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ABSTRACT ARTICLE INFO 
 

This study aims to analyze the design of laboratory activities (DKL) for field 
trips activities in the Ranca Upas heterogeneous forest and to provide 
solutions through reconstruction. The significance of using the field trip 
method to enhance student learning outcomes and environmental 
awareness. The Ranca Upas heterogeneous forest was chosen as a field trip 
location because it has high micro-diversity and abundance. The DKL was 
designed to examine the interaction between biotic and abiotic factors as well 
as the inter-component interactions in the heterogeneous forest. This study 
employed a qualitative descriptive method utilizing the Analyze, Create, Try, 
and Reconstruct framework. A survey of the forest locations served as the 
basis for developing the DKL. The design of the DKL was informed by the 
survey results and analyzed using the Novak-Gowin Vee Diagram rubric. A 
trial was conducted to assess the suitability of the DKL in real field conditions. 
The results of this trial were then analyzed, leading to a reconstruction of the 
DKL based on challenges encountered during the trial. The reconstruction 
process included refining the tools used, preparing more structured activity 
steps, and developing more comprehensive practicum questions. This 
research has implications for the development of higher-quality and more 
effective field trip DKLs, ultimately aimed at improving students' science 
process skills and critical thinking abilities. 
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INTRODUCTION  

Learning methods are techniques used to teach students so that students gain understanding 

and skills through the learning process (Widodo, 2021). Learning with the correct method can 

increase learning motivation (Aziz & Shaleh, 2019). The proper method can also improve student 

understanding (Hamid, 2019). Kisiel (2003) argues that in the learning process, students need to be 

invited outside the classroom to review other places or objects to have a direct experience. Students 

can achieve optimal learning outcomes when they understand lessons well through direct experience 

(Widia et al., 2016). Learning outside the classroom that makes students one with nature and makes 

observations of objects in the surrounding environment can encourage motivation and make 

students more active (Dewi, 2021). One of the learning methods that requires students to get out of 

school is a field trip (Kisiel, 2003).  

https://doi.org/10.31943/mangiferaedu.v7i1.196.
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Field trips are a learning method that directly takes students to locations relevant to the 

studied material. Thus, learning is done in the classroom and through practical experience in the 

field (Hindayati, 2023). Bassaw et al. (2022) describe field trips as students' experiences outside the 

classroom in interactive locations designed for educational purposes. Widia et al. (2021) state that 

the field trip method can empower all student potential, encourage creativity, create a fun learning 

atmosphere, and provide diverse learning experiences. Field trips can also improve student learning 

outcomes in environmental management materials for junior high school students (Marini et al., 

2016). The field trip method on biodiversity material has proven effective in increasing student 

awareness of biodiversity values (Nurhasnah et al., 2019). According to research by Mu'minah et al. 

(2023), field trips to the arboretum forest can significantly improve learning outcomes on plant 

identification material. The field trip method is considered adequate because of students' 

involvement in directly observing everything in the field (Muchsin et al., 2021). Hill (2013) said that 

student participation in field trip learning not only has an impact on increasing biology achievement 

scores but also increases environmental awareness, affective (interpersonal and positive behavior), 

and pro-environmental attitudes that lead to environmentally sound and responsible citizens and 

can lead to decision making to deal with various environmental problems that arise in the 21st 

century (Hill, 2013).  

Wilson in Ezechi (2018) says field trips offer students many meaningful educational 

opportunities. These opportunities are as follows: 1) field trips provide authentic learning 

experiences to students because they allow them to practice what they learn through other teaching 

methods; 2) Field trip activities allow students to see the world (its culture, diversity, and reality 

firsthand; 3) biology field trips allow students to collect accurate ecological data; 4) When students 

go out and study in groups during field trips, their interpersonal relationships improve as they learn 

to live and work with others, supporting each other during group learning activities, and 5) field trips 

improve students' memory as students are proven to be able to remember what they learned on the 

trip for years. 

One of the ecosystems that can be used as a field trip location is a forest. According to Law No. 

41 of 1999 concerning Forestry, a Forest is an ecosystem consisting of an expanse of land containing 

biological natural resources, which are dominated by trees in their environment and cannot be 

separated from one another. Forests can be a field trip location in biology subject matter of 

biodiversity. One of the forests that can be used as a field trip location is the Ranca Upas 

heterogeneous forest. A heterogeneous forest is characterized by diverse tree species (Department of 

Environment, 2019). This type of forest serves as an excellent ecosystem for environment-based 

learning. The high micro-diversity and abundance found in heterogeneous forests make them 

particularly valuable. These forests contain numerous micro-habitats, each primarily inhabited by 

specific plant species. (Wiryono, 2020; Purnama et al., 2022). 

