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Abstract: This study explores the role of students’ epistemic beliefs and gender in argumentation performance 

in essay writing within an online learning environment. In this exploratory study, data were collected from 148 

undergraduate students from a Dutch university specializing in life sciences. In this study, both male and female 

students were asked to follow an argumentative essay writing module for three weeks. In the first week, students 

write an essay on given topics. In the second week, students provided peer feedback and in the third week, 

students revised their essays based on the received feedback from peers. In the end, students filled out a survey 

about epistemic beliefs. The results showed that students’ beliefs about the Internet-specific justification of 

knowledge did not influence argumentation performance, while beliefs about the nature of scientific knowledge 

had an influential role. Results showed no overall gender differences in argumentative essay writing. The 

interaction effects of beliefs about the Internet-specific justification of knowledge and gender in argumentation 

performance, overall, were reported to be neutral. However, there was an interaction effect between students’ 

epistemic beliefs about the nature of scientific knowledge and their gender in argumentation performance. These 

findings provide evidence for guiding students’ argumentation performance in higher education.  
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Introduction 

 

Online learning is an important part of education in the post-Covid era (Banihashem et al., 2023b; Hassanzadeh 

et al., 2016; Gholami et al., 2021; Stevens et al., 2023; van Puffelen et al., 2022). In the post-Covid education, 

writing an argumentative essay is the most common genre of writing in higher education (Latif et al., 2021; 

Kerman et al., 2023; Noroozi et al., 2012; 2023; Vale Haro et al., 2023). Scientific evidence suggests that some 

factors can influence students’ argumentation competence in essay writing such as their beliefs about the nature 

of knowledge (Baytelman et al., 2020; Noroozi, 2018; Noroozi & Hatami, 2019) and their gender (Asterhan et 

al., 2012; Banihashem et al., 2023a; Kerman et al., 2022; Noroozi et al., 2020, 2022). Epistemic beliefs 

generally refer to one’s beliefs about the nature and structure of knowledge (Hofer & Pintrich, 1997). In the 

context of education, epistemic beliefs explain how students approach education and learning (Muis et al., 

2006). According to the literature, epistemic beliefs entail different dimensions and differ from one person to 

another (Hofer & Pintrich, 199). Prior studies suggest that not all students have the same understanding and 

justification of knowledge (Hofer & Pintrich, 1997; Muis et al., 2006). For example, it might be an intellectual 

question for a student with the objectivist or the absolutist perspective that “Is there a point to argue?” 

(Baytelman et al., 2020, p. 1201). This needs to be investigated to know to what extent students’ epistemic 

beliefs influence their argumentative essay writing. Scientific evidence also confirms that students’ 

argumentation performance could be influenced by their gender (Noroozi et al., 2020; 2022). Gender affects the 

way students think, argue, and reflect (Asterhan et al., 2012). For example, Noroozi et al. (2020) found that 

female students deliver deeper argumentation compared to male students.  

 

Although in previous studies, the effects of students’ epistemic beliefs and gender on argumentation 

performance have been separately studied (e.g., Noroozi et al., 2020), there is little to no empirical evidence to 

investigate the interaction role of epistemic beliefs and gender in students’ argumentative essay writing 

performance. What we know is that gender plays a key role in shaping one’s thoughts, and epistemic beliefs are 

related to gender (Asterhan & Schwarz, 2016). There is a lack of empirical findings to explain how the 

interacting role of students’ epistemic beliefs and gender can affect their argumentation performance in essay 

writing. Therefore, this study aims to address this gap by addressing the following questions: 

 

1. To what extent students’ epistemic beliefs are related to their argumentation performance in essay writing? 

2. To what extent students’ gender is related to their argumentation performance in essay writing? 

3. What is the interaction role of students’ epistemic beliefs and gender in their argumentation performance in 

essay writing? 

 

Method 

Study design 

 

In this study, 148 undergraduate students (Female: N=101, 68%; Male: N=47, 32%) participated in this study 
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from Wageningen University and Research. Ethical approval from the Social Sciences Ethics Committee at 

Wageningen University and Research was obtained. To conduct this experimental study, a module called 

“Argumentative Essay Writing” was designed and implemented in the selected courses on the Brightspace 

platform. Students were requested to follow the module for three consecutive weeks and each weak students 

performed one task (Figure 1). 

