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Abstract. The purpose of this research is to know the responses of re-
spondents and university types on the development of scientific attitude 
instruments that are integrated with automatic feedback on science 
practicum performance assessments at four universities in Indonesia. 
Using a case study approach and cluster random sampling procedures, 
the data were examined with a Kruskal-Wallis test. Questionnaires, in-
terviews at the management level, and observations directly were used 
to collect data. The research sample included three hundred seventy-
six undergraduates and teachers in college at four different universities. 
The findings reveal no performance assessment of scientific attitude 
since there was no standard instrument. The assessment results of pri-
vate colleges were similar to those of public colleges (p > 0.05) in meas-
uring scientific attitude integrated with real-time feedback, implying that 
neither public nor private universities have conducted scientific attitude 
of performance assessments with real-time feedback on science practi-
cum. The analysis statistical results were not significant between un-
dergraduates and teachers in college regarding the measurement of sci-
entific attitude on performance assessments integrated with real-time 
feedback in science practicum (p > 0.05), implying that undergraduates 
have the same experience as lecturers in assessing scientific attitude 
on performance assessment with feedback in science practicum. This 
study suggests developing scientific attitude measurement on perfor-
mance assessment that provides real-time science practicum feed-
back. 

Keywords: Performance Assessment; Science Education; Scientific At-
titude. 

INTRODUCTION 

The term "assessment" refers to systematically 
collecting qualitative and quantitative data con-
cerning the achievements and characteristics of a 
science program [1]. According to the information 
provided in reference [4], assessment is defined 
as the methodical gathering of information about 
students, particularly concerning their activities 
and knowledge. The professors can monitor the 
students, evaluate their skills and knowledge, and 
examine the products that the students generate 

while they are collecting information. Assessment 
activities consider not only the characteristics of 
the students being evaluated but also the charac-
teristics of the instructional methods, the curricu-
lum, the facilities, and the administration of the 
teaching institution. "Assessment instruments" 
refers to various official and informal measures or 
processes utilised to gather information about 
students. Written examinations, oral examina-
tions, observation sheets, interview guides, and 
homework assignments are examples of tests that 
may be included [16].  
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The implementation of student learning activities 
that integrate tasks that involve advanced cogni-
tive capacities and the integration of broad 
knowledge by contextual learning objectives is an 
example of authentic assessment. When the eval-
uation of learning goes beyond the classroom 
bounds and represents something significant for 
the students, then the assessment is considered to 
have achieved authenticity. To conduct an authen-
tic review, you need to possess the exact skills and 
capabilities required to execute the work 
properly. An accurate assessment is advanta-
geous in several different ways. First, it requires 
students to come up with their responses instead 
of choosing from a list of already established pos-
sibilities. The second benefit is that it encourages 
higher-level thinking and fundamental skills. 
Thirdly, it provides an in-depth analysis of a thor-
ough undertaking or assignment. 

Last but not least, it is included in the instructional 
process. Lastly, it uses examples of students' 
work, such as a portfolio. Sixthly, it is founded on 
well-defined standards for students to follow. In 
the seventh place, it makes it possible for various 
perspectives to arise. Eighthly, it shares a lot of 
similarities with learning in the classroom. The fi-
nal benefit is that it teaches students how to eval-
uate their work [16].  

The evaluation method utilised to ascertain the 
outcome of the learning process is known as au-
thentic assessment. Authentic assessment is rele-
vant to the scientific method in education, as de-
scribed by the standards of the Curriculum 2013, 
which may be found here. It does an excellent job 
of measuring learners' development in their edu-
cational achievements. Authentic evaluation aims 
to assess a person's capabilities in a variety of sit-
uations that are representative of real-world situ-
ations [2]. Accurate assessment is a sort of assess-
ment that can be used to measure skill ability, and 
performance assessment is included in this cate-
gory. Performance evaluation is a component of 
the educational process in the field of science, 
which is one of the subjects taught in an academic 
setting.  