Biology, one of the science studies, is closely related to natural phenomena, so nature itself can 

be a laboratory that provides various phenomena that are in line with biology-related studies, one of 

which is the forest. Thus, the forest is where experiments and investigations about biology subjects 

can occur. Laboratory or practicum activities are closely related to the design of laboratory activities 

(DKL). The design of laboratory activities is usually in the form of student worksheets (LKS). LKS 
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contains information and instructions from teachers to students to carry out learning activities 

through work, practice, or applying concepts learned to achieve specific goals (Safriandono & Charis, 

2014). However, there are still many DKLs that are not of good quality. As in the research of Lestari 

et al. (2021), it was found that some DKL samples still had cognitive problems, practical problems, 

and knowledge construction problems, and no DKL had the maximum score with vee diagram 

analysis. The mismatch of activities with work steps can also make learning ineffective and inefficient 

(Rozaq & Kocimaheni, 2020). Therefore, this study aims to analyze the design of laboratory activities 

(DKL) on field trip activities in the heterogeneous forest of Ranca Upas and then provide solutions 

in the form of reconstruction. 

 

METHOD  

The method used in this research is the descriptive qualitative method. Qualitative descriptive 

research aims to describe the phenomena found (Sukmadinata, 2011). The steps used in this research 

follow the design of Supriatno (2013), which is based on Analysis, Create, Try, and Reconstruct 

(ANBUCOR). Analysis of the Design of Field Activities (DKL) to be designed includes analysis of field 

surveys and relevance to the curriculum. The study results are used to create DKL, which refers to 

the knowledge construction instrument using the Novak-Gowin Vee Diagram rubric (Novak & 

Gowin, 1984). The DKL is then tested to evaluate its applicability in the field. The findings of the trial 

results were used as the basis for making improvements and reconstructing DKL to optimize the 

quality of DKL by fixing the problems that existed in the previous DKL. 

 

RESULTS AND DISCUSSION  

Implementing learning with the field trip method requires a field activity design (DKL) to 

make activities more directed and obtain the necessary data. Before drafting the design of field 

activities, it is required to first survey the ecosystem under the objectives of the activities to be carried 

out by students. DKL is designed according to the survey of observation locations and its relevance 

to the curriculum. DKL was also analyzed using a Vee Diagram developed by Novak and Gowin in 

1984. Then, DKL was tested in locations that had been surveyed previously. The findings and results 

of the DKL trial became the basis for DKL reconstruction. The following are the stages of designing 

DKL based on the ANBUCOR (Analyze, Create, Test, Reconstruct) approach developed by Supriatno 

(2013), as shown in Figure 1.  

 

 

 

 

 

 

 

 

 

Figure 1. Flowchart of DKL design vased on ANBUCOR 
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1. Field Survey Analysis 

Ecosystems found in nature can be a source of learning for students. Science process skills 

such as conducting experiments, scientific methods, and student inquiry can be improved by utilizing 

the environment as a natural laboratory and student learning resource (Anjarwati, 2019). Learning 

done directly with nature can provide meaningful learning experiences for students. This follows the 

characteristics of biological material that studies living things and their interactions with the 

environment. Direct observation activities in nature with the field trip method can provide authentic 

learning experiences to students because it allows them to practice what they learn through other 

learning methods (Ezechi & Grace, 2018).  

Field surveys were conducted in the diverse forest ecosystem of Ranca Upas, Ciwidey, located 

in Bandung Regency. The selection of the heterogeneous forest location was adjusted to the 

observation objectives, which were to determine the effect of abiotic factors such as light intensity 

and soil moisture on the morphological structure of plants in heterogeneous forests. The 

heterogeneous forest surveyed is very representative to be used as a learning resource because the 

coverage and observation area is extensive. In addition, our field survey analysis is also based on the 

ease of access to the observation location and the potential biotic and abiotic factors that can be 

observed.  

