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Abstract 

The study examined whether students epistemic beliefs change as they navigate their 
Cégep experience. Students in first semester Social Sciences and Sciences were 
compared with students in third semester Social Sciences and Sciences using 
Schommer’s (1989) Epistemological Questionnaire. Gender was considered a 
determining variable for sophisticated and naïve epistemic beliefs. On the basis of 
previous studies, the researcher predicted that female students would have more 
sophisticated epistemic beliefs than male students in both programs. A focus group 
with fourth semester Science and Social Science students identified students’ personal 
meaning making and their epistemic beliefs. The mixed methods research approach 
enabled deep elaboration of survey findings. The literature review highlights the 
components that have been linked to epistemic beliefs and includes a discussion on 
epistemology and learning approaches, teacher approaches, the learning environment, 
family and family environment, goal orientation, motivation, and self-regulation. 
Epistemic beliefs are defined using the multidimensional variables of simple 
knowledge, certain knowledge, fixed ability, and quick learning. Finally, a discussion 
is included that examines self-authorship and meaning making, and recognizes the 
importance of these concepts for students to be engaged in their learning, and to 
develop a more sophisticated epistemic beliefs system.  

Keywords: epistemic beliefs, self-authorship, meaning making, learning approaches, 
learning environment, teacher approaches, goal orientation, motivation, self-
regulation, Schommer’s Epistemological Questionnaire, mixed methods 
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Sommaire 

On attend de plus en plus des étudiants de l'enseignement supérieur qu'ils naviguent dans 

un environnement complexe et compétitif après l'obtention de leur diplôme (Baxter Magolda , 

2014). La capacité à se livrer à la pensée critique et créative et des solutions novatrices aux 

problèmes de plus en plus complexes va devenir la marque d'une expérience de l’enseignement 

supérieur. Ces compétences sont difficiles à maîtriser sans l'engagement actif des élèves dans le 

processus d'apprentissage. 

L'engagement actif des élèves et l'épistémologie sont liés dans la mesure où ils 

impliquent la compréhension et le développement d'une approche centrée sur l'élève de 

l'expérience en classe. L'étude de l'épistémologie implique de comprendre les croyances des 

étudiants sur la nature des connaissances et de l'apprentissage, et comment ces croyances 

peuvent influencer l’apprentissage et l’engagement des étudiants (Aditomo , 2018; Entwistle, 

2010). L'auto-paternité, c'est-à-dire devenir responsable de ses décisions et prendre conscience 

que la vérité est construite à partir de sa propre signification, est liée au processus de croissance 

et de développement personnel (Baxter Magolda, 2009, 2014). La relation entre l'auto-paternité 

et les croyances épistémiques sera explorée dans cette étude, ainsi que la compréhension des 

croyances épistémiques des étudiants dans deux programmes préuniversitaires du Cégep. 

L'étude des croyances épistémiques s'est développée à partir du modèle théorique de 

Perry qui était basé sur le développement intellectuel et éthique des étudiants de Harvard (Perry, 

1970), à l'examen des différences dans les croyances épistémiques selon des domaines, des 

contextes et des types de connaissances spécifiques (Muis , 2007 ; Muis , Bendixen et Haerle , 

2006; Muis et Gierus , 2014). L'importance d'étudier les croyances épistémiques est reconnue 
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dans l'abondance de la littérature académique sur le sujet (Baxter Magolda , 1992, 

2004; Belenky et al., 1986; Gow & Kember , 1993; Hofer & Pintrich , 1997; King & Kitchener, 

2004; Muis et al., 2006; Perry, 1970). Les croyances épistémiques sont liées aux approches 

d'apprentissage des élèves et à la question de savoir si leur engagement se situe à un niveau 

d'apprentissage profond ou superficiel (Bråten et Strømsø , 2006; Buehl et Alexander, 2005; 

Cano, 2005; Getahun et al., 2016; Gow et Kember , 1993; Schommer-Aikins et al., 2015; 

Weimer, 2010). La recherche reconnaît l'importance d'identifier explicitement les croyances 

épistémiques et comment cette discussion peut avoir un impact positif sur l'expérience en classe 

(Cano, 2007; Fruge et Ropers- Huilman , 2008; Otting et al., 2010). Cette étude a examiné ces 

variables et comment encourager les conversations sur la connaissance et les connaissances entre 

les étudiants et les professeurs dans la salle de classe du collège. 

La recherche sur les croyances épistémiques a identifié plusieurs variables liées aux 

approches d'apprentissage des élèves. Il s'agit notamment de l'environnement familial et de 

l'éducation des parents (Cano, 2007; Rodriguez et Cano, 2006; Walker et al., 2009); approches 

des enseignants et disciplines spécifiques (Bråten , & Strømsø , 2006; Cano, 2007; Fruge & 

Ropers- Huilman , 2008; Otting et al., 2010), l'environnement d'apprentissage et le niveau 

d'engagement (Baxter Magolda , 2004, 2009; Gow & Kember , 1993; Getahun et al., 2016; 

Walker et al., 2009). Ces sujets seront abordés dans cette étude, et des liens avec l'auto-rédaction 

et la création de sens seront établis. 

L’étude en cours revoit les lacunes dans la littérature sur les croyances épistémiques et 

des étudiants dans l' enseignement supérieur au Québec. Peu de recherches ont porté sur le 

système du Cégep (Ramey et al., 2018) et sur la façon dont les croyances épistémiques des 
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étudiants évoluent tout au long de leur expérience préuniversitaire de deux ans. L'étude a analysé 

les étudiants des programmes préuniversitaires en sciences et en sciences sociales, en utilisant un 

cadre de recherche à méthodes mixtes qui impliquait la collecte de données d'enquête et de 

groupes de discussion. Le sexe, entre autres, a été utilisé comme variable pour déterminer les 

différences de croyances épistémiques dans les sciences et les sciences sociales, en comparant les 

étudiants masculins et féminins du premier semestre aux étudiants masculins et féminins du 

troisième semestre. Le but de la recherche était de déterminer si les croyances épistémiques des 

étudiants ont changé ou se sont développées au cours de leur expérience de deux ans au Cégep, 

et s'il y avait des différences dans les croyances épistémiques entre les programmes. Enfin, la 

recherche se penche sur les approches des enseignants, reconnaissant le lien important entre les 

approches d'apprentissage des élèves et les approches d'enseignement des enseignants, et la 

relation entre ces éléments pour assurer une approche d'apprentissage constructiviste qui renforce 

les croyances épistémologiques des élèves. 
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Introduction 

Students in higher education are increasingly expected to navigate a complex and 

competitive environment upon graduation (Baxter Magolda, 2014). The ability to engage in 

critical and creative thinking and develop innovative solutions to increasingly complicated 

problems have become the hallmark of a higher education experience. These skills are difficult 

to master without the active engagement of students in the learning process.  

Active student engagement and epistemology are linked insofar as they involve 

understanding and developing a student centred approach to the classroom experience. The study 

of epistemology involves understanding students’ beliefs about the nature of knowledge and 

learning, and how these beliefs may influence student learning and engagement (Aditomo, 2018; 

Entwistle, 2010). Self-authorship, that is, becoming responsible for one’s decisions, and 

developing an awareness that truth is constructed out of one’s own meaning making, is 

connected to the process of personal growth and development (Baxter Magolda, 2009, 2014). 

The relationship between self-authorship and epistemic beliefs will be explored in this study, 

along with understanding students’ epistemic beliefs in two pre-university Cégep programs. 

 The study of epistemic beliefs has developed from Perry’s theoretical model that was 

based on the intellectual and ethical development of Harvard students (Perry, 1970), to the 

examination of differences in epistemic beliefs depending on specific domains, contexts, and 

knowledge types (Muis, 2007; Muis, Bendixen, & Haerle, 2006; Muis & Gierus, 2014). The 

importance of studying epistemic beliefs is recognized in the abundance of academic literature 

on the topic (Baxter Magolda, 1992, 2004; Belenky et al., 1986; Gow & Kember, 1993; Hofer & 

Pintrich, 1997; King & Kitchener, 2004; Muis et al., 2006; Perry, 1970). Epistemic beliefs have 
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been connected to students’ approaches to learning, and whether their engagement is at a deep or 

surface level of learning (Bråten, & Strømsø, 2006; Buehl & Alexander, 2005; Cano, 2005; 

Getahun et al., 2016; Gow & Kember, 1993; Schommer-Aikins et al., 2015; Weimer, 2010). The 

research acknowledges the importance of explicitly identifying epistemic beliefs and how this 

discussion can positively impact the classroom experience (Cano, 2007; Fruge & Ropers-

Huilman, 2008; Otting et al., 2010). This study considered these variables and how to encourage 

conversations about knowing and knowledge between students and faculty in the college 

classroom.  

Epistemic beliefs research has identified several variables that link to students’ 

approaches to learning. These include: family environment and parents’ education (Cano, 2007; 

Rodriguez & Cano, 2006; Walker et al., 2009); teacher approaches and specific disciplines 

(Bråten, & Strømsø, 2006; Cano, 2007; Fruge & Ropers-Huilman, 2008; Otting et al., 2010) and, 

the learning environment and level of engagement (Baxter Magolda, 2004, 2009; Gow & 

Kember, 1993; Getahun et al., 2016; Walker et al., 2009). These topics will be discussed in this 

study, and connections to self-authorship and meaning making will be made. 

The current study addressed gaps in the literature on epistemic beliefs and students in 

higher education in Quebec. There has been little research that has focused on the Cégep system 

(Ramey et al., 2018), and how students’ epistemic beliefs evolve throughout their two-year pre-

university experience. The study analyzed students in pre-university Sciences and Social 

Sciences programs, using a mixed methods research framework that involved survey and focus 

group data collection. Gender, among others, was used as a variable to determine the differences 

in epistemic beliefs in Science and Social Science, comparing first semester male and female 
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students to third semester male and female students. The goal of the research was to determine 

whether students’ epistemic beliefs changed or developed during their two year Cégep 

experience, and whether there were differences in epistemic beliefs between programs. Finally, 

the research reflects on teacher approaches, recognizing the important link between students’ 

approaches to learning and teachers’ approaches to teaching, and the relationship between these 

elements in ensuring a constructivist learning approach that enhances students’ epistemological 

beliefs.  
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CHAPTER 1 
Problem Statement 

Students enter postsecondary education with different beliefs about learning and 

knowing. These beliefs can often be dualistic in nature, with students identifying with the idea 

that absolute truth exists (Haave, Keus, & Simpson, 2018; Schommer-Aikins & Duell, 2013). 

These beliefs often guide their decisions about how to learn, and affect their engagement in the 

classroom (Entwistle, 2010). Based on Perry’s model of intellectual development (1970), 

students who believe that learning is achieved in a one-way directional flow, identify the teacher 

as expert or an ‘authority’ transmitting their knowledge to students (Moore, 1994). In this 

paradigm, there is the idea of absolute truth or knowing, and information is organized and 

learned mostly by memorizing (Entwistle, 2010; Haave et al., 2018). This belief in teacher as 

expert often corresponds to a surface approach to learning (Gow & Kember, 1993). Furthermore, 

adopting a surface or deep approach to learning has been linked in the literature to a student’s 

epistemological beliefs about learning and knowing (Cano, 2005, 2007; Getahun et al., 2016; 

Otting et al., 2010; Pizzolato, 2007). 

It has been asserted that successful learning in higher education is best realized when 

there is an environment that encourages and embraces social constructivist methods for 

knowledge acquisition (Barr & Tagg, 1995; Otting et al., 2010). This requires a deep approach to 

learning, as well as the understanding that level of engagement is linked to the responsibility one 

takes for their learning. The student brings with them an understanding of education based on the 

integration of prior experiences and this influences student’s deep and reflective thinking in the 

postsecondary classroom  (Entwistle, 2010). The learning environment in higher education can 

encourage deeper student engagement by explicitly defining the role of epistemic beliefs and 
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explaining the importance of personal meaning making in students’ intellectual development. 

Both elements are required by students to fully benefit from the learning process, and to be able 

to navigate a complex and challenging environment as adults (Entwistle, 2010; Fruge & Ropers-

Huilman, 2008; Haave et al., 2018; Otting et al., 2010).  

Because students’ perceptions of learning and their epistemological beliefs connect to 

their engagement in the classroom (Otting et al., 2010), it is important to understand students’ 

epistemological views as they go through their Cégep experience. Do students come into Cégep 

with a naïve epistemic beliefs system – a system based on isolated bits of information that is 

absolute and unchanging, where learning happens quickly or not at all? Do they embrace a 

sophisticated epistemic beliefs system near the end of their Cégep education – a system that 

recognizes and understands knowledge as interrelated concepts that evolve with time and that 

one’s ability to learn can improve and develop and happens gradually? To what extent are they 

ready for the challenges that await them within a university program based on the metacognition 

required for academic success? Are they able to navigate and regulate their own learning, and do 

they recognize the personal commitment learning requires? Have students made meaning from 

their postsecondary experience, and have they developed a sense of self-authorship that 

encourages their personal growth? Do they have a sense of identity that enables them to become 

engaged, responsible members of community, and helps them transform into adulthood? Have 

they developed the tools to think deeply and reflectively? Finally, what can we, as educators, do 

with the understanding of students’ epistemological beliefs? How would this understanding 

impact or identify teacher approaches that can develop and influence students’ learning and 

beliefs with regard to knowing in higher education?  
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These questions outline the issues to be addressed with the current research. Ideally,  

higher education should be developing and promoting students’ epistemic beliefs so that students 

can eventually be engaged and responsible members of community (Freire, 1970). The question 

remains to be answered, are we there yet?  
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CHAPTER 2 
Conceptual Framework 

The college classroom is an exciting, challenging, and invigorating space. Students 

coming into college for the first time experience autonomy and independence, compared to their 

high school lives. There is freedom to choose programs of study, courses, and schedules, all 

accommodating the needs and demands of a diverse student population. In the years that I have 

been teaching, I have had many different types of students, some engaged and excited to learn 

and participate in the dynamics of the classroom experience, and some who are less inclined to 

actively engage within the classroom setting. Increasingly, students seem less interested in 

pedagogical activities and more concerned with the details and breakdown of their final grade. 

When we discuss the term paper, students want to know how many words it has to be, and if they 

will be penalized if it’s shorter (or longer) than expected. While writing an exam, students often 

ask me if the answer to the question is long enough. They don’t ask if the answer is correct, 

coherent, or relevant. They want to know if the length of their answer is sufficient, as if their 

grade depends on the number of words used, and not the quality of those words strung together 

to form a cohesive response. These examples are more than simple random occurrences in my 

college classroom, and they have been increasing at an alarming rate, for my colleagues and me.  

The question is, do students come to Cégep with an orientation to learning that prohibits 

deep engagement? Do they see learning as dualistic, with a right or wrong answer, or do they 

recognize the contextual, relativistic, and constructivist nature of learning? Are they aware of 

their role in the learning process, and the personal contextualization required for deep learning? 

Are we, as Cégep teachers, improving their epistemological beliefs systems, so that by the end of 
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their two-year program they have developed a sophisticated beliefs system that will help them 

succeed in their learning at university?  

