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ABSTRACT 
 

INVESTIGATING ASSESSMENT OPPORTUNITIES FROM AN AUTHENTICITY LENS IN 

A COMPLETE, CLASSROOM-BASED CURRICULUM 

Justine O. Hobbins     Advisor:  

University of Guelph, 2022    Dr. Kerry L. Ritchie 

 

 Increasing class sizes and resource constraints in higher education may lead to reliance 

on traditional teaching and assessment methods, despite research that demonstrates their 

association with a surface approach to learning and lower-order thinking skills. A well-regarded 

approach to support student learning is authentic assessment (AA). However, limited studies 

have explored how authentic assessments may exist in the context of large, classroom-based 

curricula. Notably, it is proposed that assessment design is prompted by a common impetus for 

change. This thesis implemented a case-study approach to evaluating student learning in a large 

classroom, and then considered the complete curriculum to document the prevalence of authentic 

assessments, and further how assessments shifted in response to a common impetus for change 

(i.e. COVID-19).  

 Student learning was investigated in a large, lecture-based physiology course that models 

modest adaptations to traditional teaching (i.e. instructional scaffolding) and assessment (i.e. 

constructed response testing) methods. Findings revealed that this classroom context can support 

a deep approach to learning. While lower-order thinking skill performance declined, higher-order 

thinking skills improved. As assessment drives student learning, of particular interest in this 

course is the unique assessment method used. This research moved to consider assessments in 

complete curriculum (i.e. beyond one course).  

 We documented all assessment opportunities within a complete health sciences 

curriculum. We developed the AA Tool (AAT), based on core dimensions of authenticity 



 
 

 
 

(realism, cognitive challenge, evaluative judgement – criteria, feedback) across a scale of low to 

moderate to high. In the face-to-face (F2F) setting, we applied the AAT to 457 assessments 

(n=62 courses). Few opportunities for highly authentic assessments existed. Following the shift 

to emergency-remote teaching setting (ERT), we applied the AAT to 517 assessments (n=61 

courses). In the shift from F2F to ERT, courses made changes to assessments (number, type, 

authenticity). In both settings, feedback scored the weakest, though most improvements were 

made in this regard during ERT. Overall, these studies present a comprehensive overview of the 

authentic assessment opportunities students are exposed to in F2F and ERT settings, with 

practical suggestions for educators to consider. 
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Chapter 1: Literature Review 

1.0 Introduction 

 

 The first part of this literature review will focus on the role of post-secondary education 

(PSE) for student learning in preparing employable graduates, through pedagogical practices that 

bridge the gap between the classroom and real world. The means of directing student learning 

will be covered, including the presentation of learning outcomes in documents which outline 

institutional priorities, the development of learning outcomes using Bloom’s Taxonomy, and the 

implementation and documentation of learning outcomes via constructive alignment and 

curriculum mapping. The third section will cover student approach to learning in response to 

variable learning environments, emphasizing that assessment is the main determinant of how 

students perceive the curriculum. The fourth section will cover assessment in higher education: 

what assessment is and how it differs from evaluation, forms of assessment (summative versus 

formative), good educational practices in assessment design and authentic assessment as a form 

of alternative assessment. The final section of this literature review will discuss a recent 

disruption to PSE due to COVID-19, and how this may influence the proposed framework by 

which instructors design assessments.  

1.1 Context and Role of Post-Secondary Education 

 
  Post-secondary education (PSE) has been rapidly expanding in the past several decades, 

attracting increasing numbers of students. Specifically, enrollment in undergraduate PSE has 

increased by up to 50% from 2001 to 2011 in Ontario, Canada, and continues to increase (Kerr, 

2011). This process of massification challenges the once elite education model (i.e. few gain 

access) to result in a model of universal access and participation (Kerr, 2011). As a result, 

individual class sizes are continuing to increase to accommodate large enrollment numbers, 
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particularly in introductory courses where the level of critical thinking skills required by students 

is lower than in more specialized, advanced courses (Westerlund, 2008).  Increased class sizes 

may be problematic as a wide body of literature suggests that increasing class sizes has negative 

impacts on student learning in terms of final course grades (Arias & Walker, 2004; 

Kokkelenberg et al., 2008), student retention and persistence to completion (Mulryan-Kyne, 

2010), and student perception of the quality of the learning environment (Westerlund, 2008). 

Despite constraints with respect to resources, institutions and faculty continue to be under 

pressure to meet a variety of demands (e.g. accountability, quality assurance, research outputs) 

while managing mass student populations (Mulryan-Kyne, 2010). In parallel, the expectation is 

that PSE is achieving their goals of moving beyond knowledge acquisition to promoting student 

engagement, higher-order thinking skills (e.g. problem solving) and a deep approach to learning 

(Hanauer & Bauerle, 2015; Hornsby & Osman, 2014).  

1.1.1 Employability Skills 

 

 Where the role of higher education was once to provide students with a liberal education 

focused on academic theory and critical thought (Kennedy et al., 2015), there has since been a 

shift in focus to ‘higher vocational education’ for meeting the growing needs of the workplace 

through providing students with opportunities to develop employability skills (Billett, 2009). As 

such, a more recent goal of higher education is to provide students with what they need for 

success in their personal and professional lives (Weingarten et al., 2019). In fact, Lowden et al. 

(2011) demonstrate that 73% of students reported choosing to pursue a university degree to 

improve their job opportunities. An overarching goal of PSE is therefore to ultimately produce 

graduates that meet the growing needs of the workplace, such that graduates possess 

employability skills (Billett, 2009). Employability skills (ES) are widely applicable attributes 
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(e.g. team work, communication, leadership, critical thinking and problem solving i.e. higher-

order thinking) that will help facilitate successful entry of graduates into the workforce (Lowden 

et al., 2011). Some disciplines (e.g. physiology) have specifically identified and highlighted the 

importance of transferrable (i.e. employability) skills (French et al., 2020). Most commonly, 

opportunities to develop ES are offered through experiences that situate students in the 

workplace with authentic tasks (e.g. internships, work placements). However, as student 

enrollment and class sizes increase, many instructors have come to rely on traditional, didactic 

teaching and assessment methods to ensure all students are exposed to content and that learning 

is assessed in their courses (Cuseo, 2007). Reliance on traditional teaching and assessment 

methods is problematic as these methods are often associated with poor student engagement and 

a surface approach to learning (Scouller, 1998a), with few opportunities to bridge the gap 

between the classroom and real world (Cuseo, 2007; Hanauer & Bauerle, 2015). 

 Despite concerns for large classes and typical teaching and assessment methods 

implemented, the reality is that large classes appear to be here to stay, posing a challenge in 

fostering high quality education and opportunities for the development of employability skills 

(Hornsby & Osman, 2014).  

1.1.2 Institutional Priority Documents 

 

 PSE institutions in Ontario have developed Strategic Mandate Agreements (SMA) with 

the Government of Ontario, which may better guide an institution to achieving the high-level 

goal in preparing students for a smooth transition to the workplace. These documents are key for 

differentiating an institution from other universities. SMAs outline the priorities and 

corresponding initiatives set forward over a four-year timeframe to offer students a quality 

learning experience. Importantly, SMAs highlight the need to measure and document 
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achievement and progress towards achieving these priorities and initiatives (2017-20 Strategic 

Mandate Agreement, 2016). Complementary to the SMA is the document which outlines the 

goals of an institution with respect to teaching and learning (University of Guelph, 2019). As 

there is increased recognition of the importance of employability skills, many markers for 

whether opportunities are offered to develop such skills are highlighted in current SMAs and 

Teaching and Learning Plans. Specifically, pedagogical tools (e.g. experiential learning, 

authentic assessment) associated with developing employability skills in students have become 

increasingly highlighted (2017-20 Strategic Mandate Agreement, 2016; University of Guelph, 

2019). Notably, the University of Guelph (UoG)’s SMA and Teaching and Learning plan 

highlight that students will engage in a high-impact education through authentic assessment, 

describing a commitment to engaging academic units in pedagogies aligned with experiential 

learning and authentic assessments (2017-20 Strategic Mandate Agreement, 2016; University of 

Guelph, 2019).  

1.1.3 Experiential Learning 

 

 As graduates are increasingly expected to possess the capacities to engage in 

employment, there has been emphasis on opportunities for students to engage in authentic 

experiences which are effectively integrated into PSE curricula (Billett, 2009). Experiential 

learning (EL) is a pedagogical tool which offers learning experiences that may integrate 

authentic workplace experiences with more traditional educational settings. Students “learn by 

doing” and by reflecting on the experience. Specifically, Kolb (1984) describes EL to be learning 

as a process whereby knowledge acquired through traditional education (e.g. classroom) is 

applied in a real-world setting (e.g. workplace, simulated workplace), and this is followed by 

reflection whereby new knowledge is created (Experiential Learning, n.d.; Kolb, 1984). The 
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UoG’s definition of EL outlines that “through an experience, students gain new knowledge, 

skills and abilities by intentionally applying their classroom learning in a workplace or simulated 

workplace setting…grounded in an intentional learning cycle and clearly defined learning 

outcomes” (Lachapelle & Whiteside, 2017). Demonstrating the benefits of EL, Leal-Rodriguez 

and Albort-Morant (2019) conducted a case study regarding the impact of EL on student 

academic performance. In one course of an undergraduate program (n=80 students) in a 

professional school (Business), students completed a practice-based activity with an industry 

partner, putting course content and theory into practice. Their results suggest that EL is an 

effective approach for student development of core managerial competencies relevant to the 

business profession. However, EL may be challenging to achieve in the current PSE system 

(traditional didactic large lectures, classroom-based, limited resources) (Leal-Rodríguez & 

Albort-Morant, 2019).  

 A potential roadblock in implementing EL in the current PSE system exists due to 

traditional, didactic teaching and assessment methods and limited resources. Considering the 

overarching goal of PSE, we must therefore pursue avenues where employability skills can be 

scaffolded and achieved through non-EL opportunities as well, particularly within the complete 

classroom-based curriculum. The next section of this literature review will focus on this idea by 

exploring the implementation, documentation, and assessment of learning outcomes.  

1.2 Learning Outcomes 

 
 Many Canadian PSE institutions (43%) have begun implementing learning outcomes 

(MacFarlane & Brumwell, 2016). Learning outcomes are statements that describe what students 

will be able to know, do, or value (i.e. knowledge or skills) by the end of their learning, thereby, 

directly addressing expectations for learning. Learning outcomes are often cited as a best practice 
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with associated benefits, though there is a need for more empirical research that explicitly 

addresses how learning outcomes influence student learning. Presented in best practice 

recommendation documents, purported benefits of learning outcomes include helping students 

focus their studying and providing students with a clear idea of what is expected of them (Webb 

et al., 2013), while reducing student stress and helping students select courses and programs 

(Mahajan & Singh, 2017). A widely shared best practice with respect to learning outcomes is 

that there is ideally alignment and connections between the various levels of expected learning. 

 Learning outcomes presented at a variety of levels of learning outline what a student 

should achieve by the end of a lesson (and/or assessment), a course, a program, and degree. For 

example, a high-level learning outcome may propose that by the time a student graduates, they 

should demonstrate the capacity for critical thinking. More fine-grained at a course or assessment 

level, a learning outcome may propose that upon completion of the assessment, students will 

engage with critical thinking through a journal article critique. In this way, learning outcomes 

can be scaffolded within a course and across the curriculum (Figure 1-1). Specifically, within a 

course, learning outcomes of individual assessments can build towards a final outcome in the 

course (i.e. a grade), allowing students to engage in smaller pieces (assessments) of a complete 

task (course completion) (Clark & Graves, 2005), thereby practicing scaffolding. Across a 

curriculum, scaffolding is demonstrated when learning outcomes of individual courses build 

towards the completion of a program (e.g. Human Kinetics) and ultimately the degree (e.g. 

Bachelor of Science). Scaffolding is purported to engage students in deeper levels of learning as 

complete tasks are broken down into more manageable pieces.  
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Figure 1-1: Scaffolding of learning outcomes from the level of a lesson to degree level 

expectations. 

 To visually identify scaffolding and any gaps in program or curriculum design, and 

further whether students are indeed achieving learning outcomes, many institutions have begun 

to practice curriculum mapping. Through curriculum mapping it can be determined where, when 

and how learning outcomes are taught and assessed within courses in a program: “It [curriculum 

mapping] provides an effective strategy for articulating, aligning and integrating learning 

outcomes across a sequence of courses….identifying how student learning outcomes are 

delivered within a degree program” (Office of the Provost and Vice-President (Academic) | 

University of Guelph, n.d.). Based on aggregate data collected in this process, instructors can 

reflect, collaborate to have meaningful discussions, and review the data to identify strengths (e.g. 

scaffolding) and gaps in the curriculum, and revise learning outcomes accordingly. Often, 

learning outcomes are constructed in accordance with frameworks such as Bloom’s Taxonomy to 

include an action verb that is measurable and achievable by a learner (Bloom, 1956).   

1.2.1 Bloom’s Taxonomy 

 

 Bloom’s Taxonomy is a framework encompassing 6 levels of cognitive skills: the first 

two levels (1. knowledge, 2. comprehension) are considered lower-order thinking skills (LOTS), 



8 

 

 
 

and the remaining four levels (3. application, 4. analysis, 5. synthesis and 6. evaluate) are 

considered higher-order thinking skills (HOTS). Benjamin Bloom (1956) initiated this 

framework with the intention that it would allow for ease of exchange of test items among 

faculty across various universities. In 2001, Anderson et al., (2001) revised Bloom’s Taxonomy 

by rephrasing the categories to be comprised of verbs and swapped levels 5 and 6 (Figure 1-2).  

  

Figure 1-2: Bloom’s Taxonomy of ordered thinking skills revised from 1956 to 2001.  

 Bloom’s Taxonomy has been used to objectively document student achievement and 

performance at the various cognitive domains on a given assessment. For example, Casagrand 

and Semsar (2008) used Bloom’s Taxonomy to quantify student performance and learning on 

assessment questions requiring varied cognitive skills in an upper-year neurophysiology course. 

They found that students’ academic performance improved following course redesign from a 

traditional lecture to a more student-centered course. Specifically, performance improved on 
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multiple choice and short-answer assessment questions requiring lower- and higher-order 

thinking skills (Casagrand & Semsar, 2017). Therefore, Bloom’s may be a useful tool to 

document student learning beyond final grades of a single assessment or a complete course. 

 Bloom’s taxonomy can also be helpful in designing curriculum materials to achieve 

scaffolding in a curriculum. Specifically, Bloom’s suggests a list of verbs for student actions at 

varied levels of learning and thinking according to what students should achieve or demonstrate 

upon completion of an assessment, course and/or program. The original and revised taxonomies 

have been widely used to classify learning outcomes according to kinds of thinking skills 

required by an assessment for many years (Bissell & Lemons, 2006; Gilboy et al., 2015). For 

example, Bissell and Lemons (2006) used these taxonomies to develop assessment questions that 

require higher-order skills (e.g. critical thinking) in introductory biology courses (n=~150 

students). They did so in response to recognizing various problems with standardized 

assessments in assessing critical thinking. As a result, they developed a method to design 

assessment questions that assess both content and cognitive skills using these taxonomies 

(Bissell & Lemons, 2006).  

 Therefore, Bloom’s Taxonomy is a versatile framework that can be used not only in 

creating curriculum materials (learning outcomes, assessment questions), but also in 

documenting student performance beyond a final grade in a course. Importantly, there must be 

alignment between learning outcomes, assessment and teaching activities to successfully direct 

student learning using learning outcomes.   

1.2.2 Constructive Alignment 

 Ideally, learning outcomes are created while practicing constructive alignment (CA). CA 

stems from a constructivist approach to teaching and learning, whereby the learner generates 
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their own knowledge (Biggs et al., 2011). In accordance with varying levels of learning 

outcomes (i.e. program, course, assessment), instructors can develop appropriate teaching and 

assessment methods such that students will achieve the intended learning outcomes. At the same 

time, there should also be alignment between learning outcomes, teaching activities and 

assessment methods. Upon completion of such activities, students should ultimately achieve the 

intended learning outcomes at all levels as they progress through their degree program.  

 Several studies exist that demonstrate the benefits of CA. For instance, Wang et al. 

(2013) conducted document analysis of course syllabi and semi-structured interviews with 

instructors and students to determine how CA presented in two academic programs from a 

university in Hong Kong – one program had adopted CA in course design and delivery for a 

number of years, while the other program was newly established and less CA-oriented than the 

first program. In both programs (n=~600 students), students were asked to complete a 

questionnaire at the beginning and end of the semester to measure their approach learning. 

Results demonstrated that students in the more constructively aligned course supported more of a 

deep approach to learning and less of a surface approach to learning, when compared to the 

newer, less CA-oriented program, regardless of their questionnaire results at the beginning of the 

semester (Wang et al., 2013). Further, Treleaven and Voola (2008) investigated a graduate-level 

marketing course, offered through three separate sections, that was newly redesigned to be 

constructively aligned with graduate attributes (e.g. information literacy, communication). A 

survey was administered to two student cohorts: 1. Students in an earlier iteration of the course 

(where graduate attributes were not constructively aligned) (n=18), and 2. Students in the newly 

designed course (where graduate attributes were constructively aligned) (n=17). Results showed 

significant improvements for the student group in the newly revised course in response to several 
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survey items with respect to development of critical thinking skills and ability to pursue lifelong 

learning (Treleaven & Voola, 2008). Lastly, Larkin and Richardson (2013) investigated end-of-

semester student survey items (i.e. student evaluations of teaching) and final academic course 

grades, in a four-year undergraduate occupational therapy program (~14 courses). Courses had 

recently been redesigned to follow principles of CA. In the newly revised courses with 

intentional CA, student grades and student satisfaction were improved, compared to earlier 

iterations of the same courses that lacked CA (Larkin & Richardson, 2013). Taken together, this 

research demonstrates that CA has implications for enhancing higher-order thinking and  

 

 

Figure 1-3: Example of a constructively aligned course with respect to learning outcomes, 

teaching and learning activities, and assessment tasks (Larkin & Richardson, 2013). 
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Employability skills (e.g. critical thinking) of students. However, for CA to be successful, clear 

learning outcomes with actionable and verb-based statements (e.g. Bloom’s Taxonomy) should 

be scaffolded across a variety of levels (assessment, course, major, program; Figure 1-1), and 

appropriate teaching activities and assessments must be designed so that these are achieved 

(Figure 1-3). 

1.2.3 Learning Outcome Assessment 

 

 Research demonstrates that the majority of students find learning outcomes useful. For 

instance, Brooks et al. (2014) conducted questionnaire (n=918) and focus groups (n=20) with 

students from disciplines including biological sciences, English and medicine. 81% of student 

respondents agreed that learning outcomes are useful aids, particularly when reviewing materials 

for assessments (Brooks et al., 2014). However, 49% of students agreed that learning outcomes 

are only fully understood at the end of a module or course once content delivery is complete 

(Brooks et al., 2014). Indeed, learning outcomes may be most clear to those designing teaching 

and assessment activities (i.e. educators) (Maher et al., 2004). Therefore, there is a need to better 

understand how student learning is influenced and directed beyond learning outcomes.  

 The next section of this literature review will explore student approach to learning. In 

particular, assessment as a driver for student learning will be discussed.  

1.3 Student Approach to Learning 

 

 Consistently throughout literature, student learning in higher education is discussed in 

terms of a dichotomy: surface and deep approach (Marton & Saljo, 1976). Student approaches to 

learning research originated from a qualitative study in Sweden by Marton and Saljo (1976). 

Researchers provided participants with a text to read and were told they would be presented with 
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questions following the reading. They found students responded in two ways: a surface approach 

and a deep approach. Those in the first group, consistent with a surface approach, concentrated 

on pieces of information and details, remembering a list of disjointed facts, without 

comprehending underlying themes in the text. Conversely, those in the second group, consistent 

with a deep approach, sought to comprehend and interpret the meaning of the text, 

conceptualizing the big picture and how facts and details contributed to this. Other researchers in 

the UK (N. J. Entwistle, 1983) and Australia (Biggs, 1987) have developed quantitative 

questionnaires to evaluate student approach to learning. For instance, John Biggs developed 

multiple iterations of the Study Process Questionnaire (e.g. R-SPQ-2F) that categorizes students 

into an approach to learning based on their motives and strategies implemented in a given 

context. This questionnaire has been widely used to evaluate student approaches to learning and 

to distinguish between surface and deep learning approaches of students in higher education 

contexts in a variety of year levels and disciplines (e.g. first-year criminology (Gijbels et al., 

2005); first-year mathematics (K. Crawford et al., 1998), all years of study in health science 

(Leung & Kember, 2003).  

 Studies have demonstrated that students will change their approach to learning based on 

how they perceive the learning environment. In particular, assessment methods are widely cited 

to be the most salient factor influencing student approach to learning in both theoretical and 

empirical literature (Biggs, 1973; Marton & Saljo, 1976; Trigwell & Prosser, 1991). For 

instance, Newble and Jaegar (1983) noted that students in medical school appeared to be 

spending a disproportionate amount of time studying for knowledge acquisition rather than 

practicing skills. Pursuing the idea that assessments can influence student learning, they 

introduced a new exam based on clinical competence (rather than an acquisition of knowledge- 
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focused, multiple-choice exam). Following this, a questionnaire was administered to students 

who previously completed the course focused on knowledge acquisition, and to students who had 

recently completed the revamped course. Results demonstrated that following the introduction of 

the skills-based assessment, students redirected their approach to learning in the course to be 

more consistent with a deep approach (Newble & Jaeger, 1983). Similarly, Scouller (1998) 

surveyed 206 second-year Education students from a course at the University of Sydney 

regarding their learning approaches as well as their perceptions of the level of skills being 

assessed. The questionnaire was completed regarding an assignment essay and a summative 

multiple choice question exam in the same course. When preparing for the MCQ exams, students 

were more likely to adopt a surface approach to learning and perceived MCQ exams as assessing 

lower levels of thinking. In comparison, when preparing for the assignment essays, students were 

more likely to adopt a deep approach to learning and perceived the assignment essay as assessing 

higher levels of thinking. Therefore, Scouller (1998) concluded that students who perceive 

assessment demands on a deep level (e.g. assessing higher-order thinking skills) are found to 

employ deep approaches to learning. In contrast, students who perceive assessment demands as 

lower-order, knowledge-based, rote-recall, tend to employ surface approaches to learning 

(Scouller, 1998a; Trigwell & Prosser, 1991).  

 More recently, Gijbels et al. (2008) investigated student approaches to learning using the 

R-SPQ-2F, and perceptions of assessment requirements, at multiple time points in a compulsory 

course within a post-graduate teacher training program. The course under study was described as 

student-centered with assessments designed to be aligned with instructional goals and approach, 

consisting of two “authentic” group assignments, a peer observation assignment, and an 

individual self-reflection assignment. Pre- and post-questionnaires were administered, and 
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students who completed all questionnaires were included in the data (n=67). Results showed that 

the more students expected an assessment to assess surface levels of thinking, the more they 

appeared to adopt a more surface approach to learning (Gijbels et al., 2008). Taken together, this 

research provides evidence that assessment is a driver for student learning.  

 Ultimately, as we strive to implement opportunities that integrate educational and 

workplace settings to achieve the overarching goal of PSE, we must develop and document 

student learning through assessment. Importantly, the documentation of student learning 

outcomes can only be as strong as the assessment design used to measure it. The next section of 

this literature review will explore assessment in PSE. 

1.4 Assessment and Evaluation in Post-Secondary Education 

 

1.4.1 Summative and Formative Assessment 

 

 Assessment and evaluation are terms which often are used interchangeably in PSE. To 

provide distinction between these terms, assessment tests how student learning is progressing in 

relation to learning outcomes and is diagnostic in identifying areas of weakness for improvement 

(Maghnouj et al., 2020). Typically, assessment is conducted throughout the learning process. It 

can be helpful for both students and instructors to identify where changes need to be made in the 

learning and teaching process (Boud, 2000; Rosemartin, 2013). This is sometimes referred to as 

formative assessment or Assessment for Learning, as the purpose of the task in this context is to 

inform the instructor on how students are learning (Boud, 2000; Rosemartin, 2013). In contrast, 

evaluation focuses on what has been learned or accomplished at the culmination of learning. In 

this way, the purpose of the task is to make a judgement about the quality of student work (e.g. 

use of the assessment’s results) (Maghnouj et al., 2020). Often, evaluation focuses on grades, or 
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a final review of the learning process. This is sometimes referred to as summative assessment or 

Assessment of Learning (Boud, 2000; Rosemartin, 2013).   

