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Abstract. Biology practicum is an important part of learning that aims to strengthen conceptual understanding
through direct experience. This study aims to identify factors that influence biology practicum activities, especially
on the material of plant development structure. This study uses a quantitative method with a survey approach,
involving 15 students of the Biology Education study program who have participated in the Plant Development
Structure practicum. Data were collected through a closed questionnaire with a Likert scale (1-5) and structured
interviews with students and lecturers to obtain more in-depth information. The analysis showed that collaboration
skills had the highest average (4.53) and were the dominant factor in supporting the smooth running of the practicum.
Student motivation also played a significant role (4.13), indicating high enthusiasm for participating in the
practicum. Other factors, such as laboratory facilities, use of practicum tools, and time management, had the same
average value (3.80), indicating that these factors were quite supportive but still needed improvement. Meanwhile,
understanding practicum procedures had the lowest average (3.53) with the highest standard deviation (0.834),
indicating significant variation in student understanding. The interview results revealed that limited laboratory
facilities, lack of skills in using laboratory equipment, and difficulties in time management were the main obstacles
to laboratory activities. Overall, this study highlights the importance of collaboration skills and motivation in
supporting the effectiveness of laboratory work. In addition, improvements in understanding procedures and
providing more adequate facilities and tools are needed to improve the quality of learning in biology laboratory
activities.
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INTRODUCTION

Practical methods have a strategic role in supporting 21st-century learning (Hofstein &
Lunetta, 2004) for prospective biology teachers because they provide a deep understanding of
biological concepts and train pedagogical skills relevant to the needs of the times (Subramaniam,
2014). In practical activities, prospective biology teacher students develop critical thinking skills
(Sudargo & Asiah, 2010), analytical, and problem-solving through direct exploration of natural
phenomena (Agustina & Saputra, 2016), such as plant structure and development. In addition,
the laboratory practicum method encourages prospective teachers to understand how to design,
implement, and evaluate interactive and student-centered laboratory-based learning activities
(Agustina & Saputra, 2016; Gurvitch & Metzler, 2009; Mugaloglu & Saribas, 2010), following
the principles of 21st-century learning (Susilo et al., 2020). Thus, the practical method not only
supports mastery of biological material (Ozgelen et al., 2013) but also prepares students to
become competent, innovative educators who can inspire the generation of 21st-century learners
(Brown et al., 2013).
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One of the materials prospective biology teachers must master is the structure of plant
development. This material is very important because it is the basis for understanding various
physiological and ecological processes in plants for prospective biology teachers. Practical
activities in the laboratory can help understand concepts practically and theoretically, thus
supporting prospective teachers in developing their pedagogical abilities (Hofstein & Lunetta,
2004; Lunetta et al., 2013; Millar, 2004) and design interactive laboratory-based learning
activities (Sachyani et al., 2024). Through the practical method, prospective teachers can
integrate concepts with natural phenomena around them to make learning more contextual and
relevant for students (Suryawati & Osman, 2018). Integrating concepts with context also
supports developing critical, analytical, and innovative thinking skills that align with the
demands of 21st-century learning (Anggrella, 2024).

However, during practical activities in the laboratory, various problems can arise which
can affect the course of the experiment and the results obtained, such as a lack of understanding
of practical procedures and limited tools and materials (Aliyah & Puspitasari, 2022; Anggrella
etal., 2021; Wahyudiati, 2016), lack of skills in laboratory techniques. As a result, students have
difficulty understanding the basic theoretical concepts of experiments because the results do not
match expectations or are difficult to analyze correctly (Wahyudiati, 2016). Research by Saputra
et al. (2023) shows that problems in the laboratory can trigger scientific reasoning and learning
outcomes (Simbolon & Sahyar, 2015).

Biology practicums are a key component in 21st-century learning oriented towards
mastering biological concepts and developing the pedagogical skills of prospective teachers
(Maknun et al., 2012). Previous research shows that practicums play an important role in training
critical thinking skills (Royani et al., 2018), creative thinking skills (Khanifah & Saefan, 2016),
problem-solving, and analysis, which are in line with the needs of modern education (Gunawan
et al., 2020). However, practical activities often experience obstacles, such as limited laboratory
facilities and learning resources (Anggrella et al., 2021), lack of technological support,
inadequate implementation time, and laboratory staff readiness in preparing for practicals
(Agustina et al., 2021). In addition, prospective teacher students often face challenges in
understanding practical procedures in depth, especially if the guide is not presented
systematically or if the lecturer's guidance is less than optimal (Anggrella et al., 2021).