My concern is that students do not have a deep understanding of the learning process, 

their particular and significant role in this process, or the desire to delve deeply into their 

learning. This personal lack of engagement and commitment in their learning may be attributed 

to a lack of understanding of self-authorship, and how it connects to epistemic beliefs. Students 

may not understand epistemology, and the role that their epistemic beliefs play in the learning 

process. Their lack of engagement may also connect to the academic environment and the 

extrinsic rewards attached to higher education and future success. The academic environment in 

higher education is rife with demands on final grades, and I wonder if we have pushed students 

to concern themselves with results at the expense of an inherent appreciation or understanding of 

how to learn and what to know, and their responsibility in this process. As educators, if we have 

a better understanding of students’ epistemological beliefs, perhaps we can develop and 

influence students’ engagement in the learning process and in the value of learning. If we 

explicitly identify what it is to ‘know’ in our disciplines, we could enhance students’ college 

experiences. Furthermore, if we can share our expertise in ways that build deeper knowledge and 

learning, we can actively engage students into self-authorship and meaning making, advancing 

towards a more democratic, socially responsible way of living within community. This is, 

according to Paulo Freire, the central purpose of higher education (2000). 

Examining students’ beliefs about the nature of knowledge and learning has been a topic 

of interest for decades. Seminal works that explore and describe knowing and thinking within 

higher education form the foundation for more recent research on epistemology (Baxter 
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Magolda, 1992, 2004; Belenky et al., 1986; Gow & Kember, 1993; Hofer & Pintrich, 1997; King 

& Kitchener, 2004; Muis et al., 2006; Perry, 1970). Epistemic beliefs research has progressed 

from a general framework of epistemology to questioning the epistemological connection to self-

regulation, motivation, and goal orientation (Bråten, & Strømsø,, 2006; Karatas & Erden, 2017; 

Muis, 2007; Muis et al., 2006; Schommer & Walker, 1995). These connections will be 

developed in the literature review. 

Epistemic beliefs form the basis of students’ understanding about their role and 

implication in the learning process (Benlahcene et al., 2017; Bråten, & Strømsø, 2006; Gow & 

Kember, 1993; Pizzolato, 2007; Rodriguez & Cano, 2006). It is through this lens that students 

make decisions about their learning approaches (Bråten, & Strømsø, 2006; Buehl & Alexander, 

2005; Cano, 2005; Getahun et al., 2016; Gow & Kember, 1993; Karatas & Erden, 2017; 

Schommer-Aikins et al., 2015; Weimer, 2010).  These learning approaches can affect student 

success and engagement in the classroom, reflecting on and developing the epistemic beliefs 

students have about knowing and learning. There is an iterative, cyclical process involved in 

developing one’s epistemology and self-authorship (Baxter Magolda, 2009), and this process 

will be further explored in the literature review and the subsequent research. 

The current study is concerned with the development of students’ epistemic beliefs over 

the course of a two-year, pre-university college program. Therefore, an exploration of students’ 

epistemic beliefs in secondary school will provide a basis for comparison and enhance 

understanding of college entry students’ epistemic beliefs (Cano, 2005; Rodriguez & Cano, 

2006; Schommer & Walker, 1997).  
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Epistemic beliefs are socially constructed. They are of a time and place, and develop out 

of interactions with one’s environment, through peer, family, and previous educational 

experiences. They are also formed out of one’s own personal experiences (Baxter Magolda, 

1992; Bendixen & Rule, 2004; Duell & Schommer-Aikins, 2001). Recognizing the social 

context within which epistemic beliefs are developed is an important teaching element within the 

college classroom. Family environment has specifically been linked to epistemic beliefs in the 

literature.  

Family environment is an important element in the research on epistemology. It is within 

the family context that beliefs and values fundamental to the individual are formed and validated. 

Epistemic beliefs and learning approaches connect with the intellectual climate of the  

family and family experience at university (Cano, 2007; Rodriguez & Cano, 2006; Walker et al., 

2009). Similar to family environment, the learning environment and teacher approaches to 

teaching are critical for the development of sophisticated epistemic beliefs.  

Teacher approaches and the learning environment are the final topics to be addressed in 

connection with students’ epistemic beliefs.  The decision to make epistemology explicit by 

explaining a disciplinary way of thinking can promote stronger engagement and a deeper 

approach to learning (Cano, 2007; Fruge & Ropers-Huilman, 2008; Otting et al., 2010). There is 

evidence linked to specific disciplines and epistemic beliefs (Bråten, & Strømsø, 2006). 

A learning environment that focuses on engaging students, building a sense of self-

authorship and meaning making can directly influence epistemic beliefs, helping to guide 

students from a naïve to a sophisticated beliefs system (Baxter Magolda, 2004, 2009; Gow & 

Kember, 1993; Getahun et al., 2016; Haave, Keus & Simpson, 2018; Walker et al., 2009). 
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Understanding disciplinary expertise by identifying the construction of knowledge within 

disciplines is important for epistemological understanding. The learning environment, through 

instructional context and classroom climate, can encourage deeper engagement and an awareness 

of epistemic beliefs. 

These concepts provide the framework for understanding students’ epistemic beliefs 

within a two-year, pre-university Cégep program. While learning approaches, goal orientations, 

self-regulation, and motivation enhance our understanding of students’ epistemologies, there is 

evidence to support the claim that teacher approaches, the teaching environment, and the family 

climate are integral to students’ understanding of learning and knowing. Finally, the research 

would be incomplete without an analysis of self-authorship and meaning making, and how these 

concepts connect to students’ epistemic beliefs. The following section analyzes the literature that 

identifies these concepts.  
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CHAPTER 3 
Literature Review 

3.1 Introduction and Definitions 

Epistemology is the study of the beliefs we hold about knowledge and learning 

(Schommer-Aikins and Easter, 2006; Muis et al., 2006). It has been widely researched within the 

educational field since Perry’s longitudinal study on intellectual development (Muis et al., 2006), 

and continues to be an active area of research within educational psychology. 

William Perry’s longitudinal study of Harvard students defined nine stages of intellectual 

development. These stages range from the first stage, known as ‘dualism’, where one’s 

understanding is that knowledge is simple, certain, and handed down from experts or authority 

figures, to the final stages, known as ‘contextual relativism’, where one’s understanding is that 

knowledge is complex, interconnected, and contextually-based (Moore, 1994; Schommer-Aikins 

et al., 2003). Belenky et al.’s research (1986) came out of Perry’s model, with the understanding 

that there was a gap in Perry’s Harvard study. At the time of Perry’s research, Harvard had only 

male students. Belenky et al. conducted their study with women, through full-length interviews, 

understanding the connection between women’s ways of knowing and women’s sense of self. 

The research informed the model that identifies five stages to women’s ways of knowing (1986). 

Baxter Magolda conducted a longitudinal study that looked at gendered ways of knowing, and 

considered the importance of contextualized meaning making for the individual student (1992). 

These seminal studies on ways of thinking and knowing led to further research in the field of 

epistemic beliefs and personal epistemology.  

To understand personal epistemology is to become aware of the multiple links between 

epistemic beliefs and learning and teaching. Personal epistemology influences students’ learning 
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and understanding about their learning process, and has the potential to influence teachers’ 

conceptions of how to teach and engage students (Schommer-Aikins & Easter, 2006). It is 

important therefore, to understand epistemology and the connection it has to higher education. It 

is with this view that the current study is relevant. Studies at the Cegep, or College level in 

Quebec, are sorely missing from the research on epistemic beliefs and meaning making in higher 

education. While there is evidence of research-based studies that determine epistemic beliefs at 

the College level (Muis et al., 2016), additional research can situate epistemic beliefs for College 

students within postsecondary education, providing a much needed framework for improving 

accessibility and recognizing the cultural and linguistic diversity of the student population within 

these unique institutions. 

3.2 Multidimensional Elements of Epistemic Beliefs 

Epistemic beliefs range from naïve to sophisticated levels of thinking about knowledge 

and knowing. This range can be applied to the four multidimensional elements of 

epistemological thinking and include simple knowledge, certain knowledge, fixed ability, and 

quick learning (Schommer, 1990, 1998; Schommer-Aikins, 2004). Simple Knowledge is the 

belief that knowledge is a series of disconnected, isolated bits of information moving towards 

knowledge as a complex set of interrelated concepts. Certain Knowledge ranges from the belief 

that knowledge is absolute and unchanging to the belief that knowledge is uncertain and 

evolving. These two elements define the nature of knowledge within epistemological thought. 

Fixed Ability is the belief that one’s ability to learn is fixed at birth and cannot be developed 

over time, to the belief that ability to learn is dynamic and changes over one’s lifetime. Quick 

Learning is the belief that learning happens quickly or not at all, moving towards the 
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understanding that learning is a gradual process that takes time (Bråten, & Strømsø, 2006). These 

two elements, fixed ability and quick learning, define the nature of knowing within 

epistemological thought. The nature of knowing and the nature of knowledge are the components 

of epistemological beliefs.  

Based on the robustness of the epistemic research, there is an understanding that 

epistemological beliefs evolve over time and context, and are independent of each other (Fruge 

& Ropers-Huilman, 2008; Getahun et al., 2016). A student can believe that some knowledge is 

certain and other knowledge is uncertain, depending on personal experience and contextual 

environment. As one epistemic variable changes, becoming more sophisticated, other beliefs 

may remain unchanged (Getahun et al., 2016). Studies have identified a developmental approach 

to epistemic beliefs, that consider a more ‘holistic profile’ to ways of knowing, rather  than a 

combination of independent dimensions (Madjar, Weinstock, & Kaplan, 2017). Furthermore, 

recent research suggests that epistemic beliefs may have domain specificity (Buehl & Alexander, 

2005; Hofer, 2001; Muis et al., 2007; Pizzolato, 2007).  

3.3 Domain-Specific Epistemic Beliefs 

Studies indicate that epistemic beliefs may vary by discipline (Buehl & Alexander, 2005; 

Bråten, & Strømsø, 2006; Muis et al., 2006; Schommer-Aikins et al., 2015). This is reportedly 

true when considering the ‘hard’ versus ‘soft’ disciplines. Epistemic beliefs should be more 

sophisticated in the ‘soft’ disciplines, where students should be able to integrate and construct 

knowledge from multiple sources and disciplines, constructing knowledge contextually. Students 

are expected to question the information presented to them, and to use their understanding of the 

external environment to develop personal, contextual beliefs of knowledge and knowing within 
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these disciplines. In the ‘hard’ disciplines memorization of facts and formulas is more heavily 

relied on by students (Bråten, & Strømsø, 2006; Getahun et al., 2016).  In the ‘hard’ disciplines, 

students are expected to follow a formulaic approach to problem solving. As expertise within any 

discipline evolves, epistemic beliefs within that discipline become more sophisticated (Hofer, 

2001; Muis et al., 2006; Schommer-Aikins et al., 2015). These sophisticated beliefs do not 

necessarily transfer to other specific domains, but may influence general beliefs about learning 

and knowing. 

These discipline or domain-specific beliefs may influence one’s general beliefs about 

learning and knowing (Pizzolato, 2007; Schommer-Aikins & Duell, 2013). Alternatively, Hofer 

(2001) suggests that general epistemic beliefs may influence one’s learning within a specific 

context. In situations where students lack discipline specific knowledge, they will likely rely on 

their general beliefs about knowledge and knowing (Muis et al., 2006; Schomer-Aikins, 2004). 

The subject of epistemic beliefs and domain-generality and -specificity research is relatively 

current and requires further development through Muis et al.’s proposed theoretical framework, 

the Theory of Integrated Domains in Epistemology, TIDE (2006). This framework identifies the 

contexts within which individuals construct their epistemic beliefs and includes the socio-

cultural, academic, and instructional contexts. Epistemic beliefs, according to the authors, are 

created within and throughout the individual’s experiences within these contexts.  

Epistemic beliefs research identifies the movement of beliefs from a dualistic and 

absolute way of knowing, recognized as a naïve beliefs system, towards an understanding that 

knowledge is contextual and constructed, defined as a sophisticated beliefs system (Baxter 

Magolda, 1992; Belenky et al., 1986; Moore, 1994; Pizzolato, 2007). This recognizes Perry’s 
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work on intellectual development, and acknowledges the significant contributions of Belenky et 

al. (1986) and Baxter Magolda (1992), which include contextual and social relationships as 

important elements in defining and determining one’s epistemic beliefs. It is important to 

recognize that one’s epistemic beliefs system connects with one’s place in society, one’s 

relationship with others, and the social context within which one lives and operates. To study 

epistemic beliefs one must acknowledge and consider the context and the environment, along 

with the relationships one has with others, as fundamental to the development of one’s beliefs 

about knowledge and knowing. This is reiterated in Muis et al.’s (2006) proposed theoretical 

framework, which acknowledges the sociocultural context as the lens through which individuals 

develop their own epistemic beliefs. Self-authorship, the ability of the individual to develop a 

sense of identity (Baxter Magolda, 1992, 2012, 2014), is similarly developed within contextual, 

personal experiences. It is important therefore to expose students to multiple epistemologies, and 

encourage them to develop their own meaning making and self-authorship, so that they can build 

a contextual relativistic approach to knowledge and knowing. In turn, these epistemologies guide 

a sense of identity and a way of seeing oneself in the world. 

3.4 Self-Authorship, Meaning-Making and Epistemic Beliefs 

Research that has focused on knowledge and knowing has not always included an 

understanding of self-authorship or the development of one’s meaning making within the context 

of one’s experiences within higher education (Baxter Magolda, 2009). There has been little 

recognition in the literature that acknowledges the importance of a holistic understanding of 

epistemic beliefs that includes meaning making and self-authorship along with the dimensions of 

self-regulation, motivation, and goal orientation. Much of the epistemic beliefs research 
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concentrates on how one defines knowledge and knowing, identifiable primarily through 

quantitative data collection, and within an academic setting. To develop a more complete 

understanding of students and their epistemic beliefs, Kegan’s meaning making and the 

interconnectedness of epistemology, interpersonal, and intrapersonal dimensions must be 

explored (Baxter Magolda, 2009). Within this context, Pizzolato (2007) conducted a qualitative 

study that identified students’ epistemic beliefs within personal and academic contexts. This 

study recognized that students have sophisticated epistemologies, but choose not to use them in 

some academic contexts. In fact, Pizzolato (2007) identified that college students have 

sophisticated epistemologies in their personal lives. They recognize the importance of self-

reflection in their decision making process, consider alternatives, and weigh various opinions 

before making a decision that best suits them. However, in an academic context, they are able to 

navigate their meaning making based on the expectations of their teachers. While they may 

appear to be using a dualistic way of engaging with their learning, they are sophisticated in their 

learning approach within the classroom, choosing to memorize and remember facts in order to 

obtain good grades. Their connection to the academic context is based on previous experience. 

This recognizes that it is the teacher’s expectations and the learning environment that determine 

the students’ levels of engagement and epistemological orientations. It is important to consider 

meaning making and self-authorship in the academic context to understand students’ choices 

within their epistemic orientations. For academic success, students do not necessarily call on 

their sophisticated epistemic beliefs system, and they make their choice based on their classroom 

experience. Students use their understanding of knowledge to guide their meaning making, 

building their self-authorship in ways that encourage personal growth (Baxter Magolda, 2004).  
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Self-authorship, the ability of the individual to define their “beliefs, identities, and social 

relations” (Baxter Magolda, 2014), is crucial to understanding the developmental process of the 

college student, and which directly interacts with their epistemic beliefs. A sense of self-

authorship enables the individual to navigate their world in a way that makes sense to them. This 

is fundamental to constructing and identifying one’s beliefs about knowledge and knowing. In 

their research on self-regulation, Thoughtenhoofd & Pirrie (2015), also acknowledge the need for 

a broader social framework to be able to identify the way in which students develop their 

epistemic beliefs and their role in their own learning. This social framework has been largely 

ignored, according to Thoughtenhoofd & Pirrie (2015), and this exclusion does not consider the 

greater context that surrounds students and interacts with their decision making with regard to 

their learning. However, in recent years, there has been greater emphasis within research to 

consider the cultural and social implications of epistemic beliefs, (Bendixen & Rule, 2004; 

Schommer-Aikins & Easter, 2013). The interconnectivity between the environment, social 

relationships, and the individual’s sense of self is the holistic framework identified in the 

literature. One of the social relationships that underlies students’ beliefs about knowledge and 

knowing is the family. 

