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 Purpose of the study: This study aims to describe the practicum activities 
carried out in the Plant Physiology practicum activities of the Biology Education 

Tadris Laboratory, IAIN Batusangkar. 

Methodology: This descriptive study combines the accuracy of numerical data 

and a more profound understanding through observation and interviews. The 
population in this study were all students who took the plant physiology 

practicum course in the odd semester of 2019, totaling 96 people and six 

laboratory assistants. Data collection consisted of quantitative data collection 

using questionnaires and qualitative data through interviews and observations. 
Quantitative data analysis was carried out using the average percentage score for 

each activity. Furthermore, qualitative data analysis from observations and 

interviews was carried out by bringing up themes and information patterns from 

practicum activities to support quantitative data. 

Main Findings: Data analysis indicates that the practicum activities have been 

executed efficiently, evidenced by a planning score of 80.56 and an 

implementation score of 79.42.  Additionally, the score for follow-up activity 

was 93.66.  The overall average percentage of practicum activity execution was 

84.55, indicating good category. 

Novelty/Originality of this study: The activities of the practicum are detailed in 

this article, including planning, implementation, and follow-up. In order to 

generate comprehensive data, the analysis employs descriptive methods that are 
supplemented by observational data. Research data was collected from all parties 

involved in the practicum activities, including students, practicum assistants, and 

laboratory assistants. In contrast to other researchers who exclusively employ 

qualitative data with samples of practicum participants. 
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1. INTRODUCTION 

Institut Agama Islam Negeri (IAIN) Batusangkar is an Islamic college that has a tarbiyah department; 

one of its study programs is biology education, which develops biological education science through research 

activities and community service by empowering all learning resources and information technology in the 

learning process. Biology is one of the learning activities that is closely related to the psychomotor domain or 

skills [1]. Learning is an activity that is planned and structured in such a way as to assist in the learning process 

of students. The learning process needs to be equipped with supporting facilities and infrastructure so that the 

learning process can run well and efficiently.  
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Institut Agama Islam Negeri (IAIN) Batusangkar is an Islamic college that has a tarbiyah department; 

one of its study programs is biology education, which develops biological education science through research 

activities and community service by empowering all learning resources and information technology in the 

learning process. Biology is one of the learning activities that is closely related to the psychomotor domain or 

skills [1]. Learning is an activity that is planned and structured in such a way as to assist in the learning process 

of students. The learning process needs to be equipped with supporting facilities and infrastructure so that the 

learning process can run well and efficiently.  

Facilities are essential for the execution of learning activities. Facilities serve to facilitate the 

educational process, exemplified by the presence of laboratories in schools and universities [2]. Science 

education possesses distinct characteristics, as it incorporates systematic approaches to problem-solving and 

enhances scientific skills and conceptual understanding through laboratory practicums [3]-[5]. 

Practicum activities represent a significant educational method conducted within laboratory settings [6]. 

They offer students the chance to apply theoretical knowledge acquired in class to practical situations through 

experiments [7]. In education, practical activities serve to enhance the comprehension of theoretical concepts and 

to cultivate the practical skills necessary for future professional endeavors [8]. Plant Physiology is one of the 

subjects studied. 

Plant Physiology is a course that examines the functions of plant structures and their responses to 

environmental factors essential for plant survival. Movement in plants is influenced by various factors; therefore, 

practical activities should be incorporated into lectures to facilitate experimentation [9]. Practicum activities in 

education facilitate the attainment of learning objectives and enhance students' comprehension of the material. 

Practicum activities in plant physiology are essential for stimulating curiosity, fostering scientific attitudes, 

enhancing students’ comprehension of concepts, and emphasizing direct experiential learning. Curiosity is 

enhanced through practical work, as it enables them to engage with novel observations and gain firsthand 

experience in exploring new scientific concepts [10]. To effectively instill a lesson concept, an educator must 

teach it within a real context by connecting it to the surrounding environment [11].  

Practicum activities facilitate comprehension of the scientific process, particularly within the context of 

Plant Physiology; however, challenges may arise during their implementation. Issues commonly encountered in 

practicum activities arise from various factors, such as inadequate supporting facilities, incomplete practicum 

materials, [12] insufficient time allocation for practicum sessions, unpreparedness of laboratory assistants in 

organizing tools and materials, and regulations governing the use of laboratory equipment. The laboratory serves 

as a learning environment necessitating specific equipment that must be supplied [13]. The laboratory serves as a 

venue for experimentation to validate scientific and technological concepts. Thus, the effectiveness of a 

laboratory is contingent upon the adequacy of its facilities and the thoroughness of its administration. 

