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 Purpose of the study: This study aims to analyze the influence of student 

perceptions on academic achievement in Food Microbiology learning at Tan 

Tao University. 

Methodology: A quantitative research design was employed involving 80 

undergraduate students selected through total sampling. Data were collected 

using a validated and reliable perception questionnaire, while academic 

achievement data were obtained from institutional records. Instrument validity 

was tested using Pearson Product Moment correlation and reliability using 

Cronbach’s Alpha. Data were analyzed using descriptive statistics and simple 

linear regression with SPSS at a significance level of 0.05. 

Main Findings: The results show that student perceptions are generally 

positive with a mean score of 3.53, while academic achievement is relatively 

high with a mean of 83.14. Correlation analysis reveals a moderate positive 

relationship between student perception and academic achievement (r = 0.636). 

Regression analysis indicates that student perception significantly influences 

academic achievement, with a coefficient value of 8.02, meaning that 

improved perception leads to higher academic performance. 

Novelty/Originality of this study: The novelty of this study lies in its focus 

on Food Microbiology as a discipline-specific and laboratory-based course in a 

private university context in Vietnam, where perception is conceptualized as a 

multidimensional construct shaped by learning experience, lecturer interaction, 

and laboratory engagement. 
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1. INTRODUCTION 

Food microbiology is one of the fundamental subjects in biological and food science education because 

it equips students with scientific understanding related to microorganisms, food safety, contamination, 

fermentation, and public health [1]-[3]. The course requires not only theoretical comprehension but also 

analytical thinking, laboratory competence, and active learning engagement [4]-[6]. In higher education, 

particularly in biology-related programs, students’ academic achievement in food microbiology has become an 

important indicator of learning effectiveness and scientific readiness [7]-[9]. However, differences in learning 

outcomes among students remain a persistent issue, suggesting that academic performance is influenced by more 

than cognitive ability alone. 
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Among the various internal factors affecting academic achievement, student perception has gained 

increasing attention in educational research. Perception reflects how students interpret, evaluate, and respond to 

the learning process, including teaching methods, course difficulty, learning environment, assessment systems, 

and lecturer interaction [10]-[12]. Positive perceptions tend to encourage learning motivation, participation, and 

confidence, whereas negative perceptions may reduce academic engagement and lower learning achievement 

[13]-[15]. In science-based courses such as food microbiology, perception becomes particularly important 

because students are often confronted with abstract concepts, intensive laboratory activities, and complex 

scientific terminology that may influence their attitudes toward learning [16]-[18]. 

Previous studies have reported that student perception is associated with learning motivation, classroom 

participation, and academic performance in various educational contexts [19]-[21]. Several researchers found 

that supportive learning environments and interactive teaching strategies contribute positively to students’ 

academic achievement [22]-[24]. Nevertheless, most existing studies mainly focus on general science education, 

online learning environments, or broad academic satisfaction [25]-[27]. Research specifically examining the 

relationship between student perception and academic achievement in food microbiology courses remains very 

limited, particularly within private universities in developing Southeast Asian educational settings. 

Furthermore, Craig et al. [28] earlier investigations frequently emphasize external educational variables 

such as curriculum design, teaching facilities, or instructional media while paying less attention to how students 

internally construct meaning and perception toward specialized scientific subjects. This creates a significant 

research gap because food microbiology possesses unique learning characteristics involving laboratory practices, 

microscopic observations, experimental precision, and multidisciplinary scientific integration [29]-[31]. The 

absence of focused studies on student perception in this subject area limits the understanding of psychological 

and academic factors that may directly influence student achievement outcomes [32]-[34]. 

Another important issue is that many private universities in regional contexts still encounter challenges 

related to learning adaptation, academic engagement, and student-centered instruction [35], [36]. Reseac by Zhu 

et al. [37] At Tan Tao University, variations in students’ academic achievement in food microbiology indicate 

the possibility that perception toward the course may contribute to learning success or difficulties experienced by 

students. However, empirical evidence examining this relationship has not yet been comprehensively explored 

[38]-[40]. Without such investigation, universities may face difficulties in designing effective learning strategies 

capable of improving student performance in specialized biology-related courses. 

The novelty of this study lies in its specific focus on the influence of student perception on academic 

achievement within the context of food microbiology learning at a private Vietnamese university. Unlike 

previous studies that predominantly examine general educational perceptions, this research concentrates on a 

highly specialized scientific course requiring both conceptual and practical competencies . In addition, this study 

integrates psychological perspectives of perception with measurable academic outcomes in a contextual higher 

education environment that has received limited scholarly attention. This approach provides a more focused and 

contextualized understanding of how students’ perceptions shape their academic performance in science-based 

learning. 

