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Abstract: Basic Biology subjects are integrated between theory and practicum. Practical 
learning is an essential way that teachers can take to improve students' science process 
skills, so a valid instrument is needed to measure it. The objective of this study is to 
produce a valid performance assessment instrument in practical learning; a student 
worksheet in practical learning; the improvement of science process skills; and teacher 
response. The type of research is referring to model of 4-D. The subject of research is 
composed of the students in the odd semester academic year 2021-2022 at SMA 
Muhammadiyah Langsa. Instruments of research consist of validation sheet, student 
worksheet, observation sheet, questionnaire. The findings show validity score is 84% (good 
category); student worksheet in practical learning is 43% (very good category); there is the 
improvement of students science process skills before and after the practical learning, 
which shows by N-gain value of 0.64% (high category); and teacher response to developed 
performance assessment instrument is 83% (very practical category). 
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Introduction  

  
Biology subjects in learning activities cannot be 

separated from understanding the concept so an 
assessment of student performance during practicum is 
required (Basri et al, 2017). The most difficult subjects 
in Biology are plant taxonomy, genetics, and plant 
physiology since more and deep analysis should take to 
mastery the concepts. Biology is composed of complex 
and fascinating things including the concepts, events, 
and processes so the explanation from the teacher or 
lecturing learning models is unable to cover students’ 
nature of learning, whereas practical learning is very 
suited to meet students’ needs of learning science. 
Practical learning is part of the learning activities 
carried out during special hours in the laboratory and 
integrated with science lessons (Hidayah, 2017). In 

addition, practical learning is used to boost the 
students’ deeper understanding and develop students' 
process skills (Puspita et al in Asiah et al, 2017). 
Learning through practicum will stimulate students to 
analyze a concept by investigating problems 
(Jamaludin, 2017). Therefore, practical learning can 
increase student learning motivation and student skills 
(Suryaningsih, 2017). The most important aspect in 
practicum assessment is the psychomotor aspect which 
includes preparing tools and materials, conducting 
experiments, and post practicum activities in the form 
of performance (Tamsil et al, 2019). 

The implementation of practical learning is 
inseparable from science process skills, where science 
process skills begin with an observation. The concept of 
science process skills is related to the opinion of 
Toharudin (2011) which explains that science process 
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skills include skills of making observations, 
communicating, grouping (classification), doing 
measurements, making conclusions, predicting, 
identifying variables, identifying tabulations, 
identifying graphs, describe variable relationships, 
obtain and process data, analyze investigations, 
formulate hypotheses, conduct experiments.  

Science Process Skills are very important for 
students as a provision to use the scientific method in 
developing science so that they can gain new 
knowledge or develop their existing knowledge 
(Afrizon et al., 2012). Science process skills are also an 
approach in teaching science based on what scientists 
found in research (Rusman, 2013). 

To support practicum activities in the laboratory, 
a practicum guidebook has been compiled in the form 
of modules, and in the module, there is a practicum 
activity assessment format. Assessment of biology 
practicum activities is based on scores consisting of: (1) 
preparation stage, (2) implementation stage, (3) 
reporting stage, and (4) final practicum stage 
assessment (final test). 

The final evaluation of the practicum should not 
be done with a written test, because one of the aspects 
developed in the practicum course is laboratory skills. 
To assess the ability that involves a performance, an 
alternative assessment is carried out. This alternative 
assessment can be in the form of an authentic 
assessment, portfolio assessment, and performance 
assessment. 

The part of the evaluation contained in the 
performance assessment must be integrated with 
students' daily lives (Nurfitriani et al, 2018). 
Performance assessment in practicum activities can 
motivate passive students to be active and not only rely 
on their group because there are awards for each 
student (Meikapasa, 2017). Performance assessment for 
teachers can improve and increase the quality of 
learning because they know the abilities that have not 
been achieved by students through performance 
assessment (Zulfatin in Setiyana et al, 2017); 
Performance assessment can also foster teacher 
creativity in developing the assessment process in 
learning (Mulyani et al, 2017). In addition, performance 
assessment can improve the quality of learning 
(Usmeldi, 2016). When the assessments are correctly 
implemented, the results of the assessment will be 
appropriate to what is expected (Fadillah, 2017). 

Previous research by (Windyarani et al, 2017) 
explains that learning by conducting assessments can 
improve student performance and teacher creativity. In 
conducting a performance assessment, it is necessary to 
pay attention to important aspects which students 
should have during the activities. Normally, students' 
performance skills are not too varied and can still be 

reached by using a rating scale (Basri, 2017). Based on 
this explanation, performance assessment is needed by 
teachers, especially in practicum activities so all 
students could be actively engaged in the learning 
process. 

