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 Abstract. The lack of understanding about how scientific 
writing skills influence students' cognitive skills during 
laboratory activities. This study aimed to assess scientific 
writing skills and cognitive skills and explore their 
relationship among 49 first-semester science teacher 

candidates enrolled in a practical course on measurement 
tools and methods from February to June 2023. Cognitive 
skills were evaluated using reported response scores. 
Descriptive analysis revealed a spectrum of scientific writing 
skills, ranging from excellent to poor, among the participants, 
alongside generally low cognitive abilities. However, upon 
conducting correlation tests, it was found that there was no 
significant relationship between the ability to write reports 
and the response values (Sig = 0.117 > 0.05, rcount = 0.227 
< rtable = 0.281). The research findings suggest that 
scientific writing skills exhibit variance across different 
practical subjects, and notably, the ability to write reports 
does not appear to correlate with response scores. These 
insights shed light on the complex interplay between 
scientific writing proficiency and cognitive abilities during 
laboratory activities, urging further exploration into 
pedagogical strategies to enhance both skill sets in science 
education. 
Keywords: Scientific writing skill, cognitive skill, laboratory 
activities 
 

                           
 

Introduction 

Scientific writing skills are vital for students engaged in practical activities, 

particularly those aspiring to become future science educators. These skills manifest 

through the creation of practice reports, serving as meticulous records of laboratory 

exercises (Martínez et al., 2022). Typically, practical reports encompass various sections 

such as title, problem statement, objectives, theoretical foundation, hypothesis, 

instruments, materials, procedures, observations, data, data analysis, discussion, 

conclusion, and bibliography (Higgins et al., 2018). Despite the pivotal role of practical 

reports, students often encounter challenges in their preparation (Owen et al., 2023). 

These hurdles include a lack of synthesis skills, failure to adhere to scientific writing 

conventions, inappropriate design, difficulty in bridging theories with practical applications, 

and maintaining concise language (Ghosh, 2017). 

Empirical evidence from the field sheds light on common difficulties encountered in 

practice. Students frequently struggle with complex and unclear sentence structures, 

deviating from established scientific writing norms, poor synthesis, inappropriate report 
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structure, and disjointed connections between arguments and theoretical frameworks 

(Elgamri et al., 2023). Another glaring weakness is the tendency to produce reports lacking 

in-depth discussions, resorting to mere replication of information from practice guidelines 

(Martínez et al., 2022). While students may excel in areas such as identifying variables and 

designing practical activities, weaknesses persist in other crucial domains (Wrahatnolo). 

Effective scientific writing transcends mere personal expression; it serves as a conduit for 

knowledge dissemination (Islamiyah & Al Fajri, 2020).  

Students must connect theoretical knowledge with practical outcomes and draw from 

credible sources to substantiate conclusions (Astira et al., 2019). However, many students 

struggle to integrate factual information with personal insights and construct arguments 

that effectively link theoretical research with evidence from reliable sources (Sinatra & 

Lombardi, 2020). Remarkably, research on the writing proficiency of prospective science 

educators in practicum reports remains limited (McCarthy & Dempsey, 2017). Recognizing 

the significance of addressing this gap, this study endeavors to delve into and comprehend 

the proficiency of prospective science educators in writing practicum reports. Additionally, 

it aims to investigate the correlation between their writing abilities and their responses, a 

crucial aspect of assessing their practical skills (Alt et al., 2022).  

Through this inquiry, we aim to provide valuable insights that can enhance the 

effectiveness of science education and teacher training programs. This clear 

contextualization offers a broader and more comprehensive perspective, highlighting the 

importance of science writing skills and the challenges faced by aspiring science educators 

in laboratory activities. Moreover, cognitive skills play a pivotal role in laboratory activities, 

encompassing crucial aspects such as data analysis, problem-solving, and conceptual 

understanding (Alimam et al., 2023 & Awouda et al., 2024). Students who possess strong 

cognitive skills demonstrate a profound comprehension of concepts, thereby contributing 

to their overall success in scientific endeavors. 