The urgency of this research is strongly connected to the growing demand for improving the quality of 

biology and food science education in higher education institutions. Understanding students’ perceptions is 

essential for developing more adaptive teaching strategies, strengthening laboratory learning experiences, and 

enhancing academic achievement in complex scientific subjects. Moreover, identifying perception-related 

factors may help lecturers and institutions minimize learning barriers, increase student engagement, and create 

more effective educational environments. In the long term, improving learning achievement in food 

microbiology is also important for preparing competent graduates capable of contributing to food safety, 

biotechnology, and public health sectors. 

Therefore, this study aims to analyze the influence of student perception on academic achievement in 

food microbiology learning at Tan Tao University. Specifically, the research seeks to identify how students 

perceive the learning process and to determine the extent to which these perceptions affect their academic 

performance. The findings of this study are expected to contribute theoretically to educational and biological 

science research while also providing practical recommendations for improving learning quality in higher 

education institutions.  

 

 

2. RESEARCH METHOD 

2.1 Research Design 

This study employed a quantitative research approach using a correlational design to examine the 

influence of students’ perceptions on academic achievement in Food Microbiology learning at Tan Tao 

University. The quantitative approach was considered appropriate because the study aimed to measure the 

relationship and predictive influence between variables through statistical analysis [41]-[43]. The correlational 

design enabled the researcher to investigate whether variations in students’ perceptions were associated with 
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differences in their academic achievement in the Food Microbiology course. The study focused on understanding 

how students perceive the learning process, including teaching methods, classroom interaction, laboratory 

activities, learning materials, and assessment systems, and how these perceptions contribute to their academic 

outcomes. 

The study consisted of two main variables. Student perception functioned as the independent variable 

(X), while academic achievement served as the dependent variable (Y). Student perception referred to students’ 

cognitive and emotional evaluations toward the Food Microbiology learning process. Meanwhile, academic 

achievement referred to students’ final academic scores obtained in the course. Before presenting the operational 

indicators, the following table summarizes the research variables and their measurements. 

 

Table 1. Operational Definition of Research Variables 

Variable Indicator Measurement Aspect Instrument 

Student 

Perception (X) 

Learning interest, teaching effectiveness, 

laboratory activities, learning 

environment, assessment perception 

Students’ responses 

toward Food 

Microbiology learning 

Questionnaire 

Academic 

Achievement (Y) 

Final course score Students’ academic 

performance in Food 

Microbiology 

Academic 

documentation 

 

Table 1 demonstrates that the study combined perceptual and academic dimensions to examine the 

relationship between psychological learning factors and measurable educational outcomes. The operational 

indicators were developed based on educational psychology and science learning literature to ensure conceptual 

relevance and research validity. 

 

2.2 Population and Sample 

The population of this study included all undergraduate students who had taken the Food Microbiology 

course at Tan Tao University during the research period. Since the total number of students enrolled in the 

course was relatively manageable, the study applied a total sampling technique in which all eligible students 

were included as research participants. This technique was selected to obtain comprehensive data representation 

and minimize sampling bias [44], [45]. 

Participants were selected based on the following criteria: (1) students officially enrolled in the Food 

Microbiology course, (2) students who completed the learning process during the semester, and (3) students 

willing to participate in the research voluntarily. The demographic characteristics of participants were 

summarized to provide a clearer overview of the research sample. 

 

Table 2. Demographic Characteristics of Respondents 

Characteristic Category Frequency Percentage 

Gender Male 34 42,5%  
Female 46 57,5% 

Academic Year Second Year 38 47,5%  
Third Year 42 52,5% 

Age 18–20 Years 40 50,0%  
21–23 Years 40 50,0% 

 

The demographic information presented in Table 2 was important for describing participant diversity 

and strengthening the transparency of the research process. Students who did not complete the questionnaire or 

had incomplete academic data were excluded from the analysis process. These characteristics also supported 

interpretation of the findings within the educational context of the study. 

 

2.3 Research Instruments 

Data collection was conducted using a structured questionnaire and academic documentation. The 

questionnaire was designed to measure students’ perceptions toward Food Microbiology learning. The 

instrument employed a five-point Likert scale ranging from strongly disagree to strongly agree. The 

questionnaire items were adapted and developed from previous educational perception studies and adjusted to 

the characteristics of Food Microbiology learning. 

The perception questionnaire covered several dimensions, including learning motivation, lecturer 

interaction, laboratory experience, clarity of learning materials, and assessment fairness . Prior to data collection, 

the instrument underwent validity and reliability testing to ensure measurement accuracy and consistency. The 

following table presents the Likert scale used in this study [46].  
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Table 3. Likert Scale Classification 

Response Category Score 

Strongly Agree 5 

Agree 4 

Neutral 3 

Disagree 2 

Strongly Disagree 1 

 

Table 3 illustrates the scoring system used to quantify students’ perceptions. Higher scores indicated 

more positive perceptions toward Food Microbiology learning. Academic achievement data were obtained from 

official course records with permission from the academic department. Students’ final scores in Food 

Microbiology were used as indicators of learning achievement. 