3.5 Antecedents for Epistemic Beliefs 

One of the most important relationships for students is the family unit. Family values 

situate students’ epistemic beliefs. The intellectual climate and the educational values of a family 

are significant predictors of students’ approaches to learning (Cano, 2007; Rodriguez & Cano, 

2006; Walker et al., 2009). In particular, Schommer indicated that the home environment 

influences speed and control of learning (as cited in Rodriguez & Cano, 2006). Research also 
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identifies those students who adopt a superficial approach to their learning may come from 

families with lower educational levels (Cano, 2007). Alternatively, students with one parent who 

attended university were more likely to believe that knowledge is constructed, dependent on 

meaning making, and evolves over time (Walker et al., 2009). Finally, more time spent in the 

company of adults indicates more time spent studying; which in turn can lead to the adoption of 

deeper approaches to one’s learning (Cano, 2007). Secondary school also has an important 

impact on how students approach their learning and their epistemic beliefs on learning and 

knowing.  

There is an assumption within the research that as students advance to higher levels of 

education, they advance towards more sophisticated epistemic beliefs (Cano, 2005; Schommer, 

1997; Schommer & Walker, 1997; Schommer-Aikins et al., 2000). Cano identified the evolution 

of epistemological beliefs throughout secondary school and recognized that students’ thinking 

developed from a more naïve beliefs system to a more complex way of thinking about learning 

(2005). Schommer’s study on age and education identified that more time spent in formal 

education encourages the development of sophisticated epistemic beliefs (1998). However, 

research indicates that students develop a strategic way of thinking about learning as they 

advance through their studies, and adopt learning approaches that lead to achievement without 

having to engage in a deep learning approach. Biggs (2001) has called this the 

‘institutionalization of learning’ (as cited in Cano, 2005), where students may have more 

sophisticated epistemic beliefs but choose a strategic approach to learning that enables them to 

succeed without investing too much effort. This system is rewarded throughout secondary 

school, and is exacerbated by the lack of classroom discussion about: understanding expertise 
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and constructing knowledge within a discipline, explicitly identifying how to learn, and 

identifying the benefits to learning. Situating epistemic beliefs within secondary school identifies 

the need to make epistemologies explicit within the college classroom. 

Schommer & Walker’s (1997) study identified the epistemic beliefs of incoming college 

students. They found that understanding epistemic beliefs upon entry into college might help 

predict academic success and improve retention rates by identifying those students who may 

need guidance and instruction in the nature of knowledge and study strategies. Students’ 

approaches to their learning, and the impact of their epistemic beliefs on these approaches must 

be identified, according to the authors, prior to entry into post-secondary education so that 

intervention can mediate learning as students proceed within their programs of study (Schommer 

& Walker, 1997).  

A recent study conducted by Haave, Keus, and Simpson (2018) at the University of 

Alberta, confirmed that engaging students with a learning philosophy assignment can improve 

their metacognition and cognitive complexity. The learning philosophy assignment had students 

explicitly identify their approaches to studying and learning in biology and biochemistry classes 

in first and second year respectively. Results indicated that second-year students in the 

biochemistry class were able to improve their grades for their final exam based on the 

assignment, and first-year biology students were able to gain improvement in their intellectual 

development, by reflecting on how they studied. This finding is in line with previous research 

that identifies the importance of explicitly addressing epistemic beliefs through teacher 

approaches in the classroom. 
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3.6 Teacher Approaches and the Learning Environment 

Teacher approaches to teaching and the learning environment are two areas that influence 

students’ development of sophisticated epistemic beliefs within higher education. The nature of 

knowledge is not the sole responsibility of the student, but is an exchange between teacher and 

student that is a ‘learning partnership’ (Baxter Magolda, 2012). For this ‘learning partnership’ to 

be successful teachers must make explicit their understanding of their disciplines. They should 

offer insight into their ways of thinking and developing their levels of disciplinary expertise that 

may improve students’ metacognition and encourage sophisticated epistemological ways of 

thinking (Cano, 2005; Fruge & Ropers-Huilman, 2008; Getahun et al., 2016; Hofer, 2004; Muis, 

2007; Otting et al., 2010; Schommer & Walker, 1997; Schommer-Aikins et al., 2015; 

Schommer-Aikins & Easter, 2006). While the learning environment is crucial to epistemic 

beliefs, the engagement of the teacher in describing their personal cognitive processes and 

addressing students’ beliefs about knowledge and learning is fundamental to deepening 

epistemic understanding (Fruge & Ropers-Huilman, 2008; Getahun et al., 2016; Schommer & 

Walker, 1997).  

The literature links teacher approaches to student learning approaches in higher 

education. Gow & Kember (1993) identified knowledge transmission as an approach that 

encourages students to develop surface approaches to their learning; while a learning facilitation 

approach encourages a deeper approach to learning. These approaches then connect to students’ 

epistemic beliefs (Cano, 2005, 2007; Otting et al., 2010; Walker et al., 2009). Students must be 

actively involved in their learning, engaged in group dialogue, collaboration, and problem 

solving in order to employ a deep approach, which in turn can lead to sophisticated epistemic 
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beliefs about learning (Getahun et al., 2016; Muis, 2007; Otting et al., 2010; Pizzolato, 2007; 

Ramsden, 2003).  

The classroom environment is an important element in developing sophisticated 

epistemic beliefs (Schommer-Aikins et al., 2015; Weimer, 2003, 2010). According to 

Schommer-Aikins et al. (2015), the classroom environment must be open and safe, enabling 

students to work on complex problems alone or in groups, encouraging collaboration and 

discussion among students and the teacher. The teacher must make explicit the goals of the 

activity, the difficulty of the problems, and the importance of taking time to resolve challenging 

questions. The learning environment and learning approaches must include these types of 

discussions on epistemology, engaging students to think about their learning so that their 

personal development will be enhanced (Cano, 2005). This discourse should engage students, 

and challenge them to identify and question their assumptions about learning and knowledge 

(Baxter Magolda, 2004). It is possible that under these conditions students will come to 

understand that knowledge takes time and is complex. The classroom environment, combined 

with discussions on learning, will deepen students’ awareness and encourage the growth of a 

more sophisticated epistemic beliefs system. 

The learning and teaching environments reinforce approaches to learning (Entwistle, 

2010). Understanding students’ epistemic beliefs with regard to their learning and the learning 

environment can inform pedagogical practice and build connections between students and 

faculty to allow for increased self-regulation and monitoring of student learning approaches 

(Entwistle, 1998; Entwistle et al., 2003; Muis, 2007). There must be an epistemological ‘fit’, a 

collective and common understanding between students and the teacher in the classroom for a 
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deepening of students’ epistemic beliefs (Fruge & Ropers-Huilman, 2008; Karatas & Erden, 

2017; Schommer-Aikins et al., 2015). Schommer et al., (2015) found that in vocational 

technology students, consistent epistemological beliefs between the teacher and the students are 

important for academic performance in mathematics. Congruence in beliefs between the teacher 

and the students predicted performance. Faculty should consider making their epistemic beliefs 

known to their students, which would encourage students to be more thoughtful about their own 

epistemic beliefs. Understanding the process of thinking within a subject, and how the teacher 

makes cognitive connections, can serve to enhance students’ own thinking within a specific 

subject. Muis & Gierus (2014) considered epistemic beliefs across knowledge types in a high 

school physics class. Their findings indicate that there is a difference in epistemic beliefs for 

procedural and conceptual knowledge in physics between females and males. Moreover, students 

have difficulty incorporating procedural and conceptual knowledge in physics. The researchers 

suggest that teacher beliefs and approaches in the classroom can influence student beliefs and 

student learning, and that more research is required within specific contexts rather than a 

decontextualized approach to the study of epistemology.  

In the specific domain of engineering for example, a qualitative longitudinal study was 

conducted over a four-year period using Perry’s scheme of Intellectual and Ethical Development 

(Wise et al., 2004). Using Perry’s scheme, the researchers conducted interviews over four years 

to determine if there was a difference in intellectual development that could be attributed to 

curriculum reforms that included collaborative based engineering courses. While students who 

completed the collaborative design course reportedly scored higher on Perry’s model than 

students who did not take the course, this effect was not sustained throughout the program. The 
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researchers attribute this to traditional teaching approaches that prevail in the subsequent years. 

The researchers also found that there was little intellectual development during the first two 

years of the students’ engineering program, but there was a significant growth in the fourth year 

of study. This can be attributed to increased collaborative approaches in the learning 

environment, but more research has been suggested to validate this finding. Once engineering 

students enter their fourth of study, they are more deeply engaged in disciplinary specific 

learning, and are involved in cognitive complexity that encourages higher levels of intellectual 

development.  

3.7 Goal Orientation, Motivation, Self-Regulation, and Epistemic Beliefs 

External factors influence students’ approaches to their learning that ultimately can affect 

their epistemic beliefs. Students who chose a superficial learning strategy in Karatas & Erden’s 

study (2017), showed an increase in their extrinsic motivation levels. Students may choose a 

surface approach to their learning because their understanding of higher education is that it is 

based on achievement. Alternatively, students may have sophisticated epistemic beliefs but 

choose not to use them depending on the context (Karatas & Erden, 2017; Pizzolato, 2007). 

Without an explicit discussion on the value of learning, students can graduate from higher 

education with the same epistemic beliefs that they brought into their studies (Pizzolato, 2007). 

This reinforces the need to identify students’ epistemic beliefs in their first semester in a college 

program, and to verify whether there has been a change in their epistemic beliefs during their 

college experience. 

External indicators help identify students’ beliefs about knowledge and knowing without 

being explicit about epistemic beliefs. Analyzing students’ goal orientations, levels of 
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motivation, and self-regulation can offer insight into epistemic beliefs without making explicit 

one’s understanding of these beliefs. Because beliefs are integral to the individual, so deeply 

embedded into one’s personality and sense of self, they can be difficult to discuss in an open and 

identifiable way. Therefore, research has linked these indicators and connected them to students’ 

epistemic beliefs systems.  

Goal orientation has been linked in the literature to epistemic beliefs (Benlahcene et al., 

2017; Bråten & Strømsø, 2006; Getahun et al., 2016; Muis, 2007). Increasingly there is the 

understanding that students with sophisticated epistemic beliefs toward simple knowledge are 

more likely to adopt mastery goals, while students with naïve beliefs in quick learning are more 

likely to have an extrinsic goal orientation (Benlahcene et al., 2017; Muis, 2007). Students with a 

mastery goal orientation believe that knowledge is incremental, and requires effort (Muis, 2007). 

This view connects with Dweck’s theories of intelligence, and recognizes that students who 

believe that intelligence is fixed connect with a performance goal orientation; while students who 

believe knowledge requires effort and can be developed over time typically have a mastery goal 

orientation (Bråten & Strømsø, 2006). 

Specific disciplinary studies on epistemic beliefs and goal orientation identify the link 

between these two concepts. For example, Schommer-Aikins et al. (2015), connect high math 

anxiety with low mastery goal orientation. Students with high math anxiety are likely to believe 

that ability to learn is fixed; therefore, they spend less time on problem solving, and believe that 

more time will not necessarily lead to better results. Their motivation and level of engagement is 

dependent on an extrinsic goal orientation. Madjar et al. (2017) studied the effect of epistemic 

beliefs on goal orientation and learning strategies in high school math and history classes, and 



EPISTEMIC BELIEFS AND SELF-AUTHORSHIP – AN EXPLORATORY STUDY     32 
 

found that students with a particular epistemic belief may have multiple achievement goals. 

There is little relationship, based on their findings, between epistemic beliefs and goal 

orientation. However, there is a relationship between learning strategies and goal orientation. 

While this may seem to contradict earlier studies, it does recognize the difficulty in explicitly 

identifying one’s epistemic beliefs, and confirms the strategic approach students often take 

within higher education, as they define their needs based on the learning environment and the 

teacher approach in the classroom. Madjar et al. use a developmental approach to understanding 

epistemic beliefs (2017), and this is a different orientation from previous studies.  

Motivation, like goal orientation, has connections with epistemic beliefs in the literature 

(Buehl & Alexander, 2005; Karatas & Erden, 2017; Rodriguez & Cano, 2006; Schommer-Aikins 

et al., 2015; Sen et al., 2014; Weimer, 2010). Researchers have found a relationship between 

intrinsic motivation and a sophisticated beliefs system (Buehl & Alexander, 2005; Sen et al., 

2014). There is the understanding that students are intrinsically motivated if they engage in deep 

learning approaches and spend time trying to build knowledge for themselves, while the surface 

approaches to learning connect with extrinsic motivation and a more naïve beliefs system 

(Rodriguez & Cano, 2006). Sen et al. (2014) found that students with a sophisticated beliefs 

system will engage in greater effort, taking responsibility for their learning. This in turn 

influences students to be self-motivated, applying strategies that will positively impact their 

learning. Finally, Weimer (2010) encourages faculty to create a classroom environment that 

advances intrinsic motivation. This will positively influence students’ epistemic beliefs. Making 

students responsible for their learning and promoting deeper engagement so that students will go 

beyond a surface approach will build intrinsic motivation and more sophisticated epistemic 
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beliefs. Finally, students need to understand that knowledge building is a process and develops 

over time. This could lead to improvement in students’ commitment thereby increasing intrinsic 

motivation, which will positively influence deeper ways of connecting with knowing.  

Research has shown that self-regulation and monitoring of one’s learning are reflective of 

a deep approach to learning (Lindblom-Ylänne, 2010). Muis (2007) has identified epistemic 

beliefs as playing an important role in self-regulated learning. This role involves the interplay 

between self-regulation and epistemic beliefs where increases in one factor influence the 

development of the other. In other words, creating a learning environment that promotes deeper 

approaches to learning can build sophisticated epistemic beliefs. Epistemic beliefs, according to 

Hofer and Pintrich (1997), can define learning goals and self-regulating behaviour. Bråten and 

Strømsø (2006) found that beliefs about the certainty of knowledge and knowledge construction 

were more likely to predict self-regulated learning depending on the learning context. Self-

regulation has links to epistemic beliefs, and provides evidence to suggest that faculty must make 

epistemology explicit within the classroom for students to understand how to self-regulate and 

define their level of involvement within the learning process (Muis, 2007). By making epistemic 

beliefs explicit students can increase their self-regulation and become more aware of their own 

epistemic beliefs.  

3.8 Summary of Literature Review 

The literature on epistemic beliefs identifies many concepts and variables that explore the 

nature and development of knowledge and knowing. Epistemic beliefs originate within the 

family environment, eventually expanding to include a broader scope, as the individual enters 

formal education. Evidence suggests that the academic and instructional contexts are influential 
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in building students’ epistemic beliefs, and should therefore explicitly address epistemology. 

Domain specific epistemic beliefs can be identified through the instructional context within a 

discipline, and should be an explicit component within course curricula. As students progress 

through their learning, their epistemic beliefs should become more sophisticated as their domain 

general epistemologies advance as a result of the academic context, and within their specific 

domains as a result of the instructional context.  

Research finds epistemic beliefs connect with students’ goal orientations, levels of 

motivation, and self-regulation. It is important therefore, to include epistemic beliefs within the 

context of student success and engagement within the classroom and beyond. Furthermore, the 

research stresses the importance of making epistemic beliefs clear within the classroom 

environment. This would encourage deeper levels of engagement, and more contextual views of 

learning. As faculty make their epistemic beliefs explicit, students can identify their personal 

beliefs about knowledge and knowing, developing these beliefs to enhance their educational 

experience and their future goals.  