This study is important because few studies specifically explore the factors that influence
the success of biology practicum activities on the material of plant development structure,
especially in the context of prospective biology teachers. By identifying and analyzing these
factors, the results of this study are expected to provide strategic recommendations to improve
the quality of practicum implementation, thus supporting the achievement of superior and
innovative prospective teacher competencies following the demands of the 21st century.

METHOD

Research Design

This research uses a mixed-method approach with a descriptive research type. This approach
aims to identify factors that influence biology practicum activities, especially on the material of
plant development structure, through data collection from research subjects.

Subjects of study

The research subjects were 15 Biology Education study program students participating in the
plant development structure practicum. For ethical reasons, students may not participate in
research if they do not wish to.
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Research Instruments

The research instrument is a closed questionnaire with a Likert scale (1-5) to collect data on
factors influencing practicum activities, such as laboratory facilities, understanding of practicum
procedures, motivation, use of practicum tools, time management, collaboration skills, and
practicum preparation. This instrument is equipped with several open questions through
structured interviews conducted with the lecturer and several students to obtain more in-depth
data on obstacles and factors contributing to practicums' sustainability. Before use, the
instrument has been validated by experts and tested for readability.

Data Analysis Techniques

Data were analyzed using quantitative descriptive techniques and content analysis. The
questionnaire results were analyzed using descriptive statistics to identify the dominant factors
influencing the practicum activities. Data from interviews and observations were analyzed using
content analysis with step data reduction, data presentation, and conclusion-drawing techniques
to provide a more comprehensive picture of the factors influencing the practicum (Cohen et al.,
2018).

RESULTS

This study surveys biology education students who have taken a plant development
structure practicum. The results of the survey and interviews show factors that influence
practicum activities, namely laboratory facilities, understanding of practicum procedures,
motivation, use of practicum tools, time management, collaboration skills, and practicum
preparation (Table 1).

Table 1. Results of Descriptive Statistical Analysis

Laboratory Understanding ~ Motivation Use of Time Collaboration Practical
Facilities Practical Practical Management Skills Preparation
Procedures Tools
Mean 3.80 3.53 4.13 3.80 3.80 4.53 3.67
N 15 15 15 15 15 15 15
Std. 0.561 0.834 0.516 0.414 5.361 0.516 0.617
Deviation
Media 4.00 3.00 4.00 4.00 4.00 5.00 4.00
Variance 0.314 0.695 0.267 0.171 0.314 0.267 0.381

Based on the analysis results in Table 1, several factors influence the success of practical
activities. Collaboration skills have the highest average (4.53) and a median of 5.00, indicating
that the ability to work together is a dominant factor in supporting the smooth running of the
practicum. Motivation also plays an important role, with an average of 4.13, indicating that
participants have a high drive to participate in this activity. Laboratory facilities, use of practicum
tools, and time management have the same average (3.80), indicating that these factors support
the practicum, although they can still be improved. Meanwhile, understanding practicum
procedures has the lowest average (3.53) with the highest standard deviation (0.834), indicating
that participants' understanding of the procedures is still diverse and can be challenging in
practicum activities. Preparation for practicum has an average value of 3.67, indicating that
participants' readiness is quite good but can still be improved to support the effectiveness of
practicum implementation. Motivation and collaboration skills are the most supportive aspects
while understanding practicum procedures needs more attention to improve the quality of
learning in practicum activities. The results of these descriptive statistics are supported by the
results of interviews with students as follows:
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Laboratory Facilities
Figure 1 shows the opinions of prospective teacher students about the available
laboratory facilities.
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Figure 1. Laboratory Facilities

Based on Figure 1. Most respondents (10 out of 15) felt that the laboratory facilities were
inadequate to support the practicum. This result indicates that laboratory facilities still have
deficiencies. The results of interviews with lecturers and students support this. In addition,
students stated the reasons for the difficulties in terms of laboratory facilities as follows:

"The limited number of microscopes meant we had to take turns in large groups. As a
result, the time for observation was too short, and we did not have enough time to
understand the details of plant tissue.” (Respondent 2)

This statement is reinforced by the lecturer in charge of the course, who stated that
laboratory facilities play an important role in practical activities.

