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Science Practicum Assessment on 21° Century
Skills: Systematic Literature Review

ABSTRACT:

Assessment is a collection of evidence that is carried out intentionally, systematically, and
continuously and is used to assess student competence. Assessment helps teachers make decisions
about students' needs and guides the planning of learning programs. This study uses a systematic
literature review method using Preferred Reporting Items for Systematic Review (PRISMA). The
research objective was to identify science practicum assessments in education era 4.0 that support
21st-century skills. Articles are collected from various databases, such as Scopus, Web of Science,
Google Scholar, and Researchgate, from 2010-2023. The research results obtained from 115
potential articles show that the practicum is part of teaching in the form of applying the theory learned.
The conclusion is that practicum is a vehicle to develop cognitive, affective, and psychomotor aspects
simultaneously. Every time there is development and progress in the education system, there will also
be changes in the learning and assessment systems as well as the quality of education services in
the 21st-century skills era.
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INTRODUCTION

Quality human resources are important for a country to become a developed, strong, prosperous, and
prosperous country. Efforts to improve the quality of human resources cannot be separated from the
problem of national education. It is in school that all aspects of learning or education meet and
process. Teachers with all their abilities, students with all their backgrounds and individual
characteristics. The curriculum with all its components and the materials and learning resources with
all the subject matter meet and combine and interact in class. Even the results of education and
teaching are largely determined by what happens in the classroom. Therefore, it is appropriate for the
class to be managed properly, and professionally, and must be continuous. The problems found in the
learning process are seen as phenomena that provide awareness for teachers to always provide
innovations in the selection and use of models in the learning process. Learning conducted by the
teacher should not only convey information to students but also be able to create a conducive
atmosphere so that students are interested and able to learn.

The desired expectations from teaching itself are all deliberate efforts to provide motivation, guidance,
direction, and enthusiasm to students so that the learningprocess occurs. During the learning
process, teachers are expected to be able to grow, improve, and maintain student learning motivation
(Kim et al., 2019; Islam et al., 2018; Keiler, 2018). Without high student learning motivation, it would
be difficult for teachers to achieve optimal learning outcomes. Therefore, teachers must be able to
apply motivational strategies in their learning activities. (Romadhon et al., 2021; Mauliya et al., 2020;
Tafonao et al., 2019; Haryudo et al., 2019)suggest that teaching in the teaching and learning process
can generate motivation and stimulate learning activities and even bring psychological influence on
students. Natural Sciences is a science that has a lot to do with everyday life. Science learning in
junior high schools aims to enable students to master science concepts so that in the learning
process students can be invited to think about science in their lives. This learning process is called
learning science process skills. So far teachers have not trained science process skills in the concept
discovery process so science process skills in students are still low. To the subject matter in this
study, one of the methods that can be used as an effort to increase students' activity and science
process skills is the experimental or practicum method.

Science learning cannot be separated from practicum activities. (Umayah et al., 2020; Wahidah et al.,
2021; (Tanti et al., 2020); Sukmawati et al., 2022; Rusmini et al., 2021)put forward four reasons for
the importance of science practicum activities, namely: First, practicum can generate motivation to
learn science. Second, practicum develops basic skills for conducting experiments. Third, practicum
becomes a vehicle for learning a scientific approach, and fourth, practicum supports subject matter.
Teaching objectives will be achieved optimally if adapted to the teaching and learning activities



applied (Coman et al., 2020a)Through practicum activities, students are expected to be able to learn
science by direct observation of the symptoms and processes of science, can experience or do it
themselves, follow a process, observe an object, analyze, prove, and draw conclusions. Students are
also expected to gain knowledge based on the practicum they do themselves, so that students not
only tend to memorize all the material that has been taught, but students can better understand the
concepts in solving related problems.