The systematic gathering of information about the 
natural world is what we mean when discussing 
science. Naturally, it is frequently referred to as 
Natural Science when it is addressed in the con-
text of education. Not only does the process of ac-
quiring knowledge in the form of facts, concepts, 
or principles fall under the purview of science, but 
so does the act of exploring and discovering new 

things. Consequently, the teaching of science in 
schools ought to be carried out in a manner that is 
both systematic and founded on evidence. Stu-
dents ought to be equipped with skills that are 
specifically tailored for the process of learning sci-
ence. Performance assessment is the appraisal of 
learners' performance and achievements in their 
tasks, as shown by their actions or presentations 
as assigned by teachers [10]. Performance assess-
ment is also known as performance evaluation. 
Students are required to demonstrate their 
knowledge and abilities through various concrete 
activities or performances to be evaluated on 
their performance. As part of the Performance 
Test, students must demonstrate their ability to 
accomplish tasks based on the actual world and 
appropriately reflect their overall performance. 
Some examples of these jobs are the preparation 
of tools, the utilisation of tools, the assembling of 
tools, the writing of data, the analysis of data, the 
summarising of data, and the reporting of data. 
Students' aptitude, comprehension, ability to ap-
ply information and skills, execution, and profi-
ciency in carrying out tasks are all mainly evalu-
ated during performance evaluations. A collection 
of knowledge that includes factual facts, concep-
tual frameworks, and fundamental principles of 
the scientific area is what we refer to as science. 
Science is a commodity. Science is a comprehen-
sive concept encompassing scientists' skills and 
perspectives [21].  

The results of several studies that were carried 
out on educators [5] highlight that there is a defi-
ciency in the utilisation of efficient performance 
evaluations in the educational process. The find-
ings of this study reveal that during the prepara-
tion stage for practicum, there is a noticeable 
shortfall in the criteria for developing clear and 
thorough explanations, with a score of 59%. This 
research investigates the execution of scientific 
practicum, and the findings of this study imply 
that this weakness is apparent. In addition, a sur-
vey carried out by [17] investigated the difficulties 
that Yogyakarta City teachers encountered when 
attempting to execute the assessment component 
of the curriculum implemented in 2013. The as-
sessment of the abilities possessed by the stu-
dents was one of the specific issues that was rec-
ognised. According to the study's findings, educa-
tors generally lack understanding regarding the 
concept of skills evaluation. Developing a skill 
evaluation rubric and determining which indica-
tors are most appropriate for evaluating student 
skills are complicated. One possible explanation 
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for this is that teachers' perceptions and prepar-
edness to consider the practicum method are not 
as satisfactory as they may be. Schools and other 
educational institutions should offer teachers ex-
tensive training on developing and implementing 
authentic assessment [3]. This training should be 
provided to teachers through schools.  

The notion of authentic assessment is expansive 
and open to interpretation, much like the defini-
tion of performance evaluation. A description of 
the various perspectives and focuses adopted 
when considering authenticity in assessment is 
included in the first subsection of this introduc-
tory section. In addition to providing an overview 
of the basic meanings of authentic assessment, the 
description can also be utilised to categorise the 
various ways the term is understood. The follow-
ing two subsections provide numerous defini-
tions of accurate assessment, highlighting the 
multiple perspectives and areas of attention dis-
cussed in the previous section. The first of these 
two subsections concerns generic notions, while 
the second concerns definitions especially rele-
vant to mathematics in the classroom. The objec-
tive has been to select instances illustrative of the 
many meanings related to the viewpoints and fo-
cuses that have been stated. The purpose of the 
presented definitions is to show and explain the 
many perspectives and emphases and outline the 
significance of these perspectives in terms of the 
differences and similarities that exist in the inter-
pretations of authentic evaluation. This endeav-
our aims not to identify the fundamental qualities 
that have been acknowledged but rather to thor-
oughly embrace all aspects of the several interpre-
tations in exquisite detail. Authentic evaluation is 
the primary topic of discussion throughout this 
section. Because activities are the fundamental 
components and occupy a crucial position in vari-
ous assessment formats, and they must be judged 
genuinely for the assessments to be authentic, 
concepts about assessment tasks are also consid-
ered.  