"The current laboratory facilities are sufficient for basic practical needs, but for more
complex practicals, such as making permanent preparations or observing plant tissues
in detail, we still lack tools such as microtomes and special tissue dyes. In addition, the
number of microscopes is often insufficient for all students, so they have to share in
large groups, which limits observation time." (Respondent 1)

Practical procedures
The survey results show that the practical procedures influence students in the practical
activities, as shown in Figure 2.
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Figure 2. Understanding the practical procedures
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Figure 2 shows five students who found it difficult to understand the practicum procedure,
two very difficult, and seven neutral. The results of this survey are proven by the results of the
interview with the head of the practicum group, stating that:

"Many friends feel that the procedures are too complicated to understand quickly,

especially if they have never tried them. Some procedures, like making tissue slices

for microscopy, require additional practice. If there is a simulation session before the

practicum, it might be more helpful for friends to understand the procedures.”

(Respondent 4)

In addition, the lecturer stated
"Lack of understanding of the procedure is often the main obstacle. Some students do
not read or study the lab guide first, so they are confused during the implementation.
This condition makes the lab time less effective because most of the time is spent re-
explaining the procedure.” (Respondent 1)

Student motivation

The survey results show that motivation is one of the internal factors that influence biology
practicum activities; 11 students stated that they agreed, and three students stated that it greatly
influences, as shown in Figure 3.
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Figure 3. Student motivation

In addition to the survey results in Figure 3, which are supported by interview results, it also
shows that students and lecturers in charge of the course agree that motivation influences biology
practical activities.
"I feel more motivated when | get a clear explanation from the lecturer or assistant
about what to do and the steps. However, sometimes, my enthusiasm decreases if the
tools or materials available are inadequate. In addition, if the results of my practicum
are not as expected, | often feel less confident to try again.” (Respondent 3)

In addition, it is supported by the statement of the lecturer in charge of the course.
"In general, students' motivations are quite diverse. Some are enthusiastic, especially
students with a good theoretical basis. However, some seem less motivated because
they feel this practicum is too difficult, especially in making tissue preparations and
detailed observations using a microscope. One of the challenges for us is how to make
students better understand the relevance of this practicum to real life so that they feel
more enthusiastic about this activity.” (Respondent 1)
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Skills in Using Practical Tools
The survey results showed that 12 students felt less skilled in using practical tools, which affected
the practical process, as shown in Figure 4.
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Figure 4. Use of practical tools

The survey results in Figure 4 show that students still find it difficult to apply practical tools.
These results are supported by interviews with students and lecturers teaching the course.
"The use of unfamiliar laboratory tools is an obstacle. Sometimes, it is difficult to focus
clearly, especially if the observed object is very small. In addition, tools such as
microtomes are also difficult to use because they require special techniques that | have
never learned before.” (Respondent 5)

This statement is supported by the opinion of the lecturer in charge of the course as follows:
"New students are sometimes less skilled in using microscopes, microtomes, or
measuring pipettes. One reason is that they rarely get the chance to practice
beforehand. Using these tools requires repeated practice to get used to it." (Respondent
1)

Time management

Time management is also one factor influencing students' practical activities. The survey results
show that 10 students feel they cannot manage their time, which affects the practical process. 1
student stated that they strongly agree, and three students stated that they are neutral, as shown
in Figure 5.
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Figure 5. Time management

Based on the questionnaire results in Figure 5, which state difficulties in managing time,
supported by the following interview results:
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"There are some procedures that do not run smoothly, such as waiting for your
turn to use certain tools. This makes me lose much time." (Respondent 5)

"Efficiency problems often arise due to lack of coordination, such as when the
distribution of tools or materials is slow.” (Respondent 1)

Collaboration skills

Collaboration skills also influence the smooth running of practical activities; 6 students
feel less skilled in collaboration in teams or practical groups, and nine students feel neutral, as
shown in Figure 6.
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Figure 6. Collaboration skills

The survey results in Figure 6 are supported by the results of interviews with students and
lecturers teaching the course as follows:

"I find it difficult to work in a team when there is a division of tasks, especially

when | have to be responsible for tools that I rarely use. Sometimes, | also feel

confused about how to record the results of observations correctly. This causes

the results | get to be less than optimal.” (Respondent 5)

"Students often appear to be less skilled in operating laboratory equipment or
following procedures that have been explained. This is due to the lack of
technical preparation before implementing the practicum. In addition, the lack
of individual practice outside of practicum time makes students less familiar
with laboratory equipment.” (Respondent 1)

Preparation for practical work
The survey results in Figure 7 show that eight students felt that they were not well

prepared for the practicum, six students felt neutral that practicum preparation affected practicum
activities, and one strongly agreed that practicum preparation affected biology practicum
activities.
The survey results in Figure 7 are supported by interviews with students as follows:

