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Abstract: Plant morphology courses develop students’ understanding of plant structures and 
identification skills through mini-research activities. Effective species identification requires a 
literature review and the ability to find, evaluate, and use relevant information. This qualitative study 
examines students’ information literacy skills in completing plant identification projects using 
Project-Based Learning (PjBL). The research involved 63 biology education students enrolled in a 
plant morphology course. Data were collected through questionnaires assessing information literacy 
skills and portfolios documenting mini-research reports. Descriptive analysis revealed that the PjBL 
model enhanced students’ information literacy skills, with 65% classified as "in progress," indicating 
ongoing development. Students successfully identified various plant types, including ornamental 
plants, medicinal plants, shade trees, and fruit and vegetable plants. The ability to locate relevant 
information was a key factor in improving literacy skills. Additionally, collaboration, interest, and the 
use of technology supported students’ literacy development. These findings suggest that integrating 
PjBL into plant morphology courses can foster essential information literacy competencies. 
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Introduction 
 
The Assessment and Teaching of 21st Century Skills (ATC21S) framework categorizes essential 21st-
century skills into four domains: ways of thinking, ways of working, tools for working, and skills for living 
in the world. These skills significantly influence students' ability to acquire other competencies necessary 
for success in the modern era. Among these, information literacy is classified as a crucial life skill in a 
global context (Akour & Alenezi, 2022; Care & Kim, 2018; Chu et al., 2011; Griffin et al., 2012; Tachie-
Donkor & Ezema, 2023). The rapid advancements in technology, particularly in the Industrial Revolution 
4.0, have introduced digitalization across all sectors, including education. Technology is no longer limited 
to skill transmission; it now plays a critical role in assessing competencies and shaping future career 
prospects (Aghazadeh, 2019; Aguilar & Turmo, 2019; Marty et al., 2013). To adapt to these changes, 
teaching methodologies in higher education must evolve, ensuring students are equipped with essential 
skills such as information literacy. This can be achieved through learning models that actively engage 
students in utilizing diverse information sources. 
Information literacy is fundamental for students as it enhances their ability to search for, evaluate, and 
utilize information effectively. It also fosters critical thinking, decision-making, analytical reasoning, and 
writing proficiency (Akour & Alenezi, 2022; Karimi et al., 2015).. Moreover, mastering information literacy 
can significantly impact students' future careers (Saenab et al., 2022). This skill set is developed through 
competencies such as searching for information, identifying reliable sources, and effectively using the 
retrieved data (Shopova, 2014). In the context of Industrial Revolution 4.0, the ability to access, evaluate, 
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and apply information efficiently has become a core academic and professional requirement. Information 
literacy involves identifying, retrieving, and managing information for problem-solving purposes (Schiffl, 
2020). It also plays a key role in research by enabling students to synthesize and apply relevant 
knowledge. Studies have highlighted the primary indicators of information literacy, including searching 
for information, discerning credible sources, and effectively utilizing information (Schiffl, 2020; Shao & 
Purpur, 2016; Shopova, 2014). 
Sources of information vary widely, including libraries, books, academic journals, and digital databases. 
The transition toward digital libraries and online repositories has made information more accessible, 