The feedback may consist of two components: 1) 
providing straightforward information concern-
ing the correctness or incorrectness of the re-
sponse and 2) additional details concerning the 
student's performance in the test as a whole or 
concerning a particular answer. Enlarged feed-
back is more effective in educational contexts and 
can significantly boost learning  [5]. This is ac-
cording to research that has been conducted. Fur-
thermore, the research by [8] reveals that the ef-
fectiveness of elaborated feedback in aiding 

learning is boosted when adapted to the specific 
context of each activity. This type of feedback is 
generally referred to as contextualised feedback. 
According to the findings of several research stud-
ies, three essential components need to be in-
cluded in input for it to be successful and helpful. 
First, it ought to provide an accurate evaluation of 
the student's existing knowledge or capabilities, 
also known as their actual performance [1]. Sec-
ond, it should determine the areas in which the 
student has to improve, also referred to as their 
desirable performance [4]. In conclusion, it must 
offer suggestions or direction regarding how the 
student might achieve the targeted level of perfor-
mance [18, 2].  

METHOD 

Research Design. The research methodology em-
ployed in this work adopts a case study approach, 
incorporating both quantitative and qualitative 
methods, and utilises the cluster random sam-
pling technique. 

Technology-based assessment, namely perfor-
mance evaluation and diagnostic assessment, has 
been recognised as a vital instrument in support-
ing the day-to-day educational process due to the 
technological revolution that has taken place in 
education. Students can successfully track their 
development through such assessments, which 
are essential sources of information and feedback. 
Additionally, scientific attitude evaluation can be 
merged with automatically provided feedback be-
tween instructors and university students. Conse-
quently, it is necessary to carry out a study using 
the distribution of online questionnaires, the con-
duct  of  face  to  face  interviews,  and  the 
observation  of  laboratory  operations  at  4 
different  colleges,  with the  following research 
questions: 

1. What  is  the  present  status  of  the  fouruniversities on science practicum assessment to 
scientific attitude? 

2. Whether the types of universities and the re- spondents'  responses  have  a  statistically 
significant effect on  the assessment of scientific 
attitude? 

Population and Sample. Every state and private 
university in the West Nusa Tenggara Province 
was included in this research project's sample. 
Participants were chosen from four different col-
leges to obtain the sample, which was collected 
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Research Instruments. The instrument is com-
posed of three parts, the first of which is con-
cerned with the characteristics of the participants. 
These participants include university students, 
lecturers, gender, age, and the type of university 
cluster they belong to (public or private). The fol-
lowing section is concerned with providing evi-
dence for evaluating scientific attitudes in science 
practicum, and it contains a total of eighteen dif-
ferent question items. The instrument uses a Lik-
ert scale and a series of questions that call for ei-
ther yes or no replies from the respondent. 

Validity and Reliability Instruments. University 
students and faculty members affiliated with the 
University of Qamarul Huda Badaruddin Bagu 
were the subjects of the study instrument's test-
ing, conducted on a sample size of 207 individuals. 
According to the findings of the item validity 
study, based on the Pearson correlation test with 
a significance level of p < 0.05, it was determined 
that three items failed to meet the criteria for va-
lidity. Consequently, these items were not in-
cluded in the study that was conducted further. All 
question items with a validity score of 0.8 or 
higher were placed in the high validity category, 
indicating that they are suitable for use as re-
search instruments. This assumption is supported 
by the reliability analysis performed on all items, 
as demonstrated by using Cronbach's Alpha and 
its conclusions. There is a high level of internal 
consistency and dependability, as indicated by the 
mean value of the alpha test scale, which is more 
significant than this value. As a consequence of 
this, the utilisation of this instrument for the study 
is highly feasible. 

Data Collection. For data collection, an online 
questionnaire survey was carried out through a 
Google form, in-depth interviews were per-
formed, and direct practicum observation was 
carried out. 

Data Analysis. Since it is suitable for studying un-
paired categorical data, the Kruskal-Wallis statis-
tical analysis method was utilised in this investi-
gation. It evaluated the dependent variable's data 
on more than two categorical data. 