Finally, epistemic beliefs, self-authorship, and meaning making are connected throughout 

student development. These elements should be considered within a holistic approach that 

identifies the social environment along with the cognitive and reflexive approaches of students’ 

understanding and development of sense of self. 

The current research looked at Cégep students’ epistemic beliefs in a pre-university 

program, at the time of entry and before graduation, and the way students’ self-reports on 

epistemic beliefs at these two time periods moved along the epistemic beliefs spectrum from 

naïve to sophisticated. Gender differences and program choice were variables included in the 
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design. Quantitative and qualitative data were collected and analyzed to identify the connections 

discussed in the literature review. 

3.9 Research Questions 

The following questions guided the research presented in the problem statement of this 

paper. These questions include:  

1. Is there a difference in the epistemic beliefs of first semester and third semester 

CEGEP students, taking into consideration the four dimensions of: certain 

knowledge, simple knowledge, fixed ability, and quick learning?  

2. Is there a difference in the epistemic beliefs of Cegep students enrolled in Social 

Sciences and  Science? Is the academic program responsible for a change in students’ 

epistemic beliefs?  

3. What are the views of students in the end of the third term concerning their Cegep 

experience with regards to whether they have developed a sense of self-authorship 

that encourages growth towards more complex meaning making? Have these students 

made personal meaning from their Cegep experience? 

Based on these research questions, the study hypothesized that: 

H1: Epistemic beliefs of students in the first semester are different from those of 

students in the third semester.  

H2: Epistemic beliefs of students in the Social Sciences are different from those of 

students in the Sciences both at the time of entry as well as at the end of third 

semester. 

H3: What is the personal meaning students have made from their Cegep experience?  
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CHAPTER 4 
Methodology 

4.1 Sample Characteristics 

The target population for the study was composed of first and second year pre-university 

students at Vanier College, an English Cegep in the greater Montreal area. The sample consisted 

of four cohorts from two disciplines - two cohorts, Social Science and Science in Term 1, and 

two cohorts, Social Science and Science in Term 3.  All Social Science students take the History 

of Western Civilization course. Similarly, all Science students take Calculus I. Samples of 

students in these courses completed the surveys. Students in fourth semester in Social Science 

and Sciences participated in the focus group. Table 1 identifies the demographics and 

distribution of the students surveyed.  

Table 1 
Demographics and distribution of the sample surveyed 

Gender 
Semester 1 

% 
Semester 3 

% 
Female 25 34 
Male 24 17 

Note. N = 384 surveys 

Students in first semester Cégep are 17 years of age, and students in third semester are 

18-19 years of age. These ages correspond to the ages of the students who completed the 

surveys. 

Students at Vanier College are a diverse population of ethnic, religious, and linguistic 

backgrounds. They come from a variety of socio-economic backgrounds, and are geographically 

dispersed throughout the city of Montreal. This diversity may have contributed to the findings 

and will be elaborated on in the data analysis and discussion section. 



EPISTEMIC BELIEFS AND SELF-AUTHORSHIP – AN EXPLORATORY STUDY     37 
 

4.2 Research Design 

The type of research conducted was one-time observation of independent samples - a 

cross-sectional design, using a mixed methods approach. A mixed methods research approach 

was preferred in order to respond most effectively to the general question of epistemic beliefs. 

Typically, broad-based questions which have an element of exploration are best answered by 

mixed methods research (Beaudry & Miller, 2016; Muis et al., 2016). In the present study, a 

sequential explanatory mixed methods design was used whereby the quantitative data collected 

from Schommer’s Epistemological Questionnaire informed the questions posed for the 

qualitative aspect of the project. experience? Have these students made personal meaning from 

their Cegep experience? To identify metacognitive thinking with regard to whether students have 

developed a sense of self-authorship that encourages growth towards more complex meaning 

making requires elaboration, and this can best be accomplished through dialogue and open-ended 

discussion. The focus group enabled students to think reflectively about their epistemic beliefs, 

while engaging in active dialogue with their peers. The qualitative data reinforced and clarified 

the quantitative findings (Beaudry & Miller, 2016). 

4.3 Instruments 

To study epistemic beliefs, three main questionnaires have been developed. These 

questionnaires are: the Epistemological Questionnaire by M. Schommer (1990), the Epistemic 

Beliefs Inventory by Schraw et al., (2002), and the Epistemological Beliefs Survey by Wood & 

Kardash (2002). While all three questionnaires have been used in multiple contexts, it is M. 

Schommer’s questionnaire that has been most widely used internationally by researchers, and 

translated into many different versions (DeBacker et al., 2008). The survey has been validated 
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and tested in numerous situations and in some cases, there have been questionable results with 

regard to validity and reliability (Clarebout et al., 2003; DeBacker et al., 2008). Clarebout et al., 

(2001) identify factor structures and the subsets connected to each factor as problematic with 

regard to consistent loading. This was found when the questionnaire was translated and then 

analyzed in two empirical studies. Validity and reliability were identified as problematic since 

the factor scores are not clear. In a 1993 study, Schommer reported Cronbach alphas ranging 

from .51 to .78, with initial calculations ranging from .45 to .71 (Clarebout et al., 2003). These 

calculations are for all factors and their inter-item reliabilities. According to Schommer, test-

retest reliability was found at .74, and inter-item reliabilities have ranged from .63 to .85 

(Schommer & Walker, 1995).  

DeBacker et al., (2008), recognize the lack of consensus on what is to be included in the 

definition of epistemic beliefs. Without consensus on a clear definition of epistemic beliefs, the 

factors identified by Schommer have been replicated without success in other studies, in part due 

to issues with translation. Newer questionnaires have similar factor problems, along with general 

psychometric issues. DeBacker et al., (2008) include both the Epistemological Beliefs Survey, 

(Wood & Kardash, 2002), and the Epistemological Beliefs Inventory, (Shraw, Bendixen, & 

Dunkle, 2002) in their study along with the complete surveys in the appendix (2008). Each 

epistemological survey has some limitations in terms of validity and reliability. DeBacker et al. 

(2008) suggest that this may be due to the abstract nature of epistemic beliefs, and the difficulty 

in identifying tangible factors that attempt to define the intangibility of epistemology.  

In most studies, it appears that Schommer’s factors of ‘Quick Learning’ and ‘Simple 

Knowledge’ yield the most consistent results (DeBacker et al., 2008). While all four factors were 
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included and analyzed in the current research, the two factors of ‘Quick Learning’ and ‘Simple 

Knowledge’ are  highlighted given consistent findings.  

4.3.1 Schommer’s Epistemological Questionnaire 

Schommer’s Epistemological Questionnaire was the instrument used to collect 

quantitative data to answer research questions 1 and 2.  The questionnaire is composed of 63-

items and is answered using a five-point Likert scale (Schommer, 1990). The questionnaire is 

designed so that high scores indicate naïve epistemic beliefs and lower scores indicate 

sophisticated epistemic beliefs. Items required reverse coding, and these were provided by 

Schommer to the researcher, along with the organization of the subsets and factors. Factors are 

organized as follows: 1- Fixed Ability, 2- Simple Knowledge, 3- Quick Learning, 4- Certain 

Knowledge. Scoring looked at four subscale scores. See Appendix 1 for the full questionnaire.  

Schommer (1998) has provided the procedures for organizing and calculating the data 

based on these four factors. The four factors identified include 11 subsets from the questionnaire. 

These factors are further discussed in the data analysis section of this paper. 

Schommer (2004) identified the difficulty in quantifying epistemology, and the need to 

ensure reliability within the scope of survey implementation by focusing on specific classroom 

contexts or domain-specific epistemological beliefs. The current quantitative research focused on 

the specific contexts of the Social Sciences and Science programs, and domain-specific 

epistemological beliefs within these programs.  

The limitations addressed by Schommer identifies the need for incorporating qualitative 

data collection into the current study. The current research uses a mixed-methods research 

design, basing the semi-structured focus group  questions on the data provided by the 
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quantitative survey results and the literature. This helped to develop a contextual understanding 

of epistemic beliefs and self-authorship of Cegep students.  

4.3.2 Focus Groups 

The qualitative data, in the form of a focus group, was used in the current research study 

to lend greater credibility to the validity and reliability of the survey data, and offer, as 

Schommer suggests, “a more holistic understanding of personal epistemology” (2004, p. 23). 

The focus group questions guided the discussion, and are found in Appendix 22.  

Qualitative data incorporated into the study allowed for triangulation of the survey data 

and was important to understand students’ epistemic beliefs and their personal meaning making. 

Links between epistemic beliefs and self-authorship are made based on the qualitative data 

analysis, and reflect students’ deeper reflection within a group discussion.  

4.4 Ethical Considerations 

The Research Ethics Board at Vanier College has a responsibility to ensure that students 

are treated ethically throughout the research process. For the purpose of the current research, 

Vanier College’s Research Ethics Board granted ethics approval. (See Appendix 21 and 22). 

To ensure anonymity of all participants, in each class where the survey was administered, 

the teacher was asked to leave the classroom. This let students know that their participation in 

the survey was not related to their participation in the class. Completion of the survey was 

voluntary, and students could have, at any point during the process, decided not to complete 

survey questions. A discard pile was made available to students in the event that they did not 

wish to complete the survey. There was no record kept of student name or student numbers, 

therefore anonymity was guaranteed. Students were provided with information about the survey 
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and the research, along with the researcher’s name and contact information. Students have been 

able to contact the researcher, at any time, to obtain further details concerning the study. A link 

to the final thesis will be provided to all teachers whose students participated in the survey, and 

they will be encouraged to forward the link to their students. Surveys will be stored for a period 

of seven years and then discarded by the researcher.  

While students were completing the surveys, a recruiting sheet (see Appendix 21), was 

circulated for volunteers to participate in the focus group. Students were under no obligation to 

volunteer for the focus group. The focus group participants self-identified, and the researcher 

contacted them to determine a meeting date. To ensure confidentiality of the collected data, 

students were not identified during the recording of the focus group. Students only identified 

themselves by program: Social Sciences or Sciences. This was required as it is one of the 

independent variables defined in this study, and connects to the second hypothesis - Does the 

academic program constitute a change in students’ epistemic beliefs?  

4.5 Questionnaire Data Collection 

The questionnaire was administered to first semester students in four sections of 

Introduction to Western Civilization during class time. In all, 80 voluntary respondents in Social 

Sciences completed the survey: 37 female students and 43 male students.  

Three sections of Calculus I provided a larger sample size of 109 first semester students 

in the Science program: 58 females and 51 males. 193 surveys were completed by first semester 

students. Four incomplete surveys were discarded. 

Third semester students were surveyed in Research Methods for Social Science, and 

Linear Algebra for Science students. 104 Social Science students were surveyed: 75 females, 29 
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males. 91 Science students were surveyed: 54 female, 37 male. A total of 195 surveys were 

completed by third semester students. None were discarded. Table 2 identifies the distribution of 

surveys by semester and by course.  

Table 2 
Survey respondents by Semester and gender 

Course Semester 1 
Total (M/F)     

Semester 3 
Total (M/F) 

Introduction to Western Civilization          80   
Calculus I 109  

Research Methods  104 
Linear Algebra  91 

Note. N = 384 

Schommer’s Epistemological Questionnaire was administered during the first week of 

classes to first semester students and at the end of the semester to third semester students. The 

questionnaire took approximately 10-15 minutes to complete and was administered during class 

time. The researcher requested permission from teachers to administer the survey in the first 

week of classes for first semester students, and at the end of the semester, in the thirteenth week 

of classes for third semester students. Teachers accepted the request, thereby providing the 

researcher the opportunity to ensure surveys were completed by a significant number of 

students.. Following survey completion, a focus group of graduating students was organized to to 

consider the question of self-authorship and meaning making as they connect to students’ 

epistemic beliefs. Qualitative data were collected during the focus group. This data was recorded 

and then transcribed.  

Completed surveys were numbered in order to ensure anonymity of the participants. 

Demographic questions addressed gender, age, semester of study, and program of study. These 
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independent variables situate the research within the existing body of research on epistemic 

beliefs. This research provides opportunity for a deeper understanding of Cégep students within 

the Québec educational system. There has been little documented research on the epistemic 

beliefs of students who attend Cégep (Ramey et al., 2018). Therefore, this research fills a gap in 

the existing research on epistemic beliefs by explicitly identifying the beliefs of Cégep students 

in two pre-university programs of study.  

4.6 Focus Group Data Collection 

The focus group was conducted following survey data collection. The focus group 

consisted of five fourth semester students who were graduating in the spring of 2019. While the 

intention was to have a balance of Social Science and Science students, the majority of students 

who volunteered to attend the focus group were from the Social Sciences. Four students were 

from Social Sciences and Commerce, and one student was from Science. The focus group 

consisted of two female students, and three male students. There were two Honours Social 

Science students, one male and one female, a female in Social Science general program, a male 

in Honours Commerce, and a male Science student.  

The researcher conducted the focus group, asking questions and recording the session. An 

audio recording was used during the focus group, allowing for transcription at a later date. The 

format of the focus group followed a semi-structured interview, where the dialogue developed 

organically through a series of specific questions that had no particular order (Beaudry & Miller, 

2016). The focus group questions developed out of the surveys, but general questions were pre-

defined and determined to ensure the research questions would be identified and addressed by 

the participants. The focus group questions can be found in Appendix 2.  
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Transcription wasa verbatim, and once transcribed, the focus group data was coded by 

the researcher. Coding of the data involved identifying patterns and themes that connected to the 

surveys. Triangulation of data identified whether the epistemological variables defined in the 

surveys connected to the focus group data.  

4.7 Quantitative Data Analysis Procedures 

The current study used t-tests to determine the effect of the variables on the dependent 

variable, and the data analysis guided the creation of the questions for the focus group. The t-test 

analysis identifies statistical significance between two groups (Beaudry & Miller, 2016). For 

example, the differences in epistemic beliefs between students in the sciences and the social 

sciences were identified using t-test analysis. 

The surveys were first analyzed using F-tests to determine if there was significance 

between the variances of the groups. The results of the F-tests determined which t-test to use. If 

there was significance between the variances, a two-sample assuming unequal variances t-test 

was used. Alternatively, if there was no significance found between the variances, a two-sample 

assuming equal variances t-test was used. Two-tailed tests of significance were used, as the 

hypotheses were nondirectional and asked only if there were differences between the analyzed 

groups (Beaudry & Miller, 2016).  
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CHAPTER 5 
Results 

5.1 Quantitative Data Results 

 The surveys were analyzed based on Schommer’s procedures for the factors of items 

used as variables. The four factors of: Fixed Ability, Simple Knowledge, Quick Learning, 

Certain Knowledge were analyzed for all groups, across programs, semesters, and gender.  

 Table 3 presents the breakdown of students surveyed. Survey response rate was 99%. The 

remaining incomplete surveys were discarded before the data analysis phase. 

Table 3 
Breakdown of students surveyed 

 Sex 
Social Science 

Semester 1 
Social Science 

Semester 3 
Science 

Semester 1 
Science 

Semester 3 
Female 37 75 58 54 
Male 43 29 51 37 

Note. N = 384 

  These groups were analyzed based on Schommer’s subsets. Comparisons for the 

following groups were made using F-tests and T-tests: Social Science - Semesters 1-3 all 

students, male only, and female only. Science - Semesters 1-3 all students, male only, and female 

only. These analyses resulted in no statistical significance between groups. There was no 

significant differences between students in their first semester and students in their third 

semester. Therefore, the hypothesis that stated: naïve epistemic beliefs of students in the first 

semester are different from those of students in the third semester, was not supported. 