Furthermore [14], [15], effective planning is also essential [16]. Effective planning serves as a foundational 

element for any activity.  

Practicum activities have existed for an extended period; however, there has been no analysis conducted 

to evaluate their effectiveness at IAIN Batusangkar. The analysis of practical activities conducted at the 

Allauddin Makassar campus indicates that the research focus is on the implementation of plant anatomy and 

physiology practicums, encompassing the available time, practicum preparation, implementation process, and 

laboratory facilities and infrastructure. The research employs a descriptive quantitative method, focusing on a 

population of 70 students [17]. Furthermore, the study that conducted at Senior High School Negeri Klaten, 

emphasizing the parameters examined, such as laboratory management and the execution of biology practicals. 

The research employs a descriptive method utilizing observation and interviews, targeting a population 

comprising students, teachers, and principals. The authors’ research examines three aspects: planning, 

implementation, and follow-up activities [18]. This aspect constitutes an essential component that should be 

inherently integrated into laboratory-based practice [19]. 

This study aims to describe the practicum activities conducted in the Plant Physiology of the Biology 

Education Tadris Laboratory at IAIN Batusangkar. The practicum activities outlined occur at three stages of the 

practicum: planning, implementation, and follow-up. This seeks to provide an overview of the effectiveness of 

practical activities. This study’s results provide valuable insights for educators and curriculum designers in 

developing effective and high-quality biology practicum activities in the laboratory, encompassing all stages 

from preparation to follow-up. 

 

 

2. RESEARCH METHOD 

This descriptive research seeks to elucidate actual conditions through the collection, analysis, and 

integration of qualitative and quantitative methods within a single study or a series of studies, thereby enhancing 

the understanding of research problems [20]. This approach combines the accuracy of numerical data and a more 

profound understanding through observation and interviews.  
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This study’s population consisted of 96 students enrolled in the plant physiology practicum course 

during the odd semester of 2019, along with six laboratory assistants. The sample was acquired through total 

sampling, meaning the entire population constitutes the sample for this study. This process aims to provide a 

detailed account of the research findings. Data collection comprises two components: quantitative data collection 

and qualitative data. Quantitative data were collected through a questionnaire developed from the research 

instrument indicators established by Angriani [21] and Huda [22]. The instrument was tested using Cronbach’s 

Alpha, yielding a coefficient of 0.82, which indicates high reliability (≥ 0.70 is considered acceptable) [23]. 

Qualitative data was obtained through interviews with lecturers, laboratory assistants, and practicum assistants to 

enhance understanding. Observations were conducted during the implementation of laboratory practicums to 

analyze interactions in practicum activities.  

Quantitative data analysis was performed utilizing the mean percentage score for each activity. 

Qualitative data analysis was performed through observations and interviews, identifying themes and 

information patterns from practicum activities to complement quantitative data. 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Practicum Planning Stage 

The research results at this stage were obtained through questionnaires and interviews. Table 1 shows 

the results of the questionnaire on the planning of Plant Physiology practicum activities. 

 

Table 1. Plant Physiology practicum planning by lecturer 

Planning aspects Average (%) Scoring criteria 

Discuss with laboratory assistants 75 Sufficient 

Practicum assistants 83.33 Good 

Practicum materials 87.5 Good 

Average 80.56 Good 

 

Table 1 shows that the activities carried out obtained a good value (80.56). However, there are still 

aspects that have adequate value, namely, discussing with laboratory assistants (75), laboratories require 

dedicated personnel (laboratory technicians) to manage and prepare equipment for practical sessions [24]. 

Ideally, these technicians should possess relevant certifications; in the absence of such qualifications, 

communication and planning processes may be significantly disrupted. Effective communication is facilitated 

when laboratory assistants possess a certification; however, the absence of such certification may hinder 

communication related to planning. Laboratory management is suboptimal in the absence of a government 

training certificate for the manager (laboratory assistant) [25]. This communication addresses the availability of 

tools and materials, the execution of practicums, and discussions related to the practicum schedule, which is 

progressing effectively.  

The biology learning laboratory plays a critical role; therefore, management aspects and supporting 

facilities must align with relevant standards [26]. Science laboratory facilities comprise (1) laboratory 

buildings/rooms, (2) furniture, (3) educational equipment, (4) experimental tools and materials, (5) educational 

media, (6) consumables, and (7) additional equipment [27], [28]. These facilities facilitate the execution of 

laboratory practicums. Effective laboratory management requires the establishment of standard operating 

procedures that serve as guidelines. These include maintaining student attendance lists, laboratory activity 

diaries, schedules, and records of laboratory equipment users, as well as inventory lists of tools and materials, 

maintenance schedules and plans, and documentation of financial sanctions for damage or removal of existing 

facilities [29], [30].  