eliminating the need for physical library visits (Tachie-Donkor & Ezema, 2023). These digital resources 
continue to evolve, making information retrieval more efficient (Pinto et al., 2024). However, merely 
accessing information is not sufficient—students must also develop the ability to critically evaluate and 
apply the acquired knowledge (Klucevsek & Brungard, 2016). Effective information management 
requires retrieving, analyzing, and organizing data for practical use (Saleh et al., 2017). 
For biology education students, particularly those at Bengkulu University, information literacy is vital. 
However, there is currently a lack of empirical data on the information literacy skills of prospective biology 
educators. It is essential for educational policymakers to assess students' competencies in this area to 
develop effective strategies for enhancing information literacy in learning. Strengthening information 
literacy skills will also help future teachers create engaging and effective learning experiences for their 
students. 
A lack of information literacy hampers students' ability to process information and conduct research, 
particularly in plant morphology identification. This deficiency also affects their ability to apply correct 
identification techniques when distinguishing plant species. Information literacy is essential for 
conducting research, solving problems, and making informed decisions. Thus, it should be integrated 
into all aspects of learning, including coursework, research assignments, and problem-solving activities 
(Hackman, 2012; Kim et al., 2019; Martín Erro et al., 2022). The Plant Morphology course is a 
fundamental component of biology education. It involves both theoretical exploration and practical 
observation, enabling students to identify plant species based on their morphological characteristics (Yan 
et al., 2021). This process requires students to search for and utilize relevant scientific sources to 
examine plant features such as leaves, stems, roots, flowers, fruits, and seeds. These activities 
constitute mini-research projects, which are conducted through Project-Based Learning (PjBL) and 
culminate in the creation of a plant herbarium. To successfully complete these tasks, students need to 
develop strong information literacy skills that enable them to navigate both conceptual and practical 
aspects of plant morphology. 
One of the most effective pedagogical approaches for enhancing information literacy is Project-Based 
Learning (PjBL). This method integrates collaborative and inquiry-based projects into the learning 
process, encouraging students to actively engage in problem-solving and research. PjBL is a student-
centered approach that fosters critical thinking, decision-making, and hands-on learning (Raycheva et 
al., 2017; Ruiz-Rosa et al., 2021; Tong et al., 2020). PjBL as an innovative learning strategy designed to 
help students tackle complex, real-world problems through research and investigation (Holmes & Hwang, 
2016; Kokotsaki et al., 2016; Muhdhar et al., 2021). The George Lucas Educational Foundation outlines 
six key steps in PjBL: (1) Posing essential questions to guide inquiry; (2) Designing a project plan; (3) 
Developing an activity schedule; (4) Monitoring student progress; (5) Assessing student performance; 
(6) Reflecting on learning experiences (GLEF, 2024). 
Implementing Project-Based Learning (PjBL) can significantly enhance the quality of education, 
particularly in plant morphology courses. It also aligns with technological advancements, reinforcing the 
need for strong information literacy skills in research and problem-solving. This study aims to examine 
the information literacy competencies of biology education students, particularly in the context of Project-
Based Learning (PjBL) and plant morphology identification. The findings of this research will provide 
insights into students' ability to search for and retrieve information, evaluate sources, and apply 
knowledge effectively. The results will also contribute to the development of more effective teaching 
strategies for enhancing information literacy in biology education. 
 
