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Abstract 
This research aims to investigate effect of learning using Natural Product 
Chemistry Laboratory Based on Sasambo Medicinal Plant (NPCL-SMP) on 
students’ metacognition skills. The research was conducted on sixth semester 
of 63 students of chemistry education program from one of the state universi-
ties in West Nusa Tenggara, Indonesia in 2020/2021. Students are divided into 
A class (experimental class) and B class (control class). The implementation 
was carried out according to the conditions of the COVID-19 outbreak. The 
laboratory implementation results showed an increase in the students’ meta-
cognition skills in the experimental class moderate and the control class as low. 
The experimental class students who received NPCL-SMP learning had better 
abilities in setting goals, making plans, and determining task completion strate-
gies, compared to the control class who did conventional laboratory. We con-
cluded that NPCL-SMP can improve the students’ metacognition skills. 
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1. Introduction 

Natural product chemistry has been used by humans in various aspects of life. In 
Indonesia, people have long known various medicinal plants that are usually 
made into herbal medicine which is a traditional medicine that has been used for 
generations in various generations. Data from the Indonesian Biodiversity 
Strategy and Action Plan (IBSAP), Indonesia is a country that has abundant bio-
diversity. The diversity of plants owned is a source of secondary metabolites 
which are widely known to have many benefits (Raharjo, 2013). 
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Traditional medicine is widely used in the community for generations, so it is 
believed that its efficacy and safety. One of the areas in Indonesia that has many 
medicinal plants is West Nusa Tenggara whose people consist of the Sasak, Sa-
mawa, Mbojo (SASAMBO) tribes. Each of these tribes has a variety of traditional 
medicinal plants based on the hereditary beliefs of the local community. How-
ever, people do not know directly the content of traditional medicines that have 
been used so far. With the method of isolation and identification of compounds 
in Natural product Chemistry learning, it can be seen the benefits and uses of 
these medicinal plants (Liliasari, 2008). 

Natural product chemistry studied secondary metabolites consisting of the 
structure, nature and origin of the biosynthesis of polyphenolic, terpenoids, ste-
roids, flavonoids, alkaloids and several useful natural compounds as well as iso-
lating secondary metabolites (Hakim et al., 2019). Atun (2014) explains that 
secondary metabolites can be separated from natural materials through an isola-
tion process consisting of extraction, fractionation, purification and identifica-
tion.  

Natural product chemistry is a compulsory subject for students of the chemi-
stry education study program. Natural product chemistry courses take place 
more effectively if using the labortory method (Hakim et al., 2015). Laboratory 
activities can facilitate students to connect different disciplines as a basis for de-
signing small or large research, so as to develop creativity and student expe-
rience. Laboratory activities in natural product chemistry have the potential to 
develop students’ metacognitive skills (Palendeng, 2003). According to Woolfolk 
(2010) and Marzano & dan Kendall (2008), metacognitive skills are skills that are 
used to control cognitive activities and ensure that cognitive goals have been 
achieved. Metacognition is based on a person’s ability to consciously plan, mon-
itor and evaluate a learning process that is being worked on (Mega et al., 2018). 
The indicators of metacognitive skills according to Schraw & Dennison (1994) 
are 1) declarative knowledge, 2) procedural knowledge, 3) conditional know-
ledge, 4) planning, 5) information management strategies, 6) monitoring, 7) 
evaluation, and 8) revising. In natural product chemistry laboratory activities, 
students are given the opportunity to organize and design their own as well as 
solve problems in practicum activities for isolating secondary metabolites from 
medicinal plants of the SASAMBO tribe, starting from the process of laboratory 
preparation to laboratory implementation. In this laboratory, students were ex-
posed to skills as extraction, fractionation, purification, and structural elucida-
tion of secondary metabolites. These various activities were able to improve stu-
dents’ Metacognition skills. Metacognition skills are needed by students to adjust 
and manage their thinking strategies in solving a problem and thinking about a 
particular goal. 

2. Methodology 

The type of research carried out is quasi-experimental (Sugiyono, 2014). The re-
search design used was a nonequivalent control group design pretest-posttest. 
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The design in this study was the experimental class and the control class were 
given treatment and a final test. The experimental class was given the application 
of the Natural Product Chemistry Laboratory Based on Sasambo Medicinal Plant 
(NPCL-SMP), while the control class was given the application of the conven-
tional Natural Product Chemistry laboratory. Sampling in this study used a 
purposive method. Participants in this study consisted of 63 third year students 
(teacher preparation) from the chemistry education department at one of the 
state universities in West Nusa Tenggara, Indonesia. Participants consist of A 
class (33 students) and B class (30 students). The initial metacognition skills of 
the two classes are equivalent. A Class as the experimental class and class B as 
the control class. These two samples were taken by purposive sampling tech-
nique (Sugiyono, 2014). The implementation was carried out according to the 
conditions of the COVID-19 outbreak. The presentation of proposals and pres-
entations of the results of the laboratory activities was done online. Laboratory 
activities were carried out alternately that only one group was allowed to enter 
the laboratory each time. 