In this research, Students conducted laboratory activities in the form measurenment 

instrumen and methods practicum. After each practicum, each group prepared a report, 

which was assessed as their scientific writing ability. After eight practicums, the students 

completed response questions as an assessment of their cognitive skills. Subsequently, an 

analysis was performed to determine whether there was a correlation between scientific 

writing skills and cognitive skills. So, this research aims to assess scientific writing skills 

and cognitive skills and explore their relationship during laboratory activities.  

 

Methods  

This study adopted a descriptive research design (Creswell, 2014) because it aimed to 

describe students' scientific writing skills and cognitive skills and their correlation. This 

study focused on second-semester students enrolled in the science education program at 

FMIPA UNY in the first semester of the 2022/203 academic year, in the course 

measurenment instrumen and methods practicum. The study was conducted from February 

to June 2023. The sample consists of 50 students divided into 10 groups. During one 

semester, the students conduct eight practical sessions. The practical activities include the 

introduction of science measurement instruments, single and repeated measurements, 

data analysis using error propagation methods, data analysis using weighted average 

methods, data analysis using graph methods, data analysis using linear regression 

methods, computer-based data analysis using QtPlot, and computer-based measurement 

instruments. After each practical session, students work in groups to create a practicum 

report. After all practical sessions are completed, a post-test is conducted. 
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Students’ scientific writing skills 

Students' scientific writing skills are determined based on the assessment of eight 

practicum reports. The rubric for evaluating the practicum reports is provided in Table 1. 

 

Table 1. The rubric for evaluating practicum reports 

 

No Aspects Score Indicator 

1 

Heading 

2 Reflects practicum activities that have been carried 

out, concise, maximum of 15 words 

1 Reflects practicum activities that have been carried 

out, not concise, more than 15 words 

0 Does not reflect practicum activities that have been 

carried out, is not concise, more than 15 words 

2 Problem 

statement 

1 Related to the data that has been obtained 

0 Not related to the data obtained 

3 Purpose  1 Related to the formulation of the problem  

0 Not related to problem formulation 

4 Theoretical 

foundation 

2 Theory relates to activities that have been carried 

out and observational data obtained 

1 Theory is related to activities that have been carried 

out but is not related to the observation data 

obtained or Theory is not related to activities that  

have been carried out but is related to the 

observational data obtained 

0 Theory is not related to activities that have been 

carried out and is not related to observational data 

obtained 

5 Tools and 

Materials 

2 All tools and materials used in the lab and their 

quantities  

1 All tools and materials used in practicum without 

quantity or No All tools and materials used in 

practicum but there are numbers 

0 Not all tools and materials used in lab work and 

without the amount 

6 How it Works  1 Written clearly and systematically 

0 Not written clearly and not systematically 

7 Data analysis  1 Analysis of data used in accordance with practicum 

objectives 

0 The data analysis used is not in accordance with the 

purpose of practicum 

8 Result 1 The data presented is fit for purpose 

0 The data presented is not fit for purpose 

9 Discussion 4 Interpret results, relate to theory, relate relevant 

research results, and activity objectives 

3 Interpret results, relate to theory, relate relevant 

research results, but do not associate the purpose 

of the activity or there is no one. 

2 Interpret the results, relate to theory, but do not 

associate relevant research results and do not 

associate the objectives of the activity or there are 

no two of them 

1 Only interpret results 
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0 Not compliant 

10 conclusion 4 Summary of findings, interpretation, significant 

impact and further recommendations. 

3 Summary of findings, interpretation, significant 

impact but no further recommendations. 

2 Summary of findings, interpretation, no significant 

impact and no further recommendations. 

1 Summary of findings only 

0 Not at all 

11 Bibliography 1 Related to practicum activities 

0 Not related to practicum activities 

 

The highest value of 100 includes 11 aspects as contained in Table 1. Then the value of 

the report in quantitative form is described in the categories contained in Table 2.  

 

Table 2. Quality category of student practicum reports 

Range of values Category 

86-100 Excellent 

81-85 Good 

76-80 Keep 

70-75 Good enough 

<70 Not good  

 

Each component of the practicum report is determined by average and then standard 

deviation is determined. Furthermore, an analysis was carried out to determine the 

category of difficulty of the practicum report components according to Table 3. 