Table 4 identifies the data that was not statistically significant. The table is an illustration 

of a comparison between Social Science students in Semesters 1 and 3, and Science students in 

Semesters 1 and 3. Tests were run comparing semesters within programs, for all students, males 
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only, and females only. All p-values indicated in this table are > .05, therefore the first 

hypothesis addressed in the research questions: naïve epistemic beliefs of students in the first 

semester are different from those of students in the third semester, is not supported. 

Table 4 
T-tests, Semester 1 – Semester 3, Schommer’s Epistemological Subsets 

Program of 
Study Sex 

Fixed 
Ability 

Simple 
Knowledge 

Quick 
Learning 

Certain 
Knowledge 

Social Science M + F 0.381 0.198 0.102 0.341 
 F 0.325 0.146 0.107 0.488 
 M 0.754 0.899 0.786 0.991 

Sciences M + F 0.355 0.975 0.597 0.834 
 F 0.325 0.570 0.450 0.514 
 M 0.415 0.400 0.779 0.561 

Note. P >.05 for all comparisons between groups. 

Table 5 presents descriptive statistics for the variables where statistical significance was 

found in the first semester comparison t-tests. These descriptive statistics identify the mean, 

standard deviation, minimum and maximum for those subsets where the null hypothesis is 

rejected. The data below indicates that the distribution of the scores was normal. 

Table 5 
Mean, Standard Deviations, Minimum, Maximum, for Semester 1 

  Fixed Ability Quick Learning 

Sex  Social 
Science Sciences Social 

Science Sciences 

M + F Mean 2.44 2.29 2.31 2.19 
 Std Deviation 0.39 0.36 0.40 0.44 
 Min 1.38 1.44 1.18 1.18 
 Max 3.81 3.44 3.36 3.36 

F Mean 2.43 2.25 2.32 2.10 
 Std Deviation 0.44 0.35 0.40 0.41 
 Min 1.38 1.44 1.55 1.18 
 Max 3.81 2.94 3.36 3.00 

 Note. M=Male, F=Female. 
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Statistical significance was found in the first semester in a comparison between Social 

Science and Science students on the following subsets: Fixed Ability and Quick Learning. 

Statistical significance was also found in a comparison between female students in Social 

Science and Science on the same subsets. Therefore, the hypothesis that states: epistemic beliefs 

of students in the Social Sciences are different from those of students in the Sciences, is 

supported. 

Table 6 presents descriptive statistics for the variables where statistical significance was 

found in the third semester comparison t-tests. These descriptive statistics identify the mean, 

standard deviation, minimum and maximum for those subsets where the null hypothesis is 

rejected. The data below indicates that the distribution of the scores was normal. 

Table 6.  
Mean, Standard Deviations, Minimum, Maximum, for Semester 3 

  Simple Knowledge 
Sex   Social Science Sciences 

M + F Mean 3.05 2.92 
 Std Deviation 0.29 0.33 
 Min 2.18 2.21 
 Max 3.64 3.61 

F Mean 3.08 2.95 
 Std Deviation 0.29 0.33 
 Min 2.39 2.25 
 Max 3.64 3.61 

Note. M=Male, F=Female.  

 The subset, Simple Knowledge, was found to be statistically significant for all 

students in Semester 3, and for female students in Semester 3. Comparison between all students 

in Social Science and Science, and female students in Social Science and Science, found a 

statistical difference in epistemic beliefs for the variable Simple Knowledge. Therefore, the 
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hypothesis that states: epistemic beliefs of students in the Social Sciences are different from 

those of students in the Sciences, is supported. 

 Table 7 identifies the P-value for the t-tests where significance was found between the 

groups for all semesters. 

Table 7 
P-values for Social Science to Science Comparison, t-test  

Semester Sex Fixed Ability Simple 
Knowledge 

Quick 
Learning 

Certain 
Knowledge 

Semester 1 M + F 0.011* 0.052 0.045* 0.624 
 F 0.030* 0.097 0.011* 0.158 
 M 0.212 0.163 0.852 0.421 

Semester 3 M + F 0.560  0.003* 0.855 0.817 
 F 0.472 0.024* 0.525 0.815 
  M 0.639 0.146 0.591 0.875 

Note. * p<.05. 

 Where p-values are <.05, statistical significance is identified. Therefore, the null 

hypothesis is rejected for these comparisons. A difference between students in Social Science 

and Science in the subsets of Fixed Ability and Quick Learning is noted for first semester 

students. This significance was found for female students in first semester as well. 

 In the third semester, significance was discovered in the subset of Simple Knowledge 

between all students in Social Science and Science, and female students in Social Science and 

Science.  

5.2 Qualitative Data Results 

Focus Group data analysis involved a coding process that looked for themes and patterns 

that identified students’ epistemic beliefs and could be connected to the survey data. Three 

themes were identified in the analysis of the focus group data, and emerged out of the discussion 
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between the students. These three themes included: (1) Student approaches to learning, (2) 

teacher approaches, and (3) self-authorship.  

Student approaches to learning was the theme most discussed by students. Subtopics 

identified within student approaches were: defining learning, level of engagement from surface 

to deep, appreciation of the course or topics covered within a course, and changes over time in 

personal engagement and learning. For example, learning was defined as: 

“Something that stays with you.” (Male, Honours Social Science). 

“Learning should be applicable. You should be able to apply it to the outside world.” 
(Male, Science). 

“Learn what the teacher wants and give them what they want to get an A.” (Male, 
Honours Commerce). 

Examples of surface and deep learning approaches include: 

“I knew that math and physics would get harder. I studied the same way I did in high 
school and I didn’t get the grades I wanted. I know I have to spend more time on 
physics and math. For biology and chemistry I studied the same and got the same 
grades. I just listened to the teacher for and understood.” (Male, Science). 

“Memorize to study, memorize what you need to know; not really learning.” (Male, 
Honours Social Science). 

“I read the textbook for fun. Found it enjoyable. I love psychology, I connect with it, 
so I don’t have to study hard for it.” (Female, Social Science). 

“I’ve realized how much I enjoy learning. There are courses I would love to have go 
longer. University is preparing you to get into the workforce; here (Cégep), is where 
there is opportunity to learn for learning sake.” (Female, Honours Social Science). 

Students have wide and varied opinions on their learning, how they engage with their 

learning, and their satisfaction with the material they cover and the courses they take. This is 

reflected in these responses. 
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 Within the topic of teacher approaches, subtopics were found that included: assessments, 

course outlines, teacher engagement in the classroom, and approaches used by teachers. 

Examples of teacher approaches include: 

“Teachers should make it explicit…why we need to know something. I had this 
experience with one Continuing Education teacher who was better than my other 
teachers. There was collaboration between students…it was so different from all other 
science classes.” (Male, Science). 

“A good teacher doesn’t make a class good, but a boring teacher can make it bad. I lost 
interest in a subject because the teacher wasn’t engaging.” (Male, Honours Social 
Science). 

 There was discussion and disagreement on teacher approaches and whether a teacher can 

affect student engagement. Some of the students believed that for subjects that don’t interest 

them, a good teacher cannot make a difference in their personal level of engagement. However, 

other students in the group felt that an engaging teacher could make a difference to their own 

learning and engagement. These students believed that the teacher’s way of teaching could 

positively affect their interest level, even if the content did not hold much meaning for them.  

 The final theme that was identified in the focus group was self-authorship. Students 

recognized the change required to be responsible for their own learning, and how independent 

they are now that they are in Cégep. They also touched on dualism, and the interrelated nature of 

knowledge outside of the classroom. Some examples include: 

 “Science is more rigid because there is a right and wrong answer. Social Science, is 
more about how you apply concepts and theories. It’s more subjective.” (Male, 
Honours Commerce, also echoed by Female, Social Science). 

 “You’re more independent in Cegep. You only see your teachers 2-3 times a week. 
Have to manage yourself more than in high school” – (Female, Honours Social 
Science) 

“Learning is secondary to success. If you want to go to university, you need to do 
well.” (Male, Honours Commerce) 
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“I have a cousin who’s an engineer getting a business diploma. Engineers have been 
programmed to get a right or wrong answer. Now he’s in business and there’s no right 
or wrong answer.” (Male, Honours Commerce) 

Please refer to Appendix 3 for the focus group data organized by theme. 

The following section will incorporate the qualitative and quantitative data into an 

analysis and discussion based on the hypotheses, and discuss the implications of the findings. 

The complete transcription of students’ responses can be found in Appendix 3. 
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CHAPTER 6 
Discussion 

 
This study aimed to understand students’ epistemic beliefs within the Cégep environment 

for two pre-university programs. Specifically, the study considered students in Social Science 

and Science, and evaluated their epistemic beliefs in the first week of classes for the first 

semester students, and at the end of the semester for third semester students. The analysis 

included comparing students within a program, comparing students across programs, and gender 

differences that could demonstrate variation between sophisticated or naïve epistemic beliefs. A 

focus group that collected qualitative data triangulated the survey data, supporting the survey 

findings. The qualitative data enhanced the quantitative data by providing a deeper reflection into 

students’ beliefs and ways of thinking about their Cégep experience. 

The research questions guided this study on students’ epistemic beliefs, examining the 

differences in students’ beliefs within Social Science and Science programs, and between 

beginning College students to near completion College students. The study also considered 

whether students developed personal meaning during their College experience, identified as an 

understanding of self-authorship as a means to personal growth that could guide one’s epistemic 

beliefs. 

Results of this study lead to several conclusions. The first set of data that was analyzed, 

based on the first research question, showed no statistical significance from semester one to 

semester three for students in the same program. There are a number of factors that can explain 

these results. 
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Previous studies indicate that students do not evolve in their epistemic beliefs, or 

intellectual development, in the first two years of their university experience (Wise et al., 2004). 

This has been attributed to the nature of teaching at the beginning of a college program, where 

students are in large classes and the teacher is transmitting knowledge in a traditional format that 

promotes a dualistic epistemological orientation that regards knowledge as absolute. The Cegep 

experience has its own challenges, as students come into Cegep from Grade 11, and are therefore 

younger than other students from places outside Quebec, who go to College after the equivalent 

of a Grade 12. The developmental difference of one year at that stage in adolescence may be 

significant.  

Cégep classes are relatively small compared to large university lecture halls, and students 

have the opportunity to engage directly with their teachers, and moreover are generally 

encouraged to do so. Perhaps the change in epistemic beliefs from first to third semester does not 

occur because students are not engaged in a way that encourages the necessary cognitive 

complexity that leads to greater sophistication in their epistemic beliefs. Teachers may not be 

engaging in explicit classroom conversations about epistemic beliefs within their disciplines, 

what it is to be an expert in the discipline, and how one thinks in the discipline. Previous studies 

indicate that these explicit conversations enhance students’ epistemic beliefs by encouraging 

deeper thinking (Breunig, 2005; Muis, 2007; Schommer-Aikins et al., 2015). Moreover, 

instructional strategies in the classroom may be prohibiting the development of epistemic beliefs. 

In the focus group, students expressed traditional teaching methods as the norm within all their 

courses. This is aligned with Muis et al.’s study (2016), which explored domain specific in math 
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and psychology, and general knowledge epistemic beliefs among a cross section of students from 

high school to graduate levels of education. 

Other factors may explain the lack of statistical significance between first and third 

semester students in the same program. The age of students may be a factor that prohibits change 

in epistemic beliefs from naïve to sophisticated. Accordng to Baxter-Magolda (2014), students 

often move into a space of self-authorship only after college graduation. While at college, they 

tend to rely on external authority for construction of their knowledge. They begin to question and 

develop personal meaning only once they come into conflict with what they think they know and 

what is being presented to them. This results in a period of uncertainty as they recognize their 

personal place in developing their own understanding of the world around them. This directly 

connects to sophisticated epistemic beliefs. Students cannot have sophisticated epistemic beliefs 

if they don’t recognize their personal responsibility and the importance of integrating their 

‘internal voices’ into a sophisticated way of seeing the world. It is possible that when students 

enter Cégep they are too young and inexperienced to engage in this level of cognitive 

complexity, and teacher approaches may not be helping students understand how to best navigate 

these ways of thinking. Development of epistemic beliefs is a result of student participation in 

education (Baxter Magolda, 2014). Learning outcomes therefore, need to incorporate the 

development of epistemic beliefs, making them explicit, and aligning them with assessments and 

instructional strategies in the classroom. 

The qualitative data would support the theory that teachers are not engaging students to 

develop sophisticated epistemic beliefs. Previous research is aligned with this belief as it has 

been found that students develop meaning making in their personal lives, but remain naïve and 
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dualistic in their academic environments (Pizzolato, 2006). Ultimately, obtaining good grades 

defines a dualistic epistemological orientation within an academic context. Students may have 

sophisticated epistemic beliefs outside of school, demonstrated by their ability to articulate how 

best to succeed within an academic environment, but choose a naïve beliefs system while in 

school because this leads to better grades. Providing teachers with the information they want is 

the goal in order to succeed academically. Students commented that success in life is more 

important than learning, and that you should learn what the teacher wants because ultimately 

your opinion is not important in the classroom setting (see Appendix 3). Students have an 

understanding that their opinions should not differ from the underlying themes and conventions 

under analysis in the classroom, or from the opinions of their teachers. Aligned with these 

opinions, is Weimer’s research (2010) that discusses the lack of support for teachers in 

understanding pedagogy and how to engage students in the classroom. Breunig (2005) also 

discusses the importance of sound pedagogical practice that engages students to create meaning 

and recognize their role in developing their epistemic beliefs. If students are to develop a sense 

of ownership and meaning making in their learning, a shift is required to change or reform 

beliefs with regard to teaching and learning. This would improve student engagement in the 

classroom and enhance students’ futures as responsible members of society.  

It is possible that environmental factors, through social connections like friends and 

broader social groups, social media, and family, have diminished the value of education. College 

students rely on the opinions of others close to them, and as yet, given their age, have not defined 

personally the value of education. They still rely on the tropes found within their personal 

environment to justify their commitment to school. For example, “you need to do well in school 
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to succeed”, or “learning is not as important as success in life”, attest to students’ beliefs that 

school is a necessity for their futures, but not of its own intrinsic value. This social construct of 

the purpose of education is based on learned beliefs that may originate from those closest to 

students outside of the academic world. It is also possible that when emphasis in the class is 

placed on grades and the importance of academic success, the learning is diminished and 

students prioritize grades over deep learning and reflection. Further research would be necessary 

to understand the value of education within a social context and the impact this may have on 

student engagement in the college classroom. The diversity of students in the Cégep classroom 

should also be considered in future research, with a focus on construction of beliefs within 

family, community, and cultural groups that may impact the development of epistemic beliefs in 

the college classroom. 

Results from the study support the research question that examines the differences in 

epistemic beliefs depending on the students’ program. Three factors: fixed ability, simple 

knowledge, and quick learning, were identified as more sophisticated for students in Sciences 

than students in the Social Science program. Fixed ability is the belief that one’s ability to learn 

is fixed at birth and cannot be developed over time, to the belief that ability to learn is dynamic 

and changes over one’s lifetime. Simple knowledge is the belief that knowledge is a series of 

disconnected, isolated bits of information moving towards knowledge as a complex set of 

interrelated concepts. Quick learning is the belief that learning happens quickly or not at all, 

moving towards the understanding that learning is a gradual process that takes time. It is possible 

that first semester Science students have entered Cégep with resources that encourage a more 

sophisticated epistemic beliefs system, through the understanding of procedural knowledge as it 
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applies in the Sciences. Science students may have learned how to apply this procedural 

knowledge in a sophisticated way that fits the demands of their labs or classrooms. Moreover, 

first semester Science students have come from a high school environment that may have been 

more challenging and demanding academically. Typically, Cégep Science students would have 

had advanced Math classes, as well as Chemistry and Physics in high school (“Conditions 

d’admission”, 2019) . Social Science students may not have had these courses or may not have 

had grades high enough to be accepted into a Cégep Science program, and therefore may self-

identify as academically weaker compared with Science students. Therefore, their personal 

beliefs about themselves and their academic ability may affect the development of their 

epistemic beliefs. This would require further research into students’ high school performance, 

and their epistemic beliefs in high school, and compare high school students in the math and 

science stream with students in the regular math stream.  