Practicum-based learning has objectives including (1) to provide practical experience of how
scientists use the scientific method to make scientific observations, starting from making hypotheses
to conducting experiments to obtain evidence supporting or disproving the hypothesis; (2) to provide
skills in practical work, the use of tools and the ability to apply scientific theories (Ermayanti et al.,
2020; Sudarsono &Sukardi, 2017; Suryati& Akmal, 2022;Likita et al., 2020). Achievement or failure in
realizing practicum-based learning objectives is generally determined by the implementation of the
practicum activities themselves. And the education sector requires assessment instruments. Because
assessment is a very important part of educational practice and is carried out through assessment to
improve the quality of learning and to improve the quality of teaching (lbarra-Saiz et al.,
2021;Schildkamp et al., 2020;Andrade, 2019). The teacher is one of the main factors that greatly
determine the success of students in learning which has an impact on the quality of the learning
process (Van Wart et al., 2020;0foghi et al., 2016). The quality of the learning process carried out by
the teacher at school is influenced by the lesson plan prepared by the teacher (Udim et al., 2018).
Evaluation of learning is a process of collecting data and information in making decisions about
learning activities, including programs, curricula, learning methods, and other school activities
(Nugraha et al., 2018). Evaluation of learning aims to determine the effectiveness and efficiency of the
learning system which includes objectives, materials, methods, media, learning resources, learning
environment, and assessment systems in learning, as well as knowing the level of knowledge, skills,
attitudes, and values of students for certain types of education. (Haleem et al., 2022; Kintu et al.,
2017; Singh et al., 2021). In carrying out learning evaluation activities, teachers need evaluations that
are good and right on target so that they are right on target. There needs to be a good concept in
learning evaluation. The concept consists of the purpose of evaluating the learning process and the
stages of implementing the evaluation. To be able to measure the learning success of good students,
good measuring instruments are needed. Otherwise, the information received cannot be trusted and
may not give a true and fair picture of learning outcomes. Assessing student learning outcomes is one
of the routine tasks that must be carried out by educators in the world of education. Assessment of
learning outcomes is carried out, among other things, to diagnose student strengths and weaknesses,
monitor student learning progress, and assess achievement of curriculum objectives, especially those
related to skills.

The main problem that often exists in the field is the low understanding of teachers regarding 21°-
century skills and their lack of skills in evaluating learning assessments related to 21%-century skills
(Stehle& Peters-Burton, 2019; van Laar et al., 2020; Santosa et al., 2022). This is not optimal and
results in student learning that is contrary to the curriculum design used. In general, there are two
types of tests, namely subjective tests and objective tests, which are administered by teachers to
assess student learning outcomes. Assessing learning outcomes and learning activities is the task of
a teacher. But in practice, teachers focus on assessing learning outcomes, but learning assessment is
often ignored or at least pays little attention. The progress of a learner is not only reflected in his
learning outcomes but also in the way his learning process is monitored (Panadero, 2017). To
overcome these problems, the teacher must be able to read all of his assignments in reading the
challenges and problems that exist now. Teachers must be able to find explanations on their own and
be able to solve problems that arise due to the impact of the progress of the times, where not all
progress in this era has a good impact, some have a bad impact that should be given more attention.
The demands from the international community on teacher duties entering the 21st era are not easy.
A professional teacher should be a well-educated and well-trained person who has rich experience in
his field. Currently, there are many modern or technology-based assessment tools that teachers can
use to provide assessments or assessments to students (Wolf & Lopez, 2022). This of course can
make the teacher's assessment more effective and efficient.

The use of competency-based assessment tools is also expected to make tests more comfortable for
students (Jacob et al.,, 2022; Halimi &Seridi-Bouchelaghem, 2021; Gyll& Ragland, 2018). Another
study (Nashir& Laili, 2021) found that using e-learning-based learning would make the learning
assessment process more efficient because students could access it from anywhere. Several modern
technology-based evaluation tools that can be used by teachers to create quizzes or record students'
opinions in learning and carrying out science practicums are such as Kahoot, quizizz, socrative, poll
Daddy, verso, poll everywhere, google form, class maker, and so on (Adriyono et al., 2022). Teachers



can use these tools to welcome modern assessments that are more interesting than making quizzes
with paper or whiteboards which are still conventional, of course in implementing this modern
technology-based assessment the teacher must also pay attention to 4C skills in 21%-century
learning. The assessment can also be developed to provide formative assessments to students. The
research objective was to identify science practicum assessments in the 4.0 education era that
support 21%-century skills.The results of the formulation of research questions related to Science
Practicum Assessment in the 21%-Century Skills Era: Systematic Literature Review which can be
seen in Table 1.