 

2. Curriculum Relevance Analysis 

For the design of field activities (DKL) made in the form of Learner Worksheets (LKPD) to be 

used by students, the DKL design must be relevant to the demands of the curriculum described in 

the Learning Outcomes (CP) in the Merdeka Curriculum and Basic Competencies (KD) in the 2013 

Curriculum. The analysis of the relevance of DKL to the curriculum includes two aspects: the 

relevance of competence in activities to the demands of KD / CP and the relevance of content in 

activities to the demands of KD / CP. The observation activities that will be carried out are related to 

the material of Biodiversity and Interactions between Ecosystem Components. The material is 

contained in Phase E, grade 10, in the Merdeka and 2013 Curriculum. The following results of the 

analysis of the relevance of the curriculum to the DKL to be designed can be seen in Table 1.  

Table 1 shows that the relevance of competencies to be achieved through field activities in the 

DKL design with KD / CP demands has met the minimum curriculum standards.  This can be seen 

in the competency demanded in the 2013 curriculum KD is to analyze which is following the 

objectives of the field activities to be achieved. The independent curriculum's science process skills 

element requires students to make observations, question and predict, plan and conduct 

investigations, and process and analyze data and information. Training these skills for students, of 

course, can be done with practicum activities in nature. 

According to Gürses, Çetinkaya, Doğar, & Şahin (2015) stated that science process skills (KPS) 

are basic skills that facilitate learning in science, develop a sense of responsibility, improve learning 

and research methods. In the first indicator, namely observing contained in the DKL design, students 

are required to be able to observe or observe the morphological structure of various plants in 

heterogeneous forests. In addition, students must be able to measure abiotic conditions such as light 

intensity and soil moisture using sensor tools.  
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Table 1. Results of curriculum relevance analysis with DKL design 

Field Activity 
Objectives 

Curriculum 2013 Independent Curriculum 

To analyze the effect of 
Light intensity and soil 
moisture on the 
morphological structure 
of plants in 
heterogeneous forests. 

Basic Competencies: 
 
3.2 Analyze Indonesia's 
various levels of biodiversity 
and their threats and 
conservation. 
 
4.2 Analyze Indonesia's 
various levels of biodiversity 
and their threats and 
conservation. 
 
3.9 Analyze the components of 
the ecosystem and the 
interactions between these 
components. 
 
4.10 Present a work that shows 
the interaction between 
ecosystem components (food 
webs, Biogeochemical cycles). 

Knowledge Elements: 
At the end of phase E, learners can solve problems 
based on local, national, or global issues related to 
understanding the diversity of living things 
and their roles, ecosystem components, and 
interactions between components and 
environmental change. 
 
Elements of Process Skills: 
1. Observing 
2. Questioning and predicting 
3. Plan and conduct an investigation 
4. Process analyze data and information 

  
 
 

 

In the second KPS indicator, questioning and prediction, students must question what they 

want to do in the field practicum activities and what they want to get and understand. Then, students' 

prior knowledge is used to predict the answers to the practicum activities. Previous knowledge is a 

combination of knowledge and skills that will create an intense experience to sort out new knowledge 

that will be received (Panggabean & Tamba, 2020).  

The third KPS indicator is planning and conducting investigations. In the DKL design to be 

developed, work procedures have been designed as operational as possible so that they are easy for 

students to understand and do and pay attention to work safety because observation activities are 

carried out in nature. The last indicator is processing and analyzing data and information. In field 

observation activities, students must be able to record data from observations. Then, the data that 

has been recorded is transformed into tabular form to help construct new knowledge from the prior 

knowledge that students have. This follows the opinion of Novak & Gowin (1984) that data recording 

and transformation can determine the extent to which students can combine the theories, principles, 

and concepts they have with the records of the observations they get. 

The results of the content relevance analysis on the activities in the DKL design show that it is 

relevant to the essential concepts and other concepts that support field practicum activities. The 

critical concept that students will understand through observation activities is the interaction 

between biotic and abiotic factors in heterogeneous forest ecosystems. Students are expected to be 

able to analyze how the influence of light intensity and soil moisture as an example of abiotic factors 

on plant morphology as a biotic factor in heterogeneous forests. When there are differences in abiotic 

factors between one location and another, differences in morphological structures, such as the shape 

of leaves, roots, stems, and other parts can be observed. The differences in morphological structures 

in plants cause plant diversity in heterogeneous forests.  Based on the analysis of competency 
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relevance and content relevance in the DKL design with curriculum demands, DKL can be 

implemented and tested.  

