswell, J. W. (2012). Educational Research: Planning, Conducting, and Evaluating Quantitative and 

Qualitative Research. Pearson Education. 

18. da Silva, J. B. (2020). David Ausubel’s Theory of Meaningful Learning: an analysis of the necessary conditions. 

Sustainability (Switzerland), 4(1), 1–9.  

https://pesquisa.bvsalud.org/portal/resource/en/mdl-20203177951%0Ahttp://dx.doi.org/10.1038/s41562-020-

0887-9%0Ahttp://dx.doi.org/10.1038/s41562-020- 
0884- 

z%0Ahttps://doi.org/10.1080/13669877.2020.1758193%0Ahttp://sersc.org/journals/index.php/IJAST/article 

19. Daya, S., Choi, N., Harrison, J. D., & Lai, C. J. (2021). Advocacy in action: Medical student reflections of an 

experiential curriculum. Clinical Teacher, 18(2), 168–173. https://doi.org/10.1111/tct.13283 

20. Desrani, A., Ritonga, A. W., & Lubis, M. (2023). Learning by doing: A teaching paradigm for active learning in 

Islamic high school. Journal of Education and E-Learning Research, 10(4), 793–799.  

https://doi.org/10.20448/jeelr.v10i4.5224 

21. Dopico, E., Ardura, A., Borrell, Y. J., Miralles, L., & García-Vázquez, E. (2021). Boosting adults’ scientific 

literacy with experiential learning practices. European Journal for Research on the Education and Learning of 

Adults, 12(2), 223–238. https://doi.org/10.3384/RELA.2000-7426.OJS1717 

22. English, M. C., & Kitsantas, A. (2013). Supporting Student Self-Regulated Learning in Problem- and Project-

Based Learning. Interdisciplinary Journal of Problem-Based Learning, 7(2). https://doi.org/10.7771/1541-

5015.1339 

23. Enyedy, N., Danish, J. A., & DeLiema, D. (2015). Constructing liminal blends in a collaborative augmented-

reality learning environment. International Journal of Computer-Supported Collaborative Learning, 10(1), 7– 
34. https://doi.org/10.1007/s11412-015-9207-1 

24. Fachrunnisa, R., Fitriyati, U., Susilo, H., Suwono, H., Setiawan, D., & Ibrohim, I. (2020). Life-based learning: 

Two trajectories of students in biology education program. In H. Habiddin, S. Majid, I. Suhadi, N. Farida, & I. 

W. Dasna (Eds.), AIP Conference Proceedings (Vol. 2215). American Institute of Physics Inc. 

https://doi.org/10.1063/5.0000704 

25. Gosselin, D., Cooper, S., Lawton, S., Bonnstetter, R. J., & Bonnstetter, B. J. (2016). Lowering the walls and 

crossing boundaries: applications of experiential learning to teaching collaboration. Journal of Environmental 

Studies and Sciences, 6(2), 324–335. https://doi.org/10.1007/s13412-015-0312-2 
26. Großmann, N. (2019). Experimentation in biology lessons: guided discovery through incremental scaffolds. 

International Journal of Science Education, 41(6), 759–781. https://doi.org/10.1080/09500693.2019.1579392 

27. Großmann, N., & Wilde, M. (2019). Experimentation in biology lessons: guided discovery through incremental 

scaffolds. International Journal of Science Education, 41(6), 759–781. 

https://doi.org/10.1080/09500693.2019.1579392 

28. Gupta, S. (2024). Interdisciplinary curriculum for engineering graduates: A constructive alignment with career 

competency. In Preparing Students From the Academic World to Career Paths: A Comprehensive Guide (pp. 

53–85). IGI Global. https://doi.org/10.4018/9781799879992.ch004 

29. Hall, H., Stroud, S., Culham, A., Clubbe, C., Batke, S., Medcalf, S., Jones, M. G., Baker, L., Lydon, S., McGale, 

E., Acedo, C., Charmley, J., Warren, J. M., & Mitchley, J. (2025). The Botanical University Challenge: Bridging 

isolation and empowering plant-aware students. Plants People Planet. https://doi.org/10.1002/ppp3.10636 

30. Hardianto, H., Mahanal, S., Zubaidah, S., & Setiawan, D. (2024). The effectiveness of RICOSRE-flipped 

classroom in improving students’ digital literacy. 070025. https://doi.org/10.1063/5.0214923 

31. He, Y., Du, X., Toft, E., Zhang, X., Qu, B., Shi, J., Zhang, H., & Zhang, H. (2018). A comparison between the 

effectiveness of PBL and LBL on improving problem-solving abilities of medical students using questioning. 