Table 1. Research question

Code Research question Motivation

RQ1 How is the development of the Science Identification of articles related to science
Practicum? practicum

RQ2 Howisthesciencepracticumassessment? Identification of articles related to the science

practicum assessment

METHOD

Article selection process and criteria

The research method is a systematic literature review and selected scientific articles follow the
PRISMA diagram (Preferred Reporting Item for Systematic Review and Meta-analysis), described in
Figure 1. Keywords science, science practicum, assessment, 21st-century skills using databases,
such as Scopus, Web of Science, Google Scholar, and Researchgate from 2010-2022 to conform
with the latest findings. The procedures carried out in systematic literature review research, namely
writing the background and research objectives, compiling research questions, searching the
literature, selecting articles, extracting articles, assessing the quality of basic studies, and
synthesizing data.Publications were selected based on the title of the article and abstract, followed by
the full text of the article following the inclusion and exclusion criteria (Table 1).

Literature search (n=90)
from database Scopus, Web of Science,
Researchgate, and Scopus

Screening and selection of articles J
based on title and abstract (n = 15)

,_p‘ Automated duplicate removed (n = 4)

Abstracts that are not in English (n = 5)

Reviews (n = 6) Non-English titl.e of the article (n = 10)
Irrelevant topics (n = 8) Reviews (n =5)
(_[) Irrelevant topics (n = 4)

Duplicate titles (n = 5)

[ Article potential (n =28) }

(—DT Excluded (n= 10) ‘

4
[ Critical reviewed studies (n = 18) }

Figure 1: The PRISMA method in a systematic literature review



Table 2. Inclusion and exclusion criteria

INCLUSION EXCLUSION

Science Practicum Assessment on 21°- 1. Review
Century Skills

Be in Google Scholar, Web of Science, 2. Notwritten in English
Scopus, and Researchgate

Be published before 2023 3. Irrelevant topics to Science Practicum
Assessment on 21°-Century Skills

Be written in English 4. Duplicate titles

RESULT

Literature search

A literature search was carried out on relevant articles using keywords, namely Science, science
practicum, assessment, and 21%-century skills. Articles are collected from various databases, such as
Scopus, Web of Science, Google Scholar, and ResearchGate. The strategy used to search for
articles was predetermined inclusion and exclusion criteria. It aims to occur a determination in finding
the article you are looking for. Literature search results obtained 90 articles.

Screening and selection of articles

Screening and selection of articles used inclusion criteria to guide the search and selection of English-
language research articles.Complete articles published in international journals starting in 2016-2022
indexed in the database.Screening and selection of articles results obtained 28 potential articles.

Data Extraction, Primary Study Quality Testing, and Synthesis

Data extraction aims to collect data to answer predetermined research questions. The research
quality test plays a role in determining the interpretation of the synthesis of findings and compiling the
conclusions described. Data synthesis aims to collect evidence from selected studies to answer
research questions.Results of data extraction, primary study quality test, and synthesis obtained 18
articles used for critical review studies.

DISCUSSION

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement is a
set of guidelines that provides a standardized framework for reporting systematic reviews and meta-
analyses. It aims to improve the transparency and quality of reporting in these types of research
articles. The PRISMA statement was first published in 2009 and has since been updated in 2020 to
reflect advances in methodology and terminology(Page et al., 2021).

These extensions provide additional guidance for reporting these specific types of reviews. Overall,
adherence to the PRISMA statement helps to enhance the reliability and reproducibility of systematic
reviews and meta-analyses in the field of research.

Evaluation comes from the word evaluation (English) which means assessment or assessment. The
word is absorbed into the Indonesian term to become "evaluation". Meanwhile, according to the term
evaluation is a process of planning, obtaining, and providing information that is needed to make
alternative decisions.

Sciencepracticum

The rapiddevelopmentofscience, especiallyscienceandtechnology, ontheonehand has
indeedprovidedmanybenefitsfortheprovisionofvarious human needs. Butontheotherhand,
thisisatthesametime a challengeforus in educationtobeabletoprepare a

generationofpeoplewhohavescientificliteracy, namelypeoplewho are ableto open theirself-sensitivity,
examine, filter, apply, andparticipate in contributingtothedevelopmentofscienceitselftoincreasewelfare.
andthebenefitofsociety. Scientificliteracyisveryimportantfortoday'slife.
Sciencewithitsscientificcharacteristicsandmethodologyforthedevelopmentofscienceandtechnologyisthe
heartof modern civilization. Accordingto(PlojVirti€, 2022);(Ali et al., 2022);(Fausan et al., 2021), a