By the information shown in Table 1. The current 
technique of assessing the science practicum is 
handled chiefly manually, with most respondents 
saying that the evaluation is not completed in real-
time and lacks feedback, as noted by a considera-
ble proportion of participants (73.70, M=0.24, 
SD=0.42). In addition, respondents generally 
agree (71.30 %, mean = 3.04, standard deviation 
= 0.54) that the practicum evaluation ought to be 
based on the accomplishment of performance 
processes. Furthermore, 68.40% of participants 
(mean=3.18, standard deviation=0.54) indicated 
that they agreed with the idea that scientific atti-
tude assessment ought to be incorporated into the 
process of science practice. 

Table 1 – Current science practicum assessment at 
four university 

No Data description N % 
Mean 
(M) 

SD 

1 Practicum Assessment 
has not been done real-
time and without 
feedback 

280 73.70 0.24 0.42 

2 Agree if the process of 
assessment practicum 
is based on 
performance 
assessment 

271 71.30 3.04 0.54 

3 Agree scientific attitude 
must be assessed on 
science practicum 

260 68.40 3.18 0.54 

 The findings are consistent with the information 
gathered throughout the practice time and the in-
depth interviews carried out with the heads of 
each department associated with the practicum at 
four different institutions. To be more specific, the 

RESULTS AND DISCUSSION 

What is the present status of  the four universities
on  science  practicum  assessment  to  scientific
 attitude? 

through cluster or random sampling. Mataram 
University and Mataram State Islamic University 
were two public universities included in this 
group of educational establishments. Addition-
ally, two private universities were included in this 
group: Universitas Pendidikan Mandalika and 
Universitas Qamarul Huda Badaruddin Bagu. A to-
tal of 376 people are included in the study popu-
lation, with 261 students from universities and 
115 professors. A total of 101 of them are male, 
while 275 of them are female. The data presented 
in Table 1 shows that most of the participants are 
21 years old. Interviews were conducted with 4 
academic  deans, 4 study program directors,  4  
laboratory  heads,  and  4 lecturers  assistant.  
The  purpose  of  these  interviews  was  to
validate  the  data  findings  and  enrich  the dataset
collected from the online survey. 
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findings suggest that no performance evaluation 
was carried out during the practice, which also in-
cluded the absence of a scientific attitude evalua-
tion. Furthermore, no attempt was made to pro-
vide feedback alongside the assessments. The 
evaluation procedure had a preliminary test car-
ried out before the commencement of the practice 
and a final response evaluation carried out after 
the training was completed. The absence of a 
standardised evaluation instrument validated and 
tested for its effectiveness is why assessment is 
not carried out during practice. This is because 
there is no such instrument readily available. 

Table 2 – Scientific attitude measurement based on 
respondent and university variables 

Variables Category N 
Mean 
(M) 

SD 

Sig. 
Kruskal 

– 
Wallis 

Respondent Never 263 1.72 0.45 0.15 
Seldom 100 1.69 0.46 
Often 13 1.25 0.45 

University Never 265 5.41 0.49 0.13 
Seldom 99 5.57 0.49 
Often 12 5.50 0.55 

This finding was supported by the findings of in-
depth interviews that were carried out with the 
management level of each department that was 
associated with academic and practicum. During 
these interviews, it was discovered that the indi-
viduals indicated above only possessed non-
standardised instruments for evaluating the 
practicum opportunity. 

Figure 1 – Response Lecturer and Student on 
Scientific attitude Measurement 

Table 3 – Kruskal-Wallis statistical analysis on 
Scientific Attitude Measurement of Respondent 
Responses 
Total N 376 
Test Statistic 7.007 
Degree Of Freedom 2 
Asymptotic Sig. (2-sided test) .130 

Whether the type of university and the respond- 
ents'  responses  have  a  statistically  significant
effect on the assessment of scientific attitude ?

There was not a significant difference (p > 0.05) in 
the responses of teachers and students about the 
assessments of scientific attitude, as evidenced by 
the statistical analysis that was carried out using 
the Kruskal-Wallis test (Table 3). It can be de-
duced from this that both groups agree that the 
bulk of scientific attitude assessments were not 
carried out during the science practicum. The rea-
son for this is that there were no instruments that 
were suitable and trustworthy for measuring sci-
entific attitude throughout the entirety of the pro-
cess of the investigation. 