In practicum activities, it is essential for lecturers to have practicum assistants in addition to laboratory 

facilities. Lecturers establish the quantity of practicum assistants and select candidates according to specified 

criteria. A practicum assistant is an individual designated by the lecturer to assist students in executing practicum 

activities [31].  The designated practicum assistant receives guidance regarding his responsibilities throughout 

the practicum.  The lecturer provides the practicum guide to the assistant for distribution to the practicans.  The 

distributed practicum materials are created and revised by the lecturer in accordance with the current situation 

and the condition of the tools and materials. Practicum assistants assigned by the lecturer are required to perform 

assistance activities. 

The assistance activities in the Plant Physiology practicum were successful.  The conducted assistance 

activities aim to communicate the practicum contract and disseminate the practicum guide.  An effective 

preparation stage encompasses the organization of materials, tools, and task division relevant to the practicum 

topic, along with the development of experimental guides in the form of student activity sheets serving as 

instructions for the experiment [32]. 
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The planning is reinforced by the findings from interviews with the Plant Physiology Lecturer and the 

practicum Assistant.  The interview results indicated coordination between the lecturer and the laboratory 

assistant regarding the practicum schedule and the availability of tools and materials.  The lecturer evaluated the 

number of assistants, identified the chosen assistants based on the assessment, and provided instructions to those 

selected.  The chosen assistants received preliminary instructions, including the implementation of quizzes at the 

start of each practicum activity, consisting of several questions aligned with the material to be practiced [33], 

serves as a means to motivate learning. The anticipation of a quiz encourages students to study more diligently, 

thereby enhancing their learning outcomes [34], [35]. The assistants clarification of the practicum mechanism 

and assessment system, and execution of a final evaluation regarding both the format and content of the 

questions. 

Practicum activities occur subsequent to the delivery of material in class. The lecturer responsible for 

the course must prepare teaching materials, including relevant guidelines or guides, to support the 

implementation of practicums [36]. The practicum materials that were given have been revised to consider the 

implementation of practicums in the IAIN Batusangkar Laboratory. The lecturer revised the practicum materials 

by evaluating the condition of the tools and materials in the laboratory. The practical guide functions as a pre-

structured framework for laboratory implementation. This underscores the notion that well-designed practical 

instructions can effectively foster the development  scientific process skills [37]. 

The practicum assistant received guidance from the laboratory assistant concerning the operation of the 

equipment. The assistant distributed the practicum guide created by the lecturer during the practicum assistance 

activity. Support was provided to communicate the tasks to be completed during the practicum activity, 

including the distribution of the practicum activity contract and the execution of the lecturer’s instructions 

relayed by the assistant.  The practicum indicated that assistance was provided prior to the practicum activity.  

The interview results indicated that assistance activities for the practicum were conducted prior to the 

implementation of the practicum by the assistant. The interview results indicated that challenges were 

encountered in coordinating with fellow practicum peers during the practicum activities. The assistance activities 

involved providing information to practicum participants about required items as outlined in the practicum guide.  

Practicum groups that fail to provide the necessary tools and materials will face sanctions from the assistant.  

Participants in the practicum are required to procure tools and materials promptly, or they will be prohibited 

from engaging in practicum activities. The planning stages of practicum activities have been successful, because 

its systematic and structured design [38]. 

 

3.2.  Practicum Implementation Stage 

The research findings data at this stage are divided into three aspects, namely preliminary activities, 

core activities and final activities of the practicum. In the preliminary stage, the practicum participants take a 

quiz. The quiz is carried out every time they are going to carry out a practicum activity. The quiz is carried out to 

see the practicum participants’ understanding before conducting practicum observations. The quiz is carried out 

at the beginning as a measuring tool to determine the extent of the student’s readiness and understanding of the 

material to be observed during the practicum [39]. The subsequent activity requires practicum participants to 

organize the tools and materials they will bring. The assistant subsequently verifies the adequacy of tools and 

materials for each practicum group. The assistant subsequently offers a succinct overview of the activities to be 

practiced. 

The core activities carried out in the Plant Physiology practicum are establishing cooperation between 

practicum participants in their groups and good coordination with the practicum assistant. The activities at the 

final stage are discussions regarding the results of observations obtained and concluding the results of practicum 

observations. Activities in implementing the practicum can be seen in Table 2. 