Instrument validity was tested using Pearson Product Moment correlation to determine the 

appropriateness of each questionnaire item [47]. Questionnaire items with correlation coefficients exceeding the 

critical value were considered valid. Reliability testing was conducted using Cronbach’s Alpha coefficient to 

examine internal consistency. An alpha value greater than 0.70 indicated that the instrument possessed 

acceptable reliability. The validity and reliability procedures were essential to ensure that the instrument 

accurately measured students’ perceptions and produced stable research data. 

 

2.4 Data Collection Procedure 

The data collection process was conducted systematically in several stages. Initially, the researcher 

obtained institutional permission from Tan Tao University and coordinated with course lecturers regarding 

research implementation. Subsequently, the perception questionnaires were distributed to students after 

completion of major learning activities in the Food Microbiology course. To clarify the research workflow, the 

structure of the research procedure is presented below. 

 

 
Figure 1. Reseach Procedure 

                                                

The research structure above demonstrates that the study followed a systematic quantitative research 

process to ensure methodological transparency and scientific rigor. Participants were informed about the 

research objectives, confidentiality of responses, and voluntary participation principles before completing the 

questionnaire. After questionnaire collection, academic achievement data were obtained from institutional 

academic records. All collected data were coded and organized for statistical analysis. 

 

2.5 Data Analysis Technique 

The collected data were analyzed using descriptive and inferential statistical methods. Descriptive 

statistics were used to summarize students’ perception levels and academic achievement distributions, including 
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mean scores, percentages, and standard deviations. Inferential statistical analysis was conducted to examine the 

influence of student perception on academic achievement [48]. 

Prior to hypothesis testing, normality and linearity tests were performed to ensure that the data met 

statistical assumptions. All statistical analyses were performed using SPSS software with a significance level of 

0.05 [49]. The results of the analysis were interpreted to determine the strength and direction of the relationship 

between students’ perceptions and academic achievement. The hypothesis was subsequently tested using simple 

linear regression analysis to determine whether student perception significantly influenced academic 

achievement in Food Microbiology learning. The statistical hypotheses of the study were formulated as follows: 

• H₀: Student perception does not significantly influence academic achievement in Food Microbiology 

learning.  

• H₁: Student perception significantly influences academic achievement in Food Microbiology learning.  

 

2.6 Research Ethics 

This study adhered to ethical research principles throughout the research process. Participation was 

voluntary, and respondents were informed that their personal information and academic data would remain 

confidential. Participants also had the right to withdraw from the study at any stage without academic 

consequences. All collected data were used solely for research purposes to maintain participant privacy and 

institutional integrity. 

 

 

3. RESULTS AND DISCUSSION 

This study involved 80 undergraduate students enrolled in the Food Microbiology course at Tan Tao 

University. The respondents were selected using a total sampling technique to ensure comprehensive 

representation of the population. The demographic profile of the participants is presented in Table 4. 

 

Table 4. Characteristics of Respondents 

Category Description Frequency Percentage 

Gender Male 34 42.5%  
Female 46 57.5% 

Academic Year Year 2 38 47.5%  
Year 3 42 52.5% 

Age 18–20 years 40 50%  
21–23 years 40 50% 

 

The data in Table 4 indicate that the majority of respondents were female students and upper-year 

undergraduates. This distribution suggests that students had sufficient academic exposure to the Food 

Microbiology course, making them suitable for evaluating perception and academic performance relationships. 

The study examined two main variables: student perception and academic achievement. The descriptive 

statistical results are summarized in Table 5. 

 

Table 5. Descriptive Statistics of Variables 

Variable Mean Standard Deviation Minimum Maximum 

Student Perception (X) 3.53 0.57 2.03 4.71 

Academic Achievement (Y) 83.14 7.13 67.38 97.57 

 

The results show that students’ perception of Food Microbiology learning was generally positive, with 

an average score above the midpoint of the Likert scale. Academic achievement also demonstrated relatively 

high performance, indicating that most students achieved satisfactory learning outcomes. To examine the 

relationship between the two variables, correlation and regression analyses were conducted. The results revealed 

a positive relationship between student perception and academic achievement. 
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Figure 2. Relationship Between Student Perception and Academic Achievement 

 

Figure 2 shows a clear upward trend, indicating that students with higher perception scores tend to 

achieve higher academic results in Food Microbiology learning. 

 

Table 6. Correlation Analysis 

Variables Correlation Coefficient (r) Interpretation 

Perception vs Achievement 0.636 Moderate positive correlation 

 

The correlation coefficient (r = 0.636) indicates a moderate and statistically meaningful positive 

relationship between student perception and academic achievement. This suggests that students who perceive the 

learning process more positively tend to perform better academically. A simple linear regression analysis was 

conducted to determine the influence of student perception on academic achievement. 