 

Table 3. Categories of difficulty levels of practicum report components  

No Calculation of individual 

components 

Difficulty category 

1 X ≥ X  +SD  It's easy 

2  X  + SD > X ≥ X  Easy 

3  X > X  ≥ X  – SD Difficult 

4 X < X  – SD Very difficult 

Information:  

X : average of each report 

X : average of total reports 

SD : Standard deviation  

Furthermore, to determine whether or not there is an effect of the report value on the 

response value, a correlation test is carried out 

 

Cognitive Skills Students 

Cognitive skills of students are determined based on the results of their post-test. 

The categorization of cognitive skills is presented in Table 4 

 

Table 4. Cognitive skills student’s 

No Range Categories 

1 85-100 Advanced 

2 70-84 Proficient  

3 55-69 Basic 
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4 40-54 Below 

5 0-39 Inadequate 

 

Correlation Between scientific writing skills and cognitive skills students.  

Scientific writing skills and cognitive skills were then tested for correlation to 

determine if there is a correlation between scientific writing skills and students' cognitive 

abilities. The analysis used was Pearson correlation. The categorization of Pearson 

correlation is presented in Table 5. 

Table 5. Pearson Correlation Categories 

No r score Interpretation  

1 0.00 No correlation  

2 0.01-0.09 Weak correlation  

3 0.10-0.29  Moderate correlation 

4 0.30-0.49  Strong correlation 

5 0.50-0.69  Very strong correlation 

6 0.70-0.89 Perfect correlation 

7 >0.90 

 
Results and Discussion  

 

Practicum serves as a dynamic teaching and learning activity meticulously crafted 

to deepen students' comprehension of theoretical concepts in real-world settings (Parmin 

et al., 2022). It comprises three interrelated components: the practicum itself, the honing 

of report writing skills, and the subsequent responses generated. The proficiency in crafting 

practicum reports holds significant importance, serving as a tangible reflection of students' 

grasp of the subject matter (Fietri, 2022). Consequently, this study endeavors to unravel 

the intricate relationship between students' adeptness in writing practicum reports and 

their corresponding response scores. Through meticulous analysis, this research aims to 

shed light on how these components intertwine to shape students' overall learning 

outcomes. By delving into this correlation, valuable insights can be gleaned to inform 

educational practices and enhance the efficacy of practicum experiences. 

 

The ability of future science teacher students in scientific writing skill 

The ability of future science teacher students in composting practicum reports is a 

crucial aspect of their training. Composting practicum reports hold significant importance 

for science teachers, aiding in their professional development (Supeno et al., 2023). 

Through the assessment of weekly practice reports submitted by students, the outcomes 

of this study were found to be correlated with the frequency of practice. The proficiency of 

prospective science teacher students in writing practicum reports, as depicted in Figure 1.  
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Figure 1. Ability scientific writing students based on practicum report 

 

Based on Figure 1, the number of scientific writing students achieving excellent grades 

in the most recent report is higher compared to previous reports. This improvement is 

attributed to the increasing writing skills of students through extensive practice. This is 

further supported by the provision of constructive feedback upon report submission. 

According to Hattie & Timperley (2007), constructive and specific feedback has proven 

effective in helping students correct their mistakes and improve the quality of their writing. 

Consequently, students learn from their errors. This aligns with Bjork, R. A., & Linn (2006) 

research, which states that learning from previous mistakes can help students avoid 

repeating the same errors. 

Students' composting practicum reports play a pivotal role in understanding their 

progress and competence as future science educators (Quílez, 2021). On average, these 

students demonstrate a high level of competency in crafting comprehensive practicum 

reports, indicative of strong aptitude in written communication skills. Each component of 

the report reflects various dimensions of this proficiency, encompassing skills such as 

visualizing observation results, interpreting graphical data, ensuring the completeness of 

report sections, employing simple and understandable language, and maintaining a 

systematic approach in compiling observational reports (McCarthy & Dempsey, 2017). 

