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INTRODUCTION 

Scientific writing is key to the success of students in any discipline of science, especially for biology 
students (Javed et al., 2013; Moore, 1994; Simmons et al., 2014; Tonissen et al., 2014). Students are required 
to have competence in scientific writing to complete their studies by producing research reports in the form of a 
thesis with good scientific writing standards. Good scientific writing is a skill that is acquired personally through 
years of practice and the crucial challenge as an instructor is teaching our students how to write critically, 
logically, and concisely, while recognizing the value of compliance with well-established scientific standards 
(Simmons et al., 2014). Educating students in scientific writing in a field of science is the same as teaching 
them how to think critically in solving problems in that field (Barroga & Mitoma, 2019; Nilson, 2003; Stephenson 
& Sadler-McKnight, 2016; Tahira & Haider, 2019). Writing also helps students improve their understanding of 
the material they are studying (Bangert-Drowns et al., 2004; Graham et al., 2011). As an effort to improve 
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 Scientific writing and communication skills of undergraduate students in the Biology 
Education Program of University of Palangka Raya need to be improved. The purpose 
of this research was to implement mini-research in animal ecology field practice to train 
undergraduate students’ scientific writing and communication skills. This descriptive 
quantitative research used action-research method with two cycles in which each cycle 
consisted of four stages i.e (1) plan; (2) take action; (3) collect and analyze evidences, 
and (4) reflect. The data gained were analyzed descriptively and quantitatively. The 
results showed that the gain score of students’ scientific writing skills based on mini-
research assessment was 0.6 (moderate category). Moreover, students' communication 
skills showed an improvement from cycle 1 to cycle 2 which was assessed during the 
presentation session. All the findings in this study indicate that the implementation of 
the mini-research project in the field practice of the animal ecology course helps 
students to develop scientific writing and communication skills. 
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scientific writing skills, a student needs to improve their thinking skills. It is important for students to improve 
their thinking skills to a higher level to have an ability to write using logical arguments that are proven by 
evidence and the related literature to support their arguments.  

The scientific writing skills of undergraduate students in the Biology Education Program, University of 
Palangka Raya still need improvement. The students’ knowledge about how to report the results of field 
practice does not comply with scientific writing standards in most scientific journals for publication. Based on 
the preliminary observation known that the scientific writing skills of undergraduate students in the Biology 
Education Program, University of Palangka Raya, that still need to improve are data presentation, research 
methods, citation and reference, and plagiarism. It describes that the students have poor scientific writing skills, 
and may not understand the concepts being studied. 

Good scientific writing skills are obtained through exercises facilitated by the teacher in a student-centered 
learning model, such as PjBL (Project Based Learning). PjBL has a significant effect on students' scientific 
writing skills, and through a collaborative environment in PjBL learning students can be helped to train and 
develop not only scientific writing skills, but also communication skills (Aghayani & Hajmohammadi, 2019; 
Awang & Daud, 2015; Hasani et al., 2017; Kovalyova et al., 2016; Mandow et al., 2014; Permana et al., 2021; 
Permana & Setyawan, 2020; Rachmawati & Asmara, 2018; Sagala et al., 2019). This research uses a modified 
form of learning from PjBL called mini-research project. The mini-research project is designed to be a form of 
simple research project-based learning in which students contribute dominantly, starting from research design, 
research implementation, and reporting research results in a scientific presentation. 

Mini-research is a research-based field practice that can be implemented to improve scientific writing skills. 
Mini-research is not limited to practicing writing skills but also trains students to communicate their writing in a 
scientific presentation. According to Pechenik (2013) communicating appropriately is an essential part of all 
sciences because it provides a way to examine, evaluate, and share thinking with the scientific community. This 
research is aimed to implement mini-research in animal ecology field practice to train undergraduate students’ 
scientific writing and communication skills. 

METHOD 

 This research is descriptive quantitative research using the action-research method with 2 cycles (Figure 1). 
Each cycle consists of 4 stages (1) plan; (2) take action; (3) collect and analyze evidence; and (4) reflect 
(Somekh, 2006; Tripp, 2005).  
 