 

Table 7. Regression Analysis Result 

Predictor B Coefficient Interpretation 

Constant 55.21 Baseline achievement score 

Student Perception 8.02 Positive influence 

 

The regression results indicate that every one-unit increase in student perception score leads to an 

average increase of approximately 8.02 points in academic achievement. This confirms that perception plays a 

significant predictive role in student performance. 

 

 
Figure 3. Average Academic Achievement by Perception Level 

 

Figure 3 further supports the regression findings, showing that students with higher perception levels 

consistently achieve higher academic scores. The findings of this study demonstrate that student perception has a 

moderate and positive influence on academic achievement in Food Microbiology learning at Tan Tao University. 

This is evidenced by the correlation coefficient (r = 0.636), indicating that students with more positive 

perceptions toward the learning process tend to achieve higher academic scores. The regression analysis further 
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supports this result, showing that improvements in perception are followed by an increase in academic 

performance. These results confirm that perception is not merely a passive reflection of learning experience but 

an active psychological factor that shapes students’ academic outcomes. 

These findings are consistent with previous educational studies which emphasize that students’ 

perception of teaching quality, learning environment, and instructional clarity significantly contributes to 

academic success. Prior research in science education has reported that positive perceptions enhance motivation, 

engagement, and conceptual understanding, which ultimately improve learning achievement [50], [51]. 

However, most of these studies were conducted in general science subjects or large-scale public universities, 

leaving a gap in understanding how these relationships function in specialized and practice-oriented subjects 

such as Food Microbiology in private university contexts. 

The gap identified in this study Masumi [52] lies in the limited empirical evidence addressing the 

relationship between perception and academic achievement specifically in Food Microbiology learning within 

Southeast Asian private higher education institutions. Earlier studies tend to focus on broader constructs such as 

general student satisfaction or online learning perception, without isolating discipline-specific courses that 

require both theoretical understanding and laboratory competence [53], [54]. This study addresses that gap by 

focusing on a specialized scientific subject that combines cognitive learning and hands-on laboratory experience, 

making the role of perception more contextually complex and academically significant [55]. 

The novelty of this research is grounded in its integration of perception as a psychological construct 

with measurable academic performance in a discipline-specific context. Unlike previous studies that treat 

perception as a general educational factor, this study positions perception as a multidimensional variable shaped 

by laboratory experiences, lecturer interaction, and conceptual difficulty in Food Microbiology. Additionally, the 

study provides empirical evidence from a private university setting in Vietnam, which is underrepresented in 

existing educational literature. This contextual and disciplinary specificity strengthens the contribution of the 

study to science education research. 

From a theoretical perspective, the results support constructivist learning theory, which emphasizes that 

students actively construct knowledge based on their perceptions and experiences. Positive perceptions enhance 

cognitive engagement, leading to better understanding of complex microbiological concepts such as microbial 

growth, food safety mechanisms, and contamination processes. Therefore, perception functions as a mediating 

factor that bridges instructional input and learning outcomes, particularly in laboratory-based science courses. 

In terms of practical implications, the findings suggest that educators should prioritize improving 

students’ perceptions of learning environments to enhance academic performance. In Food Microbiology 

courses, this can be achieved through more interactive teaching methods, clearer explanation of abstract 

concepts, and stronger integration between theory and laboratory practice. At the institutional level, Tan Tao 

University may benefit from strengthening laboratory infrastructure, providing teaching training for lecturers, 

and designing student-centered learning strategies to foster more positive academic perceptions and improve 

overall learning outcomes. 

Despite these contributions, the study has several limitations. First, the research is limited to a single 

institution and a single course, which restricts the generalizability of the findings to other universities or 

disciplines. Second, the study relies primarily on quantitative data, which may not fully capture deeper 

psychological and behavioral factors influencing student perception. Third, external variables such as prior 

academic ability, learning habits, and socio-economic background were not included in the analysis, even though 

they may also influence academic achievement. 

Future research is recommended to expand the scope by including multiple universities and comparing 

different science-based courses to improve generalizability. Additionally, mixed-method approaches combining 

quantitative and qualitative data are suggested to gain deeper insights into how students form perceptions and 

how these perceptions influence learning behavior. Further studies could also incorporate additional variables 

such as motivation, self-efficacy, and learning strategies to develop a more comprehensive model of academic 

achievement in science education. 

 

 

4. CONCLUSION 

This study concludes that student perception has a moderate and significant positive influence on 

academic achievement in Food Microbiology learning at Tan Tao University, as evidenced by a correlation 

coefficient of 0.636 and a regression coefficient of 8.02. These findings answer the research objective by 

confirming that students with more positive perceptions of the learning process tend to achieve higher academic 

scores, indicating that perception plays an important role in shaping learning outcomes in both theoretical and 

laboratory-based contexts. The study also highlights that improving students’ learning experiences, teaching 

quality, and laboratory engagement can strengthen academic performance in Food Microbiology courses. 