Common errors identified in the preparation of practicum reports include typographical 

errors, punctuation usage, inappropriate word choices, incorporation of loanwords, and 

issues with sentence and paragraph structure (Archila et al., 2021). Despite these areas 

for improvement, the ability of prospective biology teachers to effectively communicate 

practicum results is generally deemed sufficient, with students demonstrating proficiency, 

particularly in data analysis and the application of relevant theory in their analyses (Wu et 

al., 2019). Assessments of scientific work skills among prospective biology teachers, 

specifically focusing on report preparation during practicum activities, have yielded 

excellent results, with a reported percentage of 95.97% (Wackerly, 2018). These findings 

are consistent with previous research by (Ghosh, 2017), which also indicates that students 

exhibit highly proficient skills in writing practicum reports, averaging at 89.38. Similarly, 

(Putri et al., 2016) found that students' overall written communication skills were good, 

with a reported percentage of 61.06%. Report preparation, as a specific aspect of written 

communication, received a good categorization, with a percentage of 77.7% (Rahmawati 

et al., 2020). Furthermore, in an experimental class utilizing the Process Oriented Guided 

report 1
12%

report 2
10%

report 3
13%

report 4
12%report 5

13%

report 6
11%

report 7
13%

report 8
16%
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Inquiry Learning model, students' written communication skills were categorized as good, 

with a percentage of 71.4% (Rahman et al., 2018). 

Efforts to enhance students' communication skills through written language involve 

providing feedback to help them progress through the zone of proximal development (ZPD) 

and achieve higher levels of intellectual development (Grzyb et al., 2018). Communication 

skills are integral to the learning objectives of science (Carroll et al., 2023), as they 

facilitate the effective exchange of ideas, theories, and findings within the scientific 

community. Interaction with learning resources and peers serves as a medium for students 

to develop and refine their communication skills (Probosari et al., 2022). Through 

collaborative activities, discussions, and peer review processes, students can engage in 

constructive feedback loops that contribute to the enhancement of their written 

communication abilities. Moreover, the development of effective communication skills is 

not only beneficial within the academic context but also holds significant value in 

professional settings (Malik, 2018). Science educators are often required to communicate 

complex ideas and concepts to diverse audiences, including students, colleagues, parents, 

and policymakers. Therefore, nurturing strong communication skills among prospective 

science teachers is essential for their success in both academic and professional domains 

(Lin et al., 2020). 

In addition to emphasizing the importance of written communication skills, educators 

should also consider incorporating interdisciplinary approaches to teaching and learning. 

By integrating elements of language arts, visual arts, and technology into science education 

curricula, students can develop a more holistic understanding of scientific concepts while 

honing their communication abilities across multiple modalities (Nordlöf et al., 2022). For 

example, assignments that involve creating multimedia presentations, scientific posters, 

or interactive digital projects can provide students with opportunities to express their ideas 

creatively while also strengthening their communication skills. Furthermore, scaffolding 

techniques, such as providing templates, outlines, and guided prompts, can support 

students in organizing their thoughts and structuring their written work effectively 

(Koponen, 2021). By breaking down complex tasks into smaller, more manageable steps, 

educators can help students navigate the process of writing practicum reports with greater 

confidence and clarity. Additionally, incorporating peer review activities into the writing 

process can encourage students to actively engage with each other's work, offer 

constructive feedback, and refine their own writing skills through collaboration and 

reflection (Koponen, 2021). 

Fostering a growth mindset among students is paramount for educators, particularly 

concerning communication skills. Emphasizing the notion that communication abilities, like 

any other skill, can be cultivated and enhanced over time with consistent practice and 

perseverance is essential (Grzyb et al., 2018). By instilling a belief in their capacity for 

growth, students are more likely to approach writing tasks with enthusiasm and 

determination, viewing challenges as opportunities for learning and improvement. 