 

3. Making DKL based on Vee Diagram (Novak and Gowin, 1984) 

Based on the results of the field survey analysis and relevance to the curriculum, the DKL that 

has been designed can be developed and made to be tested in the field. The developed DKL aims to 

analyze the influence of abiotic factors, such as light intensity and soil moisture, on the morphological 

structure of plants in heterogeneous forests. The DKL refers to the knowledge construction 

instrument developed by Novak & Gowin (1984) using the Vee Diagram rubric.  Vee diagram is a 

heuristic tool to help students understand the structure and meaning of knowledge and laboratory 

experience (Novak & Gowin, 1984). 

The Vee Diagram involves the knowledge dimension on the left and the experience or activity 

dimension on the right. Both sides interact with each other to gain knowledge during practicum 

activities. Vee diagram is an instructional strategy involving a focus question, object or phenomenon 

(event), concept, principle, theory, record or transformation, and knowledge claim (Supriatno, 

2013). Based on the vee diagram, students are required to be able to find what objects and 

phenomena to observe, what prior knowledge they already have related to the object or phenomenon 

being measured and monitored, and then what kind of notes should be made according to the 

observations obtained. The results of the Vee Diagram analysis of the DKL to be made can be seen in 

Figure 2.  

The main aspect of developing DKL is determining the objects and phenomena that students 

will discover. In the DKL that will be made, the objects and phenomena expected to appear are 

various kinds of plants in heterogeneous forests with different morphological structures influenced 

by abiotic factors such as light intensity and soil moisture. In the first step, students were asked to 

determine five quadrants with various environmental conditions (light and shade). Then, in each 

quadrant, light intensity and soil moisture were measured using a lux meter and soil tester. After 

that, students are asked to observe the morphological structure of plants found in each quadrant, 

starting from the root, stem, and leaf organs and comparing them with the characters determined in 

the DKL. Students' initial knowledge about the morphological structure of plants is expected to help 

them find objects and phenomena to be observed. So that students can find out whether the factors 

of light intensity and soil moisture can affect the morphological structure of plants in heterogeneous 

forests. This aligns with the opinion of Abraham & Millar (2008), who state that practicum activities 

can help students link objects and phenomena observed with ideas or ideas. 

In the next aspect, focus questions that can focus students on objects and phenomena are 

expected to appear in practicum activities and help students collect data and construct their 

knowledge.  The existence of questions before starting practicum activities can encourage student 

interest in conducting discussion and investigation activities and as a reflection on whether the 

investigation activities have answered the problem and produced a new understanding (Münkel-

Jiménez et al., 2020). The DKL developed has a focus question in the DKL title section: "How does 

the Effect of Light Intensity and Soil Moisture on the Morphological Structure of Plants in 

Heterogeneous Forests?". Through this focus question, students are expected to focus on measuring 
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light intensity and soil moisture in each quadrant and observing the morphological structure of 

plants around the quadrant based on the characters specified in the DKL. Therefore, Millar (2004) 

states that focus questions must be stated clearly and accurately so that practicum activities can occur 

according to the activity's objectives. 

 

Figure 2. Vee diagram of DKL design of interaction of biotic & abiotic factors of heterogeneous forest 

The next aspect is the theory/principle/concept relevant to the object or phenomenon. The 

concepts that arise in this observation activity are light intensity, soil moisture, and plant 

morphological structure. The activities carried out by students according to the DKL design are 

measuring light intensity and soil moisture using sensor tools and observing the morphological 

structure of plants found in the exact location. Different morphological structures in the same species 

will be created in locations with high light intensity or low light intensity until students can finally 

conclude the effect of light intensity and soil moisture on the morphological structure of plants in 

heterogeneous forests. Novak & Gowin (1984) state that theories, principles, and concepts are 

essential components as a foundation that can support understanding and direct students in 

organizing observational data for the data collected to support a knowledge claim. 

The aspect of data recording and data transformation aims to guide students in recording the 

results of observations in a form that is easier to understand, such as tables or graphs, so that it can 
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help find answers to the focus questions that have been made. In the DKL developed, students must 

fill in four tables to record observation data, including one table to record the results of measuring 

abiotic factors and three tables to record the observations of plant morphological structures, as seen 

in Figure 2. If the process of recording and transforming data in practicum does not occur, then 

knowledge claims can be wrong or irrelevant to concepts, principles, and theories (Wahidah et al., 

2018).  