Therefore, enhancing student perception should be considered an essential strategy in improving educational 

outcomes in science-based higher education. It is recommended that lecturers apply more interactive and 
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student-centered teaching approaches, particularly by strengthening the integration between theoretical 

explanation and laboratory practice. Future instructional strategies should also focus on improving clarity in 

complex microbiological concepts to further enhance students’ positive learning perceptions. 

 

 

ACKNOWLEDGEMENTS 

The researcher would like to express sincere gratitude to Tan Tao University for granting permission 

and support in conducting this study. Appreciation is also extended to the lecturers of the Food Microbiology 

course and all students who participated in this research for their cooperation and valuable contributions. Their 

involvement made this study possible and significantly contributed to the completion of this research. 

 

AUTHOR CONTRIBUTIONS 

Conceptualization, V.-L.N. and B.T.; Methodology, V.-L.N.; Software, V.-L.N.; Validation, V.-L.N. 

and B.T.; Formal Analysis, V.-L.N.; Investigation, V.-L.N.; Resources, B.T.; Data Curation, V.-L.N.; Writing – 

Original Draft Preparation, V.-L.N.; Writing – Review & Editing, V.-L.N. and B.T.; Visualization, V.-L.N.; 

Supervision, B.T.; Project Administration, B.T.; Funding Acquisition, B.T. 

 

CONFLICTS OF INTEREST 

The authors declare no conflict of interest. 

 

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY 

Not applicable. 

 

REFERENCES 
[1] D. Nandari, A. A. M. Semariyani, and N. M. A. S. Singapurwa, “Chemical and microbiology analysis of salted 

anchovies (stolephorus sp.) in east Denpasar traditional market,” SEAS (Sustainable Environ. Agric. Sci., vol. 4, no. 2, 

pp. 120–129, Nov. 2020, doi: 10.22225/seas.4.2.2621.120-129. 

[2] E. K. Odjer and E. K. G. Mensah, “Maternal mortality and legal accountability: examining government responsibility 

for preventable deaths,” J. Law Crim. Justice, vol. 13, no. 3, pp. 49–73, Sep. 2025, doi: 10.15640/jlcj.v13p4. 

[3] J. Gibson and S. Olivia, “Direct and indirect effects of covid-19 on life expectancy and poverty in Indonesia,” Bull. 

Indones. Econ. Stud., vol. 56, no. 3, pp. 325–344, 2020, doi: 10.1080/00074918.2020.1847244. 

[4] N. V. Telegina, S. E. Drovosekov, D. G. Vasbieva, and V. L. Zakharova, “The use of project activity in teaching 

mathematics,” Eurasia J. Math. Sci. Technol. Educ., vol. 15, no. 8, 2019, doi: 10.29333/ejmste/108439. 

[5] K. Kamid, S. Winarni, R. Rohati, P. A. Rivani, and M. Z. Azzahra, “The comparison of jigsaw cooperative learning 

model with stad on mathematics subjects in junior high school,” J. Educ. Res. Eval., vol. 6, no. 1, pp. 118–130, 2022, 

doi: 10.23887/jere.v6i1.40425. 

[6] K. Kamid, D. A. Kurniawan, and A. M. Nawahdani, “Scientific learning model: Analytical thinking and process skills 

in mathematics,” J. Educ. Res. Eval., vol. 6, no. 3, pp. 238–249, 2022, doi: 10.23887/jere.v6i3.49159. 

[7] Y. Karaca, “Computational complexity-based fractional-order neural network models for the diagnostic treatments and 

predictive transdifferentiability of heterogeneous cancer cell propensity,” Chaos Theory Appl., vol. 5, no. 1, pp. 34–51, 

2023, doi: 10.51537/chaos.1249532. 

[8] M. Reiser, M. Binder, and H. Weitzel, “Effects of design-based learning arrangements in cross-domain, integrated 

STEM lessons on the intrinsic motivation of lower secondary pupils,” Educ. Sci., vol. 14, no. 6, 2024, doi: 

10.3390/educsci14060607. 

[9] R. Kapçiu, B. Preni, E. Kalluçi, and R. Kosova, “Modeling inflation dynamics using the logistic model: insights and 

findings,” J. Ilm. Ilmu Terap. Univ. Jambi, vol. 8, no. 1, pp. 364–378, 2024, doi: 10.22437/jiituj.v8i1.32605. 

[10] M. K. Budiarto, M. Yusuf, and Subagya, “Implementation of pedagogical, andragogical, and heutagogical approaches 

in education system sustainability,” Indones. J. Educ. Res. Rev., vol. 6, no. 2, pp. 281–298, 2023, doi: 

10.23887/ijerr.v6i2.59889. 