Encouraging a positive attitude towards learning not only boosts students' confidence but 

also reinforces their resilience in the face of obstacles (Khalaf & Zin, 2018). When students 

perceive setbacks as natural parts of the learning process rather than insurmountable 

barriers, they are more inclined to persist in their efforts to improve their communication 

skills. This mindset shift is particularly crucial in the realm of writing, where continuous 

practice and refinement are key to mastery (Walan & Gericke, 2023). Furthermore, 

providing students with opportunities for real-world application of their communication 

skills can significantly enhance their motivation and engagement. By engaging in project-

based learning activities, such as conducting scientific research, participating in science 

fairs, or collaborating on community outreach projects, students can apply their writing 

skills in authentic contexts and witness the tangible impact of their work on others (Blau 

et al., 2020). 
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Project-based learning offers students the chance to tackle real-world problems, work 

collaboratively with peers, and communicate their findings effectively to diverse audiences 

(Blau et al., 2020). Whether drafting research proposals, composing project reports, or 

presenting their work to community stakeholders, students are required to employ various 

communication strategies to convey their ideas clearly and persuasively. This hands-on 

approach not only strengthens students' writing skills but also fosters a deeper 

understanding of the relevance and application of those skills in practical settings (Carroll 

et al., 2023). Moreover, engaging in community outreach projects provides students with 

opportunities to connect with external stakeholders, such as local organizations, 

businesses, or government agencies. Through these interactions, students learn to tailor 

their communication style and content to suit the needs and expectations of different 

audiences (Nicolaou, 2021). Whether crafting press releases, designing promotional 

materials, or delivering presentations, students gain valuable insights into the role of 

effective communication in building partnerships and fostering community engagement. 

By integrating project-based learning and community outreach activities into the 

curriculum, educators can create meaningful learning experiences that transcend the 

confines of the classroom. These experiential learning opportunities not only reinforce 

academic concepts but also nurture essential life skills, such as critical thinking, problem 

solving, and collaboration (Gatti et al., 2019). Moreover, by bridging the gap between 

theory and practice, students develop a deeper appreciation for the relevance and 

applicability of their communication skills in real-world contexts. Fostering a growth 

mindset among students and providing opportunities for real-world application of their 

communication skills are essential strategies for enhancing motivation, engagement, and 

learning outcomes (Zahroh & Yuliani, 2021). By instilling a belief in their capacity for growth 

and providing meaningful opportunities for hands-on experience, educators can empower 

students to become confident, effective communicators who are equipped to succeed in 

both academic and professional settings. Through project-based learning and community 

outreach initiatives, students not only hone their writing abilities but also develop a deeper 

understanding of the importance of communication in creating positive change in the world 

around them (Paek & Fulton, 2021). the proficiency of prospective science teacher students 

in writing practicum reports is indicative of their strong aptitude for written communication 

skills (Setchell, 2019). While there is room for improvement in certain areas, overall, 

students demonstrate competency in effectively communicating practicum results (Liu & 

Xia, 2021). By providing targeted feedback, integrating interdisciplinary approaches, 

scaffolding writing tasks, fostering a growth mindset, and offering opportunities for real-

world application, educators can support the continued development of student's 

communication skills and prepare them for success in both academic and professional 

settings.  

 

The ability of future science teacher students in cognitive skill 

Cognitive skills are crucial for future science teachers, as they form the foundation for 

effective teaching and learning. These skills can be evaluated through the post-test score 

after completing a practicum. The practicum provides hands-on experience and a real-world 

context for applying theoretical knowledge, which is essential for developing these skills. A 

high post-test score indicates a strong grasp of the material and the ability to apply it 

effectively in a classroom setting. Thus, measuring cognitive skills through post-test scores 

is a valuable method for assessing the preparedness of future science teachers. Cognitive 

skills of students are represented in Figure 2. 
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Figure 2. Cognitive skill students 

 

Based on Figure 2, the cognitive skills of the students are predominantly proficient. 