Innovations in Education and Teaching International, 55(1), 44–54. 

https://doi.org/10.1080/14703297.2017.1290539 

32. Huang, Y.-M., & Chiu, P.-S. (2015). The effectiveness of the meaningful learning-based evaluation for different 
achieving students in a ubiquitous learning context. Computers & Education, 87, 243–253. 

https://doi.org/10.1016/j.compedu.2015.06.009 

33. Hwang, W.-Y., & Hariyanti, U. (2020). Investigation of students’ and parents’ perceptions of authentic contextual 

learning at home and their mutual influence on technological and pedagogical aspects of learning under covid- 
19. Sustainability (Switzerland), 12(23), 1–19. https://doi.org/10.3390/su122310074 

34. Ivković, D. (2020). Multilingualism, collaboration and experiential learning with multiple modalities: the case of 

Mondovision. Innovation in Language Learning and Teaching, 14(4), 307–316. 

https://doi.org/10.1080/17501229.2019.1599002 

35. Jang, S. J., & Tsai, M. F. (2013). Exploring the TPACK of Taiwanese secondary school science teachers using a 

new contextualized TPACK model. Australasian Journal of Educational Technology, 29(4), 566–580. 

https://doi.org/10.14742/ajet.282 

http://dx.doi.org/10.1038/s41562-020-
http://sersc.org/journals/index.php/IJAST/article


493   Abd. Muis et al.  

 
36. Jha, K. K. (2021). Similar yet different rice-farming ecosystems: UNESCO associated cases of two culturally rich 

asian nations. In Critical Research Techniques in Animal and Habitat Ecology (pp. 173–204). Nova Science 

Publishers, Inc. 

37. https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85132956812&partnerID=40&md5=aca6a3b657d7dfe43b326ad6b3192661 

38. Kim, Y. (2024). Application of Social Constructivism in Medical Education. Korean Medical Education Review, 

26(Suppl 1), S31–S39. https://doi.org/10.17496/kmer.23.044 

39. Kołecka, K., Gajewska, M., Obarska-Pempkowiak, H., & Rohde, D. (2017). Integrated dewatering and 

stabilization system as an environmentally friendly technology in sewage sludge management in Poland. 

Ecological Engineering, 98, 346–353. https://doi.org/10.1016/j.ecoleng.2016.08.011 

40. Krtková, J. (2024). Teaching plant biology through “Plant senses”—a more engaging, holistic approach and 

introduction. Theoretical and Experimental Plant Physiology, 36(3), 491–502. https://doi.org/10.1007/s40626-

023-00305-0 

41. Lailis, I., Nur, C., Mustaji, M., Mariono, A., & Arianto, F. (2023). The Effect of Blended Problem-Based Learning 

on Problem Solving and Scientific Literacy in High School Students. International Journal of Social Science and 

Human Research, 06(06). https://doi.org/10.47191/ijsshr/v6-i6-76 

42. Lew, D. N. M., & Schmidt, H. G. (2011). Writing to learn: Can reflection journals be used to promote self-

reflection and learning? Higher Education Research and Development, 30(4), 519–532.  

https://doi.org/10.1080/07294360.2010.512627 
43. Liu, C. H., & Matthews, R. (2005). Vygotsky’s philosophy: Constructivism and its criticisms examined. 

International Education Journal, 6(3), 386–399. 

44. Ma, Q., Wang, S., Bao, A., Zhang, J., & Zhao, Q. (2022). Exploration and practices of bilingual teaching of Plant 

Physiology of the Pratacultural Science major under the background of “Double First-Class” construction: Case 

study of the Pratacultural Science major at Lanzhou University. Pratacultural Science, 39(9), 1979–1986. 

https://doi.org/10.11829/j.issn.1001-0629.2022-0131 

45. Mawangi, P. A. N., & Pramudhita, A. N. (2023). Improving vocational education quality through life-based 

learning. AIP Conference Proceedings, 2531. https://doi.org/10.1063/5.0130398 

46. McCright, A. M. (2013). Promoting interdisciplinarity through climate change education. In Nature Climate 

Change (Vol. 3, Issue 8, pp. 713–716). https://doi.org/10.1038/nclimate1844 

47. Molina, M. C., Palomino, J., & Costilla-Legaz, Ó. R. (2023). Solving Problems of Plant Physiology during 

Periods of Confinement or Online University Education. American Biology Teacher, 85(7), 390–397. 