 

Figure 1. Study design 

 

Measurement 

 

Students’ epistemic beliefs were assessed in two categories including students’ epistemic beliefs about the 

Internet-specific justification of knowledge and the nature of scientific knowledge (Cheng et al., 2021). The 

Internet-specific justification of knowledge entailed 12 items to measure three dimensions including (a) personal 

justification (4 items), (b) justification by authority (4 items), and (c) justification by multiple sources (4 items). 

Students' beliefs about the nature of scientific knowledge were measured in two categories including certainty of 

knowledge (6 items) and development of knowledge (6 items). Students’ argumentative essays were measured 

in eight dimensions including: introduction on the topic, position on the topic, arguments for the position, (4) 

justifications for arguments, coutner-arguments, justifications for counter-arguments, response to counter-

arguments, and conclusion. 

 

Analysis 

 

To analyze essay data, five coders cooperated and Fleiss’ Kappa statistic results showed [75% (Fleiss’ Kappa = 

0.75 [IC 95%: 0.70-0.81]; z= 26.08; p<0.001) indicating significant agreement between the coders. Pearson 

correlation coefficient test and a multiple linear regression test were used to address research questions. 

 

Results 

 

Results for the first research question showed no significant relationship between students’ epistemic beliefs 

about the Internet-specific justification of knowledge including personal justification (r=0.039, p>0.05), 

justification by authority (r=0.174, p>0.05), and multiple sources (r=0.062, p>0.05) with their argumentative 
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essay writing performance. Only, students’ justification by the authority was positively correlated (r=0.244, 

p<0.01) and could predict (F (3,110)=3.29, p<0.05) their arguments in favor of the position. Students’ beliefs 

about the certainty of knowledge were negatively (r=-0.251, p<0.01), and the development of knowledge 

positively (r=0.207, p<0.05) correlated to their argumentative essay writing performance. The results showed 

that students’ epistemic beliefs about the nature of scientific knowledge could predict overall argumentation 

performance in essay writing (F(3,110)=3.80, p<0.01). Results for the second research question showed no 

significant effects of students’ gender on their argumentative essay writing performance was reported 

(F(1,146)=0.00, p=0.98). However, female students compared to male students showed a higher argumentative 

essay writing performance in terms of taking a position on the topic (F(1,146)=9.64, p<0.01). Results for the 

third research question showed that the overall interaction role (F(4,109)=0.32, p=0.86). However, an 

interaction role of the Internet-specific justification of knowledge and gender was found in the arguments in 

favor of the position section (F(4,109)=2.48, p<0.04). Male students’ beliefs about the Internet-specific 

justification of knowledge in all category was positively correlated with their arguments in favor of the position 

section (personal justification, r=0.492, p<0.05; justification by authority, r=0.492, p<0.05; justification by 

multiple sources, r=0.492, p<0.05). In addition, the interaction role of beliefs about the nature of scientific 

knowledge and gender in argumentative essay writing performance was reported to be significant 

(F(3,110)=3.24, p<0.05). Female students’ beliefs about the certainty of knowledge were negatively correlated 

to their argumentative essay writing performance (r=-0.268, p<0.01) while it was positive for the development 

of knowledge (r=0.297, p<0.01). 

 

Discussion and conclusion 

 

The findings showed that, overall, students’ different epistemic beliefs about the Internet-specific justification of 

knowledge including personal justification of knowledge, justification by authority, and multiple sources did not 

differently influence students’ overall argumentation performance in essay writing. This finding did not align 

with the results of most prior studies where it has been found that the students' epistemic beliefs are associated 

with their argumentation performance (e.g., Baytelman et al., 2020). A plausible reason for this overall 

contradictory finding with most previous studies could be the specific instructions and guidelines that were 

provided for all students in this study which might result in alleviation of the effects of students’ epistemic 

beliefs about the Internet-specific justification of knowledge on their argumentative essay writing performance. 