The research questions explore differences between programs and semester of study. The 

questions did not explicitly address differences between genders or within gender and programs 

of study. However, for the three subsets identified, female Science students exhibited a more 

sophisticated beliefs system compared with female Social Science students. This may be 

attributed to academically stronger students in Science as compared with Social Science students 

as previously discussed. However, it is also possible that the specific domains of Science and 

Social Science may have an effect on the epistemological thinking of female students. According 

to Muis et al. (2006), science is considered a “hard” domain, while other disciplines, included in  

the social sciences, like history and psychology, are considered “soft” domains. These softer 

domains require a sophisticated epistemic beliefs system that in the first semester, Cégep 
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students may have not yet identified. Students in the Social Sciences are experiencing a wide 

range of subjects and ways of thinking for the first time that require using knowledge in different 

ways from their previous educational experiences. As a result, they are beginning their journey 

into ways of knowing that are different and more complex from their high school classes. 

However, the female students in Science may have the experience required to identify the ways 

of thinking best suited to science, and are able to adapt their thinking using the theoretical and 

procedural understanding they gained in high school. This is aligned with Muis and Gierus’ 

research (2014) that found female Physics students had more constructivist beliefs than male 

Physics students. Moreover, the research conducted by Belenky et al. (1986), identified that 

females understand procedural knowledge and are able to apply it in the appropriate context. 

With their high school experience, females in the Science program may be able to replicate their 

understanding and apply it appropriately, while females in the Social Science program have yet 

to fully understand that knowledge is a gradual process and takes time to develop. The ‘soft’ 

domains of the Social Sciences may require time and space for these female students to develop 

their epistemic beliefs and their ways of knowing. Further research is recommended that 

compares female students in Cégep programs in a longitudinal study to determine differences in 

epistemic beliefs over time. 

The research question that examines a shift in students’ epistemic beliefs from first to 

third semester is supported by female Social Science students who were able to articulate the 

importance of organizing their thoughts using a set of interrelated concepts, and thinking more 

deeply about knowledge and their personal ways of knowing. It is possible then that near the end 

of their College studies, female Social Science students are moving towards more sophisticated 
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epistemic beliefs, once they have had more experience applying domain ideas to the outside 

world (Ramsden, 2003). The honours Social Science female student identified her appreciation 

for Cégep because she learned to appreciate and enjoy learning. Learning for learning sake is 

part of her Cégep experience, and this level of appreciation connects to a more sophisticated 

epistemic beliefs system. The articulation of this concept also speaks to the development of more 

complex meaning making, and personal growth. 

The research question that addresses students’ personal growth towards complex meaning 

making was further identified in the comments from students who recognize their responsibility 

with regard to classroom engagement and learning (“I have to look at how the arguments fit 

together”). However, it is also clear from the comments that students may be less engaged based 

on the demands in the classroom (“Learn what the teacher wants. Whether you agree with it or 

not”). In other words, students approach their learning strategically, determining which learning 

style will best serve them in terms of expected or anticipated results in the class. This has been 

supported in the research (Cano, 2005, Pizzolato, 2007), and demonstrates that students may 

have sophisticated epistemic beliefs in other areas of their lives, but do not engage with them in 

the college classroom. Again, teacher approaches can work towards shifting this effect, 

encouraging deeper learning and engagement that can motivate students to develop more 

sophisticated epistemic beliefs that will encourage complex meaning making and personal 

growth. There is a clear connection between teacher approaches in the classroom and student 

engagement.  

This research recognizes the connection between student approaches to learning and 

teacher approaches to teaching. Teachers who encourage students to deeply engage with the 
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topic by exploring concepts in a contextual way, and applying these concepts to the outside 

world make learning more relevant and interesting for students. This is aligned with the 

literature, where it is recognized that factual knowledge has little connection to the real world 

and holds little personal relevance for students (Ramsden, 2003). Moreover, this does not 

encourage deep engagement, therefore a more sophisticated epistemic beliefs system will not 

develop when learning is restricted to isolated bits of knowledge as defined by one end of the 

range for simple knowledge. Therefore, teachers must consider their approaches to teaching that 

fully engage students in deep learning that helps them navigate their epistemic beliefs in a more 

sophisticated way.  

Finally, in our discussion on self-authorship we did not identify evidence of gender 

differences. Both female and male students acknowledged self-authorship in terms of their 

independence and responsibility for their learning. But some of the male students identified a 

strategic approach to learning that doesn’t recognize their personal responsibility or the moving 

away from external authority. It is possible that their lack of experiencing marginalization has 

delayed the development of a sense of self-authorship (Baxter Magolda, 2014). It is also possible 

that their personal life experiences have been relatively limited, and once they enter university, 

their experiences will lead to the development of their own meaning making and self-authorship. 
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CHAPTER 7 
Conclusion 

 
The goal of this research was to identify students’ epistemic beliefs in Social Sciences 

and Sciences in a two-year pre-university Cégep program. The need to make epistemic beliefs 

explicit within the Cégep curriculum is an important part of the learning process, and students 

have identified that this helps them build understanding and expertise in their disciplines. 

Making epistemic beliefs explicit is an important element for teaching approaches, and can 

impact students’ beliefs about their own learning and personal engagement.  

Students in Cégep have just entered emerging adulthood, the state of “identity 

exploration and opportunities for life transformation” (Baxter Magolda, 2014, p. 25). The 

comments from the focus group support this life cycle phase, and point to students’ different and 

sometimes conflicting beliefs with regard to their self-authorship. The data from Schommer’s 

Epistemological Questionnaire (1990), identifies that there are epistemic beliefs that have not yet 

developed to a sophisticated level during the Cégep years. Cégep is a period of transition, where 

students are moving away from external authority and knowledge as isolated bits of information 

to constructing their own understanding of the world and their place in it. Recognizing the 

importance of student engagement as an influence on epistemic beliefs should affect teacher 

approaches in the Cégep classroom. Further research on student and teacher epistemic beliefs is 

recommended as a bridge to encouraging discussion on this topic. 

7.1 Study Limitations 

The research had some limitations. The study was conducted at one Cégep in Montreal. 

Expanding the study to include other Cégeps may change the results. Further, students self-
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selected for the focus group, and this may have skewed the type of student who participated in 

the conversation. Again, further research would assist in clarifying these limitations.  

Understanding the diversity in the student population within the Cégep system in 

Montreal, in particular at Vanier College, could deepen the research on epistemic beliefs in the 

Cégep network. As epistemic beliefs are contextually based, it is important to consider the 

family, social, and cultural environments that impact College students, in order to best situate the 

meaning making construct. 

There were some general contradictions between the data gathered in the focus group and 

the survey data. The open-ended discussion in the focus group allowed students to acknowledge 

the rigidity of Science in terms of a dualistic way of thinking. For these students, there is a right 

and wrong answer in the Sciences, whereas the Social Sciences requires knowledge that is 

contextual and socially constructed. This conflicts with the quantitative data that identified 

Science students as having a more sophisticated epistemic beliefs system than Social Science 

students. This may be attributed to limitations of the survey and the study. It may require a 

different survey to be administered; one that is more reflective of students’ vocabulary, or a more 

current survey that has been validated within the context of college students.  

It is possible that the nature of the focus group allows for and encourages deeper 

discussion. Students were able to identify and comment on the nature of knowledge and knowing 

within their programs of study in ways that the survey could not identify. It is also possible that 

this particular cross section of students is not representative of all the students that completed the 

surveys. Further qualitative data is recommended to validate the findings, and to improve 

reliability of the survey data.  
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7.2 Practical Implications 

To guide students towards sophisticated epistemic beliefs requires a level of engagement 

in the classroom that discusses epistemology, expertise, and student responsibility for meaning 

making and self-authorship. Navigating these concepts may require professional development for 

faculty, and the guidance necessary to improve classroom climate so that epistemic beliefs 

conversations can take place in a positive, open, and accessible environment. Encouraging 

faculty to reflect on their epistemologies, and communicating these epistemologies to their 

students can improve the classroom experience. Developing pedagogical practice in the college 

classroom to include epistemic beliefs is required to encourage sophisticated epistemic beliefs’ 

development, and to support complex meaning making for personal growth.  
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Appendix 1 

 
Schommer Epistemological Questionnaire (second revision) 

  
 
This survey looks at students’ beliefs about the learning process. It has been designed to 
investigate how students perceive their learning, and how teaching impacts the learning process. 
The data collected from the survey will be used to write a thesis for a Master’s in Education. 
 
Please retain this sheet for your own information. If you have any questions, you may contact the 
researcher. Handing in the completed survey is your consent. 

 
 

Researcher: Elana Cooperberg 
Coordinator, Pedagogical Support and Innovation  

Vanier College 
Fall 2018 

cooperbe@vaniercollege.qc.ca 
514-744-7500, x7903 

 
 

 
 
 
 

 
Schommer Epistemological Questionnaire 

Copyright by 
Marlene Schommer, Ph. D. 

1989 
 
 

 
  

mailto:cooperbe@vaniercollege.qc.ca
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Directions:  Fill in the information or circle the right answer. 
 
Program of Study 
 

 

Semester of Study 1 2 3 4 5 6 Other specify:  
What best describes your 
gender 

Female Male Prefer not to 
say 

Prefer to self-describe: 

Age 17 18 19 20 Other specify 
 
Directions:  There are no right or wrong answers for the following questions. We want to know 
what you really believe.  For each statement fill in the circle for the degree to which you agree or 
disagree. 
 

 Question Strongly 
Disagree 

… Strongly 
 Agree 

1 2 3 4 5 
1 If you are ever going to be able to understand something, it 

will make sense to you the first time you hear it. 
     

2 The only thing that is certain is uncertainty itself. 
 

     

3 For success in school, it is best not to ask too many 
questions. 

     

4 A course in study skills would probably be valuable.  
 

     

5 How much a person gets out of school mostly depends on 
the quality of the teacher. 

     

6 You can believe almost everything you read. 
 

     

7 I often wonder how much my teachers really know. 
 

     

8 The ability to learn is innate (you are born with the ability to 
learn). 

     

9 It is annoying to listen to a lecturer who cannot seem to make 
up their mind as to what they really believe 

     

10 Successful students understand things quickly.      
11 A good teacher's job is to keep their students from 

wandering from the right track. 
     

12 If scientists try hard enough, they can find the truth to almost 
anything.  

     

13 People who challenge authority are over-confident. 
 

     

14 I try my best to combine information across chapters or even 
across classes. 
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15 The most successful people have discovered how to improve 
their ability to learn.  

     

16 Things are simpler than most professors would have you 
believe.  

     

17 The most important aspect of scientific work is precise 
measurement and careful work. 

     

18 To me studying means getting the big ideas from the text, 
rather than details.  

     

19 Educators should know by now which is the best method, 
lectures or small group discussions.  

     

20 Going over and over a difficult textbook chapter usually 
won't help you understand it. 

     

21 Scientists can ultimately get to the truth. 
 

     

22 You never know what a book means unless you know the 
intent of the author. 

     

23 The most important part of scientific work is original 
thinking. 

     

24 If I find the time to re-read a textbook chapter, I get a lot 
more out of it the second time. 

     

25 Students have a lot of control over how much they can get 
out of a textbook. 

     

26 Genius is 10% ability and 90% hard work.  
 

     

27 I find it refreshing to think about issues that authorities can't 
agree on. 

     

28 Everyone needs to learn how to learn. 
 

     

29 When you first encounter a difficult concept in a textbook, 
it's best to work it out on your own.  

     

30 A sentence has little meaning unless you know the situation 
in which it is spoken. 

     

31 Being a good student generally involves memorizing facts. 
 

     

32 Wisdom is not knowing the answers, but knowing how to 
find the answers.   

     

33 Most words have one clear meaning. 
 

     

34 Truth is unchanging. 
 

     

35 If a person forgot details, and yet was able to come up with 
new ideas from a text, I would think they were bright. 
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36 Whenever I encounter a difficult problem in life, I consult 
with my parents. 

     

37 Learning definitions word-for-word is often necessary to do 
well on tests. 

     

38 When I study, I look for the specific facts. 
                

     

39 If a person can't understand something within a short amount 
of time, they should keep on trying. 

     

40 Sometimes you just have to accept answers from a teacher 
even though you don't understand them. 

     

41 If professors would stick more to the facts and do less 
theorizing, one could get more out of college.  

     

42 I don't like movies that don't have an ending. 
 

     

43 Getting ahead takes a lot of work. 
 

     

44 It's a waste of time to work on problems which have no 
possibility of coming out with a clear-cut  and definite 
answer. 

     

45 You should evaluate the accuracy of information in a 
textbook, if you are familiar with the topic.  

     

46 Often, even advice from experts should be questioned.      
47 Some people are born good learners, others are just stuck 

with limited ability 
     

48 Nothing is certain, but death and taxes. 
 

     

49 The really smart students don't have to work hard to do well 
in school.  

     

50 Working hard on a difficult problem for an extended period 
of time only pays off for really smart students.  

     

51 If a person tries too hard to understand a problem, they will 
most likely just end up being confused. 

     

52 Almost all the information you can learn from a textbook 
you will get during the first reading. 

     

53 Usually you can figure out difficult concepts if you eliminate 
all outside distractions and really concentrate. 

     

54 A really good way to understand a textbook is to reorganize 
the information according to your personal strategy 

     

55 Students who are "average" in school will remain "average" 
for the rest of their lives.  

     

56 A tidy mind is an empty mind. 
 

     

57 An expert is someone who has a special gift in some area.       
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58 I really appreciate instructors who organize their lectures 

meticulously and then stick to their plan. 
     

59 The best thing about science courses is that most problems 
have only one right answer. 

     

60 Learning is a slow process of building up knowledge.  
 

     

61 Today's facts may be tomorrow's fiction. 
 

     

62 Self-help books are not much help.  
 

     

63 You will just get confused if you try to integrate new ideas 
in a textbook with knowledge you already have about a 
topic. 

     

 
Thank you for completing this survey! 
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Appendix 21  

(Survey Application) 

APPLICATION TO CONDUCT RESEARCH 

Once your application is complete, please provide one electronic copy and one hard copy to Wendy Ault. 

Email: aultw@vanier.college In person: B208  Mail:  Wendy Ault 
Pedagogical Support and Innovation 
Vanier College  
821 Sainte-Croix 
Montreal, QC H4L 3X9 

If you have any questions about how to prepare your application or about the feasibility of your proposed research, 
please contact Krista Riley, Pedagogical Counsellor – Academic Programs and Innovation, at rileyk@vanier.college 
or by phone at 514-744-7500 ext. 8241. 

If your application to conduct research is part of a larger research project, please attach the overall proposal to this 
application as well. Please note, however, that the larger proposal does not replace this application form and that all 
applicants are expected to fully complete this form. 

1.1 Research Project Title: 
Self-Authorship and Epistemic Beliefs – The Cégep Experience 

1.2 Person(s) Responsible for the Project: 
Organization/Departmen
t 

E-Mail Office tel. 