 As above and in seminal works in the literature (Black & Wiliam, 1998; Taras, 2005), 

formative and summative assessment are often presented as distinct terms with distinct purposes. 

However, critiques of these seminal works in formative versus summative assessment are 

emerging (Dunn & Mulvenon, 2007; P. E. Newton, 2007). A main criticism is that there is a lack 

of operationalization of formative assessment (e.g. unclear definition), and this confusion may 

hinder the development of good assessment practice, as different assessment purposes require 

different assessment design decisions (Dunn & Mulvenon, 2007; P. E. Newton, 2007). A further 

realization is that formative and summative assessment often overlap in utility and are rarely 

separated in practice (Dunn & Mulvenon, 2007). For example, a summative assessment (e.g. a 

graded draft of a proposal) can act formatively if feedback is provided on this initial draft 

proposal and implemented to produce the final draft (Wininger, 2005). However, there are 

barriers to formative assessment, such as the need to produce metrics for accountability (e.g. 

certification, entry to continuing programs) and further, problems with practicality in their 

implementation (e.g. limited resources) (Harrison et al., 2017). Nevertheless, there has been calls 

to move away from summative assessments (e.g. high-stakes test at the culmination of learning), 

towards a focus on designing assessments to be used formatively throughout the learning process 

(Harrison et al., 2017). 

1.4.2 Good Educational Practices in Assessment 

 

 Assessment design can be informed by the bevvy of best practices that are widely shared. 

Institutions have attempted to operationalize these best practices to increase their applicability 

for and adoption by instructors. For instance, the University of Calgary released the Guiding 
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Principles for Assessment Design, detailing 19 principles to consider when designing 

Assessments (Lindstrom et al., 2017). While this guide outlines principles of assessment and 

ideas for translation into practice, it is cumbersome to consider all 19 practices in designing 

assessments. Alternatively, and perhaps more manageably, Kuh (2003) describes eight good 

educational practices, some of which are assessment related (Figure 1-4). When good 

educational practices are incorporated into different academic practices (i.e. assessment design), 

students can become more engaged in their learning and can be encouraged to used deep 

approaches to learning (Kuh, 2013). Given that a goal of PSE is to produce lifelong learners who 

use a deep approach to learning, there is strong rationale for further investment into the use of 

universally applicable good educational practices in assessment design (Kuh, 2003).  

Good Educational Practices (Kuh 2003): 

1. Provide opportunities to discover relevance of learning through real-world applications, or 

add a real-world/authentic experience 

2. Encourage students to invest meaningful time and effort on authentic, complex tasks 

3. Challenge students’ ways of thinking by increasing their interactions with individuals of 

diverse experiences 

4. Set performance expectations at appropriately high levels, and effectively communicate 

these to students 

5. Provide frequent, timely and constructive feedback 

6. Foster meaningful interactions amongst students and between faculty and students 

7. Increase periodic, structured opportunities to reflect and integrate learning 

8. Add a public demonstration of competence  

Figure 1-4: Kuh’s 8 Good Educational Practices. 

 

1.4.3 Authentic Assessment 

 

 Authentic assessment is a proposed alternative assessment format that encompasses many 

of the good educational practices in assessment design (e.g. real-world applications or 

experiences). Authentic assessment is a term first coined by Wiggins (1989), who posited that 

authentic assessment presents students with engaging “ill-structured” problems or questions that 

hold relevance beyond the classroom (Wiggins, 1989). In this way, assessments become proxies 
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for problems faced in the real world (Raymond et al., 2013). Indeed, a widely recognized 

purpose of authentic assessment is to close the gap between the classroom and real-world or 

workplace, while assuring the achievement of proposed learning outcomes (Ashford-Rowe et al., 

2014; J. Gulikers et al., 2006; James & Casidy, 2018; Tout et al., 2014). Through authentic 

assessments, higher-order thinking skills are promoted as some level of understanding is 

typically required by the students as they demonstrate their knowledge in real life or 

contextualized scenarios. Notably, authentic assessment engages students with processes of self-

regulation as there are often scaffolded points of self- and/or peer-assessment, wherein students 

must judge the quality of their own work or that of others against presented criteria (Villarroel et 

al., 2018).  

 Authentic assessment is well-regarded to support student learning through a number of 

studies. James and Casidy (2018) investigated the role of authentic assessment in student 

satisfaction. In this study, student satisfaction is defined as “the recognition that they [students] 

have met, or are meeting, their goal of increasing their employability through a study 

experience” (James & Casidy, 2018). In a group of 120 undergraduate business students, 

researchers developed two assessment types: non-authentic and highly authentic, and 

administered a follow-up survey to students. Through survey results and analyses, it was 

determined that the highly authentic assessment led to a greater level of student satisfaction, such 

that the more authentic an assessment is, the more students will be satisfied (James & Casidy, 

2018). Similarly, Jopp (2020) presents a case study of a second-year undergraduate tourism 

course taught as part of a business major. In this study, instructors sought to further engage 

students with course content through integrating technology and making connections to industry 

through assessments. A previous assessment (PowerPoint presentation) was transformed to 
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require students to design and develop a product. Through qualitative and quantitative feedback 

collected from students (n=85), there was generally a high degree of satisfaction expressed by 

respondents, relative to survey data collected in other traditional courses. Further, in response to 

a survey question regarding engagement, there was a high degree of agreement that the 

assessment was innovative, practical and engaging, demonstrating the value of the authentic 

assessment (Jopp, 2020). Lastly, authentic assessment has been associated with improved 

employability skills. For instance, Wu et al. (2015) studied the impact of the use of an authentic 

assessment for first-year nursing students through survey and focus group data. They concluded 

that the use of an authentic assessment contributed to students’ confidence in their authentic 

clinical performances. Additionally, Raymond et al. (2013) conducted an online survey and 

focus group with a small number of nursing students (n=7) following student exposure to an 

authentic assessment, noting increased knowledge, skills and confidence with skills relevant to 

the profession. While only several are explored here, there are many reported benefits to 

authentic assessment in the available literature. Taken together, this research demonstrates that 

there are many documented benefits of authentic assessment, including improved engagement 

(Jopp, 2020), student satisfaction (James & Casidy, 2018; Jopp, 2020), and improved 

employability skills (Raymond et al., 2013; Wu et al., 2015). 

1.4.4. Authentic Assessment Frameworks 

 

 Most often, authentic assessment is discussed in the context of professional schools and 

work-integrated learning (WIL) such as occupational therapy (Nicola-Richmond & Watchorn, 

2018), business (Jopp, 2020), clinical practice in nursing (Chong et al., 2016; Craft & 

Ainscough, 2015) and law (Martens et al., 2007). In these instances, assessment tasks often 

include practicums, case-based or work-based assessments (Sotiriadou, 2011). For instance, 
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Gulikers et al. (2004) present a 5-dimensional framework of authentic assessment within the 

context of competency-based assessment in professional school (nursing) (Figure 1-5).  

 

Figure 1-5: The 5-dimensional Authentic Assessment Framework (Gulikers et al., 2006) 

 The five dimensions outlined in this article are the (1) assessment task, (2) physical or 

virtual context, (3) social context, (4) assessment result, (5) authentic criteria. The authors 

qualitatively investigated whether the framework completely describes authenticity or whether 

elements are missing. Their key findings were that the assessment task, assessment result, and 

the criteria were rated as the most important for the authenticity of the assessment. Overall, the 

5-dimensions gave a good description of what dimensions should be considered for authentic 

assessment. Even though each dimension is within the context of competency-based, 

professional school, the importance of a physical context (e.g. workplace environment) was 
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considered low importance for authenticity by students and teachers. This framework therefore 

emphasizes that authentic assessment is comprised of multiple dimensions beyond resemblance 

to a professional context (Gulikers et al., 2004). Notably, Gulikers et al. (2004) posit that 

authenticity can vary on a continuum such that it is a misconception to view assessments as 

authentic or inauthentic, rather there is variability in authenticity (e.g. low, high). However, the 

authors do not present a scale or system by which to compare authenticity to. 

 In contrast, Bosco and Ferns (2014) describe an authentic assessment framework within 

the context of a varied curriculum (Pharmacy, Biomedical Science, Accounting). Authenticity is 

presented in terms of proximity to real-world tasks (ranging from low to moderate to high degree 

of authenticity) and proximity to work-place (ranging from activities that take place in the 

classroom to activities that occur in the workplace), with descriptors included at each of these 

scales on a scaffolded continuum (Figure 1-6) (Bosco & Ferns, 2014). While a moderate 

authenticity category is noted, descriptors are not included on this measure. Descriptors 

presented include elements such as audience, intellectual engagement, self-assessment and 

critical reflection. Authors contend that this framework can be used to assess the range and 

relevancy of learning tasks (e.g. assessments) in a complete curriculum. However, in order to be 

categorized, an assessment must satisfy all descriptors at a given point of the framework, 

presenting limitations in categorizing assessments that may be variable in their design of key 

characteristic (e.g. audience, intellectual engagement).  
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Figure 1-6: Authentic Assessment Framework (Bosco & Ferns, 2014)  
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 Less often, authentic assessment is considered in the context of traditional classroom-

based curricula. Villarroel et al. (2018) conducted a systematic literature review of authentic 

assessment to contextualize authentic assessment in a classroom-based curriculum. They noted 

that the majority of literature (71% of papers) mentioned some notion of realism i.e. assessments 

should have real-world relevance (e.g. problems should be contextualized to every day life, hold 

relevance beyond the classroom, mimic tasks from the real world). However, they also identified 

additional core dimensions of authentic assessment including cognitive challenge (55% of 

papers) and evaluative judgement (38% of papers) (Villarroel et al., 2018). Therefore, they 

established core dimensions of authentic assessment that reach beyond how close the task or 

setting mimics the real world or professional task. They describe realism as the dimension that 

addresses how closely the task or setting mimics professionals or the real world. Cognitive 

challenge describes the variety of thinking skills that are required to be successful on the 

assessment. To be increasingly authentic, higher-order thinking skills should be required, as real-

world problems often extend beyond declarative or rote knowledge. Lastly, evaluative judgement 

concerns the quality of student performance according to expectations shared and feedback 

received. Therefore, this describes that an authentic assessment encompasses opportunities for 

students to develop understanding of what a good quality piece of work is according to criteria, 

and allows for their own judgement and regulation of learning through self-, peer- or instructor 

feedback (Tai et al., 2016). Notably, the framework by Villarroel et al. (2018) provides a 

stepwise approach for incorporating authentic assessment into more traditional classroom-based 

contexts with tests and assignments (Figure 1-7) (Villarroel et al., 2018). However, settings that 

emulate or act as proxies for the workplace (e.g. professional school) are where authentic 
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assessments tend to reside, therefore, there is a need to consider how and if authentic assessment 

opportunities may be designed and implemented in traditional curricula.    

 

Figure 1-7: Model to build authentic assessment adapted from Villarroel et al. (2018) 

 While multiple frameworks exist highlighting the important elements that comprise 

authentic assessment, instructors ultimately must adopt and incorporate these elements into their 

assessment design. Bearman et al. (2017) has identified a range of factors that influence how 

instructors design assessment.  

STEP ONE:

Program learning 
outcomes and 

workplace context 
(employability skills)

• How does my subject connect and 
contribute to achieving competencies 
/program learning outcomes?

•How is the knowledge and skills learned in 
my subject related to typical problems 
faced outside the classroom?

STEP TWO
Design Assessment

•Draft a rich context 
(realism)

• Require higher-order skills 
(cognitive challenge)

STEP THREE

Learning and applying 
standards for 

judgement

STEP FOUR

Feedback

• Assessment criteria 
and rubrics

• Engage students 
with criteria

• Engage the students 
in judgement

Formative Feedback; 

Summative Feedback; 

Sustainable Feedback 
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1.5 Assessment Design and Implementation  

 

 Some work has been conducted to identify a range of influences on educator’s 

assessment design processes, noting that educators develop assessments while influenced by 

personal, institutional and disciplinary factors (Bearman et al., 2017). Specifically, Bearman et 

al. propose a framework for the assessment design process, derived from qualitative analysis of 

interviews with educators regarding how they design assessments (Figure 1-8). This framework 

posits that assessment design, or redesign, is influenced by several factors including professional 

and environmental influences and actions taken to implement assessment design.  

1.5.1 Common Impetus for Change 

 

  Firstly, assessment design begins as a response to an impetus for change. This may be an 

external circumstance, such as unit- or program-level changes or reviews which may be in 

response to changing institutional strategic direction. Further external circumstances may include 

the need to save resources and/or a desire to better meet student needs. Impetus for change can 

be subject to professional and environmental influence (Bearman et al., 2017).   

1.5.2 Professional and Environmental Influences 

 

 Professional influences describe the factors that educators themselves bring to the 

assessment design process through their prior learning experiences, professional learning and/or 

beliefs about assessment. Environmental influences describe the circumstances surrounding the 

assessment design, which can range from institutional, collegial and student-derived influences 

(e.g. how a course is inherited, size of the course, resources, desired student learning outcomes). 

Professional and environmental influences can interact and overlap with each other. For 

example, the influence of discipline may present in both a professional and environmental 
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context. As such, an educator may draw on experiences of assessment encountered when they 

themselves were students, or perhaps an educator holds strong beliefs about how students learn 

within their discipline and thus assesses students accordingly. For example, research suggests 

that “hard” disciplines (i.e. science, technology) favour memorization and application of course 

material, while “soft” disciplines (i.e. humanities and social sciences) favour analysis and 

synthesis of course content (Smart & Ethington, 1995). This is supported by survey data of 

>4000 instructors across a variety of institutions and disciplines, wherein survey respondents 

indicated the importance of several proposed goals for undergraduate education. Notably, 

instructors in the sciences placed greatest emphasis on knowledge application (Smart & 

Ethington, 1995).  

 Much of the available literature that evaluates the impact of training programs on 

instructor approaches focus on teaching practices rather than assessment design (Derting et al., 

2016; Postareff et al., 2007). For instance, Derting et al. (2016) tested the effectiveness of a 

professional development program, finding that those who participated employed a more learner-

centered teaching approach. Further, Postareff et al. (2007) reports on the impact of pedagogical 

training on approaches to teaching, finding that instructors implemented a student-focused 

approach. Taken together, this suggests that professional development programs influence 

teaching practices, but there is a need specifically for how assessment practices are influenced. 

Expanding on this literature, Bearman et al. report that professional development programs such 

as workshops or informal discussions with colleagues about teaching and learning have also been 

noted to influence assessment design and implementation.  
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1.5.3 Assessment Implementation 

 

 In order to implement the assessment design, educators may use three types of actions: 

essential, selective and meta-design (Bearman et al., 2017). Essential activities are those that 

must be undertaken for all assessment design (e.g. alignment with teaching methods), whereas 

selective activities are undertaken by choice to optimize the assessment in particular ways (e.g. 

to increase fairness, to improve academic integrity). Lastly, meta-design activities refer to those 

that educators implemented iteratively in response to feedback from peers or students, thus 

responding to their environment (Bearman et al., 2017). 

 

Figure 1-8: Assessment Design Framework (Bearman et al., 2017) 

 While there are multiple purposes of assessment, there have been recent calls to move 

away from summative assessments towards a focus on formative assessment. Good educational 

practices can be used to inform the purpose of and how an assessment is designed (e.g. provide 

frequent, timely and constructive feedback) to best support student learning. Of particular 

interest, authentic assessments are widely recognized to support student learning, engaging 

students with problems or questions that are relevant beyond the classroom (James and Casidy, 
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2018; Jopp, 2020; Wu et al., 2015). Authentic assessment is largely discussed in the context of 

work-integrated learning and professional school, discussing the primary characteristic of 

authentic assessment as workplace relevance. However, a recent systematic review posits that 

there are core dimensions of authentic assessment that go beyond relevance, that can be 

implemented in a step wise approach in a classroom-based curriculum. While existing 

frameworks highlight the elements that comprise authentic assessment, instructors ultimately 

must make design decisions when constructing and implementing an assessment in their course. 

Bearman et al. (2017) describe a framework which outlines several influences that can impact 

how an instructor designs assessment. Notably, they contend that assessment design, or redesign, 

occurs in response to a common impetus for change. This common impetus can be influenced by 

professional and environmental influences, which ultimately can impact how an assessment is 

implemented in a course.   

1.6 Conclusion 

 There are a number of pedagogies and best practices that can inform course design (e.g. 

learning outcomes, constructive alignment). However, we must recall that assessment is the 

primary driver for student learning. The purpose of assessment (e.g. formative, summative) and 

good educational practices can inform how an assessment is designed and implemented. 

Authentic assessments may be a particularly suitable model to aid in the achievement of the 

PSE’s goal to seamlessly transition graduates to the workplace. While discussions of and 

frameworks for authentic assessment are typically situated in professional schools or work 

integrated learning, Villarroel et al. (2018) propose core dimensions of authenticity and a 

stepwise process to implement authentic assessment in a classroom-based curriculum. Lastly, as 

a number of frameworks for authentic assessment design exist, so too does a framework for 

assessment (re)design generally. Importantly, this framework recognizes that assessment 
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(re)design is initiated in response to a common impetus for change. Still, it is unknown if and 

how authentic assessments present in a complete, classroom-based curriculum in a typical 

academic year, nor in response to a common impetus for change.
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Chapter 2: Statement of Problem, Objectives and Hypotheses 

 A primary, widespread goal of post-secondary education is to meet the growing needs of 

the workplace through providing students with opportunities to develop what they need for 

success in their personal and professional lives (Weingarten et al., 2019). The University of 

Guelph’s SMA highlights the intention for students to engage in a high-impact education through 

authentic assessments (2017-20 Strategic Mandate Agreement, 2016). Similarly, the UoG’s 

Teaching and Learning Plan describes a goal to advance and further develop the institution as a 

leader in teaching and learning, committing to engaging academic units in pedagogies aligned 

with authentic assessments (University of Guelph, 2019). Importantly, institutions are also 

expected to document student learning through key performance metrics (e.g. experiential 

learning opportunities, authentic assessments). 

 While authentic assessment is widely discussed in the literature in professional contexts, 

and is also recognized to be beneficial for student learning, there has been less focus on whether 

this can be offered in a traditional classroom-based context. Further, to date there has been no 

documentation of the prevalence of authentic assessments at UoG, a primarily classroom-based 

institution. Given that assessment practices direct what and how students learn (i.e. assessment 

defines the curriculum (Ramsden 1992)), we must send the right signals in our assessment 

design.  

 Assessment design occurs in response to a common impetus for change. In March 2020, 

PSE around the globe encountered a mass disruption due to COVID-19. As a result, instructors 

were prompted to shift their courses to emergency remote teaching (ERT). Instructors had to 

rethink, and in some cases redesign, their courses with respect to teaching and assessment 

methods in response to this common impetus for change. Considering the widespread sharing of 
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best assessment practices in response to COVID-19, it is likely that instructors have made 

changes to their assessments in the shift to ERT.  

Therefore, the purposes of this thesis are to: 

1. Determine if good educational practices in teaching and assessment can support deep, higher-

order learning in traditional PSE learning environments (i.e. large lecture).  

2. Document the variety of assessments in a complete, classroom-based curriculum and 

determine the prevalence of authentic assessments. 

3. Determine how assessments change in response to a shift to remote learning due to crisis 

circumstances.  

Given the purposes of this thesis, it was predicted that: 

1. Alternate teaching and assessment strategies implemented in a large, lecture-based 

undergraduate class would promote higher-order thinking skills and a deep approach to learning 

in students 

2. A complete classroom-based curriculum can support opportunities for authentic assessment 

3. Assessments would increase with respect to count and authenticity in a shift to emergency 

remote teaching due to COVID-19 

Ultimately, the goal of this work is to document the prevalence and impact of assessment in a 

complete health science curriculum, given the current realities of PSE (e.g. large classes, 

COVID-19 disruption). This work allows for evidence-informed recommendations for 

instructors and administration to consider and reflect upon in order to produce graduates that can 

smoothly transition to the real-world.
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3.1 Abstract 
 

 Large classes taught with didactic lectures and assessed with multiple-choice tests are 

commonly reported to promote lower-order (LO) thinking and a surface approach (SA) to 

learning. Using a case study design, we hypothesized that incorporating instructional scaffolding 

of core physiology principles and assessing students exclusively with long-answer written tests 

would encourage higher-order (HO) thinking and promote a deep approach (DA) to learning in a 

2-course physiology sequence (Phys I and II), despite their large size. Test questions were 

categorized as LO or HO according to the Blooming Biology Tool, and students’ LO and HO 

performance was determined for each of 6 tests across the 2 courses. The validated R-SPQ-2F 

survey tool was administered at the beginning and end of each course to measure student 

approach to learning. HO performance was maintained across Phys I (72.9±19.4% versus 

74.8±20.7%, p=0.37) and significantly improved across Phys II (69.9±18.4% versus 

79.4±14.8%, p<0.001). Unexpectedly, students’ LO performance declined from the beginning to 

end of Phys I (78.5±20.6% versus 69.4±17.9%, p<0.001) and Phys II (80.5±19.6% versus 

72.2±24.3%, p<0.001). Students’ approach to learning did not change throughout Phys I or II, 

but at each time-point students preferred a DA over a SA. Taken together, these results indicate 

that an intentionally designed large lecture class can support a DA to learning, and suggests that 

this teaching and assessment structure may be particularly well suited to promote HO thinking, 

albeit possibly at the expense of LO thinking. Challenges of the validated measurements must 

also be considered.  

Keywords: Approach to learning, Bloom’s Taxonomy, assessment, large class, core principles 

 



 

 
 

3.2 Introduction 

 

 Disciplinary content, learning outcomes and available resources must be considered when 

designing teaching and assessment methods for a given classroom. Physiology is based on the 

integration of, and relationships between, systems to solve problems, and therefore requires 

students to work largely at higher levels of Bloom’s Taxonomy (Crowe et al., 2008). Indeed, 

disciplinary content knowledge and understanding of each core principle (e.g. homeostasis, 

information flow) (Michael et al., 2009) in physiology is important (i.e. lower-order thinking). 

However, learners must also recognize that these core principles are not completely distinct from 

one another, and be able to see relationships between systems, using this information to solve 

problems and predict outcomes (i.e. higher-order thinking) (Michael et al., 2009; Modell, 2007).  

 Due to the constraints placed on teaching and assessment methods by class size (Data 

Check, 2014), the traditional lecture with an instructor-focus is the most common approach 

adopted by professors in large university classes (Cuseo, 2007; Mulryan-Kyne, 2010; Silverthorn 

et al., 2006). Often associated with traditional lectures, are didactic teaching methods and static 

PowerPoint presentations (Kerr, 2012), where students are more passive rather than active 

listeners (Christensen Hughes et al., 2010; Miller et al., 2013). Under this method of instruction, 

students often adopt a surface level approach to learning, memorizing disconnected facts and 

relying on rote problem-solving methods (Silverthorn et al., 2006; Wood, 2009), utilizing lower-

order (LO) levels of understanding to solve problems. As modifications to teaching methods are 

made, variations in the implementation of traditional lecture methods result, creating a spectrum 

of instructor-centered to student-centered teaching methods. For example, at the opposite end of 

the spectrum to traditional lectures may present as case-based, problem-based and peer-learning, 

which have been shown to foster deep learning (Biggs et al., 2011; Scouller, 1998b) and to lead 



 

 
 

students to higher-order (HO) levels of understanding involving critical thinking (Biggs et al., 

2011; Christensen Hughes et al., 2010) (Figure 3-1). While students utilizing a surface approach 

(SA) to learning are often operating at a lower cognitive level, students adopting a deep approach 

(DA) to learning effectively use a range of thinking skills spanning all levels of Bloom’s 

Taxonomy (Biggs et al., 2011): they can recall information about a subject (level one: 

knowledge, LO), but are also able to move up through the hierarchal levels to describe the 

concept (level two: comprehension, LO), apply it to new situations (level three: application, 

HO), understand how it relates to other concepts as a whole (level four: analysis, HO), and use it 

to create (level five: synthesis, HO) and critique (level six: evaluation, HO) (Biggs et al., 2011). 