Our expectations in terms of the effects of students’ beliefs about the nature of scientific knowledge on 

argumentative essay writing were met where students' beliefs in the development of knowledge were positively 

correlated to their higher performance in argumentative essay writing, while students' beliefs about the certainty 

of knowledge were negatively influenced their performance in essay writing. This finding is consistent with 

most prior studies where an influential role of epistemic beliefs on argumentation performance in essay writing 

has been reported (e.g., Baytelman et al., 2020; Noroozi & Hatami, 2019). This finding can be explained by the 

theoretical findings for argumentation as it indicates that argumentation requires beliefs on the relativeness of 

the knowledge and related issues which opens the door for discussion, reasoning, and shaping discourse on the 
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argued topic. Our findings revealed that female and male students, overall, did not perform differently in their 

argumentative essay writing. However, for taking a position on the topic, female students outperformed male 

students. This finding, in general, is in line with a few prior studies where no gender differences were reported 

for argumentation performance (e.g., Asterhan et al., 2012), and in contrast with main previous studies (e.g., 

Noroozi et al., 2020). Although the overall performance of female and male students was not significant, better 

performance for female students for taking a position on the topic can be an indication of females’ better 

performance to a small extent. This means that boys need more support than girls in argumentative essay 

writing. Our findings revealed that the interaction effects of epistemic beliefs about the Internet-specific 

justification of knowledge and gender on argumentative essay writing were neutral. This means that. Overall, 

female and male students’ beliefs about the Internet-specific justification of knowledge did not differently 

influence their argumentative essay writing performance. This finding implies that even though females and 

males shape their thoughts and beliefs in different ways (Noroozi et al.., 2020; 2022), this is not an influential 

factor when students with different beliefs use the Internet as a source of knowledge to write their argumentative 

essays. Finally, our findings for the interaction role of epistemic beliefs about the nature of scientific knowledge 

and gender in argumentative essay writing performance were reported to be significant. This means that female 

and male students’ beliefs about the nature of scientific knowledge including certainty and development of 

knowledge differently influence their argumentative essay writing performance. Female students with beliefs 

about the nature of scientific knowledge could perform better in their argumentative essays compared to male 

students with beliefs about the nature of scientific knowledge. The findings of this study contribute to the 

literature and can provide implications for educators on how to guide, facilitate, and scaffold students’ 

argumentative essay writing. In addition, due to the emergence of new artifiticial intelligence technologies such 

as ChatGPT and learning analytics (Banihashem et al., 2022; Farrokhnia et al., 2023; Noroozi et al., 2019), for 

future studies, we suggest taking steps forward and examining how these technologies can impact the epistemic 

beliefs of male and female students with different profiles in online learning (Banihashem et al., 2023c) and 

support their argumentation performance. 

 

References 

 

Asterhan, C. S., & Schwarz, B. B. (2016). Argumentation for learning: Well-trodden paths and unexplored 

territories. Educational Psychologist, 51(2), 164-187. https://doi.org/10.1080/00461520.2016.1155458 

Asterhan, C. S., Schwarz, B. B., & Gil, J. (2012). Small‐group, computer‐mediated argumentation in 

middle‐school classrooms: The effects of gender and different types of online teacher guidance. British 

Journal of Educational Psychology, 82(3), 375-397. https://doi.org/10.1111/j.2044-8279.2011.02030.x 

Banihashem, S. K., Noroozi, O., Biemans, H. J., & Tassone, V. C. (2023a). The intersection of epistemic beliefs 

and gender in argumentation performance. Innovations in Education and Teaching International, 1-19. 

https://doi.org/10.1080/14703297.2023.2198995 

Banihashem, S. K., Noroozi, O., den Brok, P., Biemans, H. J., & Kerman, N. T. (2023b). Modeling teachers' and 

students’ attitudes, emotions, and perceptions in blended education: Towards post-pandemic 

https://doi.org/10.1080/00461520.2016.1155458
https://doi.org/10.1111/j.2044-8279.2011.02030.x
https://doi.org/10.1080/14703297.2023.2198995


 

International Conference on Humanities, 
Education, and Social Sciences 

 
www.iches.net  July 20-23, 2023 Amsterdam, Netherlands www.istes.org 

 

125 

education. The International Journal of Management Education, 21(2), 100803. 

https://doi.org/10.1016/j.ijme.2023.100803 

Banihashem, S. K., Noroozi, O., den Brok, P., Biemans, H. J., Stevens, T., & Güney, Ş. (2023c). Identifying 

student profiles based on their attitudes and beliefs towards online education and exploring relations 

with their experiences and background. Innovations in Education and Teaching International, 1-15. 