societywithscientificandtechnologicalliteracymust: 1)
haveanunderstandingofmeaningfulaspectsofscienceandtechnologyandbe in  accordancewiththeir
mental-cognitivedevelopment, 2) beabletofindsciencefunandappreciateit, 3)

usescientificandtechnologicalknowledgetofulfillandenjoylife. Variousissuesofhealth,



energysustainability, natural resources, environmentalquality, andthedynamicsofthe human
populationanditsculturerequirebetterscientificattentionandthinkingfromsociety. If we are not

readytoplay a roleandfacethischallenge,
thenoursocietywillgetworseleftbehindandbecomeanobjectforother, moreadvancedsocieties. In
thiscontext, scienceteachers are thespearheadoftheprocessofpreparingandestablishing a science-
literatesociety. Throughlearningthatis in accordancewiththescientificnatureofscience,
itispossiblethatthecommunity'sneedscanbefulfilled. The characteristicsofscience as a
bodyofknowledge, scienceor natural science are

formedfromtheinterrelationshipsbetweenscientificattitudesandprocesses,  investigationsof  natural
phenomena, andscientificproducts.

The descriptionaboveexplicitlystatestheimportanceofapplyingscientificprocessesandscientificattitudes
in sciencelearning. The developmentandmasteryofscientificattitudesandscienceprocessskills are
alsooneoftheimportantgoals in learningscience(Suryanti et al., 2018). Learningwith a
processskillsapproachisan ideal
learningforfulfillingthedemandsofapplyingthescientificprocessandscientificattitude. To
supportthesciencelearningprocess, in additiontoproviding material orsubjectmattertheoretically,
itisalsonecessarytoproveitwiththeexistingreality in theformofpracticum(Budiarti et al., 2022);(Yulkifli et
al., 2019). Basedontheterminology, practicumcanbeinterpreted as a
seriesofactivitiesthatallowstudentstoapplyskillsorpracticesomething(Anjum, 2020). In otherwords, in
practicumactivitiesitisverypossibletoapply a varietyofscienceprocessskills as well as develop a

scientificattitudethatsupportstheprocessofacquiringknowledge in students(Wiwin&Kustijono,
2018);(Laila et al., 2022);(Wulandari et al., 2020). Thisiswhereitcanbeseenhowpracticum has a
veryimportantposition in learningscience.

Learningthroughpracticumallowstheachievementoflearningtargets as a whole in studentsand in
accordancewiththedemandsofthecharacteristicsofscience(Darling-Hammond et al., 2020).

SciencePracticumAssessment

Broadlyspeaking, participationistheparticipationofstudents in
thelearningprocesswhichincludesreceivingresponsesfromoutside, respondingto a problem,
andanswering a problem thatisbeingdiscussed. Studentparticipation in
classwillaffectthelearningprocessitself,

wherewithhighparticipationaneffectivelearningatmospherewillbecreated. Studentparticipation in
learningisveryimportanttocreateactive, creativeandfunlearning.

Thusthelearningobjectivesthathavebeenplannedcanbeachieved as much as possible.
Thereisnolearningprocesswithouttheparticipationandactivenessofstudentswholearn.
Everystudentmustbeactive in learning, onlywhatdistinguishesitisthe level/weightofstudentactivity in
learning. Thereisactivity in thelow, medium andhighcategories. Accordingto(Haleem et al., 2022b);
(Stehle&  Peters-Burton,  2019b); (Coman et al, 2020b)that in termsofprocess,
learningandcompetencyformationitissaidtobesuccessfulandofgoodqualityifalloratleastthemajority
(75%) ofstudents are activelyinvolved, bothphysically, mentallyandsocially in thelearningprocess.
Here theteacher'screativityisneeded in teachingsothatstudentsparticipate in learning. The
useofappropriatestrategiesandmethodswilldeterminethesuccessofteachingandlearningactivities.
Teachingandlearningmethodsthat are  participatorybytheteacherwillbeabletobringstudentsinto  a

moreconducivesituationbecausestudentsparticipatemoreopenlyandsensitively in
teachingandlearningactivitiesso as tobeabletocreate a livelyclassroomatmosphere,
namelythereisinteractionbetweenteachersandstudentsandstudentswithstudents .
ThisisrelatedtotheassessmentoftheSciencePracticum in
whichtheassessmentofactionsorpracticaltestscanbeusedeffectivelyforthepurposeofcollectingvariousinf
ormationabouttheformsofbehaviorthat are expectedtoappear in
studentsduringtheongoingSciencepracticum(Ahmed et al., 2019). Modelsofpracticumactivities are not
onlyorientedtowardsdiscoveries, butcanalsobeorientedtowardsproofor as a
vehicleforfindingsolutionstoproblems.