"I found it difficult to follow the practicum because I did not fully understand

the material given before the activity took place. Sometimes, | read the

practicum guide only briefly without really studying the steps, so | was

confused when it was implemented." (Respondent 9)

"Time to study the material was often limited due to other assignments, so | came to the lab

unprepared. As a result, | did not know what to do and often relied on friends to get me started
on the work." (Respondent 4)
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Figure 7. Preparation for the Practicum

In addition, the results of interviews with the biology practicum lecturers stated the
following:
"Lack of student preparation is usually seen in how they handle laboratory
equipment and procedures. Minimal preparation makes students unable to
follow the flow of the practicum properly, so the results obtained are less than
optimal.” (Respondent 1)

DISCUSSION

Based on the survey results, the factors that influence the practicum activities of plant
development structure biology show that collaboration skills (4.53) and motivation (4.13) are the
main factors that support the smooth running of the practicum while understanding the procedure
has the lowest average (3.53), indicating variations in understanding among students. Other
factors influencing practicum activities are laboratory facilities, use of practicum tools, time
management (3.80), and practicum preparation (3.67).

Collaboration skills

The study results indicate that collaboration skills are a dominant factor in the success of
practical activities. This result aligns with previous studies that state that laboratory teamwork
can improve work efficiency and a deeper understanding of concepts (W. Johnson & T. Johnson,
2019). Students with good collaboration skills tend to find it easier to share tasks, exchange
information, and help each other complete practicum procedures, thereby increasing learning
effectiveness. Six students admitted they were less skilled in working together in teams or
practicum groups, while nine others expressed a neutral attitude. Difficulties in collaboration
were seen in the division of tasks, especially when students had to be responsible for rarely used
tools or recording observation results correctly. In addition, the lack of skills in operating
laboratory equipment and following the procedures explained were also obstacles. This condition
was due to the lack of technical preparation before the practicum and individual practice outside
the practicum session. According to research by Malik and Ubaidillah (2021), there were
differences in the collaboration skills of female and male students in experimental activities. Shi
et al. (2015) argued that female students speak more in a minority group, while male students
are more active in speaking when working alone. In addition, Shi et al. (2015) also stated that
female students tend to take on supporting roles in collaboration during experiments, while male
students are more dominant in the main role. Therefore, efforts are needed to improve students'
collaboration and technical skills, such as through additional training or independent practice
sessions, so that practical activities can run more effectively and the results are optimal.
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Student Motivation

Motivation is also an important factor, with a high average score. Strong motivation
encourages students to be more active in understanding the practicum procedures, using
laboratory equipment more optimally, and managing time well. This finding is supported by Deci
& Ryan's (2000) research on auto-determination theory, which explains that intrinsic motivation
plays a key role in increasing participation and involvement in the learning process. Therefore,
efforts to maintain and improve student motivation, such as through an interesting and relevant
learning approach, are very important. The interview results showed that various internal and
external factors influenced student motivation to participate in the plant development structure
practicum. Internal factors were influenced by understanding and self-confidence. Resource
person one stated that students with a strong understanding of theory showed higher enthusiasm
in the practicum. This discussion shows that initial academic ability is an important factor
supporting motivation. Wibrowski et al. (2016) support this statement that there is a relationship
between initial ability and motivation . Understanding the basic concepts makes it easier for
students to follow procedures and achieve the expected results.

On the other hand, Resource Person 3 revealed that the practicum results that are not as
expected often reduce motivation and self-confidence. Meanwhile, external factors are
influenced by support and facilities. Resource Person 3 emphasized the importance of clear
explanations from lecturers or practicum assistants. Structured explanations help students feel
more confident and focused on practicum tasks. Resource Person 3 also showed that student
motivation can decrease if the tools or materials available are inadequate. This condition causes
frustration because students cannot carry out practicum tasks optimally, affecting their
enthusiasm for learning. This result aligns with Maknun's (2015) opinion that laboratory facilities
and infrastructure affect the success of practicum activities. Student motivation in the plant
development structure practicum is influenced by theoretical understanding, availability of
facilities, support from lecturers/assistants, and the relevance of activities to real life. This result
is in line with the research of Vonnisye & Tandirerung (2018) that the factors that influence
learning motivation in practicum are lecturer factors, peers, praise/punishment, practicum
activities, lecture materials, student understanding, lecture room conditions, and laboratory
facilities.