Data Collection and Data Analysis Techniques 

In this study, data collection used tests and non-tests. The test instrument was 
used to measure metacognitive ability with 9 valid and reliable description test 
items, developed from three indicators of metacognitive ability: 1) goal setting 
skills, 2) process monitoring, and 3) monitoring accuracy. 

The non-test instruments used were in the form of a perception questionnaire 
sheet on metacognitive abilities and an NPCL-SMP learning observation sheet. 
Questionnaire perceptions of students’ metacognitive skills were measured using 
the Metacognitive Skills Inventory (MSI) which was adapted from MAI (Schraw 
& Dennison, 1994) and SEMLI-S (Thomas et al., 2008). This questionnaire con-
sists of 34 statement items which are divided into skills in planning, monitoring, 
evaluation, and revising. 

The data obtained were processed by several stages of testing in the form of 
normality test, homogeneity of variance test, hypothesis testing, and analysis of 
metacognition skills. Test the hypothesis in this study using Gain t-test. Gain 
The t-test was performed after the data were analyzed with normality and ho-
mogeneity tests, while the normalized Gain test was used to determine the in-
crease in metacognitive skills. 

3. Results and Discussion 

The Natural Product Chemistry Laboratory Based on Sasambo Medicinal Plant 
(NPCL-SMP) is one of the practical applications using laboratory materials de-
rived from medicinal plants from the Sasambo tribe (Sasak, Samawa, Mbojo). In 
addition, the application of this practicum will also link the cultural phenomena 
of the Sasambo community with science, especially the natural product chemi-
stry. The laboratory activities create a more meaningful learning atmosphere and 
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students’ understanding of a material will also be better because the learning 
material is associated with the habits or culture of the community. 

In the focus of this research observation is the effect of the Natural Product 
Chemistry Laboratory Based on Sasambo Medicinal Plant (NPCL-SMP) on stu-
dents’ metacognitive skills. The effect of NPCL-SMP can be seen from the in-
crease in the value of the initial test (pretest) to the final test (posttest) in the 
cognitive domain. The implementation of learning is carried out in each class as 
many as 12 meetings including pretest-posttest activities. In the control class, 
they learn through conventional practicum activities where students only follow 
the steps of the experimental activity according to the practicum instructions, 
while the experimental class learns with the NPCL-SMP stages. 

The results of the initial data analysis refer to the students’ pretest scores, so 
the homogeneity test is carried out. From the calculation results obtained ho-
mogeneous class A and B. The results of the homogeneity test of the initial data 
obtained were class A and class B, with Fcount < Ftable (1.24 < 1.71), so it could 
be considered that the control and experimental classes were homogeneous. 

The normality test in this study uses the chi-square formula. Based on the 
calculation results, the pretest value in the experimental class was 6.01 and the 
control class was 9.39. The value (χ2 count) is then consulted with the price (χ2 
table) at a significant level of 5%, which is 11.07 with dk = 5, so that 2count < 
2table which means that the data from the pretest results in both classes are 
normally distributed (Sugiyono, 2014). In the posttest value, the value (χ2 count) 
in the experimental class was 2.85 and the control class was 11.86. The value (χ2 
count) was then consulted with the price (χ2 table) at a significant level of 5%, 
namely 12.59 with dk = 6, so that 2count < χ2 table which means that the data 
from the pretest results in both classes are normally distributed (Sugiyono, 
2014). 

The homogeneity of variance test in this study uses the F-test formula. Based 
on calculations using posttest value data, the Fcount value is 1.29. The price of 
Fcount is consulted on Ftable with a significant level of 5% of 1.69 so that the 
price of Fcount < Ftable (1.29 < 1.69) then the variance of the two data is said to 
be homogeneous (Sugiyono, 2016). 

To prove the hypothesis in this study, the metacognitive skills cognitive result 
data was processed using the Gain t-test formula because in this study there was 
a control group and an experimental group, both of which were given pretest 
and posttest. The difference of average value in this study used t-test (Arikunto, 
2010). Based on the calculation results, the value of t count (3.10) >t table (1.67) 
at a significant level of 5% showed that statistically the application of the Natural 
Product Chemistry Laboratory based on Medicinal Plants Sasambo has a posi-
tive effect on students’ metacognitive skills. 