 

Table 2. Plant Physiology practicum implementation activities 

Implementation stages Average (%) Scoring criteria 

Preliminary 83.89 Good 

Core 77.62 Good 

Final 76.74 Good 

Average 79.42 Good 

 

Table 2 explains that the activities involved in implementing t Table 2 explains that the activities 

involved in implementing the practicum went well. Several prominent aspects and less prominent aspects were 

present in each of the observed practicum activities. The activities carried out during the practicum 

implementation process are as follows. 
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3.2.1.1 Implementation of preliminary practicum activities 

Table 2 shows that the preliminary activities of the plant physiology practicum received good criteria 

with an average value of 83.89. The highest observation score with excellent criteria was achieved by the aspect 

of the practicum wearing a lab coat before entering the laboratory. The same thing is also known from the results 

of the assistant response questionnaire, which stated that every time the practicum, the assistant continued to 

monitor the completeness of the practicum attributes, such as lab coats, with excellent criteria. The results of the 

practicum response questionnaire also showed that the practicum always wore a lab coat before entering the 

laboratory room, with excellent criteria. The lowest score was obtained by the assistant aspect, which explained 

the practicum procedures to be carried out with sufficient criteria. In carrying out practicum activities, 

practicums need to be given clear instructions. In general, the preliminary stage of practicum activities went well 

[40]. 

 

3.2.1.2 Implementation of core practicum activities 

The data presented in Table 2 shows that the implementation of the core activities of the Plant 

Physiology practicum has good criteria, with an average score of 77.62. At this stage, the highest score with 

good criteria was achieved by the aspect of the practicum assistant guiding students in work procedures with 

good criteria. From the results of the assistant response questionnaire, it is known that in the core activities, the 

practicum assistant always guides students in carrying out procedures with good criteria. This will create a good 

environment for the practicum. The learning environment will determine the level of student concentration 

during the learning process [41]. The practicum can be carried out effectively if the necessary tools are available 

and suitable for use. There are adequate laboratory facilities and infrastructure for students [42]. The results of 

the student response questionnaire prove that they know the work procedures with good criteria. The lowest 

score was obtained by the students describing the observed objects with sufficient criteria. Based on observations 

in the field and also interviews with assistants, the obstacle was ineffective time management in observations. 

However, in general, the implementation stage of the practicum activities also went quite well. 

 

3.2.1.3 Implementation of final practicum activities 

The data presented in Table 2 shows that the closing activity of the Plant Physiology practicum received 

good criteria with an average score of 76.74. The highest score with good criteria was achieved by the students 

tidying up the laboratory equipment used. This aspect also received a score with good criteria from the results of 

the assistant response questionnaire. In addition, the results of the student response questionnaire also showed 

good criteria for this aspect. Tidying up the tools, cleaning them, and putting them back means maintaining the 

existing facilities so that they can be used again for learning activities [43], [44]. 

The lowest score was obtained for students conveying observation results with moderate criteria. Based 

on the results of interviews with assistants and observation results, many students lacked confidence when 

conveying their observation results. Delivering observation results is an essential skill that students must have in 

practicum activities; one of the basic skills that must be possessed is communication skills. Presenting 

observational results serves as an exercise to develop higher-order thinking skills, as students analyze their 

findings and communicate them directly to their peers [45]. Communication skills in practicums are carried out 

when conveying the results of observations and experiments properly in the form of reports or presentations [46]. 

The final stage of the practicum activity went quite well, but only feedback was not given to review student 

abilities. After the implementation activities are completed, the results of the practitioner’s research must be 

collected, discussed, and evaluated using tests or simple questions and answers. 

 

3.3 Practicum Follow-up Stage 

At this stage, lecturers and assistants supervise and guide the ongoing practicum activities. This activity 

is known from the results of the lecturer and assistant practicum questionnaire regarding the follow-up activities 

of the Plant Physiology practicum. The follow-up carried out by the lecturer is in the form of supervision and 

evaluation in the implementation of the practicum once a week to the practicum assistant. The lecturer plays a 

role in monitoring practicum activities and conducting routine evaluations to improve the quality of practicum 

activities [47]. The results of the practicum follow-up activities are shown in Table 3. 

 

Table 3. Follow-up activities of the assistants’ Plant Physiology practicum 

Follow up aspects Avearage (%) Scoring criteria 

Instructions and discussions with lecturer 94.65 Very good 

Practicum evaluation 92.67 Very good 

Average 93.66 Very good 

 

Table 3 shows that in the Plant Physiology practicum activities, the assistants followed up on the 

practicum activities and their implementation was very good. These results were obtained from interviews with 
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plant physiology lecturers and practicum assistants. Evaluation is a process to obtain data and information 

needed to determine the extent and how learning has taken place in order to make assessments (judgments) and 

improvements needed to maximize the results [48]. 