This indicates that the majority of the students have a strong understanding and grasp of 

the material. Their ability to analyze, synthesize, and apply information effectively is 

evident from their performance. Such proficiency in cognitive skills is crucial for their 

academic success and future learning. It also reflects the effectiveness of the teaching 

methods and curriculum in enhancing the students' cognitive abilities. This research is 

relevant to Freeman et al (2014), the proficiency in students' cognitive skills is due to the 

hands-on activities involved in practical work, which encourages active participation and a 

better understanding of concepts. Additionally, practical work allows students to directly 

observe how theories are applied in real-world situations, helping them internalize scientific 

concepts. Group work and discussions during practical sessions encourage students to 

share knowledge, ideas, and solutions, enriching their understanding. Practical activities 

that are relevant to real life enhance learning motivation and make the material more 

meaningful to students 

Nevertheless, there are still students who possess adequate cognitive skills. This 

indicates that although most students have reached a high level of proficiency, there are 

still some who require additional attention to improve their skills. Educators need to identify 

these students and provide extra support to help them reach their full potential. By doing 

so, the overall academic success of the class can be enhanced. More personalized learning 

strategies and interactive approaches may be needed to help these students develop 

better. This is because students who do not have a strong foundational knowledge before 

engaging in practical work may find it difficult to understand and apply new concepts 

(Hofstein & Kind, 2008) 

 

Correlation Between Scientific Writing Skills and Cognitive Skills 

The impact of prospective science teacher students' proficiency in writing practicum 

reports on responsiveness scores is a focal point of this study (Amizera et al., 2023). 

Through meticulous analysis, the relationship between the quality of practicum reports and 

students' responsiveness scores is explored. The study aims to uncover whether students' 

adeptness in crafting practicum reports correlates with their ability to effectively respond 

to related tasks. By evaluating this relationship, the research endeavors to provide insights 

into the effectiveness of practicum report writing in shaping students' overall performance. 

Ultimately, the findings of this study may inform strategies to enhance science education 

programs and improve the assessment methods for future science educators. The 
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normality of both the average report value and response value is tested to ascertain their 

distribution. The outcomes of the normality test are outlined in Table 6. 

 

Table 6. Normality test 

Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Say.   Statistic df Say. 

Report value .1

18 

49 .0

88 

.963 49 .121 

Response value .1

27 

49 .0

48 

.944 49 .022 

a. Lilliefors Significance Correction 

 

Observing Table 6, it becomes evident that both the report value and the Kolmogorov-

Smirnov response value exceed 0.05, suggesting a normal distribution within the data. 

This observation indicates that the data follows a Gaussian distribution, which is a 

fundamental assumption in many statistical analyses. Following this observation, a 

correlation test was deemed appropriate to explore the potential relationship between the 

report value and the response value. This test aimed to investigate any potential 

associations or dependencies between these two variables. The findings of this correlation 

test are documented and presented in Table 4, which provides a comprehensive overview 

of the relationship between the report value and the response value. By examining the 

correlation coefficient and associated p-value in Table 4, further insights into the strength 

and significance of this relationship can be gained. This analysis contributes to a deeper 

understanding of the data and helps to elucidate any underlying patterns or trends that 

may exist. Consequently, it aids in drawing meaningful conclusions regarding the 

relationship between the report value and the response value within the context of the 

study. Additionally, such statistical analyses play a crucial role in validating research 

findings and ensuring the robustness of the study's conclusions. 

 

Table 7. Correlation test 

Correlations 

 

Report 

value 

Response 

value 

Report value Pearson Correlation 1 .227 

Sig. (2-tailed)  .117 

N 49 49 

Response value Pearson Correlation .227 1 

Sig. (2-tailed) .117  

N 49 49 

 

As illustrated in Table 4, with Sig (2-tailed) = 0.227, it becomes apparent that the 

p-value exceeds the conventional threshold of 0.05, indicating a moderate correlation 

between scientific writing skills and cognitive skills. This is because scientific writing 

involves various cognitive processes such as critical thinking, analysis, and information 

synthesis, but also requires technical skills like grammar and text structure, which are not 

entirely related to general cognitive skills. According to Torrance, & Galbraith (2006), 

students have varying levels of cognitive and writing skills. Some may excel in critical 

thinking but lack proficiency in grammar or text structure, and vice versa. In dissecting 

this finding, it's important to recognize the distinct purposes served by both practicum 

reports and responses (Sadikin & Hardianti, 2021). Practicum reports primarily function as 

assessments of the activities undertaken during practical sessions and the degree of 
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alignment with theoretical principles. On the other hand, responses serve to gauge the 

depth of students' understanding and mastery of the concepts practiced. While one might 

expect a correlation between the quality of practicum reports and the comprehensiveness 

of responses, the results indicate otherwise (Azri, 2022). 