https://doi.org/10.1525/abt.2023.85.7.390 

48. Moura, M. R., & Jetz, W. (2021). Shortfalls and opportunities in terrestrial vertebrate species discovery. Nature 

Ecology and Evolution, 5(5), 631–639. https://doi.org/10.1038/s41559-021-01411-5 

49. Mubarok, H., Sofiana, N., Kristina, D., & Rochsantiningsih, D. (2022). Meaningful Learning Model: The Impact 

on Students’ Reading Comprehension. Journal of Educational and Social Research, 12(1), 346. 

https://doi.org/10.36941/jesr-2022-0027 

50. Muharni, A., Mahanal, S., Zubaidah, S., Susanto, H., & Hardianto, H. (2025). Developing and validating the 
ACCA (Activation-Collaboration-Creation-Application) learning model to enhance students’ collaboration. 

Research and Development in Education (RaDEn), 5(1), 605–618. https://doi.org/10.22219/raden.v5i1.40024 

51. Munthe, R. N. S., Agustin, A. S., Putri, Z. A., Kundariati, M., Anggur, M. R. I., Fadilla, N. B., Nurhawa, W. O., 

Susilo, H., Ibrohim, I., & Sudrajat, A. K. (2023). Implementation of Problem-Based Learning Model Through 

Lesson Study for Improving Prospective Biology Teachers’ Communication and Collaboration Skills. In H. 

Habiddin & N. Farida (Eds.), AIP Conference Proceedings (Vol. 2569). American Institute of Physics Inc. 

https://doi.org/10.1063/5.0112404 

52. Mystakidis, S., Berki, E., & Valtanen, J. (2019). The Patras Blended Strategy Model for Deep and Meaningful 

Learning in Quality Life-Long Distance Education. Electronic Journal of E-Learning, 17(2).  

https://doi.org/10.34190/JEL.17.2.01 

53. Newton, J. E. (2020). Farming smarter with big data: Insights from the case of Australia’s national dairy herd 

milk recording scheme. Agricultural Systems, 181. https://doi.org/10.1016/j.agsy.2020.102811 

54. Newton, J. S., Horner, R. H., Todd, A. W., Algozzine, R. F., Algozzine, K. M., Education, S., Children, T., 
February, N., Newton, J. S., Horner, R. H., Todd, A. W., Algozzine, R. F., & Algozzine, K. M. (2012). A Pilot 

Study of a Problem-Solving Model for Team Decision Making. Education and Treatment of Children, 35(1), 25–

49. 

55. Novak, J. D. (2002). Meaningful learning: The essential factor for conceptual change in limited or inappropriate 

propositional hierarchies leading to empowerment of learners. Science Education, 86(4), 548–571.  

https://doi.org/10.1002/sce.10032 

56. Nurjanah, N., Soekopitojo, S., Wibowotomo, B., & Kiranawati, T. M. (2020). Online Tengger Culinary Training 

Materials Using Life-Based Learning Approach for HORECA Industry. 4th International Conference on 

Vocational Education and Training, ICOVET 2020, 340–344. 

https://doi.org/10.1109/ICOVET50258.2020.9230125 

57. Olusegun, B. S. (2015). Constructivism Learning Theory: A Paradigm for Teaching and Learning. IOSR Journal 

of Research & Method in Education, 5(6), 66–70. https://doi.org/10.4172/2151-6200.1000200 

http://www.scopus.com/inward/record.uri?eid=2-s2.0-
http://www.scopus.com/inward/record.uri?eid=2-s2.0-


494   Abd. Muis et al.  

 
58. Palupi, E., Anwar, F., Tanziha, I., Gunawan, M. A., & Khomsan, A. (2024). The Contribution of Forgotten Foods 

for Supporting Food Security in Gunungkidul, Yogyakarta – Indonesia. Journal of Nutrition and Food Security, 

9(3), 539–550. https://doi.org/10.18502/jnfs.v9i3.16163 

59. Pedrera, O., Barrutia, O., & Díez, J. R. (2024). Do textbooks provide opportunities to develop meaningful 

botanical literacy? A case study of the scientific model of plant nutrition. Journal of Biological Education. 

https://doi.org/10.1080/00219266.2024.2365679 

60. Praherdhiono, H., & Prihatmoko, Y. (2019). Digital broadcasting system integration for strengthening 

competence capacity in life-based learning model. International Journal of Innovation, Creativity and Change, 

5(4), 447–463. 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85084474712&partnerID=40&md5=a2d7fb76aeedcf1322941fce394d8352 
61. Rahmi, M. (2021). Development of plant physiology practical guide book with scientific approach for education. 