However, despite the apparent advantage of more active, student-centered approach to teaching, 

resource demands (time, personnel, financial) associated with restructuring a large course to 

include these methods are commonly noted as barriers for implementation by instructors 

(Silverthorn et al., 2006; Tobias, 1992). It is also worth noting that while these teaching 

strategies are often associated with a DA to learning (Biggs et al., 2011; Christensen Hughes et 

al., 2010; Pungente & Badger, 2003; Scouller, 1998b) and increased exam performance 

(Freeman et al., 2014), the cognitive challenge (i.e. LO/HO) and format of the exams is not often 

reported. In other cases, implementation of active teaching strategies has been met with mixed 

success (Andrews et al., 2011; Prince, 2004; Silverthorn et al., 2006). Specifically, a lack of 

structure in the student-centered classroom, particularly for novice learners lacking appropriate 

schemas to integrate new information with prior knowledge, is a proposed factor to explain the 



 

 
 

mixed success of these teaching methods (Struyven et al., 2006).

 

Figure 3-1: Bloom’s Taxonomy consists of six levels, representing a range of LO and HO 

thinking skills (Crowe, Dirks, Wenderoth, et al., 2008). As teaching and assessment methods 

become increasingly student-centered, students’ LO and HO thinking skills are called upon. 

 From an assessment perspective, large courses often rely on multiple-choice (MC) 

questions for ease and efficiency of grading, despite these types of questions frequently being 

under criticism for primarily requiring LO thinking skills, and encouraging rote problem-solving 

and a surface approach to learning (Alonso et al., 2008; Biggs et al., 2011; J. Momsen et al., 

2013; Scouller, 1998b). While a well-designed MC question can assess HO thinking skills in 

theory (Biggs et al., 2011), the literature has frequently shown that they rarely do in practice 

(Anderson et al., 2000; Biggs et al., 2011; Driessen & Vleuten, 2000; Wood, 2009). In fact, an 

overwhelming number of Bloom’s level 1 (knowledge) recall-style questions are typical on many 

undergraduate science assessments (J. L. Momsen et al., 2010; Wood, 2009), promoting 

memorization of content rather than the comprehension of it (Flores et al., 2015). Importantly, 

student anticipation and perception of assessment has considerable influence on their approach to 



 

 
 

learning in a course (N. Entwistle & Tait, 1995; J. L. Momsen et al., 2010; Pungente & Badger, 

2003), including what material they focus on, how much effort they put forth, and how they 

study (Gibbs & Simpson, 2005; Villarroel et al., 2020). Constructed response items (e.g. essay, 

short- and long- answer, draw a diagram) are often perceived as more complex than MC 

assessments, requiring students to demonstrate competence in the skills necessary for academic 

and work settings (Lukhele et al., 1994). Engaging in these complex tasks involves the creation 

and construction of information from the students’ knowledge, including example problem 

solving, graphing, and verbal expression (Lukhele et al., 1994). In anticipation of these complex 

tasks, students tend to adopt a DA to learning, whereby connections between concepts, 

application to new scenarios, and understanding of the material is prioritized (Entwistle & 

Entwistle, 1991). 

 We teach physiology using an instructor-led lecture in a large classroom setting (~300-

400 students). Notably, lecture content is streamlined to focus on integration core principles of 

physiology (Michael et al., 2009), with guided problem solving modeled throughout, and 

assessment is exclusively written response, requiring students to explain their thoughts as they 

move through higher levels of Blooms Taxonomy. Using a case study approach, we sought to 

objectively measure whether this teaching and assessment structure could promote a DA to 

learning and improve HO thinking skills, despite the large class size and instructor-led design 

commonly associated with a SA to learning and use of LO thinking skills. We predicted that our 

intentionally designed classroom environment would support meaningful learning, demonstrated 

by an improvement in performance on assessment questions requiring HO thinking skills over 

time, as well as a preference for a DA to learning and an increase in students’ DA score over 

time.  



 

 
 

 

3.3 Methods 

 

All protocols were approved by the University’s Research Ethics Board #17-01-004. 

3.3.1 Course Context 

 

 We recently developed two large (~300-400 student) core physiology courses for health 

science majors: Human Physiology I (taught by LS) and Human Physiology II (taught by CM). 

Both courses occur over a 12-week semester (+ 2-week final exam period). Human Physiology I 

(Phys I) is completed by students typically in semester four (second-year), and Human 

Physiology II (Phys II) is completed by students typically in semester five (third-year). Most 

students will complete both Phys I and Phys II in sequence (e.g.: Human Kinetics or Biomedical 

Science students), although some degree majors only require the completion of Phys I (e.g.: 

Biology students). Students cannot complete Phys II without first completing Phys I. The 

university is competitive enrollment, with incoming high school averages in the mid 80% and 

above for the health science majors that take these courses (Specific Subject Requirements - 

Ontario | Undergraduate Admission 2020, n.d.). The typical composition in these courses is an 

approximate 70% female to 30% male split (Office of Institutional Analysis and Research, n.d.). 

Both courses have two 80-minute lectures each week in an auditorium-style lecture hall, and 

while there are different instructors for Phys I and II, they work together closely to ensure 

consistency in their approach to teaching and assessment of content. There is no laboratory 

component to these courses. 

 The main teaching method implemented in both Phys I and II is instructional scaffolding 

of the core principles in physiology (Kirschner et al., 2006; M. Larkin, 2002; Michael et al., 

2009). This method refers to both the teaching style (i.e. slower, more supportive lectures to 



 

 
 

start, building to in depth integration and problem solving by the end of each unit), as well the 

organization of content (early foundational concepts used as building blocks to create 

progressively bigger systems). Principles are intentionally taught such that students are building 

a knowledge base and connecting a collection of smaller component ideas as each lecture 

progresses, demonstrating that each principle is not completely distinct from one another 

(Michael et al., 2009). For example, in the first unit of Phys I, students focus on communication 

principles involved in lifting your foot after stepping on a tack (i.e. membrane transport, 

bioelectricity, action potential propagation, cell asymmetry, synaptic activity, muscle 

contraction). In doing so, students effectively “unpack” the smaller component ideas that make 

up the core principle of information flow (Michael et al., 2009). With each subsequent unit, these 

principles are explicitly integrated and expanded upon, so that by the end of the course, students 

have the biological building blocks necessary to form a complete physiological system. For 

example, early principles of information flow are used to figure out how the gastrointestinal 

system works, including slow waves, enteric nervous system signalling, secretion versus 

absorption, etc.  

While the class time meetings consist of one instructor guiding the large class at the front 

of the room, students are provided with a skeleton framework set of notes for each unit of the 

course and are encouraged to put pen to paper to make note of course content. Students are also 

encouraged to concurrently work through problem solving steps with pen and paper following 

instructor prompts. Instructors begin each unit by providing strong guidance (lecturing) of key 

concepts. As students become more knowledgeable, instructors model how to apply core 

concepts to new situations. By the end of a unit, instructors prompt students with questions to co-

construct new systems and solve complex problems as a large group. Therefore, the instructor-



 

 
 

guided lecture still remains, however in these ways, we posit that our delivery and organization 

of courses content are a modest but manageable departure from a typical PowerPoint, didactic-

based lecture. 

 

Figure 3-2: Phys I and II each took place over a 12-week semester (+2-week exam period). R-

SPQ-2F was administered at the beginning and end of Phys I, and the beginning and end of Phys 

II (four time-points total: R-SPQ-2F 1-4).   

 

 The primary assessment method used in Phys I and II is long-answer written tests. There 

are three written tests in each course; Phys I and Phys II each administer two midterms 

(approximately weeks 5, 9), and a final exam (exam period, approximately week 14) (Figure 3-

2). Each test is worth 30%, 30% and 40%, respectively, of the final course grade. We 

acknowledge that students may rely on rote memorization for some concepts in Phys I and II, but 

contend that long-answer assessments evaluate a student’s ability to explain these concepts and 

apply them to familiar and new scenarios, rather than an ability to identify correct statements. 

Therefore, written long-answer tests were deemed most appropriate to challenge and evaluate 

both students’ LO and HO thinking skills (Biggs et al., 2011; Scouller, 1998b). Each midterm is 

graded out of 30 marks, made up of three 10-mark questions around a central theme or concept 



 

 
 

from a unit in the course (e.g.: action potential propagation). Each question is broken into sub-

questions, which increase in Bloom’s level (Figure 3-3). Questions are intentionally structured to 

elicit varied levels of thinking including problem-solving and application, where multiple course 

concepts must be integrated, applied to new scenarios, and used to make predictions. The final 

exam is structured similarly, but it is graded out of 40 marks, with four 10-mark questions. 

Grading is completed by three trained graduate-level teaching assistants under guidance from the 

instructor. One teaching assistant grades the same test question for all students to improve the 

consistency of grading, a strategy we have previously shown to be highly accurate and time 

efficient (Murrant, 2007). 

 

 

 

 

 

 

Figure 3-3: Sample Test Question from Phys I, Midterm 1. Each test question is modelled in this 

way – total 10 marks, split up into smaller components (e.g.: a, b, c) requiring varying levels of 

ordered thinking skills.   

 

3.3.2 Outcome Measures 

 

Ordered Thinking Skills  

 Individual test questions were categorized as requiring LO or HO thinking skills 

according to the Blooming Biology Tool (BBT) (Crowe, Dirks, Wenderoth, et al., 2008), a rubric 

developed specifically for use in the sciences that aids in the development and categorization of 

 3a) Describe the process by which an action 
potential is propagated down  
the axon of myelinated nerve. (4 marks) 

Blooms’ Level 2 (LO) 

 3b) The disease Multiple Sclerosis causes 
demyelination of previously myelinated nerves. How 
would this affect the propagation of the action 
potential? Why? (2 marks) 

Bloom’s Level 3 (HO) 

 3c) How could you change the membrane of the 
axon in 3b) to restore the action potential propagation 
in unmyelinated regions (without re-myelinating)? 
Propose 2 physiologically sound (but not necessarily 
medically feasible) changes you could make and 
explain how they would work. (4 marks) 

Bloom’s Level 5 (HO) 

 



 

 
 

science-related questions among different levels of Bloom’s Taxonomy. Using the BBT as 

described by Crowe et al. (Crowe, Dirks, Wenderoth, et al., 2008), three individuals (faculty, 

teaching staff, graduate research student), familiar with, but not directly involved in the delivery 

of Phys I and II, independently assigned a Bloom’s level to each segment of a long-answer 

question (i.e. parts a, b, c) on the midterms and finals in Phys I and II. The three individuals then 

met as a group to discuss any questions that had been assigned different Bloom’s levels, until a 

clear consensus was reached (Murrant et al., 2015). Questions assigned Bloom’s levels 1 or 2 

were aggregated as LO, and those assigned levels 3-6 were aggregated as HO (Bibler Zaidi et al., 

2016; Jensen et al., 2014). Every assessment contained both LO and HO questions, although the 

distribution of LO and HO marks varied slightly between assessments. For example, in Phys I, 

midterm 1 had 15 LO marks and 15 HO marks available, while midterm 2 had 17 LO marks and 

13 HO marks available. While we acknowledge that a consistent number of LO and HO marks 

on each test would simplify comparisons between assessments, we felt it important to design 

assessments to best support student learning and reflect the material covered in lecture, rather 

than altering the assessment structure for research purposes.  

 Students’ performance on test questions requiring LO and HO thinking skills was tracked 

throughout each semester. For each assessment, a LO and HO test grade was calculated for each 

student, as the percentage of marks they earned on the available LO and HO questions, 

respectively. For example, if a final exam had 20 LO marks and 20 HO marks available, and a 

student earned 10 of the LO marks and 12 of the HO marks on the final, the student was given a 

LO test grade of 50% and a HO test grade of 60%. This calculation was for research purposes 

only and was not reported to the students during the semester.    

Student Approach to Learning 

 Student approach to learning was measured at the beginning and end of each course (four 



 

 
 

time-points total), using the “Revised Two-Factor Study Process Questionnaire” (R-SPQ-2F) 

(Biggs et al., 2001) (Figure 3-2). The R-SPQ-2F is a 20-item questionnaire commonly used in 

research to measure students’ learning approaches (Christensen Hughes et al., 2010; Jensen et 

al., 2014; G. Newton & Martin, 2013; Sabourin, 2016). Ten items on the questionnaire pertain to 

a student’s DA, and the remaining 10 items pertain to a student’s SA; students respond to each 

item on a 5-point Likert scale; therefore, they may score a minimum of 10 and a maximum of 50 

on each metric. These metrics can further be divided into subscales of motivations (i.e. why 

students are learning) and strategies (i.e. what students do to learn) such that the 20-item 

questionnaire has 5 deep motivation questions, 5 deep strategy questions, 5 surface motivation 

questions, and 5 surface strategy questions. Students may score a minimum of 5 and maximum 

of 25 on each subscale metric. Students were invited to complete the R-SPQ-2F either in-class or 

online, and incentive to win 1 of 3 $50 Hospitality gift cards each semester was offered. 

3.3.3 Statistical Analysis  

 

Ordered Thinking Skills 

 To measure any difference in performance between LO and HO questions on a given 

assessment in Phys I, paired samples t-tests were conducted on each assessment in Phys I. These 

paired sample t-tests were then repeated for Phys II. To measure any change in performance on 

LO or HO test questions across assessments in Phys I, repeated measures ANOVA was 

conducted, followed by Bonferroni post-hoc testing for between group significance. Repeated 

measures ANOVA, followed by Bonferroni post-hoc testing was then repeated across the three 

assessments in Phys II. 

Student Approach to Learning 

 To measure preference for deep or surface approach to learning (and strategies and 



 

 
 

motives subscales) at a given timepoint in Phys I, paired samples t-tests were conducted at the 

beginning and then at the end of Phys I. These paired sample t-tests were then repeated for Phys 

II. To measure any change in deep or surface approach to learning (and strategies and motives 

subscales), over the course of Phys I, paired samples t-tests were conducted between R-SPQ-2F-

1 and R-SPQ-2F-2 in Phys I. Paired sample t-tests were then repeated for Phys II, by comparing 

R-SPQ-2F-3 to R-SPQ-2F-4. 

 All data was analyzed using IBM SPSS Statistics Software Version 24. All data are 

reported as mean ± SD. Significance was accepted at p<0.05.   

3.4 Results 

 

3.4.1 Ordered Thinking Skills 

 In Phys I, 349 students completed both midterms and the final exam and in Phys II 254 

students completed both midterms and the final exam.  

 At midterm 1, students performed significantly better on LO questions compared to HO 

questions in both Phys I (78.5±20.6% LO versus 72.9±19.4% HO, p<0.001) (Figure 3-4A) and 

Phys II (80.5±19.6% LO versus 69.9±18.4% HO, p<0.001) (Figure 3-4B). Surprisingly, 

students’ LO test grade worsened over the course of the semester (i.e. from midterm 1 to the 

final exam) in both Phys I (78.5±20.6% versus 69.4±17.9%, p<0.001) (Figure 3-4A), and Phys II 

(80.5±19.6% versus 72.2±24.3%, p<0.001) (Figure 3-4B). However, students’ HO test grade was 

maintained over the course of the semester in Phys I (72.9±19.4% versus 74.8±20.7%, p=0.37) 

(Figure 3-4A), and improved over the course of the semester in Phys II (69.9±18.4% versus 

79.4±14.8%, p<0.001) (Figure 3-4B). By the final exam, students’ HO test grade was 

significantly better than their LO test grade in both Phys I (74.8±20.7% HO versus 69.4±17.9% 



 

 
 

LO, p<0.001) (Figure 3-4A) and Phys II (79.4±24.3% HO versus 72.2±24.3% LO, p<0.001) 

(Figure 3-4B). 

  

Figure 3-4: Values are means (± SD). Student LO and HO test grades for assessments in Phys I 

(n=349)(A) and Phys II (n=254)(B). Groups not sharing a letter indicate significant differences 

between LO test grades, groups not sharing a symbol indicate signifcant differences between HO 

test grades, p<0.05 (repeated measures ANOVA followed by Bonferroni post-hoc testing). 

*Paired samples t-test revealed significant differences in LO and HO test grades within each 

assessment, p<0.05  

 Ordered thinking data is also displayed in a series of alluvial diagrams to visualize how 

student performance on LO and HO test questions changed throughout Phys I and Phys II 

(Figure 3-5). Students’ LO and HO percentage test grades were converted to letter grades using 

the university’s grading system: 80-100% categorized as “A”; 70-79% categorized as “B”; 60-

69% categorized as “C”; 50-59% categorized as “D”; and 0-49% categorized as “F”, and 

changes in student performance by letter grade are tracked at each time point (Test 1, Test 2, 

Final exam) in both Phys I (Figure 3-5A, B) and II (Figure 3-5C, D).  In both courses, from test 1 

to the final exam, there is a decrease in the portion of students earning "A" grades on LO 

questions (62% test 1 versus 37% final exam in Phys I (Figure 3-5A); 61% test 1 versus 52% 

final exam in Phys II (Figure 3-5C)) and therefore a greater portion of students earning lower 

grades (i.e. B through F) on LO test questions. In both courses, from test 1 to the final exam, 
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there is an increase in the portion of students earning "A" grades on HO test questions (45% test 

1 versus 52% final exam in Phys I (Figure 3-5B); 35% test 1 versus 61% final exam in Phys II 

(Figure 3-5D)), and therefore a decrease in the portion of students earning lower grades (i.e. 3-B 

through F) on HO test questions. 

 

                       

 

       

                  

 

Figure 3-5: Alluvial diagrams depicting student performance tracked from the beginning to the 

end of Phys I on LO questions (A), the beginning to end of Phys I on HO questions (B), the 

beginning to end of Phys II on LO questions (C) and the beginning to end of Phys II on HO 

questions (D). 

3.4.2 Student Approach to Learning 

 One hundred and forty-seven students (39% of class) completed both R-SPQ-2F-1 and R-

SPQ-2F-2 in Phys I; 76 students (26% of class) completed both R-SPQ-2F-3 and R-SPQ-2F-4 in 

Phys II.  
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 At all four time points (R-SPQ-2F-1, 2, 3, 4), students preferred an overall DA to SA 

(Figure 3-6A), and deep motives over surface motives (Figure 3-6B). There were largely no 

significant differences in strategy scores, with the exception of R-SPQ-2F-2 (end of Phys I) 

whereby surface strategy was preferred over deep strategy (Figure 3-6C). 

 

 

Figure 3-6: Values are means (±SD). R-SPQ-2F scores at the beginning and end of Phys I (R-

SPQ-2F-1 and R-SPQ-2F-2, n=147), and the beginning and end of Phys II (R-SPQ-2F-3 and R-

SPQ-2F-4, n=76). A: Student overall approach to learning score, B: Student motive subscale 

score, C: Student strategy subscale score. *Paired samples t-test revealed significant differences 

between deep and surface, of a given metric, at each time point, p<0.05. 

 From the beginning to end of Phys I, and the beginning to end of Phys II, there was no 

significant change in overall deep approach or surface approach to learning scores. Changes in 

subscale metric scores occurred only in Phys I, not in Phys II, whereby students’ deep motive 

score increased (14.0 ± 3.5 versus 14.6 ± 3.5, p=0.02), deep strategy score decreased (15.0 ± 3.2 

versus 14.2 ± 3.0, p<0.001), and surface strategy score increased (15.1 ± 3.7 versus 15.9 ± 3.7, 

p=0.002).       

3.5 Discussion 

 

 This study used a case study approach to document student response to two large 

physiology courses (>300 students), by quantifying academic performance on LO and HO 
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assessment questions, and students’ self-reported approach to learning over the course of both 

semesters. Although large lecture-based classes are commonly associated with a SA to learning 

and LO thinking (Silverthorn et al., 2006; Wood, 2009), we have shown that intentionally 

designed lectures grounded in the core principles of physiology (Michael et al., 2009), which 

assess students through long-answer constructed response questions, can support a DA to 

learning and maintain or improve HO thinking. However, we also have shown that LO thinking 

declines over the course of a semester in this same context. 

Intentional Course Design 

 We describe our primary teaching method as instructional scaffolding, a modest 

adaptation to the traditional didactic lecture and Power Point model. Instructors for both Phys I 

and II use hand-written notes and supportive instruction instructional scaffolding to model the 

development of big picture ideas, integration, and problem-solving, intending to call upon higher 

levels of student cognition (Biggs et al., 2011). Students complete Phys I in their fourth semester 

of study, and therefore are still considered to be novice learners. Intentionally, the instructional 

scaffolding approach implemented by instructors aids students in creating frameworks to 

organize and integrate new information into their prior knowledge (Kirschner et al., 2006), as 

well engaging in cognitive processes to support learning (Arnold et al., 2017). For example, the 

process of elaboration involves connecting what one is learning to information one already 

knows, or to one’s personal experiences (Arnold et al., 2017). This is frequently modelled in 

Phys, as each lecture loops back to a common problem, creating links to information from 

previous units (Arnold et al., 2017). Further, the design of the Phys lecture notes encourages 

students to put pen to paper, compared to the ease of verbatim transcription by keyboard that a 

laptop encourages (P. A. Mueller & Oppenheimer, 2014), therefore allowing students more time 



 

 
 

to process and engage with new information during lecture. Often in lecture, the instructors will 

ask students to put all pens down and just listen as a new concept is discussed. Following 

discussion with the students whereby a personal experience may be shared, or the new concept is 

related to what students are familiar with, pens are picked up and the lecture notes for that 

concept will be completed. By doing so, the instructors intend to model the synthesis, summary 

and organization of relevant information following a discussion, such that students can select 

relevant facts while excluding the irrelevant, organizing information in a meaningful way to 

communicate their understanding of a larger body of knowledge on an assessment. This overt 

modelling of problem-solving using core physiological building blocks may be a manageable 

strategy for other instructors in large classes to consider.  However, we are careful not to 

attribute our findings to this instructional scaffolding teaching style explicitly, as assessment is a 

known driver of student learning.   

 We assess students exclusively using long answer written response questions, where all 

questions on the six tests spanning Phys I and II are intentionally designed at Bloom’s level ≥ 2; 

requiring students to integrate ideas from multiple lectures and analyze new situations, rather 

than testing knowledge of individual facts (Scouller, 1998b) as is typical with MC tests. Given 

that this assessment style was uncommon for most students, we anticipated that student 

performance and approaches to learning would take time to improve after repeated exposure. The 

strongest HO performance was measured at the end of Phys II (i.e. on the last of 6 tests). The 

display of strongest HO performance at the end of Phys II might suggest that a testing effect (i.e. 

repeated exposure, retrieval practice) contributed to the improvement.  However, since questions 

on subsequent tests were always different, and since LO performance declined across subsequent 

tests in a given semester, we suggest that any 'testing effect' in HO performance supports 



 

 
 

scaffolding assessments within and across courses, where students are exposed to HO demands 

early and often. We recognize that large classes are often limited by grading workload, hence 

reliance on MC questions or fewer number of graded assessments overall, but our findings may 

motivate instructors to consider incorporating HO questions early in their semester, and 

documenting student progress on these more complex HO skills. Finally, while our combination 

of instructional scaffolding and long answer tests supports both a deep approach to learning and 

HO thinking skills in novice students on an overall (i.e. class average) scale, we acknowledge 

that our alluvial diagrams show that some students did not show this desired effect over time. 

Therefore, the specific contribution of teaching style, content organization and assessment 

strategy, alone or in combination, would need to be further elucidated using an experimental 

approach considering a greater range of individual student characteristics. 

Ordered Thinking Skills 

 In support of our prediction, HO performance improved over time in Phys II, although 

there was no significant change in HO performance from beginning to end of Phys I. However, 

when these HO results are interpreted alongside the concomitant decline in LO performance 

within each semester, the initial perceived lack of improvement in HO performance in Phys I 

may instead be considered a maintenance of performance. Therefore, the significant 

improvement in HO performance in Phys II may be particularly impressive. Had our study only 

documented student performance at a single time point rather than longitudinally tracking LO 

and HO performance, this would not have been discovered. Therefore, our study is strengthened 

and adds important information to the literature by considering performance longitudinally by 

LO and HO skills.  



 

 
 

 Casagrand and Semsar (Casagrand & Semsar, 2017) also considered Bloom’s Taxonomy 

as a way to report on student skills in an intentionally designed neurophysiology course. 