https://doi.org/10.1080/14703297.2023.2227616 

Banihashem, S. K., Noroozi, O., van Ginkel, S., Macfadyen, L. P., & Biemans, H. J. (2022). A systematic 

review of the role of learning analytics in enhancing feedback practices in higher 

education. Educational Research Review, 37, 100489. https://doi.org/10.1016/j.edurev.2022.100489 

Baytelman, A., Iordanou, K., & Constantinou, C. P. (2020). Epistemic beliefs and prior knowledge as predictors 

of the construction of different types of arguments on socioscientific issues. Journal of Research in 

Science Teaching, 57(8), 1199-1227. https://doi.org/10.1002/tea.21627 

Cheng, C. H., Bråten, I., Yang, F. Y., & Brandmo, C. (2021). Investigating structural relationships among 

upper‐secondary school students' beliefs about knowledge, justification for knowing, and 

Internet‐specific justification in the domain of science. Journal of Research in Science Teaching, 1-30. 

https://doi.org/10.1002/tea.21689 

Farrokhnia, M., Banihashem, S. K., Noroozi, O., & Wals, A. (2023). A SWOT analysis of ChatGPT: 

Implications for educational practice and research. Innovations in Education and Teaching 

International, 1–15. https://doi.org/10.1080/14703297.2023.2195846 

Gholami, H., Alambeigi, A., Farrokhnia, M., Noroozi, O., & Karbasioun, M. (2021). The role of social capital in 

Iranian agricultural students' acquisition of generic skills. Higher Education, Skills and Work-Based 

Learning, 11(2), 508-527. https://doi.org/10.1108/HESWBL-01-2019-0015 

Hassanzadeh, M., Hatami, J., Latifi, S., Farrokhnia, M. R., & Saheb, T. (2016). Teaching science for 

understanding: The positive impact of simultaneous use of concept mapping and computer simulations. 

In Innovating with Concept Mapping: 7th International Conference on Concept Mapping, CMC 2016, 

Tallinn, Estonia, September 5-9, 2016, Proceedings 7 (pp. 192-202). Springer International Publishing. 

Hofer, B. K., & Pintrich, P. R. (1997). The development of epistemological theories: Beliefs about knowledge 

and knowing and their relation to learning. Review of educational research, 67(1), 88-140. 

https://doi.org/10.3102%2F00346543067001088 

Kerman, N. T., Banihashem, S. K., & Noroozi, O. (2023). The Relationship Among Students’ Attitude Towards 

Peer Feedback, Peer Feedback Performance, and Uptake. In The Power of Peer Learning: Fostering 

Students’ Learning Processes and Outcomes (pp. 347-371). Cham: Springer International Publishing. 

https://doi.org/10.1007/978-3-031-29411-2_16 

Kerman, N. T., Noroozi, O., Banihashem, S. K., Karami, M., & Biemans, H. J. (2022). Online peer feedback 

patterns of success and failure in argumentative essay writing. Interactive Learning Environments, 1-

13. https://doi.org/10.1080/10494820.2022.2093914 

Latifi, S., Noroozi, O., & Talaee, E. (2021). Peer feedback or peer feedforward? Enhancing students’ 

argumentative peer learning processes and outcomes. British Journal of Educational 

Technology, 52(2), 768-784. https://doi.org/10.1111/bjet.13054 

https://doi.org/10.1016/j.ijme.2023.100803
https://doi.org/10.1080/14703297.2023.2227616
https://doi.org/10.1016/j.edurev.2022.100489
https://doi.org/10.1002/tea.21627
https://doi.org/10.1002/tea.21689
https://doi.org/10.1080/14703297.2023.2195846
https://doi.org/10.3102%2F00346543067001088
https://doi.org/10.1007/978-3-031-29411-2_16
https://doi.org/10.1080/10494820.2022.2093914
https://doi.org/10.1111/bjet.13054


 

International Conference on Humanities, 
Education, and Social Sciences 

 
www.iches.net  July 20-23, 2023 Amsterdam, Netherlands www.istes.org 

 