Students’ metacognitive skills were measured before and after lectures with 9 
essay test items. Furthermore, the data were analyzed by calculating the norma-
lized test gain to determine the average and percentage changes in students’ me-
tacognitive skills scores. The research data related to the average score and the 
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percentage change in the pretest-posttest scores of students’ metacognitive skills 
in each class are shown in Figure 1. 

Based on Figure 1, it showed a graph with an increase in the average value in 
the experimental class which is quite significant (moderate) and the control class 
is classified as a low increase. This average value is obtained from the average 
score for all items on the metacognitive ability indicators: 1) goal setting skills, 2) 
process monitoring and 3) monitoring accuracy. In addition to being measured 
by the test instrument for the description of students’ metacognitive skills, it was 
also measured using a metacognitive skill perception questionnaire based on the 
Metacognitive Skill Inventory (MSI). Students’ metacognitive skills were meas-
ured before and after lectures. Furthermore, the data were analyzed with de-
scriptive statistics to determine the average and percentage change in students’ 
metacognitive skills scores. The research data related to the average score and 
the percentage change in the pretest-posttest scores of students’ metacognitive 
skills in each class are shown in Figure 2. 

Based on the graph in Figure 2 shows the increase in the average value in the 
experimental class is quite significant (moderate) and the control class is classi-
fied as a low increase. This average value was obtained from the average score 
for all questionnaire items on the planning, monitoring, evaluation, and revising 
indicators which were adapted from MAI (Schraw & Dennison, 1994) and  
 

 
Figure 1. Metacognitive skills test average.  

 

 
Figure 2. MSI questionnaire average score. 
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SEMLI-S (Thomas et al., 2008). Based on the results of the analysis, it can be 
seen that the experimental class students who received NPCL-SMP learning had 
better abilities in setting goals, making plans, and determining task completion 
strategies, compared to the control class who did conventional laboratory.  

The first stage of the Natural Product Chemistry Laboratory Based on Sasam-
bo Medicinal Plant (NPCL-SMP) is the pre-practicum stage and the orientation 
of the practicum sample, namely the stage in directing and providing essential 
questions to students about plants in the surrounding environment that have the 
potential to serve as drugs by the public, especially Sasambo. This is done to 
stimulate curiosity and encourage students to reason and determine their learn-
ing goals. In the next stage, students make a project implementation plan and 
project implementation schedule. This activity trains students to determine the 
theme, purpose of the experiment, find relevant information, tools and materials 
needed, experimental procedures and division of tasks among group members. 
The last stage, students present the results of their practicum in front of the 
class. In the discussion process in the presentation activity, students exchange 
information and opinions regarding the results of their practicum whether it is 
in accordance with the material and discourse provided by the researcher and 
can solve the problems given. This means that all students are actively involved 
in the group. In the presentation activity, the researcher also carried out an as-
sessment process through observation sheets assisted by several observers, which 
in this observation sheet contained indicators of metacognitive skills that were 
assessed through attitudes in conducting presentation activities. Of course, this 
observation sheet aims to support research data to see students’ metacognitive 
skills. 

The control class conducts learning through conventional practicum activities 
where students only follow the steps of the experimental activity in accordance 
with the practical instructions provided by the lecturer. This does not facilitate 
the development of students’ metacognitive skills in setting goals, making activ-
ity plans and determining task completion strategies. Students are able to com-
plete practicum assignments but their metacognitive skills are not trained be-
cause they are not involved in the planning process of the practicum activities. 

In the experimental class that applies NPCL-SMP, it presents a fun and mea-
ningful group learning experience. Each student can speak and argue and exert 
all their abilities in understanding the material provided and raise the theme of 
practicum by linking medicinal plants to the Sasambo community, so that their 
learning outcomes increase and have a positive effect on students’ metacognitive 
skills. This is in accordance with the opinion of Amir & Wardana (2018) that 
one’s metacognitive ability will be seen when contextual problem-based learning 
is applied to show students’ awareness in solving problems starting from plan-
ning (planning), monitoring (monitoring), and evaluating (evaluation). Students’ 
metacognitive abilities can help strengthen a thorough understanding of prob-
lems and their solutions with logical arguments, so that students’ self-confidence 
will grow when solving problems (Barbacena & Sy, 2015). The role of the re-
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searcher is as a motivator and facilitator who controls students during the prac-
ticum process and presentation activities. Metacognition skills can help students 
become independent learners and can control their own progress. 

4. Conclusion 

The results obtained indicate that the Natural Product Chemistry Laboratory 
Based on Sasambo Medicinal Plant (NPCL-SMP) can have a positive influence 
on the metacognitive skills of 6th semester students of students (teacher prepa-
ration) from the chemistry education department at one of the state universities 
in West Nusa Tenggara, Indonesia. 
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