[11] N. I. Halil, H. Yawan, A. N. Hasanah, H. Syam, N. H. Andas, and Marhamah, “A new program to foster inclusion: 

unraveling language teachers’ pedagogical practices to differentiated instruction,” Int. J. Lang. Educ., vol. 8, no. 2, pp. 

370–383, 2024, doi: 10.26858/ijole.v8i2.64997. 

[12] R. Bellová, D. Melicherčíková, and P. Tomčík, “Possible reasons for low scientific literacy of Slovak students in some 

natural science subjects,” Res. Sci. Technol. Educ., pp. 1–18, 2017, doi: 10.1080/02635143.2017.1367656. 

[13] S. B. Hartmann, L. Q. N. Braae, S. Pedersen, and M. S. Khalid, “The potentials of using cloud computing in schools: A 

systematic literature review,” Turkish Online J. Educ. Technol., vol. 16, no. 1, pp. 190–202, 2017. 

[14] P. Muthukrishnan, G. K. Sidhu, T. S. Hoon, G. Narayanan, and C. Y. Fook, “Key factors influencing graduation on 

time among postgraduate students: A PLS-SEM approach,” Asian J. Univ. Educ., vol. 18, no. 1, pp. 51–64, 2022, doi: 

10.24191/ajue.v18i1.17169. 

[15] J. Li, E. Xue, and S. Guo, “The effects of PISA on global basic education reform: A systematic literature review,” 

Humanit. Soc. Sci. Commun., vol. 12, no. 1, pp. 1–15, 2025, doi: 10.1057/s41599-025-04403-z. 

[16] L. Zhang and Y. Ma, “A study of the impact of project-based learning on student learning effects: a meta-analysis 

study,” Front. Psychol., vol. 14, no. July, pp. 1–14, 2023, doi: 10.3389/fpsyg.2023.1202728. 

[17] A. S. Graha, Z. A. Fitrian, and A. Nasrulloh, “Exploring the benefits of combined effleurage and tapotement techniques 



Jou. Acd. Bio. Ed ISSN: 3062-9705  

The Influence of Student Perceptions on Academic Achievement in Food Microbiology…(Van-Linh Nguyen) 

41 

for alleviating delayed onset muscle soreness (DOMS) in futsal players,” Int. J. Hum. Mov. Sport. Sci., vol. 11, no. 6, 

pp. 1383–1390, 2023, doi: 10.13189/saj.2023.110624. 

[18] R. P. Singh et al., “Unlocking the adaptation mechanisms of the oleaginous microalga Scenedesmus sp. BHU1 under 

elevated salt stress: a physiochemical, lipidomics and transcriptomics approach,” Front. Microbiol., vol. 15, no. 6, pp. 

315–328, Nov. 2024, doi: 10.3389/fmicb.2024.1475410. 

[19] Y. J. Yong, K. National, and R. Korea, “Cypriot journal of educational curriculum by shooting ‘ m etaclassroom ’ in 

the covid19 pandemic era,” vol. 17, no. 5, pp. 1603–1621, 2022. 

[20] J. Díez-Palomar, R. García-Carrión, L. Hargreaves, and M. Vieites, “Transforming students’ attitudes towards learning 

through the use of successful educational actions,” PLoS One, vol. 15, no. 10 October, pp. 1–20, 2020, doi: 

10.1371/journal.pone.0240292. 

[21] A. N. Oktadita, C. Hiltrimartin, and D. Wati, “Efforts to increase the interest and learning outcomes students in learning 

indonesian through slipboard media,” J. Basic Educ. Res., vol. 4, no. 3, pp. 118–127, 2023, doi: 

10.37251/jber.v4i3.728. 

[22] C. Romero and S. Ventura, “Educational data mining and learning analytics: An updated survey,” WIREs Data Min. 

Knowl. Discov., vol. 10, no. 3, May 2020, doi: 10.1002/widm.1355. 

[23] F. Akhter, M. R. Hossain, and Adiba Nazia, “Exploring the drivers of patient value co-creation behavior in online 

healthcare: A mediated model in the lens of the theory of planned behavior,” J. Risk Anal. Cris. Response, vol. 15, no. 

4, pp. 27–39, Jan. 2025, doi: 10.54560/jracr.v15i4.678. 

[24] J. D. Rutledge et al., “Recommendations for integrating traditional birth attendants to improve maternal health 

outcomes in low- and middle-income countries,” Int. J. Matern. Child Heal. AIDS, vol. 13, p. e019, Sep. 2024, doi: 

10.25259/IJMA_16_2024. 

[25] F. Saltan and Ö. Arslan, “The use of augmented reality in formal education: A scoping review,” Eurasia J. Math. Sci. 