The evidence shown in Figure 2 indicates that the 
four universities did not carry out scientific atti-
tude assessments while putting the science practi-
cum into action. This finding is further corrobo-
rated by the findings of a statistical test (Table 3), 
which reveals that there is no statistically signifi-
cant difference (p > 0.05) between the kind of uni-
versity and the measurement of scientific attitude. 
This implies that there is no correlation between 
the two characteristics. The majority of the scien-
tific attitude measurements (Figure 1) had not 
been carried out at the time when the practice was 
being conducted. As a consequence of the absence 
of assessment instruments throughout the prac-
tice phase, the reliance on practicum observations 
has become necessary. In order to make up for 
this constraint, in-depth interviews were carried 
out with informants employed by four different 
educational institutions. The significance of scien-
tific attitude assessments was brought to light by 
these interviews, yet it was observed that there 
was a shortage of standardised and validated in-
struments for validity and reliability. Conse-
quently, the lack of such instruments creates diffi-
culties in establishing accountability for the re-
sults obtained. 
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Figure 2 – Response University type on Scientific 
Attitude Measurement 

Table 4 – Kruskal-Wallis statistical analysis for 
Scientific Attitude Measurement by university 
variables 
Total N 376 
Test Statistic 11.794 
Degree Of Freedom 2 
Asymptotic Sig. (2-sided test) .150 

Using questionnaires, in-depth interviews, and 
observations demonstrated that a severe con-
straint hampers the evaluation of the scientific 
practicum. This limitation was identified through 
the utilisation of these methods. The absence of a 
complete performance evaluation is a limitation 
linked to the absence of measurement instru-
ments that contain both validity and reliability. 
This limitation pertains to the lack of such an as-
sessment. When it comes to the Android platform, 
it is recommended that access be restricted to just 
authorised workers to supervise the practicum 
assessment method.  

The initial response (pre-test), the final response 
(post-test), and the final report were all evaluated 

It has been determined from interviews con-
ducted at four different tertiary institutions that a 
performance assessment procedure has not sup-
ported the implementation of the practicum. As a 
result, the practicum implementation has pro-
duced less effective results [1, 10, 6] respectively. 
Most evaluations are carried out through reports 
one week after the conclusion of the practicum. 
This is because skills are essential to activities that 
are not monitored or quantified during the intern-
ship. As a result, we require performance evalua-
tion tools that can be accessed digitally and evalu-
ated in a short amount of time. These tools should 
be legitimate, consistent, and dependable to re-
duce the amount of work, time, and money re-
quired [17]. Because lecturer assistants tend to 
rely on their memories when administering eval-
uations, it is advised that a performance evalua-
tion tool be developed during the practicum year 
[3].  

It is stated in [6] the majority of lecturers assess the  student's  practicum  process  following  the completion  of  the  practicum's  activities.  Measuring  should  begin  at  the  start  of  the practicum  and  continue  until  it  is  complete; evaluation  should  not  be  done  after  the practicum  activities  have  concluded.  This means  that  at  each  level  of  the  practicum,  a thorough  evaluation  should  be  carried  out, keeping  an  eye  on  all  areas,  particularly  the cognitive, psychomotor, and affective [1, 21]. In 
addition, [6] stated that performance eval-uation 
is  not  only  carried  out  to  evaluate  students' 
cognitive capabilities, but it is also necessary to 
evaluate their abilities and attitudes. To carry out 
this measurement, it is essential to have a 

The Current Science Practicum Assessment. In-
depth interviews were carried out at four differ-
ent  institutions  at  the  management  level. Academics  deans  and  laboratories  directors were  the  subject  for  these  interviews.  The 
results  of  these  interviews  are  in  Table  1.  To verify  results  that  fill  out  data  from  a questionnaire, in-depth interviews are conducted.Findings from in-depth interviews revealed that there  was  no  difference  in  the  practicum assessment  methods  among  the  four  colleges. These  universities  included  both  public  and private institutions. 