Specifically, following incremental changes to course instruction and assessment design over 

four years, Casagrand and Semsar (Casagrand & Semsar, 2017) report that student LO and HO 

performance improved on a subset of 12 conserved exam questions, and that students' overall 

performance in the course was similar to the pre-reform, even though the post-reform 

assessments had a greater proportion of HO questions. Our results are consistent with the results 

of Casagrand and Semsar (2017) in that we too show students are capable of performing well on 

HO thinking questions; however, other differences between our study approaches allow for 

extending findings. Specifically, our study reports on novice learners (i.e. first introduction to 

physiology), whereas Casagrand and Semsar (Casagrand & Semsar, 2017) taught more advanced 

students. Also, while the details of the full assessment structure used by Casagrand and Semsar 

(Casagrand & Semsar, 2017) is not explicitly stated, it appears that the Bloomed assessments 

were MC, whereas we have now documented performance on constructed response tests. Finally, 

it is not immediately clear why we show a decline in LO performance while Casagrand and 

Semsar (Casagrand & Semsar, 2017) show improvement, but this may be due to the fact we 

followed one cohort of students across 2 semesters and tracked changes in performance on 

different LO questions throughout the course, whereas Casagrand and Semsar (Casagrand & 

Semsar, 2017) considered differences in performance on a small subset of identical LO questions 

in 2 different cohorts of students.  

 We were surprised to find that students’ LO test grade decreased over the course of a 

semester, particularly since this pattern was consistent in both Phys I and Phys II. Bloom’s 

Taxonomy suggests that in order to build HO thinking skills where information is truly 



 

 
 

understood, each thinking level must be followed in steps up the hierarchy (Pungente & Badger, 

2003). Willingham (Willingham, 2010) argued that students who focus their efforts on practicing 

facts until they are memorized can more easily apply this knowledge to HO learning, 

emphasizing the importance of LO thinking as foundational to HO thinking. Cognitive Load 

Theory posits that if cognitive demands are reduced, subsequent learning may increase 

(Kirschner et al., 2006). Within our Human Physiology course however, the retrieval and 

reproduction of facts is not emphasized, rather big picture core principles are the focus within 

lecture (Michael et al., 2009). As such, students may focus more on connecting and integrating 

concepts as each semester continues, potentially glossing over the specific details required to 

earn full marks on LO questions, without completely evading the understanding of course 

content either (Ramsden, 2003). The constructed response style of our tests means that LO 

questions are not 'all or nothing', as is typical with MC tests, such that a LO score of 70% should 

not be rigidly interpreted as getting 30% of concepts incorrect. Rather, students typically earn 

part marks on LO questions by being able to explain some key elements of a concept, but may 

not articulate their responses as precisely or thoroughly to earn full marks. It could be possible 

that a threshold level of LO understanding is all that is necessary to be able to apply core 

concepts to novel situations and predict outcomes (thus being successful on HO questions). 

Therefore, it is important to not over interpret this finding of a decrease of a LO performance as 

an indication that students know less information as the semester goes on, rather that there is a 

shift towards supporting HO thinking. Importantly, even as LO performance declined, the class 

average on these questions still remained in the very high 60% - low 70% range.  

 A final important consideration in this study is the change in performance over time. A 

student’s cognitive load may be increasingly at capacity by the end of each semester as concepts 



 

 
 

have been building throughout the Human Physiology course, compounded with studying 

information from other courses students are taking concurrently (typically four others per 

semester), especially during the final exam period. Therefore, students may have increased 

difficulty in retaining and explaining the specifics required to perform well on LO questions. 

Considering that LO performance consistently worsens, but this pattern does not occur in HO 

performance, it appears that performance of HO thinking skills may be protected from the end of 

semester cognitive overload. This result suggests that student grades may actually improve if 

instructors were to emphasize HO questions on final exams. 

Student Approach to Learning  

 At all four time points measured (R-SPQ-2F 1-4), students reported a preference for a 

DA to learning over a SA to learning, deep motives over surface motives, but no consistent 

preference for deep or surface strategies. Combined, these findings suggest that, at the very least, 

students can maintain a DA to learning over the duration of two large, lecture-based courses, 

however they do not appear to adopt a deeper approach over time after exposure to our course 

context.  

 The DA scores recorded in our study (29.0, 28.8, 31.6, 30.8, respectively) are roughly 

comparable to those presented in the literature, although most measures of student approach to 

learning in the literature are recorded at a single time-point  (Gijbels et al., 2008; Rajaratnam et 

al., 2013; Sabourin, 2016), and the level of detail regarding the context in which the learning 

takes place varies. For example, a DA score of 33.4 was reported for fourth-year Faculty of 

Science students (n=30) from a variety of programs (e.g.: Biology, Computer Science, Physics) 

(Sabourin, 2016), but no information about specific course contexts was given. In comparison, 

first-year medical students in a physiology course (n=142) taught with a “didactic, non-problem-



 

 
 

based learning curriculum” and assessed with MC exams, reported a DA score of 30.9 for males 

and 31.4 for females (Rajaratnam et al., 2013). These  DA scores are close to, or slightly higher 

than those in our study, despite a classroom/assessment context commonly cited to encourage a 

SA to learning (Silverthorn et al., 2006; Wood, 2009). However, these students are in 

professional school, suggesting that they are already highly motivated individuals with good 

study habits. One of the greatest challenges with interpretation is that there is no guideline or 

standard to determine what constitutes a 'high' or 'low' approach to learning score. It is also 

unclear what magnitude of change in approach to learning score would be necessary to translate 

into a meaningful practical change for students. Finally, while studies often report on overall 

DA, the relative contribution of subscales (i.e. motives versus strategies) that make up the overall 

score are not commonly reported. Our study expands on the existing literature by reporting a 

series of approach-to-learning scores pre- and post-exposure to an intentionally designed 

learning environment, and provides details on the course context where these values were 

obtained. Moreover, our study not only reports overall approach to learning values, but subscale 

metrics as well and thus may be a valuable reference point to researchers attempting to 

contextualize their own student data.   

 Interpretation of our findings must also consider the potential for student response bias, 

even though all responses were anonymized and did not contribute towards grades within the 

class. Students were asked to complete R-SPQ-2F-1 (baseline approach to learning) while 

thinking about how they approached learning in Introductory Biochemistry, a prerequisite for 

Phys I that uses lecture and MC assessments formats commonly shown to reinforce a SA 

(Alonso et al., 2008; Biggs et al., 2011; Scouller, 1998b). The unexpected reporting of a 

preference for a DA on this baseline survey may be influenced by social desirability; where 



 

 
 

students respond to the questionnaire such that they appear to be “good” students at the 

beginning of the term even if they do not accurately reflect their experiences (A. L. Miller, 

2011). For example, a student would likely recognize question #13: “I work hard at my studies 

because I find the material interesting” (label: deep motive), as being associated with “good” 

student behaviour and therefore may inaccurately report higher Likert scale responses (e.g.: 

always or frequently true), increasing their overall DA score. As such, the consistent finding of 

an overall preference for a DA over a SA to learning, may be driven by students’ responding in a 

socially desirable way on the motive subscales in particular.  

 We also acknowledge that only a subset of students from each course participated in the 

R-SPQ-2F questionnaires (39% in Phys I and 26% in Phys II). While this is a typical response 

rate for voluntary surveys, this smaller subset may not be fully representative of the whole class. 

Students were asked to complete the same survey four times, so it is possible that they felt survey 

fatigue and did not wish to participate (Pecoraro, 2012) as time went on. In line with social 

desirability, our cohort of survey responders was on average academically stronger than the full 

class (+5%), although their final grades did span the spectrum from F-A. However, it is 

important to note that this subset of students still showed the same patterns in HO and LO 

performance over the duration of each course as the full cohort, albeit at a slightly higher 

absolute grade.  

 Finally, the specific questions that make up the strategy subscales should also be 

considered carefully when interpreting these results. Although the R-SPQ-2F has been validated 

in higher educational settings, upon critical review of individual questions, we would argue that 

the tool may not be appropriate for all course contexts. For example, there is not a required 

textbook for Phys I or II, yet question #18: “I make a point of looking at most of the suggested 



 

 
 

readings that go with the lectures” contributes to students’ deep strategy score. Therefore, if 

students responded “never true” to this statement, it would inappropriately decrease their overall 

deep strategy score. The limited relevance of some question items to our Human Physiology 

context may explain the inconsistent pattern of results, specifically with result to the strategy 

subscales. A multi-methods approach, including focus groups or open-ended survey questions, 

could strengthen future studies and gain perspective on students’ experiences, including their 

motivators and strategies in response to our unique teaching and learning context.  

3.6 Conclusion 

 

 Using a case study approach, we documented that a large physiology course sequence can 

support a DA to learning, and improve students’ HO thinking skills related to core physiology 

principles over time. These findings may encourage other educators to critically review their 

teaching and assessment strategies and consider incremental changes, including distinguishing 

between LO and HO student performance to ensure that student outcomes align with the overall 

learning outcomes of their course. Awareness of students' motivations and strategies in their 

approach to learning may also influence this relationship, but the specific impact would require 

further consideration within a give course context. Overall, our results support that large 

enrollment courses with instructor-led lectures and test-based assessment do not preclude 

students from achieving higher-order thinking skills that are required for physiology. Future 

research could consider a more experimental approach to differentiate between the specific role 

of individual factors. 



 

 
 

3.7 Bridge to Chapter 4 

 

 While an experimental approach to Study 1 may allow for differentiation between factors 

that influenced student learning, it is important to recognize that student learning occurs beyond 

the scope of an individual course. Specifically, many students complete five courses 

concurrently. These courses may use variable teaching and assessment methods, thus variably 

influencing student learning. Therefore, to understand student learning most comprehensively, 

we must consider a complete curriculum, as experienced by students. In particular, the 

assessments students are exposed to in a curriculum is of interest, as assessment is widely 

recognized to be a key influencer or driver for student learning.  

 As previously noted in Chapter 1, traditional forms of assessment (e.g. multiple choice 

testing) are often relied upon in large, classroom-based curricula (i.e. the context of PSE today). 

As an overarching goal of PSE is to prepare students for a smooth transition to the workplace, 

this may be problematic as such assessment methods often provide little opportunity for the 

development of competencies and skills required in the workforce. Authentic assessment is a 

well-regarded approach to support student learning and skill development, closing the gap 

between the classroom and real-world. However, most discussions of authentic assessment occur 

beyond the classroom-based context (e.g. work placements, co-op, internships). Interestingly, the 

UoG SMA highlights the intention for students to engage in a high impact education through 

authentic assessments, but to date an institutional definition of authentic assessment fails to exist, 

and further, there has been no documentation of the prevalence of authentic assessments at this 

primarily classroom-based institution. Therefore, the next goals of this research  were to 1. 

develop a definition of authentic assessment in a classroom-based curriculum, 2. develop a tool 



 

 
 

to evaluate of authenticity of assessments, and 3. to document the prevalence of authentic 

assessments across a complete curriculum, as experienced by students. 
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Chapter 4: Does a classroom-based curriculum offer authentic 

assessments? A strategy to uncover their prevalence and 

incorporate opportunities for authenticity. 
 

As published with minor revisions: 
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4.1 Abstract 

 Authentic assessment is revered to support student learning, but it is typically 

described within the context of work-integrated learning and professional schools, leaving 

one to question whether a traditional classroom-based curriculum can offer authentic 

assessments. This study documented the prevalence of authentic assessments throughout a 

complete Health Science undergraduate curriculum in accordance with the four core 

dimensions of authentic assessment: realism, cognitive challenge, evaluative judgement 

criteria and feedback. Using a literature-informed authentic assessment tool and 

institutionally standardized course syllabi, 455 assessments in 62 courses were classified as 

low, moderate or high on core authentic assessment dimensions (scored with values of 1, 2, 

or 3, respectively). Results show that few assessments scored high across all core 

dimensions (<1% of all assessments), as there was considerable variability across 

dimensions. Feedback was the weakest dimensional authenticity score (1.5±0.4). Authentic 

assessments were more prevalent within upper-year, small capstone courses, although they 

were not precluded from early-year, large classrooms. Assignments were significantly 

more authentic than tests (2.0±0.5 vs 1.5±0.4), though tests were more dominant in the 

curriculum (63% marks from tests vs. 37% from assignments). This work serves as a 

model for others seeking to review assessments in their curriculum and provides evidence 

from a large, representative BSc program to make practical recommendations to promote 

authenticity of assessments.  

Keywords: authentic assessment; realism; evaluative judgement; feedback  
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4.2 Introduction 

 

 Assessment is central to and drives student learning, setting standards and intentions for a 

course (Gibbs & Simpson, 2005). Assessment impacts how students approach studying, the 

content they focus on, how they perceive courses and even how they select courses for their 

schedules (Brown, 1997; Gibbs & Simpson, 2005). While students typically experience their 

education as a curriculum (five concurrent courses/semester), assessment design is often 

conducted in isolation within a single course (Dawson et al., 2021). Curriculum mapping of 

learning outcomes has become more prevalent for programs to better understand and articulate 

their progressive learning goals, but the documentation of these through assessments has 

received less attention with respect to the quality of assessments that students experience across 

their curriculum. Therefore, to offer a learning experience most effectively and comprehensively 

to students through assessment design, we must understand the curriculum as experienced by 

students (i.e. beyond one course).  

 A test-based environment focused in knowledge reproduction is often relied upon in 

undergraduate science assessments (Villarroel et al., 2018, 2019), primarily requiring the recall 

of disjointed facts, memorization and rote-problem solving (Wood, 2009). A test-based 

environment focused on recall and memorization is particularly seen in lower level study due to 

the focus on foundational knowledge and large courses as a result of resource constraints (e.g. 

time, teaching support, administrative load) (Kerr, 2011). Consequently, graduates experience 

difficulties in applying knowledge in new, real-life situations and lack preparedness for 

employment (Wood, 2009). As the responsibility for equipping students with adequate 

employability skills is increasingly placed on higher education institutions (Sokhanvar et al., 

2021), there is an increased demand in competencies for learners (e.g. critical thinking, problem 
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solving, communication). Therefore, rote learning and regurgitation of facts or procedures 

associated with the commonly relied upon test-based environment is insufficient (Wiggins 1990). 

Instead, the design of assessment processes where the focus is shifted from memorization of 

disjointed facts to supporting student learning may lead to the development of skills that 

graduates require for everyday life.  

 A well-regarded approach to better support student learning and close the gap between 

the classroom and real world is authentic assessment (Wiggins, 1990). Authentic assessment is 

reported to engage students in problem solving and critical thinking (Sokhanvar et al., 2021). 

The term authentic assessment was first established by Grant Wiggins (1989), positing that 

knowledge and ability should be tested through the performance of exemplary tasks. As the level 

(or degree) of authenticity can vary, authenticity can be scaffolded to offer a range of assessment 

opportunities to students (Bosco & Ferns, 2014; Iverson et al., 2008; Kaider & Hains-Wesson, 

2017). Notably, while many definitions of authentic assessment exist in the literature, consistent 

among these is the element of real-world experience, often while solving ill-structured problems 

(Bosco & Ferns, 2014; Wiggins, 1990). Authentic assessment is reported to close the gap 

between the classroom and the outside world by presenting students with an assessment task that 

mimics those performed by professionals in the field, and/or physically occurs in the workplace 

(Wiggins, 1990). As such, authentic assessment is most often discussed in the literature within 

the context of work-integrated learning and professional schools (J. T. M. Gulikers et al., 2004; 

Kaider & Hains-Wesson, 2017). Limiting discussions and practices of authentic assessment to 

work-integrated learning and professional schools may be problematic given that these 

environments tend to be smaller in class size relative to a general degree programs, and further, 

are also smaller in number across the curriculum (Nursing, n.d.). Notably, work-integrated 
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learning and professional school benefit from a common professional goal among most students 

(e.g. nursing) rather than a variety of career goals that would be typical in traditional, large 

classroom-based curricula. However, several conceptualizations of authentic assessment do 

move beyond just the relevance of the task to professional life, and include relevance to daily-life 

outside of work (e.g. case study, reflection) (Bosco & Ferns, 2014), consider the level of 

intellectual engagement with the task (Bosco & Ferns, 2014), and the importance of judgement 

related to criteria (J. T. M. Gulikers et al., 2004).  

 Most recently, Villarroel et al. (2018) comprehensively reviewed the literature to 

conceptualize authentic assessment for more traditional university-based learning. Rooted in 

existing authentic assessment literature, they outlined the design dimensions required to bring 

authenticity to classroom-based (versus work-based) learning. They present a practical stepwise 

model to incorporating authentic assessment into classrooms, outlining three core dimensions: 

realism, cognitive challenge, evaluative judgement to be implemented over four steps (1. realism, 

2. cognitive challenge, 3. evaluative judgement criteria, 4. evaluative judgement feedback) 

(Villarroel et al., 2018, 2019). Realism describes the closure of the gap between the classroom 

and real-world by engaging students with problems or important questions that are relevant to 

everyday life beyond the classroom (Bosco & Ferns, 2014; Villarroel et al., 2019). Closure of the 

gap between the classroom and real-world can be achieved by contextualized problems and/or by 

presenting the task in a setting beyond the classroom. Cognitive challenge describes the thinking 

skills required to use knowledge, process information, make connections and rebuild information 

to complete a task (Villarroel et al., 2018, 2019). Evaluative judgement describes the need for 

students to judge their own performance and regulate their own learning through the experience 

of judging quality (e.g. criteria) and providing and receiving information regarding their 
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responses to assessments (e.g. feedback) (Villarroel et al., 2018, 2019). 

 While the framework by Villarroel et al. (2018) is comprehensive in describing 

dimensions of authentic assessment, there is limited research on the prevalence of authentic 

assessment across a complete classroom-based curriculum. Bosco and Ferns (2014, 285) state 

that “authentic learning tasks are fundamental measures of a program’s distinctiveness and 

serves as an important criterion for attracting students”. Notably, the institution under study in 

this paper indicates a central commitment to authentic assessment within the Institutional 

Strategic Mandate Agreement, a document which outlines teaching and learning initiatives: 

“Through…authentic assessments, we aim to provide our students with a high impact education” 

(2017-20 Strategic Mandate Agreement, 2016). As institutions consider where and how to 

incorporate authentic assessment to support student learning, it is important to document 

authentic assessment opportunities that are currently offered across the complete curriculum as 

experienced by the students (i.e. beyond one course), particularly in classroom-based learning. 

To this end, we sought to firstly inventory all the assessments students are exposed to throughout 

a primarily classroom-based health sciences curriculum. Secondly, we sought to document the 

prevalence of authentic assessment throughout this curriculum in accordance with the core 

dimensions of authentic assessment presented by Villarroel et al. (2018). We further considered 

inventory and authenticity data in terms of year of study (first-year – fourth-year), class size 

(small, medium, large), and assessment type (test or assignment). While this study is not likely to 

be the first complete assessment inventory of a broadly applicable health sciences curriculum, 

this study is the first to be shared widely with practical suggestions for use beyond an 

institutional level. Notably, we provide specific evidence-based recommendations to improve 

authenticity of assessments based on a widely representative undergraduate science program, 
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while providing a strategy for others who many want to review their existing curriculum. Finally, 

specific assessments from our curriculum are highlighted, which may serve as practical 

exemplars to motivate others. 

4.3 Methods 

 

4.3.1 Research context 

 

 This research takes place at a Canadian research-intensive, comprehensive university. 

Health science majors (Biomedical Sciences, Human Kinetics and Nutrition and Nutraceutical 

Science) comprise ~40% of the Bachelor of Science program student population (n=~3900) 

(Common University Data Ontario (CUDO), 2019). The university is competitive enrollment, 

with incoming high school averages in the mid-80% and above for health science majors. 

Typically, students complete the BSc health sciences program over a total of eight semesters 

(~four years). During this time, students complete a selection of biology, chemistry, physics, 

math courses (i.e. core courses), a selection of science courses that concentrate on an area of 

health sciences (i.e. restricted electives), and a selection of other science or liberal education 

courses (i.e. free electives). Of note, courses completed in early years are common to all 

undergraduate BSc students at the institution of study, and largely at similar institutions across 

Canada, regardless of major (e.g. computer science, physical science, agriculture), therefore this 

subset of data can be applicable to students beyond health sciences.  

4.3.2 Developing an assessment inventory 

 

 A list of core courses and restricted electives available to the three health science majors 

was collated based on the published course calendar and freely available standardized syllabi for 

each course were collected (no data collected for free elective courses). Year level (first-, 

second-, third- and fourth-year) and class size of each course was recorded and subsequently 
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categorized as small (one-40 students), medium (41-240 students) or large (>240 students) based 

on the classification of Cash et al. (2017). Further, the number of assessments per course and 

their weighting towards a final grade in the course (out of 100%, i.e. a proxy for assessment size) 

was recorded. Assessments were categorized as ‘test’ (quiz, midterm and final exam) or 

‘assignment’ (all other assessments, e.g. paper, project). Upon documenting the opportunities for 

assessments that students are exposed to throughout the curriculum as an inventory, the 

prevalence of authenticity among these was determined.  

4.3.3 Development of the authentic assessment tool  

 

 Rooted in the core dimensions of authentic assessment identified by Villarroel et al. 

(2018, 2019), our research operated under the following evidence-informed definition: Authentic 

assessment refers to a formally evaluated assessment activity which engages students with 

problems or important questions that are relevant to everyday life beyond the classroom; 

prompts students to use higher levels of thinking to extend knowledge and thinking, while also 

providing an opportunity to enhance self-regulated learning by engaging with grading criteria 

and providing and receiving feedback. Following this conceptualization of authentic assessment, 

we created the authentic assessment tool, a rubric that allows for scoring of individual 

assessments against each of the core dimensions proposed by Villarroel et al. (2018); realism, 

cognitive challenge, evaluative judgement – criteria and evaluative judgement – feedback (Table 

4-1). Notably, our tool presents each dimension on individual rows, allowing one dimension to 

score different from the others, and specific descriptors range from low to moderate to high 

levels for each.
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Table 4-1: The Authentic Assessment Tool

 

 LOW (1) MODERATE (2) HIGH (3) 

Realism:  

-assessment engages 

students with problems or 

important questions that 

are relevant to everyday 

life beyond the classroom.   

 Assessment minimally engages 

students with problems or important 

questions that have relevance 

beyond the classroom; gap remains 

between classroom and real-world 

context 

 Assessment moderately engages 

students with problems or important 

questions that have relevance beyond 

the classroom; begins to bridge the gap 

between classroom and real-world 

context 

 Assessment highly engages students 

with problems or important questions 

that have relevance beyond the 

classroom; bridges the gap between 

classroom and real-world context 

Cognitive Challenge: 

-categories of cognitive 

process related to using, 

modifying or rebuilding 

knowledge into something 

new. 

 Memory Skills: requires student to 

identify &/or provide info or facts; 

recognition or understanding 

(associated verbs: identify, 

describe, summarize, define, 

recount, explain).  

 Application and Analytical Skills: 

requires the unpacking and organization 

of information in multiple sources, 

types or relationships; requires a 

response to a hypothetical situation 

(associated verbs: compare /contrast, 

relate, interpret, integrate). 

 Transfer skills: require students to 

design or put elements together to form 

a coherent whole &/or make an original 

product (associated verbs: judge, 

decide, critique, suggest, design, create, 

innovate).  

Evaluative Judgement 

Criteria:   

-assessment provides 

opportunities for students 

to critically judge their 

own performance based on 

clear expectations. 

 Students are provided with 

published (explicit) criteria a priori  

 

 

(e.g. instructions, rubric, grading 

scheme)   

 

 Students are provided with published 

AND latent criteria (those used in 

judgement when grading) a priori  

 
(e.g.: follow-up to initial instructions 

via discussion, email, post on 

Courselink (D2L); Graded exemplars 

may be shared; criteria may be co-

created with students). 

 

 Published and latent criteria are not 

only provided a priori, but students are 

engaged with such criteria pre- &/or 

post-completion 

 

(e.g.: critiques/critical reflections, self 

and/or peer assessment using those 

criteria)  

 

Evaluative Judgement 

Feedback:  

- assessment engages 

students with meaningful 

feedback to allow for 

improvement. 

 Content-specific feedback &/or a 

grade is provided in response to the 

graded assessment.  

 Content-specific feedback AND 

generic skill feedback are provided in 

response to the graded assessment.  