Journal of Physics: Conference Series, 1918(5). https://doi.org/10.1088/1742-6596/1918/5/052066 

62. Rosana, D., Wilujeng, I., & Nurohman, S. (2023). Developing the curriculum content of life-based learning 

through the implementation of STEM-Based MOOCS to enhance generic science and curiosity skills. In N. A. 

Ariyanti, K. R. Pertiwi, H. Sukoco, F. Fauzi, & P. C. Kuswandi (Eds.), AIP Conference Proceedings (Vol. 2556). 

American Institute of Physics Inc. https://doi.org/10.1063/5.0135406 

63. Russell, R., Guerry, A. D., Balvanera, P., Gould, R. K., Basurto, X., Chan, K. M. A., Klain, S., Levine, J., & Tam, 

J. (2013). Humans and nature: How knowing and experiencing nature affect well-being. In Annual Review of 

Environment and Resources (Vol. 38). https://doi.org/10.1146/annurev-environ-012312-110838 

64. Schwichow, M. (2016). Teaching the control-of-variables strategy: A meta-analysis. In Developmental Review 

(Vol. 39, pp. 37–63). https://doi.org/10.1016/j.dr.2015.12.001 

65. Shang, H.-F. (2010). Reading Strategy Use, Self-Efficacy and EFL Reading Comprehension. Asian EFL Journal, 

12(2), 18–40. http://asian-efl-journal.com/PDF/June-2010.pdf#page=235 

66. Shongwe, B. (2024). The effect of STEM problem-based learning on students’ mathematical problem-solving 

beliefs. Eurasia Journal of Mathematics, Science and Technology Education, 20(8), em2486. 

https://doi.org/10.29333/ejmste/14879 
67. Sohag, M. U. (2020). Smart garbage management system for a sustainable urban life: An IoT based application. 

Internet of Things (Netherlands), 11. https://doi.org/10.1016/j.iot.2020.100255 

68. Sumampouw, H. M. (2019). Strengthening Nano biological education; RQA strategy of genetic concept based on 

metacognitive. Journal of Physics: Conference Series, 1317(1).  

https://doi.org/10.1088/1742-6596/1317/1/012182 

69. Supriadi, S. (2022). Elementary School Students Reflection: Didactical Design Analysis on Integer and Fraction 

Operations on Mathematical Concepts with Sundanese Ethnomathematics Learning. Pegem Egitim ve Ogretim 

Dergisi, 12(4), 192–199. https://doi.org/10.47750/pegegog.12.04.19 

70. Suwono, H. (2019). Building the pre-service biology teachers’ capability through the reconstruction of life-based 

learning curriculum. In R. null, F. of M. and N. S. Universitas Negeri Padang Department of Physics Jl. Prof. Dr. 

Hamka Air Tawar Padang, M. Khair, K. F. U. N. P. Universitas Negeri Padang Jl. Prof. Dr. Hamka Air Tawar 

Padang, A. null, K. F. U. N. P. Universitas Negeri Padang Jl. Prof. Dr. Hamka Air Tawar Padang, R. Sumarmin, 

K. F. U. N. P. Universitas Negeri Padang Jl. Prof. Dr. Hamka Air Tawar Padang, D. H. Putri, K. F. U. N. P. 

Universitas Negeri Padang Jl. Prof. Dr. Hamka Air Tawar Padang, Y. null, F. of M. and N. S. Universitas Negeri 

Padang Department of Physics Jl. Prof. Dr. Hamka Air Tawar Padang, F. null, F. of M. and N. S. Universitas 

Negeri Padang Department of Physics Jl. Prof. Dr. Hamka Air Tawar Padang, D. Permana, & K. F. U. N. P. 