In the knowledge claim aspect, learners are expected to apply the concepts, theories, and 

principles they already have from their prior knowledge to construct new knowledge. Leading 

questions in DKL must be structured in such a way as to enhance and change the meaning of 

previously known concepts and principles and find new relationships between them. A DKL must be 

designed to help students construct knowledge and develop thinking skills to make practicum 

activities more meaningful (Siregar et al., 2022). The knowledge claimed to be achieved from this 

field practicum activity is the influence of light intensity and soil moisture on the morphological 

structure of plants in heterogeneous forests. The knowledge claim process can be directed by using 

leading questions arranged systematically, from questions that ask data about objects/phenomena 

that appear to be conceptual questions to questions that ultimately ask students to make conclusions. 

The leading questions on the DKL include: how is the light intensity condition in each quadrant? 

What is the soil moisture condition in each quadrant? How is the morphology of plants in 

heterogeneous forests based on observations? Does light intensity affect plant morphology in 

heterogeneous forests? Does soil moisture affect plant morphology in heterogeneous forests?; make 

conclusions from the observations you make!. After completing the design and creation based on the 

Vee Diagram analysis, the DKL was tested in the ecosystem that had been surveyed previously.  

 

4. Trial Results  

Based on the results of the trials that have been carried out, several problems can be found. 

Then, these problems will be reconstructed to make them better and more relevant to students in 

obtaining knowledge from observing data in the field. 

Table 2. Description of problems in the field activity design trial 

No Aspects Problems 

1. Determination and creation of data capture 

quadrants  
There is no explanation of the distance between 

quadrants in the image, making it confusing 

during data collection. 

2. Variables that act as limiting factors for 

observation 
No limiting factors were determined to 

determine the morphological characteristics of 

plants in dark and light places. 

3. Data acquisition is not yet representative of the 

tree habitus 
There is no representation of the tree habitus, 

namely shrubs, shrubs, and trees.  

4. Quantification of data processing No data processing shows the effect of solar 

intensity on soil moisture. 

5. Number of plant samples included in the data There is no information in the work step on how 

many samples are identified primarily in the 

same species. 

6. Books or media used to help identify the 

morphology of plant parts 
The tools and materials section has no 

guidebook for identifying root, stem, or leaf 

morphology. 
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Data collection must be clear and representative in determining and making quadrants so that 

students can collect data appropriately. Vegetation is a collection of several plant species living in 

one place and closely interacting with components (Hidayat et al., 2017). The transect line method 

can determine how vegetation is in an ecosystem. The line transect method can be used to quickly 

determine the relationship between changes in vegetation and the environment and the relationship 

between vegetation on land (Sari, 2018). Lines with lengths ranging from 50-100m are usually used 

in forests. Line transects aim to determine the effect of vegetation changes and environmental 

changes. In this DKL, the variables that become limiting factors are light intensity and soil moisture 

because the characteristics of trees in heterogeneous forests have wide canopies that can affect the 

microclimate under the canopy. 

At the time of the DKL trial, no limiting factor was determined on shady and bright places. 

Shady conditions mean that the place is covered by plant canopy so that the intensity of sunlight 

entering is relatively small, while in bright conditions, the location of the quadrant tends to have no 

canopy cover so that the intensity of light entering is relatively higher. Consequently, researchers 

incorporated the PlantNet application to identify plant morphology and parts. Regarding tree habitus 

representation, the DKL has not determined whether to take data samples to fulfill the representation 

of each habitus consisting of shrubs, herbs, shrubs, and trees. The observation results show that most 

species have a shrub habitus. Thus, some plant parts' characteristics and distribution are still not 

representative.  

Table 3. Observation of stem morphology 

No Species's name 
Stem morphology 

Surface Diameter size Number of branches 
1. Viola adonata Covered with moss 1 cm No branching 
2. Pellioria radians Not covered with moss or 

fern 
1 cm 2 branches 

3. Solanum 
pseudocapsicum 

Not covered with moss or 
fern 

1.4 cm No branching 

4. Thelypteris 
denata 

Not covered with moss or 
fern 

1 cm No branching 

5. Casearia 
decandra 

Not covered with moss or 
fern 

30 cm Simpodial 

6. Anoectochilus 
brevilabris 

Not covered with moss or 
fern 

3 cm No branching 

7. Strobilanthes 
flexicaulis 

Not covered with moss or 
fern 

0.3 cm No branching 

 

 

Figure 3. Observation of Anoectochilus brevila\bris plants in heterogeneous forest 
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Figure 4. Observation of Casearia decandra plants in heterogeneous forest 

Figure 4 shows the student can examining the leaves (Casearia decandra) of a plant growing on 

a tree in a forest environment to identify plant morphology and parts. The light observation and soil 

moisture in different quadrant result represented in Table 4. 