 

 Content-specific feedback AND generic 

skill feedback are provided in response 

to multiple iterations of a similar 

assessment (graded or ungraded) i.e. 

drafts, practice tasks.  
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4.3.4 Application of the authentic assessment tool 

 

 Using the information collated in the assessment inventory and freely available course 

syllabi, individual assessments were scored according to each dimension of authenticity on the 

authentic assessment tool. This process involved three evaluators independently placing each 

assessment on the authentic assessment tool. Following the initial application of the authentic 

assessment tool, evaluators came together as a group to reach consensus, similar to methods 

previously suggested for applying the Bloom’s Taxonomy framework to assessments to identify 

their level or rank (Crowe, Dirks, & Wenderoth, 2008). Following group consensus, instructors 

from each course offering were invited to participate in a brief (15-minute) semi-structured in-

person discussion with an evaluator to confirm details about their course’s assessment structure 

and design. This process allowed the confirmation of the initial categorical authentic assessment 

scoring (low, moderate, high) that was retrieved from the syllabi, or provided additional 

information necessary for scoring that was not present on the syllabi through a series of prompts 

and pointed questions (e.g. can you tell me a bit about how you provide feedback on the 

midterm?) (Appendix H).  

 Each assessment was assigned a categorical score of low, moderate or high for each of 

the four authentic assessment dimensions, which were then converted to numerical scores of one, 

two, three, respectively. These four dimensions were then averaged to give individual 

assessments an average authentic assessment score (/3). This method of calculating an average 

authentic assessment score was repeated for all assessments in a course. To account for the 

different weighting of assessments (i.e. assessment size) within a course, each assessment was 

multiplied by its weighting (/100) and these scores were summed to produce a course-level 

authenticity score. For example, a weekly quiz worth 1% would contribute much less to the 
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overall authenticity score of a course compared to a final term paper weighted at 40%. The same 

process was repeated on an individual dimension to produce the dimensional authenticity scores, 

allowing for the examination of differences between dimensions.  

4.3.5 Statistical Analysis 

 

 An unpaired t-test was performed to compare the average authentic assessment score of 

core courses and restricted electives. A series of one-way ANOVAs were performed to compare 

between dimensional authenticity scores of the complete curriculum (Figure 4-1), overall 

average authentic assessment score by year of study and dimensional authenticity scores by year 

of study (Figure 4-2), and overall average authentic assessment score by class size and 

dimensional authenticity scores by class size (Figure 4-3). Tukey’s HSD post-hoc analyses were 

conducted for multiple comparisons. A linear regression was performed to analyze the 

relationship between average authentic assessment score and class size specifically in the fourth-

year (Figure 4-4). A series of unpaired t-tests were performed to compare the overall average 

authentic assessment score and dimensional authenticity scores by assessment type (Figure 4-5). 

Results are presented with mean ± standard deviation.  

4.4 Results 

 

4.4.1 Assessment inventory 

 

 Table 4-2 provides an overview of the assessment inventory. In the overall curriculum, 

there were 62 courses (Appendix F), taught by 45 instructors. Approximately 45% of courses 

considered in analyses were core courses for a given major while the remainder considered were 

restricted electives. Class sizes ranged from 1-on-1 research opportunities to a maximum of 600 

students per section, translating to 13 small, 25 medium and 24 large classes. Notably, first-year 
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was comprised of only large classes, while fourth-year was comprised of primarily small and 

medium classes.  

Table 4-2: Assessment Inventory   

 

Overall 

Curriculum 

1st year 2nd year 3rd year 4th year 

# Courses 62 8 8 18 28 

# Courses with seminar or lab   

n (%) 

 

28  

(45%) 

8  

(100%) 

5  

(63%) 

8 

(44%) 

7  

(25%) 

Class Size      

Range 1:1-600 300-600 216-580 16-500 1:1-290 

Average Class Size (X̄±SD) 218±183 445±115 439±130 220±146 89±83 

# SMALL courses 

(<40) 

13 (21%) 0 0 3 10 

# MEDIUM courses 

(<240) 

25 (40%) 0 1 8 16 

# LARGE courses 

(>241) 

24 (39%) 8 7 7 2 

# Assessments total 455 123 72 100 160 

Range in # of assessments/course 2-27 6-27 4-16 2-8 2-18 

Average # assessments per 

course (X̄±SD) 

7 ± 5 16 ± 8 9 ± 5 6 ± 2 6 ± 3 

% marks comprised of tests 

(T)  

vs. assignments (A) 

63% 

37% 

78% 

22% 

88% 

12% 

76% 

24% 

43% 

57% 

 

There was a total of 455 assessments offered, with an average 7±5 assessments per 

course, ranging from 2-27 assessments per course. The average number of assessments per 

course decreased from first-year (16±8) to fourth-year (6±3). Regarding assessment type, 63% of 

possible marks comprising the curriculum were assessed by tests, and 37% of possible marks 
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comprising the curriculum were assessed by assignments. There was also variability in 

assessment type between years of study, such that tests dominated the curriculum in years 1-3 

and assignments dominated the curriculum in year four. Specifically, first-year was comprised of 

only 22% assignments (78% tests), and fourth-year was comprised of 57% assignments (43% 

tests). 

4.4.2 Prevalence of authenticity  

 

The overall average authenticity score for all 62 courses was 1.8±0.6. The average authenticity 

score for core courses (1.6±0.3) was significantly less authentic than restricted electives  

 

Figure 4-1: Overall authentic assessment score and dimensional authenticity scores for the 

complete curriculum. To account for different weightings of assessments within a course, each 

individual assessment score was multiplied by its respective weighting before contributing to the 

overall authentic assessment score. Dimensions not sharing a letter are significantly different 

from each other (p<0.01). 

(1.9±0.5). The dimensional authenticity scores for all 62 courses were similar on realism 

(1.9±0.7), cognitive challenge (2.0±0.6), and evaluative judgement criteria (1.9±0.5), while 
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evaluative judgement feedback was significantly less authentic than all other dimensions 

(1.5±0.4, p<0.01) (Figure 4-1). 

 Of all 455 assessments considered, only four assessments (0.9%) scored high across all 

four dimensions, while 49 assessments (11%) scored low across all four dimensions (see 

Appendix G for sample assessment scoring). When considering authenticity of an individual 

assessment, there was often variability in how an assessment scored on each of the four 

dimensions as 80% of assessments earned different levels of authenticity across the four 

dimensions. 25% of assessments (n=114) scored high for realism, which was commonly coupled 

with high cognitive challenge (n=84, 74% of the time). When realism was low (n=173, 38% of 

assessments), no other dimension scored high. Further, only 3% of assessments scored high for 

feedback, while 57% of assessments scored low for feedback.  

 Authenticity of assessments significantly increased across year of study, with fourth-year 

being more authentic than first-year (2.0±0.4 versus 1.5±0.3, p=0.011) (Figure 4-2). This pattern 

holds true for dimensional authenticity scores of realism (2.2±0.6 versus 1.5±0.7, p=0.012), 

cognitive challenge (2.3±0.6 versus 1.6±0.4, p=0.013) and evaluative judgement feedback 

(1.7±0.4 versus 1.2±0.2, p=0.031) (Figure 4-2). No significant differences were shown between 

years one to four on evaluative judgement criteria (p=0.93).  

 There were significant differences in authenticity scores between class sizes. The 

authenticity scores for small (S) classes were significantly higher than medium (M) and large (L) 

classes (S: 2.2±0.5, M: 1.8±0.3, L:1.6±0.4, p<0.05) (Figure 4-3). This pattern holds true for 

dimensional authenticity scores of realism (S: 2.5±0.7, M: 1.9±0.5, L: 1.5±0.5, p<0.05), 

cognitive challenge (S: 2.5±0.6, M: 2.0±0.4, L: 1.6±0.5, p<0.01) and evaluative judgement 

feedback (S: 1.9±0.4, M: 1.5±0.3, L: 1.3± 0.4, p<0.01) (Figure 4-3).  
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Figure 4-2: Overall authentic assessment score and dimensional authenticity scores for the 

complete curriculum by year of study. Within the overall curriculum and each dimension, years 

of study not sharing a letter are significantly different from each other (p<0.01).  

 

 There were no significant differences in dimensional authenticity scores between class 

sizes for evaluative judgement criteria. To determine if class size was simply an artifact for year 

of study, we also considered the impact of class size within a year of study. Specifically, in 

fourth-year courses (i.e. the only year with small, medium and large courses), there was still a 

negative relationship between authentic assessment score and class size, such that as class size 

increased, authentic assessment score decreased (F(1,26)=6.8, p<0.05) with an R2 of 0.2 (Figure 

4-4).  
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Figure 4-3: Overall authentic assessment score and dimensional authenticity scores for the 

complete curriculum by class size.  Within the overall curriculum and each dimension, class 

sizes not sharing a letter are significantly different from each other (p<0.05).  

 

 

Figure 4-4: Overall authentic assessment score for fourth-year courses by class size. As class size 

increases, authenticity decreases (F(1,26)=6.79, p<0.05), R2 of 0.21.  
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Figure 4-5: Overall authentic assessment score and dimensional authenticity scores for the 

complete curriculum by assessment type (test, assignment). Overall and by each dimension, 

assignments were significantly more authentic than tests (p<0.001). 

 

 Assignments displayed significantly higher authenticity scores than tests (2.0±0.5 versus 

1.5±0.4, p<0.001) (Figure 4-5). This trend holds true for dimensional authenticity scores of 

realism (2.3±0.8 versus 1.5±0.6, p<0.001), cognitive challenge (2.3±0.7 versus 1.5±0.5, 

p<0.001), evaluative judgement criteria (1.9±0.7 versus 1.7±0.5, p<0.001) and evaluative 

feedback (1.6±0.6 versus 1.3±0.5, p<0.001) (Figure 4-5). 

4.5 Discussion 

 

 This research inventoried assessments across a complete undergraduate health science 

curriculum and subsequently determined the prevalence of authenticity among these using a 

four-dimensional framework. We present a tangible process that can be adopted by others 

looking to review their curriculum (or course) from an authentic assessment lens, and improve 

upon existing authentic assessment frameworks to facilitate application to a variety of 

assessments. Overall, our program had few examples of authentic assessments, although 

prevalence varied by year of study, class size (small, medium, large) and assessments offered 
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(type, number), and even across individual dimensions. 

The authentic assessment tool can be used to score typical assessments across a variety of 

courses  

Our tool was applied to 455 assessments in 62 courses spanning multiple disciplines (e.g. 

biology, chemistry, physics, math, physiology, nutrition, pathology etc.). We were able to score 

all assessments using the tool, largely from publicly available course syllabi (i.e. only 16% of 

assessments could not be scored confidently from syllabi alone). From syllabi, realism could 

often be determined from assessment descriptions (e.g. weekly quiz to check for reading 

completion, social media posts extending course work to a new audience), and learning 

outcomes linked to specific assessments were commonly used for determining cognitive 

challenge (e.g. apply core concepts of physiology to a disease, synthesize novel ideas through a 

grant proposal). While some course syllabi clearly explained criteria (e.g. included rubrics, 

implicit expectations, description of review sessions), many did not communicate these. 

Similarly, while some clearly explained feedback processes (e.g. peer-evaluation, multiple draft 

submissions), this dimension tended to be lacking description on syllabi. 68% of authentic 

assessment scores were confirmed accurate upon discussions with instructors while 32% of 

authentic assessment scores were clarified. Of those that were clarified, most commonly (75% of 

the time) evaluators had underscored the assessments. For example, post-discussion with an 

instructor, a score commonly changed from low to moderate. 

 When faculty were contacted for follow up, we were encouraged by their willingness to 

engage in conversation about their assessment. 91% (n=41) of instructors participated in semi-

structured, in-person discussions to confirm and clarify authentic assessment scores. Instructors 

demonstrated interest in what others in the curriculum were doing and expressed interest to learn 
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about the outcome of the study and receive personalized feedback about their assessments. One 

of the greatest, albeit unanticipated impacts of this work, may be that most instructors are open to 

discussing their assessment design with others, and were receptive to immediate feedback (e.g. 

one instructor had never considered providing their rubric to students before the oral 

presentation). Upon reflection, we believe that our strategy of speaking with individual faculty 

with specific knowledge of their course already, rather than sending a group email inviting 

interested faculty to join a workshop with general information, may be an effective model to 

promote faculty buy-in and encourage ongoing course review. 

Advantages of our tool over other frameworks 

 While other conceptualizations and frameworks of authentic assessment exist, we posit 

that the authentic assessment tool is advantageous in several ways. Firstly, the tool 

conceptualizes authentic assessment on four core dimensions, whereas the single dimension of 

realism often dominates other authentic assessment definitions. For example, Kaider and Hains-

Wesson (2017) applied a realism-focussed framework to all assessments from a subset of courses 

(n=40) across four (unspecified) faculties according to Unit Guides and found that 43% of 

assessments across all faculties were authentic, with all courses offering some form of authentic 

assessment. Had we considered only realism in our framework, 25% of all assessments would be 

considered highly authentic, when in fact our conclusion is that the prevalence of highly 

authentic assessments in this classroom-based curriculum is low (i.e. 0.9% (n=4 of assessments 

scored high across all four dimensions). The focus on realism is not surprising, given that 71% of 

articles included in a recent systematic review of authentic assessment literature focused on 

realism, while only 55% of articles focused on cognitive challenge and 38% of articles focused 

on evaluative judgement (Villaroel et al. 2018). However, by considering all four dimensions, 
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our tool was able to identify several highly realistic assessments that could still benefit by 

increased opportunities for evaluative judgement. For instance, a fourth-year occupational 

biomechanics course (n=75 students) has a highly realistic and cognitively challenging 

assignment where student teams enact the role of a consulting company to assist local business 

partners in developing an ergonomics plan for reducing musculoskeletal injuries in their 

workplace. However, the assignment criteria are focussed largely on the mechanics of the task 

(length, format, etc.) and the final project is presented to the class, with the instructor being the 

sole source of feedback at the end of the project. Therefore, there is room to increase engagement 

with evaluative judgement criteria and feedback through avenues such as early discussion of 

latent criteria using a variety of student exemplars, inclusion of personal reflection or peer-

feedback and/or inviting the community partner to provide ongoing informal feedback 

throughout the semester for the students to act upon.  

 In addition to considering dimensions of authentic assessment beyond realism, another 

advantage of our authentic assessment tool is that it allows for an assessment to score variably 

between dimensions. Notably, our results demonstrated that 80% of assessments earned different 

levels of authenticity across the four dimensions. In comparison, Bosco and Ferns (2014) 

framework grouped dimensions of authentic assessment together in a single cell of a rubric and 

required multiple dimensions of authentic assessment to be satisfied at the same level for 

classification within the given cell. The levels were then stratified based on proximity to the 

workplace. Bosco and Ferns specifically used their framework to analyze work-integrated 

learning summative assessments in a curriculum across programs (e.g. pharmacy, biomedical 

sciences) and it was concluded that the biomedical sciences program offers an “adequate range” 

of “highly authentic” tasks in diverse settings, while pharmacy administers a “high number” of 
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authentic assessment tasks in limited workplace settings, although there were no values 

associated with this study with which to directly compare the results of the present study. Had 

we used this approach with our classroom-based curriculum, an assessment scoring low on even 

one dimension would have restricted the assessment to the low classification, essentially 

masking differences between dimensions. Therefore, our tool allows for visualizing nuanced 

strengths and limitations of assessment design that in turn provides more tangible and focussed 

recommendations (e.g. feedback is the weakest dimension).   

 Finally, though other frameworks exist and have been applied to assessments within a 

curriculum, information about the context of the programs (e.g. size, year level, number of 

courses or assessments) is lacking. The present study is the first to openly report on the 

application of a comprehensive framework across a complete curriculum, with reference to 

specific context (i.e. inventory) by which to interpret authenticity values within. This cross-

curricular approach is a key distinction of our work.  

Practical Takeaways 

Instructors should orient efforts towards more authentic feedback: Only 2% of assessments 

scored high for evaluative judgement feedback, while 57% of assessments scored low for 

evaluative judgement feedback. Further, the weighted authentic assessment score for evaluative 

judgement feedback was significantly less authentic than weighted authentic assessment scores 

for realism, cognitive challenge, and evaluative judgement criteria. In higher education, feedback 

most often takes the form of a ‘delivery’ model, where feedback is done by academics and given 

to students and is limited to a grade and/or comments in an isolated event (Carless et al., 2011). 

As such, educators often consider students as passive recipients of pieces of information in 

response to a completed assignment (Carless et al., 2011). Indeed, 1-on-1 discussions with many 
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instructors confirmed this. Descriptions of feedback were often limited to a grader’s comments 

on an assessment, perhaps with a detailed rubric or grading key being returned, and/or a grade 

returned to students.  

A more authentic view of feedback is that it be regarded as an iterative process to foster 

evaluative judgement. In this way, students are active in gathering and responding to feedback 

and have access to feedback throughout their studies (Carless et al., 2011). Therefore, to be 

highly authentic, there must be student engagement with feedback. This was not often seen in 

our classroom-based curriculum, though exemplars did exist. For instance, a large (n=>350) 

second-year human physiology course presents students with a practice open-ended long-answer 

test question prior to each midterm that models the thought processes and connection of concepts 

that will be seen on the midterm. Students complete the practice question individually, and 

submit to an online peer evaluation, assessment and review (PEAR) tool for grading. Upon 

provision of a marking guide (which includes implicit criteria, common misconceptions) each 

student will grade and provide feedback for 2 other student questions as well as their own. This 

process can contribute to students developing the skills to judge what makes quality work, while 

limiting the resources required from the instructor. Further, this assessment model provides 

timely feedback as students engage with criteria and expectations for the midterm exam as they 

receive their grade and peer evaluation while studying for the midterm exam. Importantly, some 

instructors in 1-on-1 discussion expressed frustration with experiences of feedback being time 

not well-spent, given that student participation during post-assessment review sessions is slim, 

and some graded assessments for return are not picked up by students. However, rather than the 

focus on provision of information to students post-assessment, we wish to highlight that 
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providing formative feedback can be incorporated into large courses successfully and 

manageably. 

Efforts to include authentic assessment in large, introductory courses should be made: Weighted 

authentic assessment scores increased from years one-four. This trend is not surprising given that 

in our context, first-year offers exclusively large classes and more marks comprised of tests than 

assignments, whereas fourth-year offers more small classes, and more marks allocated to 

assignments rather than tests. However, fourth-year is comprised of primarily restricted electives, 

meaning that depending on course selections or caps on registrations (e.g. 1-on-1 research), some 

students may miss out on these authentic assessment opportunities. In our data, large class sizes 

were associated with lower authenticity scores (throughout the complete curriculum and fourth 

year specifically), and higher weighting of tests than assignments. This result is consistent with 

the literature where large classes present greater challenges in fostering student engagement and 

deep learning (Cooper and Robinson 2000), and are typically associated with limited assessment 

schemes (midterms and final exams in multiple choice formats) (Cash et al., 2017). If programs 

value authentic assessment, consideration should be given to how authentic assessment can be 

incorporated into core, early year, large classes, even though it may seem easier to do so in 

small, upper-year classes.  

In our curriculum, an intentional re-design of first-year Biology nearly a decade ago 

introduced a novel assignment which incorporates authentic elements. Specifically, 3 large 

(n=>600 students/course) core first-year biology courses (genetics, health, environment) present 

students with an Interdisciplinary Project where students from each course are placed in groups 

of three to address a specific real-world challenge (e.g. the flu, global obesity, sustainability 

through pollination) from their respective biological perspectives (Husband et al., 2015). 
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Students brainstorm and integrate concepts to present a cohesive solution during a public-facing 

poster showcase. Students are provided with comprehensive rubrics and examples of previous 

projects at various levels, and receive peer-feedback, comments from attendees as well detailed 

feedback from their graduate teaching assistant and peers. Although this structure requires 

considerable co-ordination, it ensures that all incoming students are exposed to an assignment 

with high realism early in their program of study. 

Curriculum-wide knowledge can promote reflection on assessments: This research provides a 

tangible process to inventory and analyze the authenticity of assessments within the context of a 

primarily classroom-based undergraduate science curriculum. This information can be used by 

individual instructors wishing to reflect on their own assessment strategies, but importantly, can 

also be applied by curriculum committees across an institution to better recognize redundancies 

or gaps in scaffolding that may be impacting students’ performance at key bottleneck areas. We 

highlight the general finding of assignments being more authentic than tests, but also report 

limited exposure to assignments in early years to prepare students for this dominant assessment 

format in fourth-year. This gap may help instructors of fourth-year courses better appreciate the 

need for clear instruction including implicit expectations of quality since students may still be 

relatively novice in the task at hand. Alternatively, some early instructors may consider moving 

away from weekly comprehension quizzes and introducing low stakes, practical assignments 

(e.g. case study, reflections) to keep students engaged and excited about the application of course 

material beyond academia.    

However, it should be noted that highly authentic assessments may not be appropriate for 

every learning context, such as earlier years of study when students are not yet comfortable 

collaborating or working on ill-defined problems (Herrington & Herrington, 2006). Further, in 
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instances where mastery of terminology and foundational concepts is critical, less authentic 

assessments (e.g. lower-order multiple choice tests) may be most appropriate and effective. As 

such, it is critical to recognize that authenticity occurs on a continuum, and that moving towards 

authenticity is the underlying goal (Sokhanvar et al., 2021). The authors also caution that more 

authentic may not necessarily result in improved learning. While authentic assessment is often 

shared as a best practice in assessment design, evidence that has evaluated its impact on student 

learning as on the whole is lacking. Many of the elements of authentic assessment individually 

are associated with improved student outcomes, but there is a need to further investigate the 

impact of authentic assessment and the relative importance of the specific dimensions on student 

learning through future case studies and experimental work.  

Future Directions 

 Future directions for this research may consider student perceptions of authenticity. Since 

assessment ultimately drives student learning, defining what students regard as important in a 

course and thus how they will subsequently direct their efforts is critical (G. A. Brown, 1997). 

While we consulted 1-on-1 with instructors and their course documents in determining the 

prevalence of authentic assessment in a health sciences curriculum, research suggests that 

instructors may perceive authenticity differently than students (J. T. M. Gulikers et al., 2004). 

Additionally, students may perceive the relative of importance of authentic assessment 

dimensions of authenticity differently (e.g. realism versus cognitive challenge), as was seen in 

the authentic assessment framework by Gulikers et al. (2004) (e.g. physical context versus social 

context). Therefore, to gain a more comprehensive view of authentic assessment in the 

curriculum, more research is required regarding how students perceive authenticity with regard 

to the authentic assessment dimensions as outlined by Villaroel et al. (2018, 2019) 
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 While the present research was conducted in the context of face-to-face (F2F) learning, 

there has been a recent shift to emergency remote teaching (ERT) due to COVID-19. As such, 

instructors have faced a common impetus for change and subsequently have reconsidered their 

courses and assessment design (Bearman et al., 2017). Research will continue to investigate how 

assessments may have changed (number, type, authenticity) in ERT compared to the F2F setting 

as presented in the current study, utilizing similar methodologies and analyses. 

 Lastly, this work was conducted in health science majors. It is worth noting that the 

obsession with getting good grades seen in many higher education students (DeFeo et al., 2021) 

may be exacerbated in this particular student group by goals to continue on to professional 

school (e.g. veterinary, medical, physiotherapy). Several instructors acknowledged this fact when 

explaining their grading criteria and feedback strategies, and even in designing tests. Therefore, 

we intend to apply the described research process to a broader range of disciplines that have a 

greater variety of typical assessments in order to increase the generalizability of these results.  

4.7 Conclusion 

 

 To offer a learning experience most effectively and comprehensively to students through 

assessment design, we have taken a cross-curricular approach to better understand the curriculum 

as experienced by students (i.e. beyond one course). Using a literature-informed authentic 

assessment tool, we inventoried all 455 assessments across 62 courses in three primarily 

classroom-based health sciences majors in a Canadian comprehensive university. Our results 

suggest that instructors do not intuitively design classroom-based assessments to be authentic 

across the dimensions of realism, cognitive challenge and evaluative judgement. Notably, 

feedback was the weakest dimension, as it was most often passively provided to students rather 

than requiring meaningful student engagement. Our broadly representative program provides 
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evidence-based rationale to focus training and resources to improve feedback methods and 

consider replacing some tests with assignments (in alignment with course learning outcomes), 

particularly in early years of study where class sizes tend to be large. The assessment exemplars 

that we provided may encourage readers to reflect on their own assessment strategies, serving as 

a guide for varying authentic experiences in a classroom-based curriculum. Overall, this research 

provides a tangible tool and clear process to inventory and analyze the authenticity of 

assessments in accordance with core dimensions that can be used use by instructors, curriculum 

committees and institutional review. Future research may consider the student voice in 

determining the prevalence of authenticity, and contexts such as remote teaching and those 

beyond the sciences. 
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4.8 Bridge to Chapter 5 

 

 While many possible next steps are presented following Study 2, the reality is that all 

PSE institutions were faced with a major disruption to offering a curriculum in March 2020 

when the impacts of COVID-19 emerged, leading to emergency remote teaching (ERT). 