Laboratory Facilities

On the other hand, laboratory facilities, use of laboratory equipment, and time
management received a fairly good average score (3.80). The availability and quality of
laboratory facilities can affect students' learning experience. According to Hofstein & Lunetta
(2024), adequate laboratories can improve the overall laboratory experience and support a better
understanding of concepts. Limited laboratory facilities are a significant obstacle in supporting
practical activities, especially in meeting complex practical needs. In addition, the obligation for
students to bring practical materials can create an additional burden that affects their learning
motivation. Therefore, it is necessary to improve the quality and quantity of laboratory facilities
and better logistical support to ease the burden on students so practicals can run effectively and
support optimal learning outcomes. Based on research by Aliyah & Puspitasari (2022), biology
laboratory facilities can affect student learning outcomes regarding conceptual understanding
and practical skills. Adequate facilities not only increase the efficiency of the practicum process
but also provide opportunities for students to develop analytical and problem-solving skills
through direct experience. On the other hand, limited facilities can hinder in-depth exploration
of the material, so the learning outcomes achieved are less than optimal. Therefore, investment
in the procurement of laboratory equipment and materials, such as microscopes, microtomes,
and tissue dyes, is a priority to support improving the quality of biology learning, especially in
the course of plant development structure.
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Practical Tools Usage Skills

The study results showed that the use of laboratory equipment is an important factor in
supporting the effectiveness of laboratory work, and most participants have similar
understanding and experience in this aspect. Although students can use it, training or assistance
is still needed to ensure optimal use of the equipment. Lack of skills in laboratory equipment
impacts objects not focused on the microscope, or imperfect preparations can reduce the accuracy
of data and observations. Laboratory time that should be used for observation is wasted because
students have to try to use the equipment correctly repeatedly. Continuous difficulties can reduce
students' self-confidence and motivation to try again (Surgandini, 2018). In addition, the results
of interviews with respondents showed challenges in implementing biology practicums,
especially related to technical skills, teamwork, and mastery of laboratory equipment. Lack of
technical skills and mastery of equipment resulted in less than optimal practicum results, as
expressed by Respondent 5. In addition, ineffective teamwork and limited technical skills of
students can affect the quality of data obtained and the accuracy of the analysis of the results.
This problem shows the importance of improving students' technical skills by providing technical
training sessions before the practicum begins, including simulations of the use of equipment and
explanations of data recording steps, providing access for students to practice using laboratory
equipment outside of official practicum hours, encouraging discussion and coordination within
the team to ensure fair and efficient division of tasks, and providing clear role guidance to each
member. This result aligns with previous research that training can provide experience using
biology practicum equipment (Mertha et al., 2024).

Time management

The analysis results show that the time management factor has an average (mean) of 3.80
from 15 respondents, which indicates that this factor plays a significant role in the smooth
running of the practicum activities. The high standard deviation value, which is 5.361, indicates
that there is quite a large variation in the respondents' perceptions regarding the effectiveness of
time management in practicums. Time management plays an important role in practicum
activities. However, a better strategy is still needed to optimize time so that all stages of the
practicum can run more efficiently and evenly for all participants. Based on the survey, ten
students admitted to having difficulty managing time, which impacted the smooth running of the
practicum.

Meanwhile, one student strongly agreed that time management affected the practicum
process, and three other students were neutral. Some of the obstacles identified included delays
in waiting for their turn to use the tools and lack of coordination in distributing tools and
materials, which resulted in inefficiency in implementing the practicum. This study's results align
with Maknun's research (2015), which states that time management is one factor that influences
practicum activities. This research suggests that improvements in time management, such as
more effective scheduling and better coordination, are needed to improve the efficiency and
quality of students' practicum experiences.