Preliminary observations made by researchers at 
the science laboratory of SMA Muhammadiyah Langsa 
show that the science laboratory already has tools or 
materials to support science practice and can be 
categorized as complete, but the problem is that most 
science teachers, especially teachers in the field of 
biology, only rely on student’s worksheet with simple 
and inadequate assessment tools in practical activities. 
Whereas in measuring students' psychomotor abilities, 
it is not possible to use incomplete assessments because 
the learning concept in the 2013 curriculum (KI4) 
emphasizes the process of assessing student 
performance. The teacher's lack of knowledge in 
compiling the correct performance assessment 
instrument causes the results obtained to be unclear. As 
a way to provide better and fair results, the teacher 
must be able to conduct direct assessments and use 
valid, practical, and effective instruments. 

Based on the previous explanation, the 
researcher will conduct research on the Development of 
Performance Assessment Through Practical Learning to 
Improve Process Skills at SMA Muhammadiyah 
Langsa. 
 

Method  
 

This type of research refers to the 4-D model of 
Thiagarajan, Semmel & Semmel (1974). The 4-D model 
was chosen based on the consideration that this model 
is clearer, more complete, directed, structured, and 
systematic. This model consists of 4 stages, namely: 
define, design, develop, and disseminate. The 
dissemination stage has not been carried out in this 
study because that stage will be included by 
researchers in further research. The product developed 
in this research is a performance assessment instrument 
in practicum learning with procedures and 
development including (1) the definition stage, namely 
(a) problem analysis, which includes; teacher 
interviews in the field of study, field observations, and 
analyzing the lesson plans for Biology subjects. (b) 
Competency analysis. (c) Analysis of the scope of 
topics/materials that students must achieve. (d) 
Identification of problems, namely analyzing the 
presence or absence of authentic problems used in 
teaching science class practicum at SMA 
Muhammadiyah Langsa. (2) The design stage is to 
design a performance assessment instrument which 
starts from the preparation of tests, media selection, 
format selection, and initial design. (3) The 
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development stage, the activities at this stage are: (a) 
validation as a follow-up result from the design stage. 
Validation is done by providing an assessment sheet of 
performance assessment instruments to validators who 
have competence in the field of Biology Education. (b) 
Revisions are made to improve the results of the 
assessment by the validator. (c) Small-scale test, which 
is an activity to test the readability of the practicum 
instructions that have been prepared. A total of 20% of 
students who have taken Biology subjects, especially 
Basic practicum, are used as trial respondents (small 
scale). (d) Large-scale test, which is an activity that aims 
to re-examine the usability of the practicum learning 
performance assessment instrument on a larger number 
of students. The number of students who acted as 
samples in the large-scale test was 100% of the students 
taking Biology subjects. 

The research subjects used 20 students who took 
the Biology subject in the odd semester of 2021-2022 
academic year. The research was conducted at SMA 
Muhammadiyah Langsa. The study was carried out 
from April to October 2019. The research instruments 
consisted of: (1) validation sheets; (2) student 
worksheets on the implementation of practical learning; 
(3) observation sheet on the implementation of science 
process skills; (4) teacher's response questionnaire. Data 
analysis techniques include (1) validation data collected 
from scoring assessment sheets given to expert 
validators and then averaged in each aspect and used 
as a percentage; (2) student worksheet scores in 
percentage form; (3) science process skill data analyzed 
by N-gain score; and (4) teacher responses were 
analyzed from the average score obtained on each 
indicator and presented in the form of a percentage. 
 

Result and Discussion 
 

This research was conducted to determine the 
process of developing a performance assessment 
instrument through practical learning to improve 
science process skills. The results of research carried 
out at SMA Muhammadiyah Langsa are explained 
below. 
 
Stage of Field Preliminary Study  

At this stage, the research team carried out 
observations and collected information to support the 
background. Moreover, the research team also 
observed the situation of the learning process carried 
out by the biology teacher in practical learning and 
observe the condition of the laboratory at SMA 
Muhammadiyah Langsa. The finding reveals the 
implementation of practical learning is very rarely to 
carried out. This is due to the limited tools and 
chemicals available in the laboratory. Most of the 

teachers (80%) have given score to students’ 
psychomotor activity rely on their activity in asking 
questions or expressing opinions, student discipline, 
and cooperation. About 80% of teachers stated they did 
not understand the performance assessment instrument 
and had never made it. This is due to the absence of 
training for teachers related to the implementation of 
practicum by making performance assessment 
instruments. 