Table 4. Observation of light intensity and soil moisture 

Quadrant Light Intensity (Lux) Soil Humidity (%) 

1st quadrant 226 60 

2nd quadrant 160 62 

3rd quadrant 291 60 

 

5. DKL Reconstruction Result  

Based on the Ranca Upas heterogeneous forest survey analysis results, LKPD was developed 

based on curriculum relevance and knowledge construction. The developed Field Activity Design 

(DKL) analyzes the diversity of vegetation and heterogeneous forest ecosystems. The results of the 

analysis of findings and constraints are presented after testing the DKL to create an alternative DKL 

for practicum identification of vegetation and heterogeneous forest ecosystems. The purpose of DKL 

reconstruction is to optimize effectiveness because, based on the results of the experiment, the 

effectiveness of the DKL is still in the category. DKL reconstruction is focused on tools, procedures, 

and questions.  Based on the results of the trial, there were several obstacles in the implementation 

of the practicum. There is currently no guide to identifying the morphology of roots, stems, and 

leaves, which makes it challenging for students to identify plant species. Therefore, researchers 

added the use of the PlantNet application to determine morphology and plant parts. The PlantNet 

application is helpful for identifying plants based on photos (Sulfayani et al., 2023). PlantNet 

application is a plant identification media that can improve student learning outcomes to impact the 

completeness of learning outcomes positively (Mu'minah et al., 2023). 

The inhibiting factor in the procedure is that there is no explanation of the distance between 

quadrants in the picture it confuses researchers in random sampling so it needs to be listed clearly 

and in detail by writing the quadrant of shrub and herbaceous habitus with a size of 1 x 1 m and the 

quadrant of tree and shrub habitus with a size of 5 x 5 m. Sampling density mapping is done by 

placing a 5 x 5 m quadrant to mark that the area will be calculated for accuracy (Suryanti & Purwanti, 

2014).  The 5 x 5 m plot was used for sapling-level plants. To effectively analyze the distribution of 

understory and seedling-level plants, utilizing 2 x 2 m or 1 x 1 m plots is essential. This approach 

allows for precise assessments tailored to the distribution and homogeneity of area coverage 
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(Kurniasih, 2021). Determining a clear quadrant based on habitus will make it easier for students to 

collect data because it already represents each habitus so the data obtained is more comprehensive. 

In the DKL reconstruction, students are directed to make 6 quadrants for each habitus, three for the 

light and three for the dark. 

Another challenge faced in practicum implementation is that no limiting factor is determined 

to determine the morphological characteristics of plants exposed to light (in bright places) and not 

exposed to light (dark areas). Hence, a solution must be given by determining the limiting factor for 

data collection in bright and dark places. The different growth rates are caused by differences in plant 

age, which can cause differences in plant density and affect the presence of light intensity on plants 

(Situmorang, 2020). The lower the light intensity, the more leaves are found compared to the open 

place, which is the high light intensity (Farhaby & Anwar, 2021). In addition to the procedure, the 

practicum questions were reconstructed by adding questions to quantify data processing. The 

question asked to draw a graph of the effect of light intensity and humidity. Making graphs based on 

data can improve students' science process skills because it can transform and improve students' 

thinking skills.  The ability of students to read graphs will increase based on school levels (Nurlaelah 

et al, 2020). Therefore, the thinking ability of high school students increases. Laboratory Activity 

Design can be seen in detail in Figure 3.  

  

Figure 5. DKL reconstruction result of heterogeneous forest 

CONCLUSION 

The DKL analysis and testing results on a field trip in the heterogeneous forest of Ranca Upas 

showed several problems, such as determining and making data collection quadrants, representation 

of tree habitus, data processing, plant samples, and plant morphological identification media. The 

proposed solutions to the DKL reconstruction include adding the PlantNet application, 

reconstructing the procedure for determining the distance between quadrants, making quadrants 

based on habitus, and determining the limiting factor for data collection. In addition, practicum 

questions were reconstructed with questions for quantification of data processing. This 

reconstruction is expected to increase the effectiveness of field trips in improving student learning 

outcomes and environmental awareness. This study implies that the reconstructed DKL can be a 

reference for biology teachers when designing more useful field trip activities. Further research needs 
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to be conducted to test the effectiveness of the reconstructed DKL and develop DKL in other locations 

with different characteristics. 
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