Accordingto(Wibowo, 2018)There are threekindsofmodels in practicumactivities,

namelytheinductivepracticum model, theverificationpracticum model, andtheinquiry model. a)
theinductivepracticum model developedbyFrancisBaconsuggeststhatpracticumactivities are
collectingpatternsofrelationshipsbetween data andthenfindingtheoriestorationalizeeverything, or in

otherwordsfromfactstogeneralizations; b) theverificationpracticum model
developedbyPopperaccordingtothisunderstandingviewsscientistsstartingtheirinvestigationswith a
hypothesisderivedfromtheresultsofexperienceandcreativity. Thisverification model

activityismoredirectedatprovingthetheorythat has beenstudiedbystudentsbefore. c)



theinquirypracticum model, namelystudents are like a scientistdoinganexperiment, they are
requiredtoformulateproblems,  designexperiments, assembletools, makecarefulmeasurements,
interpret data, andcommunicateit.

ExcessPracticumassessment(Dewi  &Kartowagiran, = 2018)isbeingabletoassesscompetence in

theformofskills, itcanbeusedtomatchsuitabilitybetweenknowledgeabouttheoryandskills in
practicesothattheassessmentinformationbecomescomplete, in
practicethereisnoopportunityforstudentstocheat,
andtheteachercangettoknowmoredeeplyaboutthecharacteristicsofeachstudent. The
disadvantagesofpracticumassessment are thatittakes a long time, costs a lot andistedious,
mustbecarriedout in fullandcomplete, andtheskillsassessedthroughactiontestsmay not
beofcomparablequalitytotheskillsdemandedbytheworldofworkbecauseadvances in
scienceandtechnology are alwaysfaster. fromwhatyouget.
Sciencepracticumassessmentdemandsmorecomprehensiveassessmenttechniqguesandmethods.
Comprehensiveassessmentisanassessmentcarriedout as a
wholewhichincludesseveralaspectsofthesciencepracticumparticipants(Elfrida et al., 2021),

namelyknowledge, understanding, skills, andattitudes; oritcanalsorefertothemeasuringinstrumentused.
Assessmentofsciencelearningprocessesandoutcomesdemandsmorecomprehensiveassessmenttechni

guesandmethods. In additiontotheaspectsoflearningoutcomesandpracticumthat are
assessedmustbecomprehensive, namelycognitive, affective, andpsychomotoraspects,
assessmenttechniqguesandassessmentinstrumentsshouldbemorevaried, bothtestsand non-
testscarriedouttodeterminetheextenttowhichcompetency has beenachieved.
Learningoutcomescanbedividedintoknowledge, reasoning, skills, workandaffective. The
resultsofthepracticumcanberevealedordetectedthroughseveralwaysortechniquessuch as:
limitedchoiceorresponse, essayassessment, performanceassessment, and personal

communicationsothatitcanclearlycollectinformationrelatedtostudentsandcanbeusedtomakedecisionsth
at are appropriatetolearningandsciencepracticumandfindoutwhatqualitytheyexpectstudentstohave in
the era ofeducation 4.0.

CONCLUSION

Assessment is the collection of evidence that is carried out intentionally, systematically, and
continuously and is used to assess student competence. Assessments provide feedback on student
learning progress for students, parents, and teachers. The assessment also helps teachers to make
decisions about student needs and guides planning learning programs. In addition to this, assessment
must be an integral part of the learning program. Teachers need to pay attention to evidence of
learning from the daily activities carried out by students. This evidence will show what students
already know, and what they still need to know. Assessment literacy is defined as an understanding of
the principles of assessment. Teachers who have solid assessment literacy will be in a good position
to integrate assessment into learning, because they use appropriate forms, according to learning. It
can be concluded that practicum is part of teaching in the form of application of the theory learned.
Besides that, the practicum is also a vehicle for developing cognitive, affective, and psychomotor
aspects simultaneously. The learning process with practicum places more emphasis on direct student
involvement in the learning process. An important part of this learning assessment is how to carry out
the assessment, what are the assessment procedures, data processing, scoring, and reporting. Every
time there is development and progress in the education system, changes will also be made to the
learning and assessment systems.
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