Practical Preparation

Preparation for the practicum is also an influential factor, with an average value of 3.67.
Although it shows a fairly good level of readiness, there is still a possibility that some students
do not prepare enough before the practicum, for example, when reading the guide or
understanding the purpose of the practicum. Research by Abrahams & Millar (2008) confirms
that good preparation before the practicum is crucial to increase learning effectiveness, reduce
errors in executing procedures, and increase students' confidence in conducting experiments.
Based on the interview results, it was identified that one of the main problems in biology
practicum activities is the lack of understanding and preparation of students for the practicum
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material. This problem is influenced by several factors, as explained by the respondents, namely
lack of understanding of the material, limited time for preparation, how to handle equipment and
carry out practicum procedures, and students' mastery of laboratory skills. This result is in line
with Maknun's research (2015), which found that inhibiting factors for practicum are time and
limited equipment. Lack of preparation and understanding of the material before the practicum
is a significant challenge that hinders the effectiveness of laboratory learning (Dwi et al., 2024).
Efforts to overcome these problems include providing special time for learning the material
before the practicum, using interactive teaching methods such as virtual simulations,
emphasizing the importance of reading the practicum guide, and understanding the steps that
must be taken. Meanwhile, based on research by Dwi et al. (2024) shows that it is necessary to
have more mature practicum planning and collaboration between all parties involved to
overcome the problem of constraints on practicum procedures. In contrast, according to Rahayu
& Eliyarti (2019), this is due to a lack of motivation towards carrying out practical work.

Understanding Practical Procedures

Meanwhile, the understanding of the practicum procedure had the lowest average (3.53)
with the highest standard deviation (0.834), which indicated that participants' understanding of
the procedure still varied. This result could be caused by a lack of preparation before the
practicum or differences in practicum experience among students. Research by Hofstein &
Lunetta (2004) showed that a lack of understanding of the procedure can cause errors in
implementing practicums and hinder the achievement of learning objectives. Therefore, there
needs to be a more effective strategy for providing students with a better understanding, such as
through more comprehensive practicum guides, initial demonstrations before practicums, or
interactive learning media. Based on the results of interviews and surveys, it show that
understanding the procedures for practicums on plant development structures is considered
interesting by students. However, understanding them has several challenges, especially on
topics involving tissue observation using a microscope. This result shows a need for a more in-
depth initial explanation to help students clearly understand the objectives and procedures of
observation. In addition, more detailed practicum guides are considered important so students
can focus more on what to observe and how to do it. By improving the presentation of materials
and guides, the quality of learning through practicums can be improved so that students
understand the concepts being studied becomes optimal. This is supported by research by Adlini
et al. (2023), which shows that materials equipped with detailed technical instructions and work
procedures can make it easier for students to carry out practicums and improve 21st-century
skills (Nurfathurrahmah et al., 2024).

Students also felt that some procedures, such as tissue sections for microscopy, required
additional practice due to their difficulty level. The class leader highlighted that simulations
before the practicum could be an effective step to provide initial experience for students to
prepare them for the actual procedure better. The lecturer also revealed that students'
understanding of the procedure was often the main obstacle. The unpreparedness of students who
did not read or study the guide first confused the practicum. This result impacted time
effectiveness because the lecturer had to repeat the explanation during the practicum session.
The practicum activities would be less than optimal if students did not understand the work
procedures in the laboratory (Putrisari & Subiantoro, 2022). This condition would impact the
practicum results and students' essential lab skills (Maknun et al., 2012). Lack of procedural
understanding can also hinder the achievement of learning objectives and reduce practical skills
(Maknun et al., 2012), which should be obtained during the practicum (Maknun, 2015).

Overall, the results of this study confirm that collaboration skills and motivation are the
main factors that support the success of practicums. In contrast, understanding procedures and
preparation for practicums need more attention to improve the effectiveness of laboratory
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activities. Therefore, a learning strategy is needed that focuses on improving laboratory facilities
and emphasizes strengthening students' understanding of procedures and readiness to face
practicums. The results of this study indicate that improving the quality of laboratory facilities,
providing simulations before practicums, and training in the use of tools and time management
skills can improve the effectiveness of biology practicum activities. In addition, a more
interactive approach to learning and better initial provision can help students be better prepared
to participate in practicums.

CONCLUSION

Based on the research results, several main factors influence the practicum activities'
success. Collaboration skills are the most dominant factor, with the highest average, indicating
that the ability to work together greatly supports the smooth running of the practicum. Motivation
also plays an important role in encouraging active participation. Factors such as laboratory
facilities, use of practicum tools, and time management have significant roles, although they can
still be improved. However, the understanding of practicum procedures shows the lowest value
with quite high variation, indicating differences in the level of understanding among participants,
which can be a challenge in implementing the practicum. In addition, practicum preparation also
needs to be improved in order to support the effectiveness of the activity as a whole. Therefore,
to improve the quality of learning in practicum activities, a better strategy is needed to clarify
practicum procedures and increase participant readiness before carrying out the practicum. The
results of this study can be a reference for institutions, lecturers, and students in identifying and
fixing existing obstacles so that practicums can run more optimally and support the expected
learning achievements.
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