Universitas Negeri Padang Jl. Prof. Dr. Hamka Air Tawar Padang (Eds.), Journal of Physics: Conference Series 

(Vol. 1317, Issue 1). Institute of Physics Publishing. https://doi.org/10.1088/1742-6596/1317/1/012180 

71. Tengberg, M., & Olin-Scheller, C. (2016). Developing Critical Reading of Argumentative Text: Effects of a 

Comprehension Strategy Intervention. Journal of Language Teaching and Research, 7(4), 635. 

https://doi.org/10.17507/jltr.0704.02 

72. Terwel, J. (1999). Constructivism and its implications for curriculum theory and practice. Journal of Curriculum 

Studies, 31(2), 195–199. https://doi.org/10.1080/002202799183223 

73. Tjiptady, B. C. (2022). Life-based learning innovation through Android E-module to support long distance 

learning in 21stcentury. In M. A. Ichwanto, A. A. M. M, R. M. Sugandi, B. S. Gan, P. null, & Z. Ping (Eds.), AIP 

Conference Proceedings (Vol. 2489). American Institute of Physics Inc. https://doi.org/10.1063/5.0094471 

74. Tuwoso, T., Putra, A. B. N. R., Mukhadis, A., Mahamad, A. K. B., & Sembiring, A. I. (2020). Development of 

MOOCs synchronized life-based learning to improve the quality of outcomes in prospective vocational teachers 

in the era of education 4.0. In P. Mashoedah, I. Hidayatulloh, N. Hidayat, & I. W. Djatmiko (Eds.), Journal of 

Physics: Conference Series (Vol. 1456, Issue 1). Institute of Physics Publishing. https://doi.org/10.1088/1742-

6596/1456/1/012051 

75. Umamah, N., Narulita, E., Komaria, N., & Khotimah, K. (2020). The integration of life-based learning based 

local wisdom in the development of innovative biotechnology learning models. International Journal of 

Interactive Mobile Technologies, 14(12), 54–68. https://doi.org/10.3991/IJIM.V14I12.15575 

76. Ural, E. (2016). The Effect of Guided-Inquiry Laboratory Experiments on Science Education Students’ Chemistry 

Laboratory Attitudes, Anxiety and Achievement. Journal of Education and Training Studies, 4(4), 217–227. 

https://doi.org/10.11114/jets.v4i4.1395 

http://www.scopus.com/inward/record.uri?eid=2-s2.0-
http://www.scopus.com/inward/record.uri?eid=2-s2.0-
http://asian-efl-journal.com/PDF/June-2010.pdf#page%3D235


495   Abd. Muis et al.  

 
77. Valdes-Vasquez, R., & Clevenger, C. M. (2015). Piloting Collaborative Learning Activities in a Sustainable 

Construction Class. International Journal of Construction Education and Research, 11(2), 79–96. 

https://doi.org/10.1080/15578771.2014.990122 
78. Vila, F., & Sanz, A. (2018). A proposal for evaluating laboratory instruction in a plant physiology course. 

Theoretical and Experimental Plant Physiology, 30(1), 1–8. https://doi.org/10.1007/s40626-018-0101-x 

79. Vygotsky, L. (1978). Mind in society: The development of higher psycological processes. Harvard University 

Press. 

80. Warin, B., Talbi, O., Kolski, C., & Hoogstoel, F. (2016). Multi-Role Project (MRP): A New Project-Based 

Learning Method for STEM. IEEE Transactions on Education, 59(2), 137–146. 

https://doi.org/10.1109/TE.2015.2462809 

81. Wosinski, J., Belcher, A. E., Dürrenberger, Y., Allin, A.-C., Stormacq, C., & Gerson, L. (2018). Facilitating 

problem-based learning among undergraduate nursing students: A qualitative systematic review. Nurse Education 

Today, 60, 67–74. https://doi.org/10.1016/j.nedt.2017.08.015 

82. Xue, E., & Li, J. (2022). Contextualizing the philosophy of science education: Insight from China. Educational 

Philosophy and Theory, 1–10. https://doi.org/10.1080/00131857.2022.2111256 

83. Yakar, U., Sulu, A., Porgali, M., & Çalis, N. (2020). From Constructivist Educational Technology to Mobile 

Constructivism: How mobile learning serves constructivism? International Journal of Academic Research in 
Education, 6(1), 56–75. https://doi.org/10.17985/ijare.818487 