 
Figure 1. Research design 

 
In the plan phase, all materials needed for the implementation of mini-research is well prepared, including 

(1) Mini-research technical guide, this technical guide contains the technical implementation procedures for 
mini-research in the animal ecology field practice; (2) Animal ecology field practice guide were created for two 
mini-research topics related to animal ecology studies. These guides contain detailed procedures for students 
to conduct a mini-research independently. The topics are earthworm diversity, and insect diversity; (3) Paper 
template as a predetermined template for students’ mini-research reports. The template is created like a 
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template for scientific articles for publication as the format for mini-research reports. This aims to provide 
experience to students in how to report a research result in a scientific paper (Figure 2). 
 

 
Figure 2. Mini-research report template 

 
In the take action phase, the implementation phase of mini-research in animal ecology field practice. The 

details of the implementation procedure presented in Figure 3. Mini-Research implementation in animal ecology 
field practice which was carried out for six weeks. Students are allowed to work on a mini-research project for 
one week before presenting the results at the meeting in the second week. After the second presentation of 
topic 2 results, students are given the opportunity to complete a mini-research report for two weeks until the 
report meets the minimum criteria for the accepted report (Figure 4). The minimum criteria for an accepted 
report are (1) mini research reports suitable to predetermined templates; and (2) the similarity index of mini-
research reports is ≤ 30%. 

 

 
Figure 3. Mini-research implementation in animal ecology field practice 
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Figure 4. The flowchart of mini-research reports submission 

 
 In the collect & analyze evidence phase, the data were collected during the implementation process of mini-
research including scientific writing skills and communication skills. Scientific writing skills were assessed 
through the assessment of mini-research reports made by students. Communication skills were assessed 
during the mini-research results presentation session. The scoring rubric for mini-research report assessment 
was designed to assess the mini-research report as objectively as possible and to evaluate each part of the 
report independently. The scoring rubric used in this study to assess mini-research report is presented in the 
Table 1. 
 

Table 1. Scoring rubric for mini-research report assessment 

No. Rubric 
Possible Score 

A B C D E 

Plagiarism (10pts) 
1 The similarity index of Mini-Research reports is ≤ 30% 

 ≤ 30% (2.5), ≤ 20% (5.0), ≤ 15% (7.5), ≤ 10% (10) 
10 7.5 5.0 2.5 0 

Report Session (80pts) 
2 Title (10pts) 

Title is Descriptive 4 3 2 1 0 
English Title 4 3 2 1 0 
Names of group members 2 1.5 1.0 0.5 0 

3 Abstract (10pts) 
Informative (brief summary of the report) 10 7.5 5.0 2.5 0 

4 Introduction (10pts) 
Background Information (with relevant outside source) 8 6 4 2 0 
Include research aims 2 1.5 1.0 0.5 0 

5 Methods (10pts) 
Brief description of the research methodology 4 3 2 1 0 
Study Sites (include map) and Sampling Technique 2 1.5 1.0 0.5 0 
Research Procedure (sampling procedure) 2 1.5 1.0 0.5 0 
Data Analysis 2 1.5 1.0 0.5 0 

6 Results (10pts) 
 Description of the results 4 3 2 1 0 
 Figure pointed out in the text 4 3 2 1 0 
 Correct format of Figure and Table 2 1.5 1.0 0.5 0 
7 Discussion (10pts) 
 Interpretation of the results 4 3 2 1 0 
 Comparison of the data with previously published information 6 4.5 3.0 1.5 0 
8 Conclusion (10pts) 
 Contains a brief summary of research results 10 7.5 5.0 2.5 0 
9 References (10pts) 
 Correct format of Citation and Bibliography (IEEE style) 4 3 2 1 0 
 Relevant Citations 4 3 2 1 0 
 Meets the minimum quantity of citation number 2 1.5 1.0 0.5 0 

Total Score 90     
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Based on the scoring rubric in Table 1, the maximum score of the mini-research report is 90.The final score 
is stated on a scale of 0-100, then the calculation is to divide the student's score by the maximum score then 
multiply by 100. The scoring rubric was also designed to assess students’ communication skills during the 
results presentation session as presented in the following Table 2. In the reflect phase, the entire 
implementation process of mini-research is evaluated. 

 
Table 2. Scoring rubric for verbal communication skills assessment 

No. Communication Skill(s) Possible Score 

1 Presentation Media 0-100 
2 Oral Presentation 0-100 

 
 The samples of this research are 52 undergraduate students of the Biology Education Program, University 
of Palangka Raya. All students sampled are fourth-year students taking animal ecology courses. Samples were 
divided into six research groups with the aim of facilitating the implementation of mini-research by the students. 
 The data of this research were analyzed descriptively and quantitatively (descriptive-quantitative). The data 
on the improvement of scientific writing skills were analyzed quantitatively using the Normalized Gain formula 
(Hake, 1998). 
 