The results of interviews with lecturers showed that follow-up had been carried out on the practicum 

activities, where Plant Physiology lecturers supervised the progress of the Plant Physiology practicum, such as 

asking the practicum assistants how the practicum activities were going, asking about the obstacles they found, 

and asking about the obstacles faced by practicum participants in making observations. Such evaluation is 

essential to ensure the effective execution of laboratory practices, as poorly implemented sessions may hinder 

the attainment of targeted psychomotor learning outcomes [49]. From the interviews, it was found that the 

obstacles encountered were the small laboratory space and the limited tools and materials available during the 

practicum, which became obstacles in guiding practicum participants in practicum activities. These obstacles can 

have a negative impact on the effectiveness of learning activities and the quality of observation results during 

practicum [50]. 

The results of interviews with plant physiology practicum assistants explained that practicum assistants 

often discussed with each other about obstacles during practicum activities. This is done to minimize existing 

problems. The practicum assistant also evaluates the practicum activities. This evaluation is in the form of a 

general practicum quiz and a final practicum exam. The general quiz questions and the final practicum exam are 

made by the practicum assistant with the approval of the lecturer. Therefore, the follow-up activities carried out 

by the practicum assistant are also known through filling out a questionnaire by the practicum assistant, 

indicating that the implementation is very good. 

The researcher also interviewed students about their opinions about the practicum activities that had 

been carried out. The results of interviews with students stated that the practicum was less effective because the 

tools were inadequate and not all practicum assistants provided good guidance in observing the practicum. 

Incomplete tools and inadequate guidance from the practicum assistant became obstacles for practicum 

participants to make observations. 

The plant physiology practicum activities at IAIN Batusangkar that had been carried out obtained good 

results from the implementation to the follow-up stage. The overall percentage results can be seen in Table 4. 

 

Table 4. Average percentage of results of Plant Physiology practical activities at IAIN Batusangkar 

Stages Percentase 

Planning 80.56 

Implementation 79.42 

Follow-up 93.66 

Average 84.55 

 

Table 4 demonstrates that the plant physiology practicum activities at IAIN Batusangkar are classified 

as good across the three evaluated aspects. This finding aligns with Agustina’s [51] research , which indicated 

that the availability of practicum tools influences the execution of effective practicums. In contrast to the 

findings of Rahmah [52], which identified the management of laboratory assistants as the primary obstacle in the 

execution of practicums. This study evaluates the aspects of planning, implementation, and follow-up, and offers 

recommendations for future practicum activities. Ali [17] conducted an analysis of practicum activities at the 

Allauddin Makassar campus, focusing on the implementation of plant anatomy and physiology practicums. This 

analysis included aspects such as time allocation, practicum preparation, the implementation process, and the 

adequacy of laboratory facilities and infrastructure. The results of the conducted research remain unsatisfactory 

based on the evaluated aspects. Additionally, research at Senior High School Negeri Klaten encompasses 

laboratory management and the execution of biology practicums. Agustina [18] found that laboratory 

management was effectively executed and the practicum implementation was highly satisfactory. 

The results indicate several solutions to enhance the quality of the practicum: (1) Increasing the 

availability of practicum tools and materials, (2) Expanding the number of assistants, and (3) Conducting 

periodic surveys to gather student feedback on practicum activities, thereby contributing to more effective 

practicum implementation. This recommendation proposes a solution for the implementation of Plant Physiology 

practicum activities, aimed at enhancing the effectiveness of these activities in improving students’ observational 

skills. 

The findings of this study can serve as a reference for educators and laboratory managers to improve the 

effectiveness of biology practicum activities through well-structured planning, systematic implementation, and 

consistent follow-up. However, this study has limited to a single institution and semester, relying on perception-

based data obtained through questionnaires and interviews, which restricts the generalizability of the results. So, 

Future research should conduct comparative studies across multiple institutions and implement longitudinal 

evaluations to assess the long-term impact of practicum activities on students’ learning outcomes. 
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4. CONCLUSION 

The results and discussion indicate that the practicum activities were conducted effectively, achieving 

an average percentage of 84.55. The average percentages are as follows: planning at 80.56 (good), 

implementation at 79.42 (good), and follow-up at 93.66 (very good). The findings of this study suggest that 

educators and curriculum designers should prioritize communication among all stakeholders, including atudents, 

assistants, and laboratory assistants, to facilitate the development of effective practicum activities that yield high-

quality learning outcomes.  
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