Method 
 
This study employs a descriptive research design aimed at enhancing the quality of learning through 
project-based learning (PjBL) mini-research on plant morphological identification. The primary objective 
is to describe students’ information literacy skills. This research was conducted at Bengkulu University, 
located on Supratman Street, Kandang Limun, Bengkulu City, Indonesia. The study took place over six 
months, from March to May 2024. The primary research activities were carried out at the Joint Building 
(GB 3) of Bengkulu University. The population of this study comprised students enrolled in the Biology 
Education Study Program during the even semester of the 2023/2024 academic year. The sample 
consisted of 63 students who were actively participating in the Plant Morphology course. These students 
were divided into two sections: Biology Education 2A and Biology Education 2B. A purposive sampling 



 

 
380 

Murniati et al. | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 11 Issue 1, 2025, 378-387 

technique was employed to ensure the selection of a representative sample from the biology education 
cohort. 
The primary research instrument used to assess students’ information literacy skills was an information 
literacy rubric adapted from the Colorado Educational Media Association (CEMA, 1996) Information 
Model Guide. Data collection was carried out with the assistance of two observers over the course of 
seven meetings, each of which focused on different morphological aspects of plants, including leaves, 
stems, roots, flowers, fruits, and seeds. The observation aimed to evaluate the implementation of project-
based learning and its impact on students’ information literacy. The information literacy rubric consisted 
of five key indicators: (1) Students as knowledge seekers; (2) Students as quality producers; (3) Students 
as independent learners; (4) Students as group contributors; and (5) Students as responsible information 
users 
Additionally, the structured syntax of the Project-Based Learning (PjBL) model implemented in this study 
included: 
1. Formulating fundamental questions 
2. Planning the project 
3. Developing a project schedule 
4. Monitoring and evaluating student progress and project development 
5. Presenting project outcomes 
6. Conducting final project evaluation 
The data on students’ information literacy skills were analyzed using descriptive quantitative methods. 
The average information literacy scores over six meetings were calculated and categorized based on 
predetermined classification criteria (as outlined in Table 1). 
Table 1. Information literacy assessment indicators 

Score Category 
2.0- 2.7 In Progress 
2.8-3.1 Essential 
3.2-3.5 Proficient 
3.6-4,0 Advanced 

 
 
Results and Discussion 
 
Learning outcomes of the project-based learning 
Implementing Project-Based Learning (PjBL) in plant morphology instruction has resulted in the 
production of various herbarium specimens, covering diverse plant categories such as ornamental 
plants, medicinal plants, shade trees, fruit plants, and vegetable plants. Examples of herbarium 
specimens produced by students include Apium graveolens (Celery), Hibiscus rosa-sinensis (Hibiscus), 
Brassica oleracea var. alboglabra (Kailan), Alpina galanga (Galangal), Acacia auriculiformis (Acacia), 
Melaleuca leucadendra (Eucalyptus), Terminalia mantaly (Madagascar Almond), Monstera adansonii 
(Swiss Cheese Plant), Ocimum basilicum (Basil), Mussaenda pubescens (Nusa Indah Putih), Vitis 
vinifera (Grape), and Araucaria heterophylla (Norfolk Cypress) (Figure 1). 
 

 
a. Apium graveolens (Celery) 

 
b. Hibiscus rosa-sinensis 

(Hibiscus) 

 
c. Brassica oleracea var. 

alboglabra (Kailan) 
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d. Alpina galanga (Galangal) 

 
e. Acacia auriculiformis (Acacia) 

 
f. Melaleuca leucadendra 

(Ecalyptus) 

 
g. Terminalia mantaly 
(Madagascar Almond) 

 
h. Monstera adansonii 
(Swiss Cheese Plant) 

 
i. Ocimum basilicum 

(Basil) 

 
j. Mussaenda pubescens 

(Nusa Indah Putih) 

 
k. Vitis vinifera 

(Grape) 

 
l. Araucaria heterophyllaI 

(Norfolk Cypress/Mountain 
Cypress) 

Figure 1. Student herbarium products in plant morphology course 
 
PjBL is an instructional approach that emphasizes the development of students' competencies in 
producing a tangible product aligned with course learning objectives. Through PjBL, students engage in 
knowledge exploration, conduct mini-research on plant morphology, and create herbarium collections. 
The learning process begins with students selecting plant specimens, identifying their morphological 
features, and documenting their findings. This process involves planning, instrument preparation, plant 
inventory, data collection, and morphological analysis of various plant structures, including leaves, 
stems, roots, flowers, fruits, and seeds. The final product of this learning approach is the herbarium, 
which serves as evidence of student engagement in scientific investigation. 
PjBL projects involve complex tasks that require students to formulate research questions, solve 
problems, make decisions, conduct investigations, and work independently (Isabekov & Sadyrova, 2018; 
Kartini et al., 2021; Kokotsaki et al., 2016).The selection of PjBL as a learning strategy aligns with its 
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capacity to engage students in meaningful projects that contribute to environmental sustainability (Stokes 
& Harmer, 2018). Studies indicate that PjBL fosters student engagement, enhances creativity and 
promotes problem-solving abilities (Melinda & Zainil, 2023). Lecturers play a crucial role as facilitators, 
evaluating students' project outputs based on predefined criteria (Bielik et al., 2022). PjBL has also 
enhanced motivation, collaboration, critical thinking, and creativity (Li et al., 2020; Sasson et al., 2018; 
Terrón-López et al., 2017). Additionally, PjBL supports the development of information literacy, which is 
essential in fostering critical thinking and mitigating misinformation in an increasingly digital landscape 
(García-Quismondo et al., 2024).  
The effectiveness of PjBL in plant morphology instruction is reinforced by direct exposure to natural 
environments, which enhances students' ability to classify plants accurately. Learning in a real-world 
setting provides students with authentic experiences that strengthen their conceptual understanding and 
information literacy skills. Teaching materials alone may not fully convey plant morphological 
characteristics; thus, experiential learning is necessary (Petričević, 2022). Observing plants in their 
natural state improves students' concentration, engagement, and retention of information. Studies 
indicate that learning in natural environments facilitates better comprehension of plant classification 
(Astimar et al., 2019). Furthermore, hands-on experiences allow students to interact with plants directly, 
reinforcing their understanding through observation and experimentation (Firmansah & Suryadarma, 
2019; Weri et al., 2019). 
 