RESULTS AND DISCUSSION 

The implementation of mini-research is carried out based on the existing implementation procedure in the 
mini-research technical guide from the middle to the end of the semester for five weeks. During the field 
practice activities, students work on the mini-research project independently with predetermined topics 
consisting of two topics related to animal ecology. The implementation of the two topics of the mini-research 
project was divided into 2 cycles, in the first cycle for topic 1 (earthworm diversity) and the second cycle for 
topic 2 (insect diversity). 

At the first meeting of each cycle, a technical procedure for implementing mini-research was delivered. All 
details regarding the implementation of mini-research are presented at this stage including a description of the 
procedure and an explanation of the tools and materials needed by students in carrying out the research. 
After that students are given the freedom to choose a sampling location for their mini-research project which is 
first consulted with the field practice supervisor. Students are given 1 week for the implementation of the mini-
research project and preparation for the presentation of the results at the next meeting. 

The preparation of the final mini-research report by students was carried out after the presentation of the 
results of topic 2 in the second cycle. The detailed report submission procedure can be seen in Figure 4. This 
procedure is made like a procedure for publishing scientific papers in a journal. Student mini-research reports 
are not just accepted but must pass the review stage by the field practice supervisor. After the report being 
reviewed is deemed in accordance with the provisions, the report is accepted. The provisions referred to in 
general are according to the template and have a similarity index of less than or equal to 30%.  

Students gain real experience in doing research and report the results in the form of scientific papers 
through this mini-research project. Students get lessons from the experiences they have had during field 
practice, this has a positive impact on students. Learning from real experiences or commonly known as 
experiential learning has a significant effect in gaining knowledge and developing social skills and students' 
attitudes (Kolb & Kolb, 2005; Piščalkienė & Ingemann, 2019; Tanaka et al., 2016; Voukelatou, 2019).  

Students’ scientific writing skills were assessed by the way they wrote the mini-research report and 
students' communication skills were assessed by the way they delivered the results during the presentation 
session using an assessment rubric that had been designed for each of the skills assessed. The results of the 
assessment of students’ scientific writing and communication skills are described in detail as follows. 

The results of the assessment of students' scientific writing skills in cycle 1 showed quite good 
achievement (Table 3), but at some points, it still needs to be improved, especially in plagiarism (38%) and 
abstract writing (67%). Based on the survey results, students admitted that they knew little about plagiarism 
and had never even known before. Students obtained a fairly good score on other points with several times 
corrections to the report. At this stage, students realized that scientific writing requires extra effort and good 
skills. According to Simmons et al. (2014) good scientific writing is a skill that is acquired personally through 
years of practice and the crucial challenge as an instructor is teaching our students how to write critically, 
logically, and concisely, while recognizing the value of compliance with well-established scientific standards. 
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In the learning through practice, engagement in authentic environments and activities shapes and facilitates 
occupational learning. According to Billett (2013) it provides access to an understanding of the situational 
performance criteria, including the situated practice culture on which occupational performance is centered. 

 
Table 3. Scientific writing skills based on mini-research report assessment results (cycle 1) 

No. Group 

 Score 

Total 
Final 
Score 

Plagiarism Report Session 
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1 Group 1 23 2.5 9 7.5 10 9 8 8.5 10 9 73.5 81.7 
2 Group 2 17 5.0 9 10 10 9 9 8.5 10 9 79.5 88.3 
3 Group 3 18 5.0 10 7.5 10 10 8.5 7 10 9.5 77.5 86.1 
4 Group 4 24 2.5 9 5 8 6.5 8 8.5 7.5 10 65.0 72.2 
5 Group 5 16 5.0 10 5 9 6.5 9 7 5 9.5 66.0 73.3 
6 Group 6 27 2.5 8 5 7.5 6.5 6 5 5 6.5 52.0 57.8 

Total 22.5 55 40 54.5 47.5 48.5 44.5 47.5 53.5   
Percentage 38% 92% 67% 91% 79% 81% 74% 79% 89%   

 
In the results of the mini-research report corrections submitted back to the students, notes are included 

that can help students improve the report. The results of the second cycle assessment on the students’ 
scientific writing skills showed a significant increase in all points of assessment (Table 4). Students succeeded 
in lowering the similarity index in their reports. The percentage of achievement for plagiarism point increased 
from 38% to 67%. This shows that students are starting to learn how to cite from related references to support 
their arguments, not just copying all sentences into their reports.  