by teaching assistants as part of the practicum as-
sessment process. The evaluation results are first 
reviewed and approved by the head of the labora-
tory, and then they are handed over to the course 
instructor. Based on the observations, it has been 
determined that the evaluation is still carried out 
manually, and no performance evaluation instru-
ment has been discovered. As a result, it is essen-
tial to design performance evaluation tools that 
are both valid and trustworthy to evaluate the 
process of putting the practicum into action.These  results  are  in  line  with  what  was  found during  the  detailed  interview  with  the  lab director,  and  the  academic  dean's.An  assessment  of  performance  has  not  been conducted,  which  is  deemed  to  have  limited engagement,  cooperation  without  the  use  of legitimate standardized tools, and reliability. 
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performance evaluation instrument that is not 
only valid but also dependable and easy to com-
prehend.  

Real-time Assessment Scientific Attitude. The 
study's outcomes reveal that both lecturers and 
students have preferred practitioners to engage in 
real-time practices using digital technology, nota-
bly through the accessibility of mobile phone ap-
plications and Android and web applications. The 
driving force behind this preference is the need to 
improve access to scientific attitude evaluations 
and the capability to obtain results and feedback 
anytime and anywhere without any restrictions. 
This is consistent with the statement made in [16], 
which states that a mobile application enables 
real-time examination of assessment outcomes 
across various levels and formats by the instruc-
tor's preferences, which may include numerical, 
descriptive, or dual approaches. Furthermore, the 
application is built specifically for evaluating sci-
entific attitudes and generates descriptive assess-
ment reports to assess students' performance. 
The application provides educators with data that 
is both comprehensive and systematic, which 
equips them with the ability to clarify instruc-
tional and learning goals, evaluate student grades 
based on explicit criteria and competencies, accu-
rately summarise student performance, and iden-
tify patterns of proficiency and deficiencies in stu-
dent work. It was to utilise the descriptive Rubric 
Score application inside the educational context, 
namely in the arena of evaluating student success 
by teachers working in elementary and secondary 
schools, that the application was developed. The 
tool performs real-time analysis of assessment re-
sults at multiple levels, which are determined by 
the teacher (for example, student, department, 
class, and school). Depending on the instructor's 
preferences, the results are presented in either a 
numerical or descriptive manner or a combina-
tion of the two. Reading comprehension, writing, 
scientific attitude, participation-collaboration, 
perseverance, and computational thinking are the 
six characteristics evaluated using the Stratified 
Criteria Scale. This scale defines evaluative crite-
ria and evaluates students based on these charac-
teristics. 

The ability to conveniently transfer devices, the 
responsiveness of operating systems and applica-
tions, the capability to link users across multiple 
time zones and locales, and the facilitation of so-
cial contact are just some of the many benefits 
consumers can enjoy due to mobile technology. 
The rapid adoption of mobile applications and 

technological advancements in the field of educa-
tion is a phenomenon that is occurring all around 
the world [5]. The academic community, and no-
tably those working in education, find mobile 
technology quite appealing [8]. The term "mobile 
learning" refers to utilising mobile technology, in-
cluding computers, laptops, mobile phones, audio 
players, and electronic books, to achieve the goal 
of electronic learning [1]. By utilising internet-
based platforms and technological break-
throughs, mobile learning makes it easier for stu-
dents to work together on their education and fos-
ters the sharing of ideas. This allows students to 
overcome traditional classroom settings' time and 
location limitations [4]. Students can now access 
course materials and engage with educational 
content dynamically and interactively because of 
the widespread availability of mobile devices that 
are always connected to the internet.  

In the twenty-first century, educators' most criti-
cal challenge is maintaining student interest and 
participation in effective learning through mobile 
devices [22]. The significance of fostering ad-
vanced cognitive qualities in pupils, such as prob-
lem-solving and a scientific mindset, has been 
widely acknowledged [7]. Mobile learning is one 
of the most cutting-edge educational options that 
has recently arisen [18]. Learning through mobile 
devices has been found to influence both students 
and teachers positively. This is because mobile 
learning makes it easier for students to compre-
hend the content being taught and improves vari-
ous cognitive capacities, including communica-
tion, problem-solving, creativity, and higher-or-
der thinking capabilities.  