Principal Investigator 
Name: Elana Cooperberg 

Vanier College - PSI cooperbe@vanierco
llege.qc.ca 

X7903 

1.3 Description of the Research: 
Provide a brief abstract of the research project (maximum approximately 300 words). 
The research project is my Master’s thesis for the MTP Performa program at the Université de Sherbrooke. I am 
in the final phase of writing and presenting my thesis proposal, and applying to the REB for approval on data 
collection. 
My project is looking at students’ epistemic beliefs in first semester Social Sciences and Science programs, and 
comparing these epistemic beliefs to end of third semester students in the same programs. The study intends to 
determine whether students’ epistemic beliefs change over the course of their Cégep experience. The study will 
also investigate self-authorship and meaning making, as these concepts connect to epistemic beliefs.  
Understanding students’ epistemic beliefs and their engagement in the learning process can inform faculty and 
encourage them to make their own disciplinary epistemologies explicit within their classrooms, thereby 
deepening the learning for students. Successful learning in higher education is best realized when there is an 
environment that encourages and embraces social constructivist methods for knowledge acquisition (Barr & 
Tagg, 1995; Otting et al., 2010). This requires a deep approach to learning, as well as the understanding that level 
of engagement is linked to the responsibility one takes for their learning. This level of engagement is determined 
by the student and the learning environment. The learning environment in higher education can encourage deeper 
student engagement by explicitly defining the role of epistemic beliefs and meaning making  
that are required by the student to fully benefit from the learning process (Entwistle, 2010; Fruge & Ropers-
Huilman, 2008; Otting et al., 2010). (See attached document for more details and bibliographic references). 

mailto:aultw@vanier.college
mailto:rileyk@vanier.college
mailto:cooperbe@vaniercollege.qc.ca
mailto:cooperbe@vaniercollege.qc.ca
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1.4 Research question(s), objective(s) and/or hypotheses: 
Briefly describe each research question, objective and/or hypothesis and identify the variables to be 
studied. 

1. Do students embrace a sophisticated beliefs system near the end of their Cégep education, and are they
ready for the challenges that await them within a university program?

2. Is there a difference between Social Science and Science students in their epistemic beliefs?
Questions 1 and 2: 
The independent variables are: Program, Semester, Age, Gender (response not obligatory for gender) 
The dependent variable is epistemology. This variable is broken down into four factors that include: Simple 
Knowledge, Certainty of Knowledge, Fixed Ability, Quick Learning. 

3. Have students made personal meaning from their higher educational experience, and have they
developed a sense of self-authorship that encourages their personal growth?

Question 3 considers students’ level of engagement and responsibility for their learning. The intended outcome is 
to become aware of students’ understanding of the need to be engaged in order to progress to a more 
sophisticated epistemic beliefs system. The question is also intended to inform faculty as to the understanding 
students have with regard to their learning, and their expectations within postsecondary education. This could 
then be used as a discussion point for faculty to make their own epistemologies explicit to students.  

1.5 Research Methodology: 
Briefly describe the research methods that will be used to address each research question, hypothesis or 
objective. 
The type of research to be conducted is mixed methods research. A mixed methods research approach is preferred 
in order to respond to the general question of epistemic beliefs most effectively. Typically, broad-based questions 
are best answered by mixed methods research, since qualitative or quantitative would be less effective as singular 
research methodologies (Beaudry & Miller, 2016). A sequential explanatory mixed methods design will be used 
whereby the quantitative data collected from Schommer’s Epistemological Questionnaire will inform the 
qualitative data research questions. The qualitative data will reinforce or clarify the quantitative findings 
(Beaudry & Miller, 2016). 
Marlene Schommer’s Epistemological Questionnaire will be used to conduct the quantitative component of data 
collection. This survey was originally created in 1990 and has gone through multiple iterations, language 
translations, and has been used in high school, college, and university settings. The questionnaire is made up of 
63 items, and questions are answered on a 5-point Likert scale. Questions 1 and 2 from 1.4 above will be 
addressed using Schommer’s questionnaire. 
Question 3 from 1.4 above will be addressed using focus group questions. Please refer to the separate application 
for the focus group questions.   

DOES THE RESEARCH INVOLVE THE COLLECTION OF DATA FROM HUMAN SUBJECTS? (IF 
YES, PLEASE ADDRESS SECTIONS 1.6 TO 1.13 BELOW.) 

1.6 Research Sample: 

Briefly describe the research sample (number and type of participants) that will be used to address each 
research question, hypothesis or objective. 
The target population for this study is composed of first and second year pre-university students at Vanier 
College. Specifically, students in the Social Science and Science programs in their first and third semesters of 
study. With the permission of course teachers, three sections of Introduction to Western Civilization will 
administer the questionnaire during class time in order to arrive at a sample size of approximately 90-110 
voluntary respondents in Social Sciences, and three sections of Calculus I will provide a similar sample size of 
90-110 voluntary students in the Science program. For third semester students – Research Methods, 300-300, for
Social Science students; Linear Algebra, 201-NYC for Science students.
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The questionnaire takes approximately 10-12 minutes to complete. This does not include distribution, 
explanation, and collection time. A total time of approximately 15-20 minutes will be used for the survey 
dissemination. 
Focus group volunteers, 4-5 students per group for a total of two focus group, will be recruited from the classes 
that completed the surveys. Volunteers will be requested to complete a voluntary form identifying their desire to 
participate in the focus groups. Students are under no obligation to complete either the survey or the focus group. 
Students who do not complete the survey will be asked to sit quietly for the duration of the survey completion. 

1.7 Methods of Recruiting Participants: 
Briefly describe the method of recruitment of participants, as well as the anticipated recruitment dates 
(start date and end date).  
The researcher, Elana Cooperberg, will be responsible for recruiting students. The teacher will be asked to leave 
the room during the survey, so that they don’t know which students have participated.  
Recruitment dates for first semester students should ideally be in the first two weeks of classes in order to best 
define students’ epistemic beliefs upon entry into Cégep. For third semester students, participants will complete 
the survey at the end of November. 
Focus groups will take place three – four weeks after surveys have been completed. This is to allow for final 
question verification, and to run basic data analysis. Focus group questions are included in a separate application.  
Recruitment for focus groups will take place during survey data collection by the principal researcher. Students 
will complete a form identifying their interest in participating in the focus groups. This form will be on a separate 
page from the survey, ensuring anonymity of the survey results. 
Recruitment of participants is based on the classes selected to participate in the survey. Classes will be 
determined based on the programs being studied. A program specific, first semester course for Social Sciences 
and Sciences will be selected. First semester - History of Western Civilization, 330-910, for Social Science 
students; Calculus I, 201-NYA for Science students. Third semester – Research Methods, 300-300, for Social 
Science students; Linear Algebra, 201-NYC for Science students. 

1.8 Methods for Acquiring Informed Consent: 
Briefly describe the methods for obtaining informed consent. 
Informed consent will be obtained through survey completion. No identifying information or signatures are 
required for the data collection, therefore the consent is in the form of the completed survey. Students can remove 
the first sheet of the survey which provides them with information about the research and contact information of 
the researcher in the event that they have questions or concerns with regard to the survey and/or the focus group. 

1.9 Treatment of Participants in the Course of the Study: 
Briefly describe what participants will be required to do, how much time is needed and whether the 
activities will take place during class time or not. 
For survey data collection, students will be asked to answer the survey during class time. Students are not 
obligated to answer the survey. The survey takes approximately 10-12 minutes to complete (Small samples have 
been verified using the primary researcher’s children who fall into the same age category). An additional 5-8 
minutes is required to distribute and collect all surveys. 
Students will be asked to volunteer for the focus groups. Students will identify themselves on a separate 
document if they wish to participate in the focus groups. The researcher will be asking for volunteers for the 
focus group. 
First semester students will meet within the first three weeks of classes, while third semester students will meet 
before the beginning of the exam period.  
The focus groups will take between 1.5-2 hours, and students will receive snacks and a small stipend for 
participating. $20 per student will be provided for participation in the focus group. The focus group will not take 
place during class time. 
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1.10 Disclosure of Intended Deception (if applicable) : 
Indicate and justify any intended deception. 

1.11 Assessment of Possible Risk to Participants: 

1.12 Post-study Debriefing: 
Briefly describe how participants will be informed of the study outcomes. 
Students who participate in the in-class surveys will be informed of the outcomes and results. Teachers of the 
courses surveyed will be provided with a link to the summary of research results. They can post the link to the 
entire class once the results are available. 

1.13 Confidentiality: 
Describe the measures to be taken to protect the privacy and anonymity of the participants including how 
personal information will be collected and stored, who will have access to it and when it will be destroyed.  
Students will complete the surveys anonymously. No personal information, ie-name or student ID, is required for 
survey participation. Surveys will be kept for a period of 7 years in a locked cabinet 

1.14 Appendices: 
Please include copies of the following documents with your application: 

☒ A copy of the research proposal associated with this application

☒ A copy of the participant consent form (if applicable)

☒ A copy of the research instrument(s), including any question(s) and/or questionnaire(s) to be
administered

☐ A copy of the ethics approval from parent organization (if applicable)

1.15 Contact Information: 
Please send two copies of all required documents: 

• One print copy
• One electronic copy

E-Mail:
aultw@vaniercollege.qc.ca

Mail: 
Wendy Ault 
Pedagogical Support & Innovation 
Vanier College 
821 Sainte-Croix 
Montreal, QC H4L 3X9 

SIGNATURE OF PRINCIPAL INVESTIGATOR: 
DATE: 

1.14 Space Reserved: 
Received by: Date: 

mailto:aultw@vaniercollege.qc.ca
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Reviewed by: Date: 

Approved by: Date: 

N.B. This application form was based, with permission, on the application form developed for Dawson College, 
2009. 
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CONSENT FORM – SURVEY 
Title of the Research 
Students’ Self-Authorship And Epistemic Beliefs – The Cégep Experience 
Researcher(s) 
Elana Cooperberg, MBA 
Coordinator, Pedagogical Support and Innovation, Vanier College 
For questions or comments, Monday-Friday, 8:30-4:30pm: 
514-744-7500, x7903, 514-207-XXXX 
(cell) Or email at: 
cooperbe@vaniercollege.qc.caDescription of the Research 
The research being conducted is about your beliefs concerning teaching and learning. The questions ask about your opinions on 
your learning process and how teachers engage in teaching. 
The research for this study will be conducted in two parts. Student participants will complete this questionnaire during class time. 
This questionnaire should take 10-15 minutes to complete. You are voluntarily requested to complete the questionnaire. No names 
or reference to specific students will be used. 
Data collected for the purpose of the research will be used in the writing of a Master’s in Education thesis. You will not be 
identified in the data analysis section. You will not have your educational record reviewed. 
Potential Harms 
There are no known harms associated with your participation in this research. 
Potential Benefits 
There are no direct benefits to the students who participate in the survey. The benefits to the research include having a better 
understanding of students’ beliefs about teaching and learning that can improve teaching methods and help future students engage 
in deeper learning and appreciation of their Cégep studies. 

Confidentiality 
Participants’ teachers will not know who and who did not participate in the survey, and they will not see any of the questionnaires. 
The data collected from the survey is anonymous, therefore participants cannot be identified. The data will be kept by the 
researcher for 7 years in a locked storage cabinet. 
Participation 
Participation in the survey is voluntary. If you choose not to participate, you will continue to have access to quality education. You 
may change your mind about completing the survey at any time. If you are in the middle of the survey, or at the end of the survey, 
and change your mind, simply leave the rest of the questions blank. A discard pile will be available to you, should you change your 
mind about completing the survey. Again, you will continue to have access to quality education. Upon completion of the research 
project, the research findings will be shared with you through a link that will be forwarded by your teacher.  
Consent 
Statement of Consent  
Please keep the first page of the survey. This provides you with information about the survey, and gives you contact information 
for the researcher. 
Your completed survey is your consent. 

NB. This template was based on a sample consent form template developed by the National Council on Ethics in 
Human Research http://www.ncehr-cnerh.org/english/consente.php#s5  

mailto:cooperbe@vaniercollege.qc.ca
http://www.ncehr-cnerh.org/english/consente.php#s5
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Participation in the Focus Group 

If you would like to participate in a discussion with a number of students and the researcher, please complete the 
form below. Your name and email are required to organize the focus group meeting. Dates for the focus group will 
be finalized during the semester. 

You are under no obligation to participate in the focus group, even if you sign up. You may change your mind at any 
time.  

The topic of discussion for this focus group will concentrate on your beliefs about teaching and learning. 90 minutes 
is expected for this discussion. Students will discuss in a group with their peers, moderated by the researcher, their 
beliefs about their own learning and their reflections on the teaching and learning process. Participants will be given 
a monetary gift of $20.00 for their participation.  

Please contact the researcher for further information: Elana Cooperberg, 514-744-7500, x7903 or at 
cooperbe@vaniercollege.qc.ca 

 

NAME EMAIL 
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(Focus Group Application) 
APPLICATION TO CONDUCT RESEARCH 

Once your application is complete, please provide one electronic copy and one hard copy to Wendy Ault. 
Email: aultw@vanier.college In person: B208 Mail:  Wendy Ault 

Pedagogical Support and Innovation 
Vanier College  
821 Sainte-Croix 
Montreal, QC H4L 3X9 

If you have any questions about how to prepare your application or about the feasibility of your proposed research, 
please contact Krista Riley, Pedagogical Counsellor – Academic Programs and Innovation, at rileyk@vanier.college 
or by phone at 514-744-7500 ext. 8241. 

If your application to conduct research is part of a larger research project, please attach the overall proposal to this 
application as well. Please note, however, that the larger proposal does not replace this application form and that all 
applicants are expected to fully complete this form. 

1.1 Research Project Title: 
Self-Authorship and Epistemic Beliefs – The Cégep Experience 

1.2 Person(s) Responsible for the Project: 
Organization/Departmen
t 

E-Mail Office tel. 

Principal Investigator 
Name: Elana Cooperberg 

Vanier College - PSI cooperbe@vanierco
llege.qc.ca 

X7903 

1.3 Description of the Research: 
Provide a brief abstract of the research project (maximum approximately 300 words). 
The research project is my Master’s thesis for the MTP Performa program at the Université de Sherbrooke. I am 
in the final phase of writing and presenting my thesis proposal, and applying to the REB for approval on data 
collection. 
My project is looking at students’ epistemic beliefs in first semester Social Sciences and Science programs, and 
comparing these epistemic beliefs to end of third semester students in the same programs. The study intends to 
determine whether students’ epistemic beliefs change over the course of their Cégep experience. The study will 
also investigate self-authorship and meaning making, as these concepts connect to epistemic beliefs.  
Understanding students’ epistemic beliefs and their engagement in the learning process can inform faculty and 
encourage them to make their own disciplinary epistemologies explicit within their classrooms, thereby 
deepening the learning for students. Successful learning in higher education is best realized when there is an 
environment that encourages and embraces social constructivist methods for knowledge acquisition (Barr & 
Tagg, 1995; Otting et al., 2010). This requires a deep approach to learning, as well as the understanding that level 
of engagement is linked to the responsibility one takes for their learning. This level of engagement is determined 
by the student and the learning environment. The learning environment in higher education can encourage deeper 
student engagement by explicitly defining the role of epistemic beliefs and meaning making that are required by 
the student to fully benefit from the learning process (Entwistle, 2010; Fruge & Ropers-Huilman, 2008; Otting et 
al., 2010).  
(See attached document for more details and bibliographic references). 

1.4 Research question(s), objective(s) and/or hypotheses: 

mailto:aultw@vanier.college
mailto:rileyk@vanier.college
mailto:cooperbe@vaniercollege.qc.ca
mailto:cooperbe@vaniercollege.qc.ca
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Briefly describe each research question, objective and/or hypothesis and identify the variables to be 
studied. 

4. Do students embrace a sophisticated beliefs system near the end of their Cégep education, and are they
ready for the challenges that await them within a university program?