These results also indicate that students get an increase in the percentage of achievement in abstract 
writing from 67% to 88%. Students show that they begin to understand writing an abstract from a research 
report that contains a brief description of the background, methods, objectives and results.  

 
Table 4. Scientific writing skills based on mini-research report assessment results (cycle 2) 

No. Group 

 Score 
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1 Group 1 11 7.5 10 10 10 10 10 9 10 10 86.5 96.1 
2 Group 2 9 10 10 10 10 10 10 10 10 10 90.0 100 
3 Group 3 15 7.5 10 10 10 10 9.5 9 10 10 86.0 95.6 
4 Group 4 19 5.0 10 10 10 8 9 8.5 7.5 9.5 77.5 86.1 
5 Group 5 14 7.5 9 7.5 8 7 9 9 7.5 9.5 74.0 82.2 
6 Group 6 27 2.5 8 5 8 7.5 7 6 5 8.5 57.5 63.9 

Total 40 57 52.5 56 52.5 54.5 51.5 50 57.5   
Percentage 67% 95% 88% 93% 88% 91% 86% 83% 96%   

 

Students get an increase in the percentage of achievement at all assessment points (Figure 5). This 
means that students can develop their scientific writing skills through this mini-research project including the 
skills on title formulation, abstract writing, introduction, methods, results, discussion, conclusion, and 
reference. The results of the normalized gain analysis showed that the overall score for the gain of students' 
scientific writing skills based on mini-research report assessment was 0.6 in the moderate category (Table 5). 

Correction notes that are included on reports that are returned to students can be a means of self-
evaluation for students to improve their reports. These corrective notes can also be good evidence for the 
teacher regarding student learning progress, and therefore what remains to be learned. For the students, 
these corrections notes are undeniable to the learning process because making errors is considered as a 
method they use in order to learn (Amara, 2018; Corder, 1967; Metcalfe, 2017; Overbye et al., 2020). This 
makes students produce better writing along with the learning process (see Figure 6 for an example of mini-
research report), therefore most groups of students in preparing their reports only received one correction in 
this second cycle (Table 6). 
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Figure 5. Students’ scientific writing skills based on mini-research report assessment: comparison of cycle 1 and cycle 2 

 
Table 5. Students’ scientific writing skills improvement category based on the results of normalized gain analysis 

No. Group 
Mini-Research Report Score 

Gain Score (g) Gain Category 
Cycle 1 Cycle 2 

1 Group 1 81.7 96.1 0.8 High 
2 Group 2 88.3 100 1.0 High 
3 Group 3 86.1 95.6 0.7 High 
4 Group 4 72.2 86.1 0.5 Moderate 
5 Group 5 73.3 82.2 0.3 Moderate 
6 Group 6 57.8 63.9 0.1 Low 

Mean 0.6 Moderate 

 
Table 6. Number of revision of each group mini-research report 

No. Group 
Number of Revision 

Cycle 1 Cycle 2 

1 Group 1 4 1 
2 Group 2 2 1 
3 Group 3 3 1 
4 Group 4 3 1 
5 Group 5 4 2 
6 Group 6 6 2 

 
In this study, students' verbal communication skills in delivering research results were also assessed. The 

results of the assessment show an increase in the skills of communicating research results in a presentation, 
both in terms of presentation media and oral presentation. Table 7 shows the details of verbal communication 
skills assessment results.  

 
Table 7. Students’ verbal communication skills 

No. Group(s) 

Cycle 1 

Total 

Cycle 2 

Total Presentation 
Media 

Oral 
Presentation 

Presentation 
Media 

Oral 
Presentation 

1 Group 1 72 70 71.0 80 75 77.5 
2 Group 2 80 78 79.0 85 78 81.5 
3 Group 3 75 75 75.0 80 78 79.0 
4 Group 4 70 70 70.0 80 75 77.5 
5 Group 5 70 70 70.0 78 75 76.5 
6 Group 6 68 70 69.0 75 75 75.0 

Total 435 433  478 456  
Percentage 73% 72%  80% 76%  

 
All the findings in this study indicate that the implementation of the mini-research project in the field 

practice of the animal ecology course helps students develop scientific writing and communication skills. In 
this study, students are conditioned to conduct research and report the results of their research in the form of 
scientific papers as their mini-research project report. In the report submission process, it is simulated like a 
standard procedure for publication in a scientific journal with minimum criteria and predetermined templates. 
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Therefore, students' scientific writing skills improve through a learning process that provides real experiences 
for students in writing scientific papers.  