Students’ information literacy skills 
The assessment of students' information literacy skills following the implementation of PjBL yielded a 
maximum score of 3.6 and a minimum score of 1.3. with an average score of 2.5 (Table 2). The highest 
proportion of students (65%) demonstrated information literacy skills at the in-progress level, while 22% 
were at the essential level, 10% at the proficient level, and only 3% at the advanced level (Table 3). 
Table 2. The average of student’s information literacy skills score 

Description Information literacy score 
Maximum Score 3.6 
Minimum Score 1.6 

Average 2.5 
 
Table 3. Percentage of students’ information literacy skills in project-based learning 

Category Number of students Percentage 
In Progress 41 65% 
Essential 14 22% 
Proficient 6 10% 
Advanced 2 3% 

Total 63 100% 
 
Analysis of specific indicators revealed that students scored highest (mean = 2.7) in group collaboration, 
independent learning, responsible information usage, and knowledge seeking. The mean score for 
students as information seekers and quality producers was 2.3. These findings suggest that students’ 
overall information literacy skills remained at the in-progress level after completing the plant morphology 
course using the PjBL model (Figure 2). 
 

 
Figure 2. Diagram of students’ information literacy 
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Further analysis of students’ information-seeking abilities indicated a maximum score of 3.8, a minimum 
score of 1.3. and an average score of 3.0 (Table 4). The highest proficiency levels in information-seeking 
skills were observed among 30% of students at both the essential and proficient levels. In contrast, 24% 
of students were at the in-progress level, while 16% achieved the advanced level (Table 5). Within the 
plant morphology course, students demonstrated the strongest performance in obtaining information 
(mean = 3.5), followed by developing search strategies, finding relevant sources, and analyzing 
information (mean = 2.9). The lowest score (2.8) was recorded for the ability to determine information 
needs. Overall, biology education students demonstrated essential information-seeking skills (Figure 3). 
 
Table 4. The average of students’ information literacy skills as information seekers 

Description Student Score as Information Seeker 
Maximum Score 3.8 
Minimum Score 1.3 

Average 3.0 
 

Table 5. Percentage of students’ information literacy skills as information seekers 
Category Number of students Percentage 

In Progress 15 24% 
Essential 19 30% 
Proficient 19 30% 
Advanced 10 16% 

Total 63 100 
 

 
Figure 3. Diagram of students’ information literacy skills as information seekers 
 