The observed discrepancy between the high value assigned to practicum reports 

and the comparatively lower value attributed to student responses prompts a critical 

examination of the underlying factors. One plausible explanation could be that students 

are adept at fulfilling the task of documenting their practical experiences within the reports 

(Chambers, 2021). However, this proficiency in reporting does not necessarily translate 

into a robust internalization or critical evaluation of the underlying concepts (Clabough & 

Clabough, 2016). In essence, students may excel in narrating their practical engagements 

but fall short in synthesizing their understanding or reflecting critically on the implications 

of these activities. This disconnect between the process of reporting and the depth of 

conceptual mastery underscores the need for interventions aimed at fostering deeper 

engagement and reflection within the practicum experience (Tuloli, 2024). It suggests that 

the current emphasis on documentation within practicum reports may not adequately 

facilitate the development of conceptual understanding among students. Instead, there is 

a pressing need to augment practicum experiences with activities and assessments that 

encourage critical thinking, synthesis of knowledge, and application of theoretical principles 

in real-world contexts (Chung et al., 2022). Competency in scientific writing emerges as a 

pivotal aspect of science education within this context.  

Scientific writing encompasses a multifaceted process that goes beyond mere 

documentation; it involves presenting evidence, constructing coherent arguments, and 

engaging in meaningful discourse within the scientific community (Schofield et al., 2023). 

By tasking students with the creation of research papers, educators provide them with a 

platform to reflect upon and critically evaluate their own work. This process not only hones 

their writing skills but also deepens their understanding of scientific inquiry and the 

responsibilities associated with the role of a scientist (Lobczowski et al., 2020). Moreover, 

proficiency in scientific writing equips students with the ability to disseminate their findings 

effectively, thereby contributing to the collective body of scientific knowledge. Through this 

process, students not only refine their communication skills but also become active 

participants in the scientific community, engaging in discussions, peer review processes, 

and collaborative research endeavors (Carroll et al., 2023). Furthermore, competency in 

scientific writing transcends the boundaries of academia, preparing students for future 

careers in science and related fields where effective communication is paramount. In light 

of these considerations, it becomes imperative for educators to reevaluate the pedagogical 

approaches employed within practicum experiences. While the documentation of practical 

activities remains important, it should be complemented by activities that promote critical 

thinking, problem-solving, and reflection (Weng et al., 2023). Integrating reflective 

journals, peer discussions, and case studies into the practicum curriculum can provide 

students with opportunities to deepen their understanding of theoretical concepts and their 

practical applications. 

In the realm of education, the evaluation of student work serves as a fundamental 

aspect of gauging their understanding and proficiency. This holds particularly true in the 

context of practicum reports, where students are expected to document their practical 

experiences and demonstrate their grasp of theoretical concepts (Liu & Xia, 2021). 

However, it's imperative to acknowledge that traditional assessment criteria for practicum 

reports often prioritize the clarity and accuracy of documentation over the depth of 

conceptual understanding exhibited by students. This approach, while valuable in ensuring 

the thoroughness and coherence of reports, may overlook crucial aspects of learning, such 

as critical analysis, synthesis of knowledge, and the application of theoretical principles (Ng 

et al., 2022). To address this limitation, there is a pressing need to revise the assessment 
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criteria for practicum reports, shifting the focus from mere documentation to a more holistic 

evaluation of students' conceptual understanding and analytical abilities. By expanding the 

assessment criteria to encompass not only the clarity and accuracy of documentation but 

also the depth of conceptual understanding demonstrated by students, educators can 

provide a more comprehensive and nuanced evaluation of student work. 