Therefore, while exploration of the student voice is a key future direction of this research, it was 

determined a less than ideal time to investigate this. Notably, there was ongoing stress and 

fatigue associated with ERT that could confound the student voice. For example, students were 

anecdotally being inundated with surveys by administration to gain a sense of how to best 

proceed in ERT. On the other side, instructors were taking stock of their course offerings to best 

proceed with their teaching in ERT. As is explored in the next chapter, a common impetus for 

change, such as a disruption (i.e. COVID-19) can prompt instructors to (re)design assessments. 

Inherently then, COVID-19 presented a naturally occurring intervention that would be likely to 

influence instructors’ assessment design, such that a next step of this research was to investigate 

how assessments presented in the ERT setting, with comparison to a typical academic year (i.e. 

face-to-face (F2F)). Therefore, the objective of Study 3 was to conduct a curriculum wide 

assessment scan in the ERT setting, categorizing assessments according to the AAT and further, 

noting shifts in assessment design from F2F to ERT. 
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Chapter 5: How do course-based assessments change in the shift to 

emergency remote teaching? A curricular perspective through an 

authenticity lens 
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5.1 Abstract 

 

 The rapid shift from face-to-face (F2F) to emergency remote teaching (ERT) in response 

to COVID-19 has presented concerns for assessment in student learning. This study presents the 

comparison of a complete health science curriculum in F2F and ERT settings regarding 

assessments (count, type, authenticity) using a literature-informed Authentic Assessment Tool 

and institutionally standardized course syllabi. 517 assessments in 61 courses in the ERT setting 

were inventoried (count, type) and subsequently categorized as 1 (low), 2 (moderate), or 3 (high) 

on core authenticity dimensions: realism, cognitive challenge, evaluative judgement criteria and 

feedback. These data were compared to a recent curriculum-wide scan in the F2F setting (457 

assessments in 62 courses). Results show that in the shift to ERT, the total number of 

assessments increased (517 ERT versus 457 F2F) and a greater proportion of marks were 

comprised of assignments (44% ERT versus 37% F2F). Curriculum-wide authenticity scores 

were similar (1.8 ± 0.4 ERT versus 1.8 ± 0.6 F2F), although this trend was because nearly an 

equal proportion of courses increased and decreased authenticity. Although feedback was the 

weakest dimension of authenticity, the largest number of courses (n=30) making dimensional 

improvements did so regarding feedback. This work presents several actionable items to achieve 

authenticity that educators may consider in assessment design regardless of teaching context. 

Keywords: Authentic assessment, emergency remote teaching, face-to-face, feedback 
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5.2 Introduction  

 

 In March 2020, COVID-19 disrupted the conventional face-to-face (F2F) learning 

environment that many higher education institutions had grown accustomed to. Instructors were 

faced with a common impetus for change, and typical teaching and assessment methods in higher 

education had to rapidly shift to emergency remote teaching (ERT) and learning as a result. This 

rapid shift to ERT presented concerns for student learning, as there already exists debate as to 

whether online learning is of lesser quality than F2F learning (Hodges et al., 2020). While ERT 

instruction occurs online, it is important to distinguish it from traditional online learning, which 

consists of careful instructional design and the use of a systematic model for design and 

development processes (Branch & Dousay, 2015) that are often absent in ERT due to the abrupt 

speed at which the transition occurs. In contrast to online learning, ERT is “a temporary shift to 

an alternative delivery mode due to crisis circumstances” (Hodges et al., 2020) which involves 

fully remote instructional methods that would otherwise be delivered F2F (or blended, hybrid), 

and would likely return to some variation of this format once the crisis subsides. Importantly, for 

many instructors the COVID-19 disruption was their first foray into remote instruction, and 

centralized teaching resources have struggled to assist instructors campus-wide (Slade, 2020). 

Entire curricula were changed to be offered remotely and all instructors were faced with 

rethinking their courses (J. Crawford et al., 2020). While early supports and discussions focused 

on the delivery of content and instructional method logistics in ERT, focus quickly turned to 

assessment strategies – either to modify and adapt existing assessments, or rethink structure and 

design of assessments all together (Slade et al., 2021).  

 Bearman et al. (2017) propose a framework for the assessment design process, derived 

from qualitative analysis of interviews with educators regarding how they design assessments. 
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Notably, a common impetus for change can initiate or prompt the (re)design of assessments. 

Impetus for change can be subject to environmental influences (e.g. class size, mode of delivery) 

and professional influences (e.g. widespread sharing of best assessment design practices through 

professional development avenues and training) (Bearman et al., 2017). We propose that the 

COVID-19 disruption is a widespread impetus for change throughout higher education. 

Similarly, Fuller et al. (2020) suggested that these crisis circumstances introduced opportunities 

to enhance assessment (Fuller et al., 2020). As literature suggests, instructors are making 

changes to their assessments in response to COVID-19 (Jankowski, 2020; Johnson et al., 2020), 

not only due to the requirement of transitioning assessment elements from in-person to remote, 

but further because instructors have received a push to review and potentially revise how their 

courses are delivered. Through professional avenues and discussions with colleagues, many 

recommendations for assessments have been circulated for educators to consider in the 

implementation of their ERT courses (Office of Teaching and Learning, n.d.). Some of the 

commonly shared ideas include assessments of alternative formats (e.g. open-book, “take-

home”), comprised of questions that are contextualized beyond the classroom to increase their 

relevance. Further, increasing the level of thinking skills required by assessments was a proposed 

solution to protect academic integrity through the creation of “non-googleable” test questions. To 

relieve stress and uncertainty, clear communication of expectations and grading criteria between 

instructors and students was encouraged. Lastly, frequent-low stakes assessments allow for the 

provision of multiple points of feedback to students to gauge their progress in a course. Notably, 

many of these recommendations are well-aligned with the core dimensions of authentic 

assessment described by Villarroel et al. (2018, 2019). 
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Authentic assessment is a well-regarded approach to help bridge the gap between 

traditional classroom learning and the real-world, engaging students with key competencies that 

graduates are expected to possess for employment (e.g. problem solving and critical thinking) 

(Sokhanvar et al., 2021). Although Wiggins (1990) first proposed the concept of authentic 

assessment, Villarroel et al. (2018) most recently comprehensively reviewed the literature and 

asserted that there are core dimensions which comprise authenticity: realism, cognitive 

challenge, evaluative judgement criteria and feedback. Informed by this work, we define 

authentic assessment as a formally evaluated assessment activity that 1. engages students with 

problems or important questions that are realistic in everyday life beyond the classroom (e.g. 

real world problems and situations), 2. prompts students to engage with cognitive challenges 

(e.g. problem solving, critique), while also providing an opportunity to practice evaluative 

judgement by engaging with assessment 3. criteria and 4. feedback (Hobbins et al., 2021). 

Therefore, COVID-19 may present a common impetus for change whereby instructors develop 

more opportunities for authentic assessment across the curriculum as they rethink and revise 

their courses in accordance with widely shared recommendations for assessment design. 

 Recently, Hobbins et al. (2021) developed the Authentic Assessment Tool (AAT) 

according to the core dimensions of authenticity, which allows for scoring of individual 

assessments across the authenticity spectrum (Table 4-1). Using this tool, we previously 

conducted a curriculum wide assessment scan in a typical academic year (prior to Covid-19 

pandemic), categorizing 517 assessments as low, moderate, or high (1, 2, 3 respectively), on each 

of the core dimensions of authentic assessment (Hobbins et al., 2021). Now, in response to the 

common impetus for change of COVID-19 and the widely shared best assessment practices, we 

hypothesized that there would be changes to assessment structure with a move to ERT, 
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specifically that there would be a shift towards increased authenticity in assessments. To this 

end, we sought to firstly inventory all assessments students were exposed to in a complete health 

sciences curriculum delivered by ERT. Secondly, we sought to document how authentic these 

assessments were according to the AAT (Hobbins et al., 2021). Inventory and authenticity data 

were further considered in terms of year of study (first-year – fourth-year), class size (small, 

medium, large), assessment type (test or assignment), and core dimensions of authenticity. 

Finally, we compared assessment inventory and authenticity data from the ERT setting to 

matched courses from a typical F2F academic year to understand how assessment structure 

(count, type, weighting) and authenticity (realism, cognitive challenge and evaluative judgement 

-criteria and feedback) changed with the shift to ERT. Ultimately, our goal was to identify what 

lessons may be learned from this common impetus for change that could inform assessment 

strategies moving forward. 

5.3 Methods 

5.3.1 Study context 

 

 This study takes place at a Canadian research-intensive, comprehensive university in the 

ERT setting, following up on an earlier documentation of assessments (count, type, authenticity) 

in the F2F setting of a complete health science curriculum (Hobbins et al., 2021). Decisions for 

the fall 2020 semester to be delivered by ERT format were confirmed in May 2020, therefore 

instructors were provided time, albeit limited, to plan their teaching and assessment methods 

accordingly. Instructors offering the courses in this ERT health science curriculum were largely 

tenure-track or tenured faculty. All classes at the institution of study were offered remotely. 

These varied by synchronous (real-time) or asynchronous classes and seminars, with seminars 

and labs being entirely remote. Instructors were minimally permitted to be on campus, therefore 
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the delivery of courses was largely from their own homes. This study considered the core 

foundational courses (e.g. biology, chemistry, math) and the restricted specialized electives (e.g. 

ergonomics, toxicology, pathology) that comprise the Bachelor of Science (BSc) health science 

curriculum, which would be considered representative of other undergraduate BSc programs.  

5.3.2 ERT Assessment inventory 

 

 Authors collated a list of all 2020-2021 ERT undergraduate health sciences courses (core 

and restricted elective) and collected institutionally standardized and freely available course 

outlines (syllabi) for each course. Course characteristics (e.g. year-level, class size) and 

assessment characteristics (e.g. count, weighting, type) were recorded.  

5.3.3 ERT Assessment authenticity 

 

 Each assessment identified in the ERT inventory was scored on the AAT using 

information available in course outlines (e.g. learning outcomes, assessment descriptions) by two 

independent evaluators as has been done previously (Hobbins et al., 2021). Following this 

scoring, evaluators came together to discuss the assessments and reach a consensus, if necessary. 

Each assessment was assigned a numerical score of 1 (low), 2 (moderate) or 3 (high) for each of 

the core authentic assessment dimensions (realism, cognitive challenge, evaluative judgement 

criteria and evaluative judgement feedback). The scores across the four dimensions for a given 

assessment were then averaged to provide an authenticity score out of three. The weighting of 

individual assessments (i.e. a proxy for assessment size) was considered by multiplying an 

assessment’s score out of three by its weighting (out of 100). This calculation was repeated for 

all assessments in a course. These assessment-level scores were summed to produce a course-

level authenticity score. As such, a weekly discussion post worth 2% would contribute much less 
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to the overall authenticity score of a course compared to a final exam weighted at 50%. The same 

process was repeated for individual dimensions to produce the dimensional authenticity scores, 

which allowed for comparison between different dimensions of authenticity. To clarify 

information about assessments collected from course outlines, authors met 1-on-1 with 

instructors for an open discussion with a series of prompts and short questions (e.g. how are 

guidelines and expectations communicated to students for the take-home test?) (Appendix H). In 

these discussions, we also prompted instructors to comment on any factors they may have 

considered in assessment design in response to the pandemic. 

5.3.4 How do assessments shift from F2F to ERT? 

 

 An assessment inventory and authenticity data had previously been developed for the 

same health science curriculum in the F2F context (2019-2020, a typical academic year) using 

identical methods presented above (Hobbins et al., 2021). F2F and ERT inventory data were 

compared to each other to identify any changes to assessment structure (count, weighting, type). 

Following this, F2F versus ERT authenticity data were compared to each other to note any shifts 

in authenticity (increase, decrease) from F2F to ERT. Average change in authenticity score for 

individual courses was calculated as a percentage of change by dividing the absolute change in 

authenticity by the F2F score and multiplying by 100%. These data were considered by year of 

study (first – fourth), class size (small, medium, large) (Cash et al., 2017), assessment type (tests, 

assignments) and core dimensions of authenticity (realism, cognitive challenge, evaluative 

judgement – criteria, evaluative judgement – feedback).  

5.3.5 Statistics 
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 Descriptive statistics were performed for the assessment inventory in the ERT setting 

(Table 5-1). Three one-way ANOVAs were performed to firstly compare between ERT authentic 

assessment score by dimensions (Figure 5-1A), by year-level (Figure 5-1B), by class size (Figure 

5-1C). Each ANOVA was followed by Tukey’s HSD post-hoc analyses. An unpaired t-test was 

performed to compare the overall average authentic assessment score by assessment type (test, 

assignment) in ERT (Figure 5-1D). Paired t-tests were performed to compare the F2F and ERT 

curriculums regarding overall average authentic assessment scores and by dimension (Figure 5-

1A), by year-level (Figure 5-1B) and by class size (Figure 5-1C). Figure 5-2 demonstrates the 

average changes in authenticity score for individual courses, calculated as a percentage of change 

by dividing the absolute change in authenticity by the ERT score and multiplying by 100% 

(Figure 5-2). Descriptive statistics for the changes in assessments from F2F to ERT were 

determined (Table 5-2, Figure 5-3). 

5.4 Results 

 

5.4.1 Curriculum wide assessment inventory  

 

 Table 5-1 provides an overview of the ERT assessment inventory, with F2F aggregate 

data included as a reference (Hobbins et al., 2021). In the overall ERT curriculum, there were 61 

courses (versus 62 F2F due to one fourth-year elective course not offered in ERT; Appendix I). 

On average, class sizes were slightly larger in ERT (272 ERT versus 222 F2F) with class sizes 

ranging from 1-on-1 research opportunities to a max of 1700 students per section (versus 1-on-1 

to 600 F2F), translating to 7 small, 26 medium, and 28 large courses (versus 13 small, 25 

medium, 24 large F2F). Notably, first-year was comprised of exclusively large classes, while 

fourth-year was comprised of primarily small and medium courses. There were more 

assessments in ERT at the curriculum level (517 ERT versus 457 F2F) and by course on average 
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(8 ± 6 ERT versus 7 ± 5 F2F), ranging from 3 to 27 assessments per course (versus 2 to 27 F2F). 

More marks in the curriculum were due to assignments (43% ERT versus 37% F2F) and fewer 

marks due to tests (57% ERT versus 63% F2F). Early years (1-3) of the ERT curriculum were 

dominated by tests on average, ranging from 68% to 91% of grades from tests, while fourth-year 

was comprised of only 35% tests and 66% assignments. 
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Table 5-1: Assessment Inventory Characteristics of ERT curriculum, with F2F as a reference 

 

 

F2F 

Complete 

Curriculum 

ERT 

Complete 

Curriculum 

1st year ERT 2nd year ERT 3rd year ERT 4th year ERT 

# courses 62 61 8 8 18 27 

Class Size       

Range  1:1-600 1:1-1700 280-1700 185-1000 40-550 1:1-325 

Average (χ±SD) 222 ± 184  272 ± 283 628 ± 452 540 ± 236 256 ± 152 98 ± 88 

# SMALL courses (<40) 13 (21%) 7 (11%) 0 0 0 7 

# MEDIUM courses (<240) 25 (40%) 26 (43%) 0 1 8 17 

# LARGE courses (>241) 24 (39%) 28 (46%) 8 7 10 3 

       

Assessment Structure       

# Assessments total 457 517 134 81 126 173 

Average # assess/course 

(χ±SD)  

7 ± 5 8 ± 6 17 ± 7 10 ± 5 7 ± 3 6 ± 5 

   Range   2-27  3-27  7-25  4-16  3-13  3-27 

% marks comprised of tests (T) 63% 57% 76%  91% 68% 34% 
vs. assignments (A) 37% 43% 24%  9% 32% 66% 

Overall Authenticity Score 

(χ±SD) 

1.8 ± 0.6 1.8 ± 0.4 1.4 ± 0.3 1.5 ± 0.3 1.8 ± 0.4 2.1 ± 0.4 
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5.4.2 Curriculum wide assessment authenticity  

 

 Figures 5-1A to 5-1D provide an overview of authenticity values by dimension, year-

level, class size and assessment type for the ERT curriculum with F2F data included as a 

reference (Hobbins et al., 2021). On a curriculum-wide level, the average authenticity score did 

not change from F2F to ERT (1.8 ± 0.4 ERT versus 1.8 ± 0.6 F2F) (Figure 5-1A). The average 

dimensional authenticity scores in the ERT curriculum were similar on realism (2.0 ± 0.5), 

cognitive challenge (1.9 ± 0.4), and evaluative judgement criteria (1.9 ± 0.2), while evaluative 

judgement feedback was significantly less authentic than all other dimensions (1.5 ± 0.2) (Figure 

5-1A). These dimensional scores were comparable to those seen in F2F (realism: 1.9 ± 0.7, 

cognitive challenge: 2.0 ± 0.6, evaluative judgement criteria: 1.9 ± 0.5, evaluative judgement 

feedback: 1.5 ± 0.4). Authenticity of assessments significantly increased across year of study, 

with fourth-year (2.1 ± 0.4) being more authentic than first-year (1.4 ± 0.3) (Figure 5-1B). These 

values were consistent with those seen in F2F (first-year: 1.5 ± 0.3, fourth-year: 2.0 ± 0.4). The 

authenticity scores for small classes (2.4 ± 0.3) were significantly higher than medium (1.9 ± 

0.4) and large (1.5 ± 0.3) classes, consistent with values seen in F2F (small: 2.2 ± 0.5, large: 1.6 

± 0.4) (Figure 5-1C). Assignments displayed significantly higher authenticity score (2.0 ± 0.5) 

than tests (1.4 ± 0.4), consistent with values seen in F2F (assignments 2.0 ± 0.5, tests 1.5 ± 0.4) 

(Figure 5-1D). 
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Figure 5-1: Patterns in authenticity score in the ERT complete curriculum by dimension (A), year of study (B), class size (C) and 

assessment type (D). *In both F2F and ERT settings, this group (e.g. feedback, small classes, assignments) is significantly different 

from others, p<0.05.
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Table 5-2: Course and assessment characteristics according to how course authenticity changes 

in ERT 

 

 

 Decreased 

Authenticity 

Maintained 

Authenticity 

Increased 

Authenticity 

# courses (% of total 

curriculum) 

 20 (33%) 18 (30%) 23 (38%) 

Year-Level  

(n, % of courses in that 

year-level) 

    

1st year   5 (62.5%) 2 (25%) 1 (12.5%) 

2nd year  6 (75%) 1 (12.5%) 1 (12.5%) 

3rd year   5 (28%) 5 (28%) 8 (44%) 

4th year  4 (15%) 10 (37%) 13 (48%) 

Class Size     

Range  30 – 1700 1:1 – 400 1:1 – 600 

Average  468 ± 370 121 ± 123 218 ± 183 

# SMALL courses (<40)  1 8 1 

# MEDIUM courses 

(<240) 

 4 7 14 

# LARGE courses 

(>241) 

 15 3 8 

Assessment Structure     

Average # assess/course   11 ± 6 6 ± 3 8 ± 6 
 Average Δ from F2F    1 ± 3  0 ± 2  1 ± 4 

Average # tests/course  7 ± 4 3 ± 3 3 ± 3 
 Average Δ from F2F   1 ± 3  0 ± 1  0 ± 2 

Average # assign/course  4 ± 4 3 ± 2 5 ± 7 
 Average Δ from F2F   0 ± 2  0 ± 2  1 ± 4 

Average % marks tests  74 ± 29 45 ± 42 54 ± 35 
 Average Δ from F2F   1 ± 10  -1 ± 3  -17 ± 

25 
Average % marks assign  26 ± 29 55 ± 42 46 ± 35 
 Average Δ from F2F   -1 ± 10  1 ± 3  17 ± 25 

F2F AA Score  1.7 ± 0.4 2.0 ± 0.5 2.0 ± 0.4 
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Figure 5-2: Individual course change to authenticity score in shift from F2F to ERT. 

 
 

Figure 5-3: Changes to authenticity from F2F to ERT were seen on each dimension of authenticity. 
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5.4.3 Course Specific Shift from F2F to ERT 

 

 Though there appears to be no authenticity change at the complete curriculum level, most 

individual courses (70%) did in fact change authenticity. 38% of courses (n=23) increased 

authenticity (range: +2% to +37%, average: +9%) and 33% of courses (n=20) decreased 

authenticity (range: -37% to -1%, average: -9%), while 29% of courses (n=18) maintained 

authenticity (Figure 5-2). To better understand these different responses in authenticity, we 

categorized courses as ‘increasers’, ‘decreasers’ or ‘maintainers’ and considered these groups by 

year of study (first – fourth), class size (small, medium, large), and assessment structure (count, 

type, weighting) (Table 5-2). Lastly, these data were considered by authentic assessment 

dimensions (Figure 5-3). Increasers, decreasers and maintainers did not demonstrate any 

significant differences between baseline (F2F) scores (Table 5-2). 

 Courses which decreased, maintained or increased authenticity spanned each year of 

study and each class size category. However, most first-year courses (n=5, 62.5% of courses) and 

second-year courses (n=6, 75% of courses) decreased authenticity while most third-year courses 

(n=8, 44% of courses) and fourth-year courses (n=13, 48% of courses) increased authenticity. 

Courses that decreased authenticity had the largest average class size (n=427), while increasers 

had a medium average class size (n=218) and courses that maintained authenticity were the 

smallest average class size (n=121), although considerable overlap exists. Typically, courses that 

decreased authenticity favoured tests (count: 7, weighting: 74%) over assignments (count: 4, 

weighting 26%). Conversely, courses that increased authenticity offered a larger number of 

assignments (count: 5) than tests (count: 3) per course on average and were approaching roughly 

equal marks assessed through tests and assignments (57% tests, 43% assignments). It is 

important to note that this ‘balance’ in ERT was a shift to emphasize assignments as these same 
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courses were 73% marks due to tests versus 27% marks due to assignments in their F2F 

offerings. Finally, courses that maintained authenticity offered the fewest average number of 

assessments, divided equally between tests (count:3) and assignments (count: 3,) but favoured 

assignments slightly by weighting (weighting: 55%) rather than tests (weighting: 45%). There 

was no significant difference in baseline (i.e. F2F) scores of courses that increased (1.8 ± 0.4), 

decreased (1.7 ± 0.4) or maintained authenticity (2.0 ± 0.5) in ERT (Table 5-2). However, those 

that increased and maintained ended with similar ERT scores (1.9 ± 0.4, 2.0 ± 0.5, respectively), 

while those that decreased authenticity were significantly lower (1.6 ± 0.3). 

 Changes to authenticity occurred on all core dimensions (Figure 5-3). For each 

dimension, there were courses that made improvements, courses which decreased authenticity, 

and courses that maintained authenticity. Notably, the most frequent decrease to authenticity 

occurred for cognitive challenge as 17 courses declined on this dimension. The most frequent 

increase to authenticity was seen for evaluative judgement feedback as 30 courses improved on 

this dimension. Through 1-on-1 interviews, instructors provided insight into assessment design 

elements that they considered in the shift to ERT, which aligned with specific authenticity 

dimensions. These considerations are summarized in Table 5-3, including resources (time 

available, class size, monetary cost), stress levels and workload (of both their students and they 

as instructors), practices regarding frequent low-stakes assessments and academic integrity, 

among others. Interestingly, increases and decreases in authenticity dimensions for a course were 

seen even when the same best practice was considered (e.g. frequent, low-stakes assessments) 

due to differences in how this was operationalized between courses (Table 5-3).   
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Table 5-3: Instructor Insight linked to changes in each core dimension of authenticity  

 Decreased Authenticity Increased Authenticity 

Realism - inclusion of more low-stakes, frequent tests 

- transition from in person labs or use of 

community partner to simulated/fictional 

settings  

 

- inclusion of more low-stakes frequent assignments/shift to 

more weighting on assignments 

- introduction of vignette style test questions or shift to open 

book 

Cognitive 

Challenge 

- adoption of “break large, content heavy tests 

into smaller chunks” → more smaller 

tests/quizzes at lower levels of thinking to 

check their understanding 

- removal of group projects (e.g. 

interdisciplinary project across 3 biology 

courses) due to logistical concerns. 