Another fact is that teachers tend to carry out 
practical learning only by assessing the activity of 
students during practicum activities, both in terms of 
asking questions, responding, conveying the results of 
discussions or opinions. The activities of students in 
terms of using the laboratory tools are not paid 
attention to by the teacher, meanwhile, the activities 
such as asking, responding, conveying the results of 
discussions or opinions are not included in 
psychomotor skills, but students' attitude skills. 
 
Design and Development Stage 

Based on the results of needs analysis and 
interviews with Biology teachers at SMA 
Muhammadiyah Langsa, teachers need an instrument 
sheet for the implementation of the practicum in the 
form of an assessment of students' science process 
skills. Data at the development stage in this study 
include expert validation data (material, construction, 
and language). The results of the expert assessment are 
presented in Figure 1. 

 

 
Figure 1. Expert validation of performance assessment  

 
Aspects assessed by the validator on the 

performance assessment instrument include aspects of 
language, construction, and material. The results of the 
experts’ validators assessment showed that the 
language aspect got a score of 75% (high), the 
construction indicator aspect scored 83% (high) and 
material got a score of 94% (very high). It can be 
concluded that this performance assessment instrument 
is suitable for use in practical learning. 
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The results of the research at the validation stage 
of the performance assessment instrument are in 
accordance with the results of research conducted by 
(Diartha, et al., 2017) that learning by applying a 
performance assessment instrument can improve 
student learning outcomes. This can be seen in the 
psychomotor learning outcomes of students by 57% 
with a very good category. The improvement of 
students' creative thinking skills after the 
implementation of virtual laboratory learning is 
because students are actively stimulated to learn 
existing concepts. The results of the development of 
performance assessment instruments on the insect 
respiration system practicum that has been content 
validated indicate that the student practicum 
performance assessment instrument is in accordance 
with predetermined and valid criteria used as an 
assessment of student practicum performance 
(Nurhayati et al., 2019). 

The validation of the students’ practicum 
performance assessment instrument on the indicators 
for filling out the instrument and indicators of 
conformity with the indicators and objectives of the 
student practicum performance assessment showed 

very valid criteria which had an average of 3.50. The 
next indicator is the language used in the student 
practicum performance assessment instrument that has 
valid criteria with an average of 3.33. Previous research 
on the language aspect has feasible and valid criteria 
used for practicum performance assessment with an 
average of 3.89 (Sukmawa et al, 2019). The suitability 
indicator with the rubric has valid criteria with an 
average of 3.00, this is in accordance with research 
conducted by (Basri et al., 2017) with an average of 3.5 
with very valid criteria. So that the results of the overall 
validation of the student practicum performance 
assessment instrument have valid criteria with an 
average of 3.33 and are valid to be used as an 
instrument for assessing student science performance. 
The performance assessment at the presentation stage 
of experimental results for all materials was higher than 
in the preparation and implementation stages with the 
average percentage of experimental results being 88.3% 
(Sari et al., 2020). 

Furthermore, the results of the development 
stage of the students’ performance assessment 
instrument in biology practicum learning can be seen in 
Figure 2. 

 

 
Figure 2. Students’ worksheet on practical learning 

 
The graph above shows that the assessment 

instrument for student practicum learning performance 
on student worksheets consists of 3 (three) indicators 
and four (4) alternative answers. The highest value is 
found in the alternative answers often with an average 
score of 43%. This indicates that the practicum activities 
are going very well. In line with the results of 
Nurhidayati's research (2016) which states that 
practicum preparation is the first step that must be 
thoroughly prepared before carrying out activities, 
including tools and materials, practicum rooms, work 

safety tools, grouping practicum participants, teacher 
readiness in directing the course of practicum, and 
practical guide as a written procedure in carrying out 
the practicum method. This is in accordance with the 
research of Khamidah and Aprilia (2014), the 
preparation of laboratory facilities and infrastructure is 
an important thing that supports the implementation of 
practicum activities. Students' skills in preparing 
practical tools and materials needed in practical 
activities will support the implementation of biology 
practicum very well (Indriastuti et al., 2013). 
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Related to the explanation of the results of the 
student worksheets in the implementation of 
practicum, the next step will describe the assessment of 

science process skills assessed by the observer in the 
implementation of the practicum at SMA 
Muhammadiyah Langsa as follows. 