One effective way to achieve this is through the implementation of rubrics that are 

specifically designed to assess critical analysis, synthesis of knowledge, and the application 

of theoretical principles within practicum reports (Verawati et al., 2023). These rubrics 

serve as structured frameworks that outline the criteria by which student work will be 

evaluated, providing clear guidelines and expectations for students while also offering 

educators a standardized method for assessment. Rubrics that emphasize critical analysis 

encourage students to examine their practical experiences through a critical lens, 

evaluating the strengths and weaknesses of their methods, procedures, and results. By 

engaging in critical reflection, students develop a deeper understanding of the underlying 

principles and concepts driving their practical activities, thereby enhancing their overall 

learning experience. Similarly, rubrics that emphasize the synthesis of knowledge prompt 

students to integrate information from various sources, including theoretical frameworks, 

empirical evidence, and personal observations, to construct coherent and insightful 

interpretations of their practicum experiences (Amizera et al., 2023). This process of 

synthesis encourages students to make connections between theory and practice, fostering 

a deeper understanding of the subject matter. Additionally, rubrics that emphasize the 

application of theoretical principles challenge students to apply their theoretical knowledge 

to real-world situations, demonstrating their ability to translate abstract concepts into 

practical actions (Bray et al., 2020). By contextualizing their learning within the framework 

of their practicum experiences, students not only solidify their understanding of theoretical 

concepts but also develop valuable problem-solving skills that are essential for success in 

their future careers. 

By incorporating these elements into the assessment criteria for practicum reports, 

educators can incentivize deeper engagement with the subject matter and encourage 

students to take ownership of their learning. Furthermore, by providing students with clear 

guidelines and expectations, rubrics empower them to self-assess their work and identify 

areas for improvement, thereby fostering a culture of continuous learning and growth (Bray 

et al., 2020). In conclusion, the revision of assessment criteria for practicum reports to 

encompass critical analysis, synthesis of knowledge, and application of theoretical 

principles is essential for providing a more comprehensive evaluation of student learning. 

By implementing rubrics that emphasize these aspects, educators can encourage deeper 

engagement with the subject matter and foster the development of essential skills that are 

crucial for success in both academic and professional settings. Through this holistic 

approach to assessment, students are better equipped to demonstrate their understanding 

and proficiency in their practicum experiences, ultimately preparing them for future success 

in their chosen fields (Kimbell, 2022). Furthermore, providing students with timely and 

constructive feedback on their practicum reports and responses is essential for facilitating 

their growth and development. Feedback should not only highlight areas for improvement 

but also recognize and reinforce strengths, thereby fostering a positive learning 

environment where students feel empowered to take ownership of their learning journey 

(Koponen, 2021). Ultimately, by reimagining practicum experiences as opportunities for 

holistic learning and growth, educators can nurture the development of not only proficient 

scientific writers but also critical thinkers, lifelong learners, and active contributors to the 

scientific community. Through a balanced integration of documentation, reflection, and 

inquiry-based learning, practicum experiences can become transformative learning 

experiences that prepare students for success in both academic and professional domains. 
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Conclusion  

 

The number of scientific writing students achieving excellent grades in the most 

recent report is higher compared to previous reports. This improvement is attributed to the 

increasing writing skills of students through extensive practice. Besides that the cognitive 

skills of the students are predominantly proficient. This indicates that the majority of the 

students have a strong understanding and grasp of the material. Moreover, correlation 

between scientific writing students and cognitive skill is moderate correlation. This is 

because scientific writing involves various cognitive processes such as critical thinking, 

analysis, and information synthesis, but also requires technical skills like grammar and text 

structure, which are not entirely related to general cognitive skills. Consequently, there 

arises a pressing need for further research to delve into this disparity and explore potential 

factors influencing students' responses. It is imperative to ascertain methods to bolster 

students' responses, possibly by refining the practical activities to ensure they are more 

conducive to meaningful learning experiences. Through continued investigation and 

refinement, educators can strive to bridge the gap between students' practical report-

writing skills and their corresponding responses, thereby fostering more holistic learning 

outcomes in science education. 
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