Mini-research project implementation in the animal ecology field practice represents project-based 
learning (PjBL) in general. Project-based learning had a significant effect on the students writing skills and 
help the student to improve their writing skills in a collaborative environment (Aghayani & Hajmohammadi, 
2019; Hasani et al., 2017; Mandow et al., 2014; Rachmawati & Asmara, 2018). In addition, project-based 
learning can also be used as a means to train and improve student communication skills (Awang & Daud, 
2015; Kovalyova et al., 2016; Mandow et al., 2014; Sagala et al., 2019), because in this study students are 
required to deliver each result of their mini-research project verbally in a scientific presentation. 

Students’ responses to the implementation of mini-research in animal ecology field practice were collected 
online using google forms. The survey results showed that the implementation of mini-research received good 
feedback from students and they suggested that it be implemented in other courses as well. Table 8 shows 
the students’ responses in detail. 

 
Table 8. Students’ responses to the mini-research implementation 

No. Question(s) Response(s) 

1 Are you satisfied with the Mini-Research Implementation in 
Animal Ecology field practice? 

60% (Very Satisfied) 
29% (Satisfied) 
10% (Neutral) 
2% (Unsatisfied) 
Figure 7 

2 Did you acquire new knowledge and skills in scientific writing 
through this Mini-Research activity? 

98% (Yes) 
2% (No) 

3 Regarding question number 2, how significant is it? 58% (Very Significant) 
38% (Significant) 
4% (Neutral) 

4 Knowledge/Skills did you acquire? Plagiarism 63.6% 
Abstract 77.3% 
Introduction 65.9% 
Methods 63.6% 
Results (Data Presentation) 61.4% 
Discussion 61.4% 
Citation and Reference 75% 

5 Describe the benefits you get from Mini-Research? a. Gain new practical field experience that is 
different from previous practices. 

b. acquire knowledge about how to write good 
scientific papers. 

c. know the importance of avoiding plagiarism in 
scientific writing. 

d. develop scientific writing skills and interpret 
research results well. 

e. obtain an overview of how to plan and conduct 
research, and how to process data and report it in 
the form of scientific papers. 

f. helps make it easier to understand the concepts 
in animal ecology courses. 

6 Describe the obstacles when you did Animal Ecology field 
practice activities with Mini-Research? 

Outdoor practical field activities are limited due to the 
COVID-19 pandemic. 

7 Does this Mini-Research need to be implemented in other 
courses? 

98% (Yes) 
2% (No) 

 
Table 7 and Figure 7 show that 89% of students are satisfied (60% very satisfied; 29% satisfied) with the 

implementation of the animal ecology field practice with the mini-research concept. They significantly gained 
knowledge and skills in scientific writing. 
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Figure 6. Mini-research report 
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Figure 7. Students’ satisfaction of mini-research implementation 

 
Information regarding the benefits and obstacles of implementing mini-research in the field practice of 

animal ecology from the student's point of view was also obtained from this study. Students gain practical field 
experience that makes them feel like they are doing research. Through this mini-research they are trained to 
plan and conduct research and communicate the results independently. Students gained precious knowledge 
about the importance of avoiding plagiarism in scientific writing and developed skills in scientific writing and 
research results interpretation. The only obstacle that students experienced was the limited outdoor practical 
field activities due to the covid-19 pandemic. This obstacle makes the implementation of mini-research less 
than optimal based on the student’s point of view. But overall, they all are satisfied with this kind of learning 
experience.  

CONCLUSION 

 This study concludes that the mini-research project is feasible and can be implemented in lectures, 
especially in a field practice activity, to train students in developing scientific writing and communication skills. 
The results show that overall score for the gain of students' scientific writing skills based on mini-research 
report assessment was 0.6 in the moderate category with details as mush as 98% of the students are gained 
the knowledge and skill in scientific writing. Students' communication skills also showed better improvement 
from cycle 1 to cycle 2 which was assessed during the presentation session. The articles of each group of the 
students are compiled in a mini-research reports of animal ecology field practice as a sign of accomplishment in 
this learning activity. 
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