Technol. Educ., vol. 13, no. 2, pp. 503–520, 2017, doi: 10.12973/eurasia.2017.00628a. 

[26] N. Popovic, T. Popovic, I. Rovcanin Dragovic, and O. Cmiljanic, “A moodle-based blended learning solution for 

physiology education in Montenegro: A case study,” Adv. Physiol. Educ., vol. 42, no. 1, pp. 111–117, Mar. 2018, doi: 

10.1152/advan.00155.2017. 

[27] M. Weber and C. Harzer, “Relations between character strengths, school satisfaction, enjoyment of learning, academic 

self-efficacy, and school achievement: An examination of various aspects of positive schooling,” Front. Psychol., vol. 

13, no. October, pp. 1–15, 2022, doi: 10.3389/fpsyg.2022.826960. 

[28] S. L. Craig, T. Gardiner, A. D. Eaton, N. Pang, and T. Kourgiantakis, “Practicing alliance: An experiential model of 

teaching diversity and inclusion for social work practice and education,” Soc. Work Educ., vol. 00, no. 00, pp. 1–19, 

2021, doi: 10.1080/02615479.2021.1892054. 

[29] T. J. Dekker, “Teaching critical thinking through engagement with multiplicity,” Think. Ski. Creat., vol. 37, no. May, p. 

100701, 2020, doi: 10.1016/j.tsc.2020.100701. 

[30] J. K. Das, Z. A. Padhani, and Z. A. Bhutta, “Persistent Diarrhea in Children in Developing Countries BT - Textbook of 

Pediatric Gastroenterology, Hepatology and Nutrition: A Comprehensive Guide to Practice,” Cham: Springer 

International Publishing, 2022, pp. 231–240. doi: 10.1007/978-3-030-80068-0_17. 

[31] B. Himmetoglu, D. Aydug, and C. Bayrak, “Education 4.0: Defining The Teacher, The Student, And The School 

Manager Aspects Of The Revolution,” Turkish Online J. Distance Educ., vol. 21, no. July, pp. 12–28, 2021, doi: 

10.17718/TOJDE.770896. 

[32] A. Whitney, “Thinking/feeling: Emotion, spectatorship, and the pedagogy of horror,” CEA Forum, vol. 43, no. 1, pp. 

37–61, 2014,  

[33] R. M. Ryan and E. L. Deci, “Intrinsic and extrinsic motivation from a self-determination theory perspective: 

Definitions, theory, practices, and future directions,” Contemp. Educ. Psychol., vol. 61, no. April, p. 101860, 2020, doi: 

10.1016/j.cedpsych.2020.101860. 

[34] G. Mathias and Ø. F. Standal, “What happens to the ‘social’ in psychosocial? Exploring epistemic practices and 

therapeutic culture in teacher education,” Teach. Teach. Educ., vol. 153, no. September 2023, 2025, doi: 

10.1016/j.tate.2024.104818. 

[35] M. Cockerill, T. Grieveson, S. Bingham, and J. O’Keeffe, “Promoting high achievement for disadvantaged students: 

co-designing a school self-evaluation process aligned to evidence of successful leadership practice across five english 

districts,” Educ. Sci., vol. 15, no. 1, 2025, doi: 10.3390/educsci15010052. 

[36] N. P. Rickert and E. A. Skinner, “Parent and teacher involvement and adolescent academic engagement: Unique, 

mediated, and transactional effects,” Int. J. Behav. Dev., vol. 48, no. 1, pp. 71–84, 2024, doi: 

10.1177/01650254231210561. 

[37] Jiangyu Zhu, Z. Yang, Y. Yin, and W. Fang, “The development of supplemental multimedia learning modules and their 

impact on student learning in food biotechnology courses,” Biochem. Mol. Biol. Educ., vol. 53, no. 1, pp. 70–79, 2025, 

doi: 10.1002/bmb.21867. 

[38] K. Rajaram, “Future of Learning: Teaching and Learning Strategies BT  - Learning Intelligence: Innovative and 

Digital Transformative Learning Strategies: Cultural and Social Engineering Perspectives,” Singapore: Springer 

Nature Singapore, 2023, pp. 3–53. doi: 10.1007/978-981-19-9201-8_1. 

[39] A. S. M. Yasir, “Cross cultural adaptation & psychometric validation of instruments: Step-wise description,” Int. J. 

Psychiatry, vol. 1, no. 1, pp. 6–9, 2016, doi: 10.33140/ijp/01/01/00001. 

[40] S. Herlina, Y. S. Kusumah, and D. Juandi, “Global research on emerging digital technology: a bibliometric analysis,” J. 

Adv. Res. Appl. Sci. Eng. Technol., vol. 51, no. 2, pp. 281–294, 2025, doi: 10.37934/araset.51.2.281294. 