- Breaking down content heavy assessments into smaller, non-

cumulative pieces (often assignments, but sometimes tests), 

without compromising the thinking skill required  

- shift to non-googleable, higher-order questions 

Evaluative 

Judgement 

Criteria 

- discontinuation of review/“how-to” sessions, 

no samples provided 

 

- inclusion of a review/ “how-to” sessions, samples/practice 

Qs provided 

-provision of rubric in a newly assignment-driven course 

-breaking both tests and assignments into smaller chunks or 

drafts to serve as “practice” for the final submissions 

-guidance provided in the moment during tutorials 

Evaluative 

Judgement 

Feedback 

-previously test solutions were posted/walked 

through with students, now there is concern for 

content-protection 

-shift from assignments to computer-graded 

tests with provision of primarily corrective 

feedback  

 

-take advantage of technology – rubrics returned to students; 

tailored feedback for areas to focus on following completion 

of quiz 

-release of test solutions where this was previously not done 

-decreased weighting of final exam which historically does 

not even provide students a grade 

-inclusion of assignments where rubrics are returned to 

students 

-break down of assignments into multiple drafts 

 

Maintainers: - no change to assessments; sentiment of “if it works, why change it?” / “doing the best with what we already 

have”; elements of course transitioned easily to remote e.g. seminar presentations “nuts and bolts of the course stayed the 

same”; in some cases positive changes are negated by negative changes (cancel each other out) 
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5.5 Discussion 

 

 The initial abrupt shift from F2F to ERT due to COVID-19 occurred in March 2020, and 

it was decided in May 2020 that courses would continue to be delivered remotely in the 

upcoming fall semester. Instructors were therefore afforded an opportunity, albeit with 

constraints, to take stock of their courses and think about what has historically worked in their 

courses, what colleagues were doing, and best assessment practices to prepare for the fall. This 

study documented how assessment structure changed and whether assessment authenticity 

improved in matched courses in the shift from F2F to ERT. Most courses made changes to 

assessment structure (count, type, and/or weighting) in the shift from F2F to ERT. 

Encouragingly, many courses improved authenticity, suggesting this common impetus promoted 

positive change, although a roughly equal proportion of courses decreased authenticity. 

Decreased authenticity was more commonly seen in early-year, large classes relying on testing as 

a dominant assessment format whereas improvements were more commonly seen in medium-

sized third and fourth year courses that increased reliance on assignments, though notable 

exceptions did occur. As in F2F, evaluative judgement feedback was the most challenging 

dimension of authenticity to achieve relative to other dimensions. However, there were the 

greatest number of improvements on this dimension in the shift to ERT. From this 

comprehensive assessment scan during ERT, coupled with a matched data set from a pre-

COVID-19 F2F offering, we can continue to deepen our understanding of authentic assessment 

and its core dimensions in a health science curriculum, with patterns likely representative of 

other undergraduate programs in terms of year-level and class size. 

Instructors were reflective and made changes to their assessments in response to the pandemic 

         We were encouraged by the engagement of instructors and willingness to meet to discuss 
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their assessments both with the research team and with each other (e.g. departmental meetings to 

brainstorm, share practices and ideas) during this period of constrained time and resources. 

Nearly all instructors (93%, n=42) participated in a discussion with the researchers. In these 1-

on-1 discussions, instructors’ concerns about the ERT setting were revealed, including (but not 

limited to) student stress and cognitive load, academic integrity, and accessibility. Available 

survey literature suggests that most instructors were making assessment-related changes of some 

kind in response to ERT (e.g. modification of assessment questions or assessments, change in 

assessment weighting (Jankowski, 2022). For example, Johnson, Veletasianos and Seaman 

(2020) describe that approximately 66% of faculty reported changing the kinds of assignments or 

tests for students, and a smaller proportion (<16%) reported additional modifications such as 

changing the weight of assignments. Our data are consistent with these reports, as we show that 

most courses (85%) made an assessment-related change (count, type, weighting, and/or 

authenticity). Notably, our data consider a complete curriculum comprised of all instructors, 

rather than being limited to the confines of survey data (self-report, subsample). Further, 

available literature does not specify how these changes presented (e.g. how assessments changed 

weighting or how many tests or assignments were reduced/increased per course by count). In our 

curriculum, we demonstrate that there was an increase in both the total number of tests (249 ERT 

versus 224 F2F) and assignments (268 ERT versus 233 F2F) in the complete curriculum, but an 

increased proportion of marks came from assignments in the shift to ERT (43% assignments 

ERT versus 36% assignments F2F). It should also be acknowledged that 100% of courses made 

the change in assessment modality such that it was offered remotely, even if the assessment 

structure did not change in terms of count, type, weighting or authenticity (e.g. an in-person long 

answer exam is now completed online with the use of technology). Perhaps most importantly, we 
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acknowledge that even where courses did not change authenticity score, instructors were 

thoughtful and intentional in transitioning elements of their courses to a remote setting. 

Instructors in these courses often expressed a desire to continue offering a course that had 

historically been successful with students in the F2F setting with an assessment structure that 

seemed to work. Given that all courses, regardless of changes or maintenance to authenticity, 

began with similar average authenticity scores in F2F (Table 5-2), there is no evidence to suggest 

that courses which maintained authenticity were of poorer quality in the F2F setting.  

Best practices were operationalized differently, but instructors faced a variety of course 

constraints  

           In the complete curriculum there was no change to authenticity from F2F to ERT. 

However, most courses made changes to assessment structure, and most individual courses 

changed authenticity (increased, decreased) while fewer maintained authenticity (Figure 5-2). 

When speaking with instructors, we asked them to describe any factors they considered when 

shifting their course(s) from F2F to ERT. While there was certainly variability in instructor 

responses, there were several common elements that informed if and how instructors made 

changes in the shift to ERT. Common elements considered included widely circulated best 

practices such as protecting academic integrity and frequent low-stakes assessments, as well as 

the realities of the course contexts they teach in (year-level, class size). Interestingly, some of 

these considerations were operationalized differently depending on the course, representative of 

the diverse responses to the shift to ERT occurring across the globe (J. Crawford et al., 2020). 

Best practice operationalization 

Protecting Academic Integrity. Some literature suggests that assessments were shifted from F2F 

to remote without academic integrity as a primary focus such that there was little or no 
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assessment redesign in this regard (Slade, 2020). In contrast, we found that concerns around 

academic integrity encouraged instructors to make changes to assessments through innovating 

test questions to require higher levels of thinking (and thus be “non-google-able”), while some 

opted to introduce more contextualized assignments in addition to, or instead of, tests. Many 

instructors opted to implement open-book or take-home assessments. In these cases, courses 

consistently shifted towards higher authenticity by improving realism and cognitive challenge. 

Conversely, some instructors expressed concern over the release of content (test questions, 

answer keys) following an assessment, opting to not host review sessions or office hours to go 

over the assessment, resulting in a decrease to authenticity. Notably, concerns with equity around 

the use of online proctoring software (e.g. Respondus) were explicitly mentioned by at least 20% 

of instructors. Interestingly, these data are aligned with literature which reports that instructors 

had “a desire to stay away from proctoring, and instead embrace authentic forms of assessment 

… there was a marked shift away from “memorization exams to higher-level thinking 

assessments”” (Jankowski, 2020).  

Frequent, low-stakes assessments. The best practice of frequent, low-stakes assessments was 

implemented both in courses which decreased and increased authenticity. In both cases, 

instructors expressed the desire to break down heavily weighted assessments into smaller pieces 

to reduce student stress and cognitive load at the time of each assessment. In cases of decreased 

authenticity, this best practice was often achieved by decreasing the weighting (and/or number) 

of highly weighted summative assessments (e.g. midterm/final exam) in order to include several 

non-cumulative low-stakes quizzes. This inclusion of non-cumulative low-stakes quizzes often 

resulted in a decreased realism and cognitive challenge score for an assessment. However, these 

often served as practice questions for higher stakes summative assessments and provided 
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students with multiple points of information regarding their progress in the course, therefore 

improving evaluative judgement criteria and feedback. This method of providing criteria and 

feedback is supported by available literature suggesting that frequent low-stakes assessments 

(e.g. quizzes) can help students become familiar with remote assessments (Rahim, 2020). 

Alternatively, frequent low-stakes assessments were also achieved by shifting a test-based course 

in F2F to include several assignments in ERT. As was seen in the F2F setting (Hobbins et al., 

2021), assignments are more authentic than tests. This trend held true in the ERT setting, and 

therefore it is unsurprising that those who maintained or improved authenticity favoured 

assignments rather than tests (Table 5-2). Our data suggests that a shift towards assignments is a 

positive addition to courses with respect to authenticity. 

Course Constraints  

It is important to acknowledge that instructors work within the context of a variety of course 

characteristics (e.g. foundational core course versus upper-year specialized course, large versus 

small class, etc.). Courses which maintained and improved authenticity were primarily smaller, 

upper-year research opportunities and project-based courses. These courses tend to be restricted 

elective courses, which classically allow for more instructor autonomy and flexibility in course 

design – a single instructor designs and delivers the course and it is completed by a smaller 

group of students. For example, the range of change to authentic assessment score for third-year 

was large (-12% to 37%), suggesting that such courses may lend well to higher authenticity, or 

have the greatest ability to improve authenticity. In contrast, core foundational courses typically 

are perceived as inflexible service courses, having more immovable parts as several instructors 

and/or course coordinators design and deliver the course over multiple sections to a large group 

of students. Specifically, the first-year range of change was small (-5% to 3%), such that these 
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large first-year courses decreased authenticity to a smaller degree (average: -4%), arguably 

nearly maintaining authenticity, compared to other years of study. For example, most second-

year courses (n=6, 75%) decreased authenticity but did so at an average decrease of 14% (range: 

-37% to -1%). As most second-year courses (n=7, 88%) are comparable in size to first-year i.e. 

large, this result suggests that second-year courses were impacted most negatively in the shift to 

remote. The reasons why this negative impact on second-year courses occurs are unclear, and 

should be investigated further. Therefore, while patterns are present with class size categories, 

class size numbers were not correlated with whether the authenticity changed or was maintained.  

Practical, evidence-based take-aways to support core dimensions of authenticity in any setting 

The mean authenticity score of the F2F and ERT curricula were similar (M: 1.8). However, 

many individual courses (67%, n=41) maintained or improved authenticity in the shift to ERT. 

Notably, we documented a variety of positive changes to each dimension of authenticity in the 

ERT context, linked with considerations faculty reported implementing in their courses (Table 5-

3). Below are five key tangible practices that resulted in changes to authenticity on all core 

dimensions in this health science curriculum that readers may consider for their own curricula. 

1. Move away from testing (e.g. low-stakes quizzes, high-stakes final exam) by incorporating 

more assignments (either in absolute number and/or weighting towards final grade)  

Realism (closing the gap between the classroom and real-world) was improved in 12 courses in 

the shift to ERT largely due to instructors placing a greater emphasis on assignments (either in 

absolute number or greater weighting). The increased emphasis on assignments leading to 

improved authenticity is consistent with both ERT and F2F data (Hobbins et al., 2021) where 

assignments were more authentic than tests. This greater emphasis on assignments may be an 

assessment design choice that could be considered moving forward. Notably, courses that were 
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assignment-dominant to begin with (F2F) were most resilient to the stresses of a shift to ERT, 

and therefore may allow for a more flexible course structure regardless of teaching context. 

Alternatively, instructors shifted the design of test questions to be vignette-style and effectively 

added context for the real-world to these assessments. The inclusion of more assignments also 

resulted in improvements to evaluative judgement feedback, where rubrics are returned to 

students with comments beyond corrective feedback, notably where there are multiple drafts of 

an assignment. Additionally, courses with improved evaluative judgement feedback scores had 

decreased the weighting of a high-stakes final exam which historically does not provide so much 

as a grade to students (little opportunity for feedback). In cases where there was a shift towards 

increased emphasis on tests, typically in the form of low-stakes quizzes or multiple midterms, 

realism declined. This resultant decrease in realism suggests that there may be value in avoiding 

low-stakes tests to protect against low realism.  

2. Incorporate higher-order (non-googleable) vignette style assessment questions (multiple 

choice or constructed response) 

Consistent with literature which reports a substantial shift away from memory-based exams to 

higher-level thinking assessments (Jankowski, 2020), the ‘non-googleable’ focus of remote 

assessments in our context saw many instructors shift traditional lower-order multiple choice 

questions to open-book tests coupled with vignette style questions, often resulting in improved 

cognitive challenge. These questions required students to engage with higher levels of thinking 

to a greater degree than traditional, content-focused questions, which may more easily be 

answered through Google in an unsupervised assessment. Therefore, instructors may consider 

including vignette-style, open-ended assessment questions in their courses, whether these be in 

F2F or remote. This item for consideration is proposed with the caveat that instructors ensure 
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alignment between the course learning outcomes and instructional activities to offer the most 

appropriate learning environment for students (i.e. higher-order questions of this nature may not 

be appropriate for a lower level, foundational course). An additional consideration is that open-

ended, constructed response assessment items can be labour intensive to grade. However, some 

courses were able to achieve this higher-order, vignette-style question through multiple-choice, 

thereby simplifying grading. For example, a fourth-year biomechanics course offered clinical 

patient scenarios followed by multiple choice questions which required application and critical 

thinking.  

3. Include a review or “how-to” session for assessments, with explicit instructions (e.g. rubric) 

and opportunities for practice (e.g. drafts) 

It is possible that with years of experience instructing the same course, instructors may have 

begun to gloss over expectations for a routinely offered assessment that is well established in a 

course. The new focus on assessments in ERT encouraged many instructors to revisit tried and 

true assessments, and/or develop new, unfamiliar assessment opportunities. 19 courses improved 

evaluative judgement criteria by including a review or “how-to” session and the provision of 

exemplars and practice questions for assessments in places where this wasn’t done previously, to 

prepare students for what to expect in an online test. In parallel, circulated best practices 

encouraged instructors to provide students with clear expectations and practice opportunities. In 

these cases, evaluative judgement criteria were improved. Often, the shift to focus on 

assignments in the curriculum was coupled with the provision of a rubric (ahead of the 

submission deadline) in many cases when it wasn’t previously provided for the same assignment 

in F2F, or where there were no assignments to provide such a rubric for in the course in F2F. 

Frequent low stakes assignments in the form of smaller drafts serve as chunks or practice for the 
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final submission allowing students to engage with what is expected of them on the assessment, 

thereby providing students with transparent expectations for the larger assignment (Rahim, 

2020). 

4. Remote technologies may facilitate more frequent feedback 

One could argue that there is a sense of isolation and reduced personal interactions in the remote 

setting. However, it has previously been suggested that the remote environment provides more 

opportunities for 1-on-1 feedback as students have more frequent access to the instructor (Beebe 

et al., 2010). Indeed, positive changes at the dimensional level were most frequently seen for 

feedback in our data as 31 courses improved evaluative judgement feedback authenticity in the 

shift to remote. Slade et al. (2021) note the importance of providing feedback to students, but 

highlight a loss in real-time feedback in the shift to ERT as opportunities for skill-based (e.g. 

practical) learning were limited. However, we contend that not all is lost as there are multiple 

means of providing remote feedback to students, evidenced by ~50% of instructors improving 

authenticity on this dimension in this study. Some instructors opted to implement tailored 

automated feedback on lower stakes assessments (e.g. quizzes), to direct students’ focus for 

future similar assessments. Though this finding suggests that the remote environment may better 

facilitate multiple points of feedback for students, the quality of feedback must also be 

considered. Şenel and Şenel (2021) report that while most students agreed that assessment results 

and feedback were instant in the ERT setting, they also asserted that this feedback did not 

significantly increase the effectiveness of their learning. However, it was demonstrated that 

students reported infrequent opportunities to engage with peer and self assessment during the 

pandemic (Şenel & Şenel, 2021). In our context, while low stakes quizzes may allow for frequent 

points of information regarding performance (i.e. grades) or corrective feedback, to be 
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increasingly authentic students should be involved with not only receiving feedback, but also 

providing feedback, through activities such as peer review. 

  

5. Incorporate ungraded, informal check-in points throughout the course 

Given that a goal of low-stakes assessments is to help students stay on track and measure 

progress in a course, instructors may consider implementing ungraded check-ins (e.g. polling 

students). As evaluative judgement is rooted in student ability to judge their own work, grades 

may not always be necessary, especially since instructors mentioned instances of stress due to 

overloading students and TAs with graded works. However, it worth noting that health science 

students are often high achievers and tend to be in a state of heightened awareness when it comes 

to anything presented as an “assessment”, regardless of its weighting. Therefore, instructors are 

encouraged to present these check-ins as ungraded and informal. As ~50% of instructors 

improved authenticity for feedback in our data, there is evidence that multiple points of (graded) 

check-in were occurring in the curriculum.  

Limitations and Future Directions 

The above key tangible practices that were incorporated in this health science curriculum may 

provide educators with direction as courses continue to be offered with elements of ERT. 

However, it is important to recognize that while the pandemic presented a potential widespread 

opportunity for assessment redesign, instructors exist with responsibilities that expand beyond 

course design. Therefore, instructors were facing a variety of competing interests and priorities. 

For example, instructors were also rethinking their research programs, graduate student training 

programs, and their funding structures, while also balancing home and personal life. As such, 

this opportunity to take stock of teaching and assessment within one course was also battling for 
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attention with the common impetus for change around research programs and work-life balance 

and priorities. Therefore, the ERT experienced during COVID-19 is unlikely to represent the 

ideal rethink/redesign of course assessments. It is thus possible that other challenges may have 

dampened the impact of the potential opportunity to rethink assessment, and our results therefore 

need to be interpreted within that wider reality.  

 The challenge now will be how to use this common impetus of mass level course rethink 

and redesign to highlight the potential for continued course improvement, without the constraints 

and stress that come with COVID-19. More work will be needed to determine which positive 

changes are sustainable as components of courses in the return to F2F. Notably, many instructors 

in 1-on-1 discussions reported feeling overwhelmed, overworked, and were generally operating 

beyond capacity, as was the case for many institutions across the globe (Jankowski, 2020; Slade 

and Benson 2020). It must be acknowledged that many of the widely circulated best assessment 

practices can be time and energy intensive in their initial design and/or in sustaining over time. 

Therefore, instructors may not have the capacity to continue making changes to their courses to 

align with best practices to improve, or even maintain, the authenticity of their assessments. 

Further, given that instructors considered and variably implemented best assessment practices in 

this shift to ERT, the authors also suggest that more work is needed to clearly communicate 

examples of how best practices can be implemented on a complete curriculum level (i.e. beyond 

one course). Possibly, uncovering more examples of how best assessment practices were 

operationalized across a variety of curricula (i.e. beyond health sciences) and by a variety of 

instructors (i.e. of varied teaching experience) may lend to more clear, widespread 

communication of how to best implement assessment practices. Lastly, should elements of ERT 

remain in our course delivery, there is a marked need to evaluate what elements of ERT are best 
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for student learning. While some best practices discussed in this study resulted in improved 

authenticity in the shift to remote as per the authentic assessment tool, there is a gap regarding 

how these impact student learning. Notably, student perception of assessment design elements, 

with a focus on dimensions of authenticity, would be a valuable addition to this work and the 

wider body of literature.   

5.6 Conclusion 

 

 The rapid shift to an ERT mode of teaching and learning has presented concerns for 

assessment in student learning, as online learning is often perceived to be of lesser quality than 

F2F learning (Hodges et al., 2020). This study compared a complete health sciences curriculum 

in the F2F and ERT settings with respect to assessments (count, type, authenticity) using the 

literature-informed AAT. Our results demonstrate that most instructors changed their assessment 

structure from F2F to ERT, but the operationalization and output of these changes varied 

considerably. Despite the common belief that ERT is lesser quality than F2F, coupled with the 

overwhelming challenges of ERT, our work shows that most courses maintained or even 

improved authenticity of assessments. Senior courses were more likely to see improvements, and 

the introduction of assignments to many courses was a positive addition. Another promising 

finding was that more authentic feedback was seen in ERT versus F2F. However, there is still a 

need to direct training and resources to support feedback methods (those which are often labour 

intensive), as this was still the weakest dimension of authenticity. Introducing alternative forms 

of assessment, such as open book tests and assignments, may be a relatively straight forward 

method to improve authenticity in a course by moving away from compartmentalized content 

testing towards more contextualized applications. Overall, this research provides evidence that 

courses in a broadly representative curriculum were able to maintain or improve authenticity in 
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the shift from F2F to ERT. Importantly, while it was suggested that there has been more focus on 

instructional methods than assessment methods (Jankowski, 2020), we wish to acknowledge and 

commend instructors for their reflective and thoughtful efforts in assessment design in response 

to the pandemic, despite the large number of competing demands within and beyond academia. 

Future research may consider how to best communicate and operationalize best assessment 

practices on a wider curriculum level in a sustainable way for instructors and students, beyond 

health sciences, as well as student perceptions of which assessment design elements impact their 

learning. 
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Chapter 6: Integrative Discussion 

 

6.1 Thesis Overview and Main Findings 

 

 This thesis investigated and documented authentic assessments, beginning on a classroom 

level, and then expanding to include a complete curriculum. The objectives of this thesis were to 

1) document student learning in a traditional classroom setting (large, lecture-based) in response 

to unique assessment methods, and 2) to further document assessment opportunities that exist in 

a complete classroom-based curriculum as in a typical academic year (F2F), and 3) to determine 

how assessments change in response to a shift to ERT due to COVID-19. This thesis work 

ultimately resulted in a literature-informed Authentic Assessment Tool (AAT) and a 

comprehensive overview of assessments students are exposed to in a complete health sciences 

curriculum in both F2F and ERT settings, with specific notes to how assessments changed in the 

shift from F2F to ERT. The objectives were accomplished by measuring student approaches to 

learning and development of ordered thinking skills upon exposure to a large, lecture-based 

physiology course that used good educational practices in assessment design (study 1; chapter 3); 

developing and applying the Authentic Assessment Tool to categorize all assessments by 

dimensions of authentic assessment in the F2F setting (study 2; chapter 4); and subsequently 

investigating how assessments shifted from F2F to ERT in response to COVID-19 in the ERT 

setting (study 3; chapter 4). Instructors’ motivations in designing assessments in response to 

emergency circumstances were investigated (study 3; chapter 5).  

 In Study 1 (Chapter 3), we investigated two large (n=>240 students), core physiology 

courses for health science majors: Phys I and Phys II. Primary teaching methods included 

instructional scaffolding (lecture-based) and assessment methods included short- and long-

answer tests with questions at varied cognitive levels. We used the Blooming Biology Tool 
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(Crowe et al. 2008) to measure the cognitive domains tested by each assessment question 

throughout Phys I and II. Subsequently, this information was linked to student performance on 

each question, allowing for measurement of students’ lower- and higher-ordered thinking skills 

over time. We also distributed the Revised Study Process Questionnaire (R-SPQ-2F) to measure 

student approach to learning at the beginning and end of both Phys I and II, allowing for pre- and 

post-measures of student approach to learning upon exposure to the course. In line with our 

prediction, this learning environment supported a deep approach over a surface approach to 

learning. While lower-order thinking skills surprisingly declined over time, higher-order thinking 

skills were maintained in Phys I and improved in Phys II. Taken together, these findings provide 

support for modest but manageable adaptations to traditional lecture and testing methods in a 

large, core health sciences course to promote meaningful student learning. Perhaps most unique 

about this course is the testing approach used for the context of a large, core course (i.e. short 

and long answer written response items at varied levels of cognitive levels). This study 

contributes to the literature by providing specific context that approach to learning values are 

obtained pre- and post-exposure to an intentionally designed course, while few existing studies 

report paired pre- and post-values or the context which they are obtained from (Gijbels et al. 

2008; Rajartnam et al. 2013; Sabourin 2016). Therefore, this study serves as a reference point for 

other instructors evaluating approach to learning of their students, and uses Blooming as a 

method to track student performance beyond summative grades. While most available research 

focuses on instructional reform rather than assessment reform (Derting et al., 2016; Postareff et 

al., 2007), we sought to further investigate assessment, given that it is cited to be a main driver of 

student learning (Biggs, 1973; Ramsden, 1992). 
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 In study 2 (chapter 4), we investigated assessment methods used across a complete F2F 

undergraduate health sciences curriculum. Based on available literature, we developed the 

Authentic Assessment Tool (AAT) according to the core dimensions of authentic assessment: 

realism, cognitive challenge, evaluative judgement – criteria and evaluative judgement – 

feedback (Villarroel et al., 2018, 2019). The AAT allowed for 457 individual assessments across 

62 courses to be categorized as low, moderate or high on each of these core dimensions. 