A set of tools that provide a variety of answers to 
problems encountered in education is one defini-
tion of technology that is sometimes used [9]. "Ed-
ucation is intended to cultivate individuals who 
possess a wide range of knowledge, demonstrate 
creativity, demonstrate proficiency in the utilisa-
tion of digital technologies, and possess the ability 
to adapt to changing circumstances" [18] educa-
tional institutions strive to accomplish. Further-
more, the exploitation of information technology 
in academic settings, including the internet and 
multimedia systems, has been meant to improve 
the quality of learning by making it easier for stu-
dents to access vital materials and develop a sci-
entific mindset [19].  

Three distinct categories are included in the ex-
amination of higher-order thinking skills (HOTS): 
the ability to apply concepts to different contexts, 



The study began with the intention of assisting ed-
ucators in improving their instructional practices 
and students' learning outcomes through imple-
menting formative and descriptive assessment 
strategies. This approach effectively communi-
cates the expectations placed on students about 
their performance. Secondly, it offers pupils help-
ful feedback, which assists them in gaining an 
awareness of their areas of strength and areas 
they may develop for themselves. Furthermore, it 
guarantees that the evaluation process is carried 
out uniformly and impartially, thereby fostering 
equity among the pupils. Last but not least, it has 
been demonstrated that the utilisation of rubrics 
results in improved student learning and encour-
ages self-evaluation [12]. In addition, the use of 
rubrics makes it easier for teachers to accomplish 
the following tasks: a) defining clear objectives for 
teaching and learning; b) evaluating student 
grades based on specific criteria and skills; c) con-
sistently articulating student performance; and d) 
recognising patterns of strengths and weaknesses 
in student work [20]. Employing analytical ru-
brics that are suitable for the subject matter at 
hand may potentially improve the dependability 
of performance evaluations.  
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the classification of higher-order thinking skills as 
a type of knowledge, and the ability to establish 
connections with other people in unexpected con-
ditions. Additionally, developing a scientific mind-
set comprises the ability to comprehend logical in-
tricacies, engage in reflective thinking, and engage 
in argumentation about generating informed 
judgments or conclusions concerning the matter 
at hand. In addition, one of the most critical as-
pects of an individual's talents is their problem-
solving ability, especially their capacity to create 
creative, unusual, and unique [20].  

Performance Assessment and Feedback. According 
to the statistical analysis findings, there was no 
statistically significant connection between the 
assessments that teachers carried out and the stu-
dent's performance. When the outcomes of the 
statistical evaluation of academic achievement at 
both public and private institutions were com-
pared, similar conclusions were discovered in 
both types of colleges. It was decided to conduct 
the performance evaluation without providing 
any comments to the individual. A combination of 
in-depth interviews with management staff and 
practicum helpers and first-hand observations of 
the practicum provided evidence to support this 
assertion. The utilisation of a digital application is 
considered to be the most advantageous when it 
comes to enhancing performance evaluation and 
providing automatic feedback that both students 
and teachers can easily access. According to [23, 
22], the automated program generates Descrip-
tive Assessment Reports to evaluate student per-
formance. Researchers utilise these reports to as-
sess student proficiency in scientific attitude. The 
researchers introduced an additional variable 
into the analytics rubric that was pre-installed on 
the program. Formative guidance provides com-
ments and recommendations on improving the 
work to satisfy the necessary standards [22, 7, 11, 
9]. Assessment is the process of evaluating stu-
dents' performance in relation to a certain aim, 

and formative guidance is the feedback provided. 
The term "feedback" refers to the difference be-
tween the actual values of the system's parame-
ters and the reference values of those parameters. 
This difference is then used to adjust the discrep-
ancy in a particular way. 

CONCLUSIONS 

Standardised instruments for assessing the scien-
tific attitude with real-time feedback at science 
practicum are unavailable. Therefore, it is neces-
sary to develop valid and reliable performance as-
sessment instruments to determine the imple-
mentation process that provides real-time feed-
back on science practicum. 
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