These results indicate that information literacy development is closely linked to students' capacity to 
locate, evaluate, and utilize information effectively. A recent study on biology education students at 
Bengkulu University corroborates these findings, highlighting that 30% of students demonstrated 
proficiency in information literacy, 26% were in the developmental stage, and 16% reached an advanced 
level. The overall literacy proficiency of biology education students was categorized as in progress 
(65%). It is important to note that achieving an advanced level in all skill areas is not necessarily the 
primary objective; rather, the focus is on cultivating essential information literacy skills relevant to 
academic and professional settings. 
The plant morphology identification project requires students to engage in an iterative knowledge 
acquisition process. Initially, they determine their informational needs, followed by gathering relevant 
data. Throughout this process, students refine their understanding by collaborating with peers, evaluating 
sources, and synthesizing information (Shubert, 1996). The descriptive nature of plant morphology 
further enhances students' ability to distinguish between plant species by focusing on morphological 
characteristics and scientific terminology (Arora et al., 2012; Kaplan & Specht, 2022). While students 
can acquire knowledge through textbooks and digital sources, direct observation in natural settings (e.g., 
forests, botanical gardens, experimental plots) provides deeper insights into plant morphology (Astimar 
et al., 2019; Valle et al., 2021). These immersive learning experiences facilitate engagement with diverse 
information sources, ultimately strengthening students' information literacy competencies (Tachie-
Donkor & Ezema, 2023). 
Several factors influence the development of information literacy skills through collaborative learning, 
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including: (1) Active and passive engagement with digital media; (2) Integration of student interests in 
task design; and (3) Collaboration through technology-supported learning (Ishimura & Fitzgibbons, 
2023). This study also examines the role of instructors and students in utilizing technology and learning 
resources effectively (Tazieva et al., 2019). Structured collaborative assignments have been shown to 
promote critical discussions and informed decision-making (Davidson et al., 2019; Gaston & Havard, 
2024; Mora et al., 2020). Digital learning platforms provide students with access to open virtual 
environments, enabling them to explore knowledge collaboratively across geographical boundaries 
(Baser et al., 2017; Chen, 2018). 
Information literacy programs in higher education play a crucial role in equipping students with academic 
research skills and fostering critical engagement with information sources. Educational projects focused 
on information literacy emphasize critical thinking and active learning (García-Quismondo et al., 2024). 
University libraries serve as essential facilities for providing access to reliable academic resources, 
which, in turn, enhance students’ competency levels in information literacy (Pinto et al., 2024; Tachie-
Donkor & Ezema, 2023). 
Students’ information literacy skills can be further strengthened through collaborative learning 
experiences. Working in groups encourages peer teaching, exposure to diverse perspectives, and 
effective time management (Ishimura & Fitzgibbons, 2023) Innovative instructional approaches such as 
PjBL contribute to fostering a digitally literate and information-responsible society (García-Quismondo et 
al., 2024). Furthermore, positive attitudes and responsible information-seeking behavior are directly 
correlated with enhanced information literacy outcomes (Tachie-Donkor & Ezema, 2023). Overall, the 
implementation of Project-Based Learning in Plant Morphology instruction not only enhances students' 
information literacy skills but also deepens their understanding of plant morphological structures through 
direct experience in natural environments. Thus, this approach serves as an effective learning strategy 
for fostering critical thinking, collaboration, and student independence in accessing and managing 
information more effectively.  

 
Conclusion 
 
Project-Based Learning (PBL) in plant morphology courses has proven to be an effective instructional 
approach, enabling students to engage in meaningful learning experiences through the completion of 
mini research projects. The creation of a plant herbarium as the final product demonstrates students’ 
ability to apply morphological identification techniques while developing essential academic 
competencies. The findings indicate that students' information literacy skills are at the in-progress level, 
with 65% excelling as group contributors (average score = 2.7). Additionally, their information-seeking 
skills are classified as proficient, with 30% demonstrating strong abilities in obtaining relevant information 
(average score = 3.5). Although the goal of achieving advanced proficiency in plant morphology 
identification has not been fully realized, the research highlights the importance of guiding students 
through the process of locating, evaluating, and applying information effectively. These findings 
underscore the role of PBL in fostering critical thinking, collaboration, and independent learning, which 
are essential for students’ academic and professional development. 
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