126 

Muis, K. R., Bendixen, L. D., & Haerle, F. C. (2006). Domain-generality and domain-specificity in personal 

epistemology research: Philosophical and empirical reflections in the development of a theoretical 

framework. Educational Psychology Review, 18(1), 3-54. https://doi.org/10.1007/s10648-006-9003-6 

Noroozi, O. (2018). Considering students’ epistemic beliefs to facilitate their argumentative discourse and 

attitudinal change with a digital dialogue game. Innovations in Education and Teaching 

International, 55(3), 357-365. https://doi.org/10.1080/14703297.2016.1208112 

Noroozi, O., & Hatami, J. (2019). The effects of online peer feedback and epistemic beliefs on students’ 

argumentation-based learning. Innovations in Education and Teaching International, 56(5), 548-557. 

https://doi.org/10.1080/14703297.2018.1431143 

Noroozi, O., Alikhani, I., Järvelä, S., Kirschner, P. A., Juuso, I., & Seppänen, T. (2019). Multimodal data to 

design visual learning analytics for understanding regulation of learning. Computers in Human 

Behavior, 100, 298-304. https://doi.org/10.1016/j.chb.2018.12.019 

Noroozi, O., Banihashem, S. K., Biemans, H. J., Smits, M., Vervoort, M. T., & Verbaan, C. L. (2023). Design, 

implementation, and evaluation of an online supported peer feedback module to enhance students’ 

argumentative essay quality. Education and Information Technologies, 1-28. 

https://doi.org/10.1007/s10639-023-11683-y 

Noroozi, O., Banihashem, S. K., Taghizadeh Kerman, N., Parvaneh Akhteh Khaneh, M., Babayi, M., Ashrafi, 

H., & Biemans, H. J. (2022). Gender differences in students’ argumentative essay writing, peer review 

performance and uptake in online learning environments. Interactive Learning Environments, 1-15. 

https://doi.org/10.1080/10494820.2022.2034887 

Noroozi, O., Hatami, J., Bayat, A., van Ginkel, S., Biemans, H. J., & Mulder, M. (2020). Students’ online 

argumentative peer feedback, essay writing, and content learning: does gender matter?. Interactive 

Learning Environments, 28(6), 698-712. https://doi.org/10.1080/10494820.2018.1543200 

Noroozi, O., Weinberger, A., Biemans, H. J., Mulder, M., & Chizari, M. (2012). Argumentation-based computer 

supported collaborative learning (ABCSCL): A synthesis of 15 years of research. Educational 

Research Review, 7(2), 79-106. https://doi.org/10.1016/j.edurev.2011.11.006 

Stevens, T. M., den Brok, P. J., Noroozi, O., & Biemans, H. J. A. (2023). Teacher profiles in higher education: 

the move to online education during the COVID-19 crisis. Learning Environments Research, 1-26. 

https://doi.org/10.1007/s10984-023-09458-w 

Valero Haro, A., Noroozi, O., Biemans, H. J., Mulder, M., & Banihashem, S. K. (2023). How does the type of 

online peer feedback influence feedback quality, argumentative essay writing quality, and domain-

specific learning?. Interactive Learning Environments, 1-20. 

https://doi.org/10.1080/10494820.2023.2215822 

van Puffelen, E. A. M., Stevens, T. M., Banihashem, S. K., Biemans, H. J. A., Noroozi, O., Raeven, N. S. M., & 

den Brok, P. J. (2022). Covid-19 forced remote teaching and university education after it. 

In Proceedings of the 18th international CDIO conference, Reykjavík University, Reykjavik, 2022-06-

13/2022-06-15. https://doi.org/10.18174/578186 

 

 

https://doi.org/10.1007/s10648-006-9003-6
https://doi.org/10.1080/14703297.2016.1208112
https://doi.org/10.1080/14703297.2018.1431143
https://doi.org/10.1016/j.chb.2018.12.019
https://doi.org/10.1007/s10639-023-11683-y
https://doi.org/10.1080/10494820.2022.2034887
https://doi.org/10.1080/10494820.2018.1543200
https://doi.org/10.1016/j.edurev.2011.11.006
https://doi.org/10.1007/s10984-023-09458-w
https://doi.org/10.1080/10494820.2023.2215822
https://doi.org/10.18174/578186