[41] P. Shekhar, M. Prince, C. Finelli, M. Demonbrun, and C. Waters, “Integrating quantitative and qualitative research 

methods to examine student resistance to active learning,” Eur. J. Eng. Educ., vol. 44, no. 1–2, pp. 6–18, Mar. 2019, 

doi: 10.1080/03043797.2018.1438988. 



          ISSN: 3062-9705 

Jou. Acd. Bio. Ed, Vol. 3, No. 1, June 2026:  33 - 42 

42 

[42] J. W. Creswell and J. D. Creswell, Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 4th 

Editio. Newbury Park: Sage publications, 2017. 

[43] R. Y. Nooraie, J. E. M. Sale, A. Marin, and L. E. Ross, “Social network analysis: An example of fusion between 

quantitative and qualitative methods,” J. Mix. Methods Res., vol. 14, no. 1, pp. 110–124, 2020, doi: 

10.1177/1558689818804060. 

[44] A. Sanaullah, I. Niaz, J. Shabbir, and I. Ehsan, “A class of hybrid type estimators for variance of a finite population in 

simple random sampling,” Commun. Stat. Simul. Comput., vol. 51, no. 10, pp. 5609–5619, 2022, doi: 

10.1080/03610918.2020.1776873. 

[45] S. Campbell et al., “Purposive sampling: complex or simple? Research case examples,” J. Res. Nurs., 2020, doi: 

10.1177/1744987120927206. 

[46] O. A. Ivanov, V. V. Ivanova, and A. A. Saltan, “Likert-scale questionnaires as an educational tool in teaching discrete 

mathematics,” Int. J. Math. Educ. Sci. Technol., vol. 49, no. 7, pp. 1110–1118, 2018, doi: 

10.1080/0020739X.2017.1423121. 

[47] M. Basri, J. Setiawan, M. Insani, M. R. Fadli, K. Amboro, and K. Kuswono, “The correlation of the understanding of 

Indonesian history, multiculturalism, and historical awareness to students’ nationalistic attitudes,” Int. J. Eval. Res. 

Educ., vol. 11, no. 1, pp. 369–376, 2022, doi: 10.11591/ijere.v11i1.22075. 

[48] V. Amrhein, D. Trafimow, and S. Greenland, “Inferential statistics as descriptive statistics: there is no replication crisis 

if we don’t expect replication,” Am. Stat., vol. 73, no. sup1, pp. 262–270, 2019, doi: 10.1080/00031305.2018.1543137. 

[49] H.-F. Lu, “Statistical learning in sports education: A case study on improving quantitative analysis skills through 

project-based learning,” J. Hosp. Leis. Sport Tour. Educ., vol. 32, p. 100417, 2023, doi: 10.1016/j.jhlste.2023.100417. 

[50] M. Gayatri et al., “Risk factors for primary postpartum haemorrhage-related maternal deaths: evidence from maternal 

verbal autopsy in Jember district, Indonesia,” Bahrain Med. Bull., vol. 44, no. 4, pp. 1161–1171, 2022, doi: 

10.1097/ms9.0000000000003224. 

[51] D. N. Djou, A. Ntelu, and E. Hinta, “Analysis of code-mixing in marriage proposals among gorontalo people in 

Indonesia,” Eurasian J. Appl. Linguist., vol. 9, no. 1, pp. 48–58, 2023, doi: 10.32601/ejal.901005. 

[52] M. Masumi, F. Noormohammadi, F. Kianisaba, F. Nouri, M. Taheri, and A. Taherkhani, “Methicillin-resistant 

staphylococcus aureus: Docking-based virtual screening and molecular dynamics simulations to identify potential 

penicillin-binding protein 2a inhibitors from natural flavonoids,” Int. J. Microbiol., vol. 2022, 2022, doi: 

10.1155/2022/9130700. 

[53] N. Jannah Berutu, D. Aurora, R. Amalia, R. Amelza, T. Adinda Siregar, and N. Azizah Lubis, “Analisis standardisasi 

laboratorium dalam proses pembelajaran fisika (studi kasus di SMA 4 Langsa),” J. Ris. Pendidik. dan Bhs., vol. 2, no. 

3, pp. 75–83, 2023. 

[54] Y. Ariyanto, B. Harijanto, and S. Y. Watequlis, “Implementation basic network design with NetKit for evaluation of 

network learning,” Int. J. online Biomed. Eng., 2019, doi: 10.3991/ijoe.v15i08.9795. 

[55] J. Holguin-Alvarez, J. Cruz-Montero, J. Ruiz-Salazar, R. L. Atoche Wong, and I. Merino-Flores, “Effects of feedback 

dynamics and mixed gamification on cognitive underachievement in school,” Contemp. Educ. Technol., vol. 17, no. 1, 

pp. 1–25, 2025, doi: 10.30935/cedtech/15717. 

 