 

 
Figure 3. Science Process skills result 

 

The graph above shows each indicator of science 
process skills in practical learning. The implementation 
of the practicum is assessed before and after the 
activity. Furthermore, the results of the assessment of 
20 students who carried out biology practicum were 
calculated to measure their science process skills with 
the N-Gain formula. The results of the calculation of N-
gain on science process skills before the 
implementation of practicum learning obtained a score 
of 49.91% with a fair category while after practicum 
activities a score of 81.45% was obtained and stated in a 
good category. It can be concluded that there was an 
increase in students’ science process skills through the 
implementation of practicum with an average score of 
0.64% (high category). 

Students' science process skills on cell material 
are influenced by learning with the Problem-based 
learning model with the help of peer tutors (Tsaniyyah 
et al., 2019). Types of students' science process skills 
that increase include all basic skills and integrated 
skills. Research (Duda et al., 2019) explains that 
problem-based learning through practical activities can 
improve process skills. Prasetyo (2016) also explained 
that the science process skills-based microbiology 
practicum guide is a learning tool developed with 
reference to the ADDIE development model to produce 
valid, effective, and practical products. 

The effectiveness of using a guided inquiry-
based science practicum guide is known to influence 
student activities, motivation, and learning outcomes. 

(Handayani et al., 2014). Research by Widyaningrum & 
Wijayanti (2019) showed that there was an increase in 
students' scientific performance skills through the 
implementation of a guided inquiry-based biochemical 
practicum book with an increase from cycle 1 to cycle 2 
by 52.62% and the N-gain value of 0.84 (high category).  

 

 
Figure 4. Teacher Responses 

 
The results of the assessment of the teacher's 

response obtained a value of 82%, so it was concluded 
that the assessment instrument was "Very Practical". 
This is based on the theory which states that "observers 
are said to have a positive response to the assessment 
instrument if 50% of them give a positive response to a 
minimum of 70% of the number of aspects asked" 
(Lestari, 2017). 

The practicality of the performance assessment 
instrument is related to the research results of 
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Sujarwanto (2015) where the performance assessment 
instrument provides convenience for teachers both in 
the implementation, examination, and storage of 
learning outcomes. The practicality of the assessment 
instrument is related to its ease to use when preparing, 
using, interpreting/obtaining results, as well save the 
results of the evaluation (Dimyati and Mudjiono, 
2013:198; Rogier, 2014). In addition to practicality, the 
effectiveness of the product is also assessed in field 
trials. Effectiveness refers to the success of the 
instrument in achieving the initial goals that have been 
set (Degeng, 2013; Trianto, 2011). The instrument is 
declared effective if it succeeds in achieving the initial 
goal of its development. In the context of this research, 
the instrument is declared effective if the instrument is 
successfully used to record student skills in real terms, 
through performance assignments, projects, and 
portfolios from teachers. 

The feasibility of the TGT (teams games 
tournament)-based practicum instructions equipped 
with a practicum performance assessment instrument 
in the "very good" category based on expert validation 
and testing on students (Ramadani et al., 2015). 
Application of assessment’s instrument was positively 
responded to by students. The profile and ability to 
develop assessment in the affective domain was 
implemented with techniques and instruments in form 
of attitude and self-assessment that reached 90% with 
very good categories (exactly the same as the format of 
the assessment guidelines) in accordance with the 2013 
curriculum and modification forms reached up to 27% 
categories as very less. Teachers' ability needs to be 
developed, instrument assessment techniques need to 
be improved. Data were analyzed descript (Lestari et 
al., 2019).  

The results of the regression analysis indicate 
that there is a strong correlation between the use of 
students' worksheets to support virtual laboratory 
activities for knowledge and skills competencies 
(Hidayati and Masril, 2019). The attitude they are 
observations, self-assessment, assessment among 
students, journal and interview was answered by 
teachers with yes 65,62%, knowledge was answered by 
teachers by yes 88,75% and skill were answered yes  
87,75%.  The ability of teachers in applying authentical 
assessment was answered yes as many as 78,75% and 
the next verbally answered by teachers because of the 
problem in applying authentical assessments (Haqiqi et 
al., 2018).  

 
Conclusion  
 

This research produces a product in the form of 
developing a performance assessment instrument 
through practical learning to improve process skills 

with (1) a validity value of 84% (good category); (2) 
student worksheets on the implementation of 
practicum learning by 43% (very good category); (3) 
there is an increase in student process skills before and 
after the implementation of the practicum, indicated by 
an N-gain of 0.64% (high category); and 4) assessment 
responses by teachers to the performance assessment 
instrument for the implementation of practicum by 83% 
(very Practical category). 
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