5. Is there a difference between Social Science and Science students in their epistemic beliefs?
Questions 1 and 2: 
The independent variables are: Program, Semester, Age, Gender (response not obligatory for gender) 
The dependent variable is epistemology. This variable is broken down into four factors that include: Simple 
Knowledge, Certainty of Knowledge, Fixed Ability, Quick Learning. 

6. Have students made personal meaning from their higher educational experience, and have they
developed a sense of self-authorship that encourages their personal growth?

Question 3 considers students’ level of engagement and responsibility for their learning. The intended outcome is 
to become aware of students’ understanding of the need to be engaged in order to progress to a more 
sophisticated epistemic beliefs system. The question is also intended to inform faculty as to the understanding 
students have with regard to their learning, and their expectations within postsecondary education. This could 
then be used as a discussion point for faculty to make their own epistemologies explicit to students.  

1.5 Research Methodology: 
Briefly describe the research methods that will be used to address each research question, hypothesis or 
objective. 
The type of research to be conducted is mixed methods research. A mixed methods research approach is preferred 
in order to respond to the general question of epistemic beliefs most effectively. Typically, broad-based questions 
are best answered by mixed methods research, since qualitative or quantitative would be less effective as singular 
research methodologies (Beaudry & Miller, 2016). A sequential explanatory mixed methods design will be used 
whereby the quantitative data collected from Schommer’s Epistemological Questionnaire will inform the 
qualitative data research questions. The qualitative data will reinforce or clarify the quantitative findings 
(Beaudry & Miller, 2016). 
Marlene Schommer’s Epistemological Questionnaire will be used to conduct the quantitative component of data 
collection. This survey was originally created in 1990 and has gone through multiple iterations, language 
translations, and has been used in high school, college, and university settings. The questionnaire is made up of 
63 items, and questions are answered on a 5-point Likert scale. Questions 1 and 2 from 1.4 above will be 
addressed using Schommer’s questionnaire. 
Question 3 from 1.4 above will be addressed using a focus group. 
Questions that will be asked in the focus groups: 
Please see the final page of this document. 

DOES THE RESEARCH INVOLVE THE COLLECTION OF DATA FROM HUMAN SUBJECTS? (IF 
YES, PLEASE ADDRESS SECTIONS 1.6 TO 1.13 BELOW.) 

1.6 Research Sample: 

Briefly describe the research sample (number and type of participants) that will be used to address each 
research question, hypothesis or objective. 
The target population for this study is composed of first and second year pre-university students at Vanier 
College. Specifically, students in the Social Science and Science programs in their first and third semesters of 
study. Students in the classes where the survey was administered have the option to volunteer for the focus group. 
4-5 students are desired for an effective and efficient focus group. There will be two focus groups. One composed
of first year students, another composed of second year students.
Recruitment for focus groups will take place during survey data collection. Students will complete a form
identifying their interest in participating in the focus groups. This form will be on a separate page from the
survey, ensuring anonymity of the survey results. Students interested in participating will be contacted 3-4 weeks
later by the researcher through Omnivox.
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1.7 Methods of Recruiting Participants: 
Briefly describe the method of recruitment of participants, as well as the anticipated recruitment dates 
(start date and end date).  
Focus groups will take place 3-4 weeks after surveys have been completed. This is to allow time to the researcher 
to conduct preliminary data analysis on the questionnaires. It also allows for time to prepare for the focus group, 
particularly to contact and confirm the volunteers. 

1.8 Methods for Acquiring Informed Consent: 
Briefly describe the methods for obtaining informed consent. 
Informed consent will be requested at the beginning of the focus groups. Participants will complete the consent 
form and the researcher will keep this form, along with the data collected, notes and transcriptions from the 
taping of the focus groups, for a period of 7 years.  

1.9 Treatment of Participants in the Course of the Study: 
Briefly describe what participants will be required to do, how much time is needed and whether the 
activities will take place during class time or not. 
Students will meet before the beginning of the exam period.  
The focus groups will take between 1.5-2 hours, and students will receive snacks and a small stipend for 
participating. $20 per student will be provided for participation in the focus group. 

1.10 Disclosure of Intended Deception (if applicable) : 
Indicate and justify any intended deception. 

1.11 Assessment of Possible Risk to Participants: 

1.12 Post-study Debriefing: 
Briefly describe how participants will be informed of the study outcomes.  
Students who participate in the focus groups will be provided with a link to the final paper where the study 
outcomes will be discussed in detail. The researcher will send the link to the focus group participants. 

1.13 Confidentiality: 
Describe the measures to be taken to protect the privacy and anonymity of the participants including how 
personal information will be collected and stored, who will have access to it and when it will be destroyed.  
Students will have identified themselves for participation in the focus groups. For data collection purposes, 
students will be identified with a number and a letter to define their program of study and semester. No personal 
information will be used in data analysis. Raw data (notes, etc.) from the focus group, along with the students’ 
consent forms, will be kept in a secure location, and will be destroyed after a seven-year period. 
Participants’ responses will be written down during the focus group sessions, and there will also be a recording of 
the groups. This is to ensure that all information is accurately captured. For the purpose of the study, there may be 
direct quotes used in the data analysis section of the thesis. These quotes will identify the student anonymously, 
with only the year of study and the program indicated as identifying markers for the reader. No personal 
information will be used in the writing of the data analysis section of the thesis.  

1.14 Appendices: 
Please include copies of the following documents with your application: 

☒ A copy of the research proposal associated with this application
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☒ A copy of the participant consent form (if applicable)

☒ A copy of the research instrument(s), including any question(s) and/or questionnaire(s) to be
administered

☐ A copy of the ethics approval from parent organization (if applicable)

1.15 Contact Information: 
Please send two copies of all required documents: 

• One print copy
• One electronic copy

E-Mail:
aultw@vaniercollege.qc.ca

Mail: 
Wendy Ault 
Pedagogical Support & Innovation 
Vanier College 
821 Sainte-Croix 
Montreal, QC H4L 3X9 

SIGNATURE OF PRINCIPAL INVESTIGATOR: 
DATE:  

1.14 Space Reserved: 
Received by: Date: 

Reviewed by: Date: 

Approved by: Date: 

N.B. This application form was based, with permission, on the application form developed for Dawson College, 
2009. 

CONSENT FORM – FOCUS GROUP
Title of the Research 
Students’ Self-Authorship And Epistemic Beliefs – The Cégep Experience 

mailto:aultw@vaniercollege.qc.ca
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Researcher(s) 
Elana Cooperberg, MBA 
Coordinator, Pedagogical Support and Innovation 
Vanier College 
For questions or comments, Monday-Friday, 8:30-4:30pm: 
514-744-7500, x7903
514-207-XXXX(cell)
Or email at: cooperbe@vaniercollege.qc.ca

Description of the Research 
The research for this study is being conducted in two parts. A questionnaire has been administered in your classes. At that time 
you were asked to volunteer for the focus group.  
This focus group will engage in a discussion on student beliefs and higher education. Data collection will include note taking and 
the taping of the discussion to ensure all information is accurate and impartial. An audio recording of the focus group will help the 
researcher transcribe the discussion. No names will be used during the recording. Transcriptions will have no identifying 
information. If you mention a specific course, teacher or classmate, or anyone’s name, this will be removed from the transcript. 
Data collected for the purpose of the research will be used in the writing of a Master’s in Education thesis. Students will not be 
identified in the data analysis section, and all information will be kept confidential. This project provides confidentiality, as data 
collection requires face-to-face contact. 
Participants will not be identified during the focus group. Only your program of study will be identified with a number to 
distinguish between Social Science and Science students.  
Once the data has been analyzed, direct quotes may be used in the writing of the thesis. These quotes will identify you by your 
program, and year of study. There will be no reference to your name or your I.D number. There will be no reference to the course 
number. Only the title of the course will be referred to.  
All personal information will be kept confidential by the researcher, and will not be used in the writing of the thesis. 
Students will not have their educational record reviewed. 
Potential Harms 
There are no known harms associated with your participation in this research. 

Potential Benefits 
A $20.00 stipend will be given to you for participating. There may be some personal benefit to you, through discussion of your 
beliefs and experiences with college-level education. The benefits to the research include having a better understanding of 
students’ beliefs about teaching and learning that can help improve teaching methods and strategies for future Cegep teachers and 
students.  

Confidentiality 
Confidentiality will be respected. No information that discloses your identity will be released or published. Only information 
concerning your year of study and the program you are in will be disclosed in the data analysis section of the paper. An audio 
recording of the focus group will help the researcher transcribe the discussion. Transcriptions will have no identifying information. 
Participation 
Participation in research is voluntary. If you choose not to participate, you are welcome to leave the focus group at any time. 
If you would like to receive a summary of the results check this box:  
Your email address for receiving the summary: _________________________________________________ 

mailto:cooperbe@vaniercollege.qc.ca
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Consent 
Statement of Consent 
Statement of Consent I certify that I have read the above information, understand the risks, benefits, responsibilities and conditions 
of participation as outlined in this document, and freely consent to participate in the Epistemic Beliefs project.  

Name:  Signature:  Date: 

NB. This template was based on a sample consent form template developed by the National Council on Ethics in 
Human Research http://www.ncehr-cnerh.org/english/consente.php#s5  

http://www.ncehr-cnerh.org/english/consente.php#s5
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Focus Group Format and Questions 

The following questions identify the underlying theme to be addressed during the focus group. The point of the 
focus groups is to allow the students to present their opinions and experiences regarding their beliefs about learning 
and teaching at Cégep, and to identify a sense of self-authorship. That is, to understand if students have developed a 
sense of self during their Cégep experience. Therefore these questions are meant only to guide the discussion, and 
are not meant to lead or control the discussion. There is no particular order to the questions, and the discussion 
should proceed organically with students engaging in discussion and conversation with each other. 

Focus Group Questions: 

1. What is learning? What does it mean to you when you say you have learned something?
2. Can you describe how you approach learning? Talk about how you learn in your program courses.
3. Do you approach learning differently in different subjects? If yes, please give an example. If no, can you explain
why your approach works in all cases.
4. What influences how you approach learning? (Examples for prompting in case required: ...the assessment?....the 
teacher?....other students?....your level of commitment to the subject?...your families’ attitudes?...your cultural 
background?....previous learning experiences?...) 
5. How do you define understanding/success in school?
6. Are you different in how you learn or how you think about yourself as a student, now after three semesters than
you were when you started Cégep? Can you explain the difference? (Examples for prompting if needed: differences
in how you study, in how you participate in your classes, in how you see your education and your responsibility
towards your own learning).



93 

Appendix 3 

Focus Group Data  
Organized by Theme 

Student Approaches • learning is something that stays with you – Male, Honours Social 
Science 

• use, apply to the outside world. Learning should be applicable
• take cognitive and bring it into the metacognitive. Create,

apply…this is from a Humanities course. Use foundational
knowledge and apply or create something from it – Male, Honours
Commerce

• memorize what you need to know; not really learning; memorize to
study – Male, Honours Social Science

• you won’t like the class if you just memorize. Happens a lot in
Math. You don’t know why you’re learning something. Chemistry
and Physics – start to see why you learn something and that makes
you understand the topic better – Male, Science

• listen to a lecture; then read the text or search for more info. Being
in the classroom and absorb – Male, Honours Social Science

• learn what the teacher wants and give them what they want to get
an A – Male, Honours Commerce

• the science program is divided into 2 parts. Math and Physics –
requires cramming. Practice sample questions as much as you can.
Biology – needs to be memorized. Takes more time – Male,
Science

• learn based on how the class is graded. Teachers may grade
assignments, tests, quizzes. If it’s multiple choice – memorize.

• essay test -  memorize, learn word for word to answer the questions
– Male, Honours Social Science

• I engage more deeply with an essay test. MC (multiple choice) tests
– memorize and forget after – Male, Honours Commerce

• natural interests will make me look at outside material – Male,
Honours Social Science

• depends on the classes I like. Classes I like I don’t have to spend as
much time on. Classes I don’t like take more study time – Male,
Honours Social Science

• read the text for fun. I found it enjoyable. Assessment and structure
of the course affects it. I loves psychology, connect with it, so I
don’t have to study hard for it – Female, Honours Social Science

• I know I have to spend more time on physics and math. I just listen
to chemistry and biology teachers and I understand – Male, Science

• I knew that physics and math would get harder. First semester – I
didn’t get the grades I wanted for math and physics. Studied the
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same way I did in high school. But for Biology and Chemistry I 
studied the same and got good grades – Male, Science 

• applying knowledge – did that more in high school. Now in social
science – I have to look at how the arguments fit together –
Female, Social Science

• I realized how much I enjoy learning. There are courses I’d love to
have go longer. University is preparing you to get into the
workforce, here is where there is opportunity to learn for learning
sake – Female, Honours Social Science

• I took a Russian course cause it fit my schedule. Now I have a
second Russian course because I found I really liked it. You get the
chance to try things here – Male, Honours Social Science

• I learned how to pass in high school. In Cégep, at the beginning I
liked learning, but as time went on I was more motivated based on
my schedule and getting out (in two years) – Female, Social
Science

Teacher Approaches • I prefer regular quizzes – forces you to study. But you have to like
the topic. If you like the topic, weekly quizzes help - Male, Science

• I would rather have regular check ins with assessments – Female,
Honours Social Science

• Teacher should make it explicit – why it’s important. Younger
teachers explain it more – why you need something. They’ve been
students more recently. I had a great experience with a Continuing
Education teacher who explained stuff because they were new –
Male, Science

• I took an anthropology course. I had a good teacher – they applied
learning to real life. I won’t forget what I learned – Female,
Honours Social Science

• The Cont Ed teacher was better than the day teachers. Young,
modern teacher. There was collaboration between students.
Quizzes were worked on in groups. It was so different from all my
other science classes. Everybody got good grades. It was much
better. It’s the same with the Social science complementary courses
– they are more collaborative. Science classes are always more
competitive – Male, Science

• When teachers apply the content to the real world. Helps with
understanding, makes it more interesting. Teachers who are
passionate, excited to share with you – Female, Honours Social
Science

• The teacher doesn’t affect my level of engagement – Male,
Honours Commerce, (echoed by Female, Honours Social Science)

• More about deliver than content – Female, Honours Social Science
• My Phyics teacher made the course more exciting – Male, Science
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Self-Authorship • Soft skills are learned in Cegep. Time management, self-discipline
– no one checks up on you. Most important things I learned –
Male, Science

• You’re more independent in Cegep. Only see your teachers 2-3
times a week. Have to manage yourself more than in high school –
Female, Honours Social Science

• Cégep is easier than high school. In Cégep you can learn how you
like to learn – makes it easier to learn different subjects. You figure
it out on your own – Male, Honours Commerce

• I can study better on my own so I can take a teacher who is not as
good (looks at Rate My Teacher to determine who is ‘good’) –
Male, Science

• learn what the teacher wants. Whether you agree with it or not.
Appease the teacher. I had more opinions at the beginning of
Cegep, but I stopped talking because teachers didn’t want to hear
it. Some teachers are more interested in your opinion and how you
structured your idea – Male, Honours Commerce

• learned a lot more effectively in that class (Humanities course) than
any other in cegep. How it was taught was interesting but not fun.
Intellectually – it would have been nice to have more Cégep classes
like this one – Male, Honours Commerce

• learning is secondary to success. If you want to go to university,
you need to do well – Male, Honours Commerce

• society teaches us we have to do well in school – Male, Honours
Social Science

• Science is more rigid because there is a right and wrong answer. In
Social Science what’s important is how you apply concepts and
theories. So it’s more subjective – Male, Science (Echoed by
Female, Social Science)

• I have a cousin who’s an engineer getting a business diploma.
Engineers have been programmed to get a right or wrong answer.
Now he’s in business and there’s no right or wrong answer – Male,
Honours Commerce
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