Contrary to our prediction, the complete classroom-based curriculum offered few opportunities 

for highly authentic assessments, suggesting that instructors do not intuitively design 

assessments to be highly authentic across all core dimensions. However, exemplars of authentic 

assessment did exist, particularly in the form of assignments and those offered within small, 

upper-year capstone courses. Notably, evaluative judgment feedback was consistently the 

weakest dimension of authenticity, suggesting that instructors particularly struggle to include 

authentic feedback for assessments. Overall, given that few highly authentic assessments were 

offered within a classroom-based curriculum, instructors must make an intentional assessment 

design choice to include elements of authenticity within an assessment, and efforts should be 

particularly directed towards feedback. To the best of our knowledge, this study presents the first 

curriculum-wide assessment scan to be shared publicly beyond an institutional level, serving as 

an exemplar for other programs wishing to document and determine authenticity of assessments 

across a complete curriculum. Notably, values with respect to assessment structure and 

authenticity are provided within the described educational context. 

 In study 3 (chapter 5), we investigated assessment methods used across a complete 

undergraduate health science curriculum following the shift from F2F to ERT in response to 

COVID-19. Recognizing that assessment (re)design occurs in response to a common impetus for 
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change, we proposed that there would be changes towards greater numbers of assessments, as 

well as improved dimensions of authenticity, in response to COVID-19, relative to a typical 

academic year (Study 2). Instructors’ motivations for assessment design choices were also 

investigated. Using the Authentic Assessment Tool (developed in Study 2), we categorized 517 

assessments across 61 courses (matched with courses in the F2F setting) as low, moderate, or 

high on core dimensions of authenticity. In support of our prediction, the number of assessments 

increased in the shift to ERT. Contrary to our prediction, on a curriculum wide level, authenticity 

of assessments did not change in the shift to ERT. However, individual courses did make 

changes to assessments (structure, authenticity), such that most courses maintained or even 

improved authenticity in the shift to ERT, while a portion of courses decreased authenticity. 

Courses which increased authenticity were more likely to be medium-sized, senior courses 

(restricted electives) rather than large introductory core courses. Interestingly, the dimension 

which saw the most courses improve in authenticity was evaluative judgement feedback. 

Instructors commented on motivations for assessment design choices which included the use of 

widely shared best assessment practices to protect academic integrity and the implementation of 

frequent low-stakes assessments. These findings suggest that instructors are intentional and 

reflective with respect to their assessment design in response to a common impetus for change 

(COVID-19). Further, while a common narrative is that ERT is of lesser quality than F2F, there 

was no evidence to suggest this from an authenticity lens in the present work. In fact, we share a 

number of ways instructors improved on individual dimensions of authenticity that can be 

broadly used and implemented by instructors and educators alike.    
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6.2 Strengths and Contributions 

 

 The following sections will explore the contributions of this body of work to existing 

literature, highlighting strengths of this work, including the importance of a complete curriculum 

view and granularity in research methodology, the need for clear and descriptive overviews of 

study context and terminology used, and the significance of an on-the-ground approach to 

discussing course materials with instructors.  

A complete curriculum view of assessments can identify opportunities to scaffold student skills 

 Students adapt their learning to the environment they are presented with in a given 

course. This approach is dynamic and context-dependent, i.e. students might approach learning 

differently in one course which primarily models instructor-centered teaching and assessment 

methods (e.g. didactic lecture) compared to a course which primarily models learner-centered 

teaching and assessment methods (e.g. active learning). Of particular note, students will adapt 

their learning dependent on assessment methods used in a course, as assessment drives learning 

(Biggs, 1973; Ramsden, 1992). However, students exist in a complete curriculum, and therefore 

the assessments they are exposed to should be considered beyond a single course. This thesis is 

strengthened by including the investigation of the learning environment of not only an individual 

core course in a STEM program, but further by considering all assessments students in the 

STEM program are exposed to.  

 Often, assessment design is considered within the confines of a single course by the 

instructor (Bearman et al. 2017), with little consideration of how assessment design may present 

in other pre-requisite or subsequent courses, and further with little consideration for student 

assessment workload. Interestingly, through this work we not only identified gaps in the 

curriculum with respect to the assessments that students are exposed to throughout their 
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undergraduate career in the health sciences, we also identified where assessments were abundant 

in their frequency. Firstly, we demonstrate that senior-level courses are typically assignment-

dominant, and often require students to complete projects, papers and presentations with little 

training or direction (i.e. the expectation is that students know how to do such an assessment). 

However, our data show that while there are a few opportunities to engage with such activities in 

introductory courses (e.g. the first-year core biology courses require students to engage in an 

interdisciplinary project that includes a paper and presentation), there are minimal similar 

opportunities in the interim, highlighting gaps in the curriculum (specifically in second-year). 

Further, data collected with respect to assessment frequencies demonstrate the assessment load 

that students must balance at a given time, noting areas of high frequencies. For example, 

courses offered anywhere from 2 to 27 assessments in a given course, likely to be timed similarly 

between courses (e.g. weekly, mid-semester, final). While there may be benefits to frequent 

testing (Schrank, 2016), this may be overwhelming for students if all courses follow this model. 

These data may be of particular interest to UoG educators as they design and implement 

assessments to support student learning. A key recommendation is that assessment design should 

be considered in the complete curriculum, beyond one course. In identifying these gaps and 

assessment frequencies through the complete assessment scan, it is possible that instructors can 

use this information to redirect their efforts accordingly (i.e. build opportunities to scaffold skills 

in assignments earlier and throughout the curriculum in relation to other courses). Therefore, in 

order to develop a curriculum that is scaffolded, this thesis research demonstrates that a 

comprehensive overview of assessments offered in a complete curriculum can be of use at an 

instructor level. 
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Granular research methods allow for evidence-based, specific recommendations 

 Research methods ultimately used in this thesis allow for specific recommendations for 

readers due to the level of granularity with which data were collected. For example, we applied 

the Blooming Biology Tool to assessment questions in a single course to measure students’ 

ordered thinking skills (performance on lower-order or higher-order questions), breaking down 

the students’ overall grade on an assessment. In contrast to this work, much literature considers 

student final grades as a key performance metric (Petkov and Petkova 2006; Reitmeier, Svendsen 

and Vrchota 2004). Ultimately, we were able to demonstrate that a large, lecture-based course 

could promote and support higher-order thinking skills (HOTS). However, the granularity with 

which the data were collected allowed for us to also determine that lower-order thinking skills 

(LOTS) decline in the same environment (i.e. went in the opposite direction of HOTS). This 

finding demonstrates the importance in evaluating student performance beyond a final grade 

when considering the impact of an educational intervention on student learning. Importantly, the 

recommendation to implement instructional scaffolding and short- and long-answer test 

questions of varied cognitive levels should consider that while HOTS improved, LOTS were 

declined. If prioritizing HOTS in a course is the goal, then this recommendation is appropriate, 

with the caveat that LOTS may decline in parallel.  

 Further, we placed every single assessment in the complete curriculum on the Authentic 

Assessment Tool, categorizing assessments by the four core dimensions of authenticity, ranging 

from low to moderate to high. Therefore, the data at this level were very granular, and allowed 

for nuances between characteristics of authenticity to be highlighted within a single assessment, 

between assessments in one course, and between assessments across the curriculum. Had we 
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collected data at a higher level, we would have missed nuances between assessment types (e.g. 

assignments are more authentic than tests) and between dimensions (e.g. feedback is the weakest 

dimension). A key challenge with these data was translating the fine-grained details into tangible 

take-aways for instructors to use in their local contexts. Ultimately, pointed recommendations are 

presented in this thesis, for example consider increasing the number or weighting of assignments 

in your course and direct more efforts towards authentic feedback, in order to shift towards 

higher authenticity. Had we collected this data at a broader level (for e.g. categorizing an 

individual course on the AAT, or grouping assessments in a course by type (assignment, test) 

and categorizing these), these nuanced recommendations would not have been uncovered. We 

were thus able to describe how instructors have translated best assessment practices into their 

local contexts, such that these recommendations (e.g. increased emphasis on assignments) are 

evidence-based and coupled with tangible examples for practical implementation by readers.  

Descriptions of study context provide readers with a frame of reference for their own context 

 Learning context can determine the behaviour of students and hence the results of a 

study, therefore learning context needs to be considered when planning and interpreting results 

of education research (White, 1985). Notably, it is cited that good practice in teaching and 

learning research accounts for the context where work is being done, considering characteristics 

of the classroom, discipline, and institutional context (Felten, 2013; Hutchings, 2011). Despite 

this, available studies often fail to provide a complete description of their teaching and learning 

context with which they are conducting research in, omitting or vaguely mentioning details about 

typical class sizes, discipline, and/or student cohort characteristics (e.g. incoming average 

grades). For example, some studies suggest their work is conducted in a large cohort, but do not 

specify what the number of students is (Bosco and Ferns, 2014). Lack of such detail is important 
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to note as depending on the context (e.g. discipline, class size), incorporating a pedagogical 

practice (e.g. rubric use) can be successful for student learning in some cases (Petkov & Petkova, 

2006), but show no impact in other cases (Green & Bowser, 2006). Recognizing these limitations 

of existing literature, each study in this thesis intentionally documented and reported course and 

institutional variables that may help others interpret this work within their own contexts. For 

example, we used evidence-based definitions of what constitutes a small, medium and large 

course, coupled with specific sample sizes. Therefore, this work is strengthened through 

intentional and clear descriptions of context. From this body of work is the recommendation for 

researchers to include clear, specific descriptions of the context of their work. 

Clear definitions and conceptualizations of educational terms allows for more accurate and 

robust comparisons between work 

 Definitions of terminology and concepts in teaching and learning research tend to be 

ambiguous, though widely used. Terms such as ‘scaffolding’, ‘traditional’, ‘authentic’ are widely 

used across literature, but depending on the paper, appear to hold a different meaning, if 

explained at all. This variability in terminology creates difficulty in comparing findings between 

published works. For example, our definition of authentic assessment considers elements beyond 

realism, where others prioritize this aspect, or consider it as the exclusive characteristic of 

authenticity (Bosco & Ferns, 2014; Craft & Ainscough, 2015; J. Mueller, 2005). Further, 

institutions often present their goals and priorities with respect to specific pedagogies, but fail to 

provide a definition to clearly describe what is meant by each term. For instance, the UoG SMA 

states that students will engage in a high impact education through authentic assessments (2017-

20 Strategic Mandate Agreement, 2016), but there is no institution-wide or institutionally 

recognized definition of authentic assessment provided. We therefore took a comprehensive 
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approach to understanding and defining such elusive terms and pedagogies, and subsequently 

clearly describing each of these in this thesis. For instance, we developed a working definition of 

authentic assessment that could be adopted by the institution. Ideally, educators can then 

implement these concepts in their own contexts with the thorough and clear descriptions of what 

is meant by “instructional scaffolding to modestly adapt lectures” and “authenticity” in 

assessment design. Therefore, from this body of work is the recommendation for researchers to 

include clear, definitions and conceptualizations of educational concepts under study. 

An on-the-ground approach to informal discussions is successful in engaging with instructors 

about their course design 

 Lastly, it is important to recognize that “Organizational culture change is often influenced 

by personal and collective beliefs which encourage adherence to the existing organizational 

paradigm.” (Harrison et al., 2017). Throughout this work we were encouraged by the 

engagement of instructors and their willingness to meet to discuss their assessments both with 

the research team and with each other (e.g. departmental meetings to brainstorm, share practices 

and ideas). In these discussions, while instructors noted some organizational influences in their 

course implementation (e.g. resources available), they also commonly commented on several 

other factors that suggest they are thoughtful and intentional in their assessment design such as 

identifying what has previously worked well (or not worked) in their course, and making 

adjustments accordingly. Indeed, an existing study which aimed to curriculum map courses by 

reviewing course outlines and meeting 1-on-1 with faculty suggests this discussion-based 

approach is effective, wherein staff commented positively on their approach and appreciated the 

researcher’s familiarity with their course outlines, and the opportunity to discuss and reflect on 

their courses (Sumsion & Goodfellow, 2004). Notably, our research addressed one of the 
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challenges of curriculum mapping work and the like (Sumsion & Goodfellow, 2004), in that we 

worked to translate institutional, curriculum-based terminology into a common language that 

instructors were familiar with (e.g. relevance beyond the classroom versus “realism”). 

Throughout this body of work, we have demonstrated that the approach of going to instructors to 

have an informal conversation is useful in identifying what informs their assessment practices 

(versus a survey). A great strength of this work is that >90% of instructors engaged with the 

research team, compared to survey data which averages at 25%-30% response rate (Yun & 

Trumbo, 2000). Had we only considered a subset of courses through a survey, it is possible we 

would have only received responses from the ‘usual suspects’ i.e. those most engaged with 

teaching and learning work. Had this been the case, the prevalence of highly authentic 

assessments may have appeared to be greater, assuming that the most engaged instructors orient 

more efforts towards intentional assessment design. In having discussions beyond the usual 

suspects, we gain a complete picture of the curriculum as experienced by students (i.e. variable 

assessment design). While the research team is embedded in the home department of the majors 

under study and therefore may have increased the incentive of instructors to participate, courses 

beyond HHNS engaged with us at a high rate (e.g. Math, Chemistry, Physics). Therefore, while 

it is possible that conducting these conversations within HHNS may have aided in high 

participation rates, this method of going to instructors for short, informal discussions proved 

successful. Ultimately, this work suggests that instructors are open to discussing their courses, 

but an on-the-ground approach and informal, short conversations may be a suitable means to 

collect such information.  

 Taken together, this work contributes much to the existing literature with respect to the 

importance of a complete curriculum view in designing assessments. Further, we discuss 
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considerations for granularity in research methodology in evaluating student learning and a 

curriculum. This work adds clear and descript overviews of study context and educational 

terminology used, and makes the case for an on-the-ground approach to discussing course 

materials with instructors. 

6.3 Limitations and Directions for Future Research 

 

 This section considers limitations of this work regarding the type of research 

methodology used (case study, single institution and discipline) and a gap in findings with 

respect to student voice. Suggestions for future research are presented throughout.   

 This body of work is ultimately a case study (i.e. observational) of a complete curriculum 

of a STEM program in that we documented activities that instructors were already implementing 

on their own accord (i.e. without intervening). The case study approach was intentional in order 

to gain a comprehensive overview of where the curriculum currently stands at multiple time 

points, as this type of analysis (e.g. student approach to learning, authentic assessment 

prevalence) has not been conducted in the courses (Phys I and II, Study 1), nor in the complete 

curriculum under study prior to this thesis. Notably, this approach allowed for an on-the-ground 

review of the curriculum, from the perspectives of instructors. Before further investigating the 

impact of an authentic assessment on student learning, we sought to gain baseline information of 

what assessments students are asked to complete throughout the curriculum. This information 

could be considered institutional data upon which to make evidence-informed decisions with 

respect to resources and goals defined in Strategic Mandate Agreements. A future study may 

consider introducing an authentic assessment to a group of students and measuring the impact on 

student learning pre- and post-intervention. For instance, a highly authentic assessment could be 

introduced in an number of types of courses (e.g.. across year of studies, variable course sizes) as 
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an optional assessment for students to complete. The impact of completing this assessment on 

student learning (e.g. development of critical thinking skills, approach to learning) could be 

measured pre- and post-completion, and compared to students who do not complete the 

assessment within the same course. It would be important to identify and control for potential 

confounding variables that may suggest students who chose to complete the assessment may 

demonstrate characteristics different from those who do not complete the assessment, in order to 

account for self-selection bias (e.g. average incoming grades). 

 We acknowledge that our work is limited to a single institution and field, which has the 

potential to limit its applicability to other contexts. However, we provide details (teaching and 

assessment methods used, health science students, class sizes) to better situate the reader in our 

context. Though it is likely that our context is representative of other STEM programs across 

Canadian universities (size, student and program characteristics e.g. core courses), it possibly 

differs from a discipline beyond STEM (e.g. social sciences) at UoG and at other institutions, 

due to characteristics unique to STEM programs (e.g. focus on labs versus seminars, heavy 

reliance on exams versus essays or projects). Notably, research suggests that there is less 

assessment variability and fewer opportunities for authentic assessments in the humanities, 

compared to programs such as nursing, law, social work, and teaching (Jessop & Maleckar, 

2016). However, authenticity in this regard is considered solely on real-world relevance, and it 

should be noted that the comparison is professional schools rather than traditional undergraduate 

classroom-based curricula. Therefore, future research may consider teaching and assessment 

methods and student learning through an authenticity lens beyond the STEM discipline (e.g. 

social sciences). This could take place at the UoG to begin, and later move to both STEM and 

non-STEM programs at other Canadian universities, or even institutions other than a Canadian 
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comprehensive university (e.g. vocational college) to more comprehensively gain perspective of 

curricula in more diverse contexts.   

 This work is based on document review (i.e. assessments, course outlines) and consulting 

with instructors who offer the courses in a health science program. Ultimately, researchers 

determined and documented student learning and the assessments they are exposed to from an 

authenticity lens. It is important to recall that assessment drives student learning, and further, 

student perceptions of the teaching and assessment environment may differ from those of 

instructors (Ajjawi et al., 2020). For instance, Ajjawi et al. (2020) propose that authenticity is in 

the eye of the beholder, such that how a student perceives the assessment may differ from that of 

the intended outcomes set by the instructor. A key piece to more comprehensively understand the 

curriculum as perceived by learners is the student perspectives of assessments, and what they 

value as important for their learning. Some existing work has considered this, and there are 

questionnaires available to measure student perceptions and preferences for assessment 

(Birenbaum, 1997; G. T. L. Brown & Hirschfeld, 2008). However, there is yet to be a tool 

developed that approaches student perceptions of assessment from an authenticity lens. Future 

research may consider consulting the student body (i.e. those who the assessments are designed 

for) to determine what they value in assessments (e.g. relevance to the world beyond the 

classroom, provision and return of rubrics). It is recommended that the complete student body 

should be considered (i.e. all years of study) in a given program or discipline, as this current 

body of work identifies notable differences between years of study, particularly years one and 

four (tests versus assignments emphasis, class size).  
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6.4 Conclusion 

 

 This thesis provides a comprehensive overview of the assessments students are exposed 

to in a complete health science curriculum from an authenticity lens. Using case study, 

observational methods to describe student learning and assessments in the curriculum, we 

demonstrated that 1) a large, lecture-based course can promote and support a HOTS and a deep 

approach to learning with modest and manageable adaptations, 2) there are few opportunities for 

highly authentic assessments in a classroom-based curricula, though exemplars did exist 

(particularly assignments, capstone courses), and 3) authenticity can be maintained and even 

improved in a shift to emergency remote teaching, but this trend is more likely in medium sized, 

senior courses (restricted electives) compared to large introductory core courses. This work has 

implications for educators and administrators alike, presenting tangible methods for documenting 

student learning and assessment methods used in a complete curriculum. Instructors may wish to 

use these methods when planning their individual courses and assessments, while curriculum 

review committees may wish to implement these methods to identify gaps and strengths 

(scaffolding) across the curriculum. 
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                Human Physiology I – Principles of Communication, 
HK*2810              

Winter 2017 

I) COURSE INFORMATION: 

Professor: 

Dr. Laelie Snook      Office: ANNU 371A    email: lsnook@uoguelph.ca 

                                         Office hours:  Wednesdays 9:30am-12:00pm 

 

Course description: Physiology has a foundation of concepts and ideas that are used repeatedly to 

explain a variety of observations. Lectures will focus on these fundamental concepts and principles and 

use them to explain the communication (the physiology of transport phenomena, ion movement, nerve 

and synapse, muscle). Once the bases for communication are built lectures will focus on communication 

systems such as the nervous system (central nervous system) and the hormonal system (endocrine 

system). Once the primary communication system are understood lectures will focus on integrating the 

principles of communication, the endocrine and the nervous system in order to get a larger system to 

work, the gastrointestinal tract. The course presents the factual material and theories used to explain 

the function of the organs or systems so that you are able to utilize this information in explaining life 

situations. The majority of the material is presented in the context of feedback control systems with 

emphasis on the function of the normative cell, tissue and body.  

Credit value: 0.5 

Pre-requisites: Biological Concepts of Health BIOL*1080 & Introduction to Biochemistry BIOC*2580 

Course Schedule: Tuesday and Thursdays 1:00-2:20pm, WMEM 

 

II) LEARNING GOALS AND RATIONALE: 

 

Course philosophy:  The philosophy of this course will be to show students that physiology is built on 

fundamental principles that are used to build the foundations of communication, which are in turn used 

and integrated to build systems within the body with higher order functions, such as digestion. This 

course will take an integrated approach to building physiological systems. The course will also take a 

problem-solving, critical thinking approach to understanding the material and building physiological 

mailto:lsnook@uoguelph.ca
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systems. Following this pedagogical style, the testing style will be short and long answer where students 

must work through problems and show their work. Practice questions and posted answers will be 

available to help students with the short and long answer testing style. 

     

Learning Outcomes: 

1) Students will learn the principle of communication in physiology and apply them to describe 

physiological phenomena.  

2) Students will be able to demonstrate knowledge of the mechanistic explanations for physiological 

events at the cellular and tissue level. 

3) Students will be able to integrate the principles of communication into problems related to human 

physiology.   

4) Students will have further developed problem solving and critical thinking skills. 

5) Students will be able to effectively communicate ideas and arguments in graphic and written form. 

6) Students will be able to interpret data.  

7) Students will be able to apply core concepts of physics and chemistry to the field of physiology. 

8) Students will be able to identify gaps in knowledge in the area of physiology. 

 

 

III) TENTATIVE COURSE STRUCTURE AND CONTENT: 

 

Date – 

2016 

Section Lecture topic 11th edition  

readings (pages) 

12th edition 

readings (pages) 

13th edition 

readings 

(pages) 

Jan-10 1. Communication:  

    Principles 

Intro & Transport 19-20,45-56 18-19,45-56 19-20, 47-58 

Jan-12 Membrane 

potential 

Action potential 

57-61 

61-70 

57-60 

60-69 

61-64 

65-73 

Jan-17 Synapse 85-89, 559-564 83-86, 546-557 89-92, 580-592 

Jan-19 Regulation 910-915 887-891 931-935 

Jan-24 Contractile cells 72-78, 89-91 71-89 75-95 
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Jan-26 Contractile cells 80-83, 92-99, 572-

576 

91-104, 560-563 97-112, 596-599 

Jan-31 Monosynaptic 

reflex 

   

Feb-02 2. Communication:  

    CNS 

Nervous system 

concepts 

577-584 559, 564-570 595, 600-606 

Feb-07 MIDTERM 1     

Feb-09 Vision 626-645 609-627 647-665 

Feb-14 Motor 673-697 655-665 695-706 

Feb-16 Motor 698-713 667-678 707-719 

Feb-28 3. Communication:  

    Hormonal 

  

Concepts 905-916 881-892 925-935 

Mar-

02 

Ca++ and PO4
3- 978-990 955-967 1001-1014 

Mar-

07 

Pancreas 961-972 939-950 983-994 

Mar-

09 

Hypothalamus 918-926,931-939 895-902, 907-915 939-946, 951-

959 

Mar-

14 

MIDTERM 2    

Mar-

16 

Stimuli and 

function 

944-957 921-934 965-978 

Mar-

21 

Male 

Female 

996-999,1003-1008 

1011-1022,1031-

1033,1036-1041 

973-976, 978-984 

987-999,1003-

1009, 1011-1015 

1021-1024, 

1026-1033, 

1037-1050, 

1055-1061, 

1064-1068 

Mar-

23 

4. Integration: 

    GIT 

Structure, motility 771-790 753-772 797-816 

Mar-

28 

Secretion 791-806 773-787 817-832 

Mar-

30 

Digestion/absorpti

on 

808-817 789-798 833-842 

Apr-04 Regulation 785-786 767-768 811-812 
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Apr-06 Regulation 795-799,800-

801,804-805 

777-780,782-783, 

785-786  

821-824, 826-

827, 829-831  

 

IV) RESOURCES: 

 

Course textbook: 

The recommended textbook for the course is Textbook of Medical Physiology, 13th edition by 

Hall and is available at the University bookstore. The 11th and 12th edition are also an acceptable 

textbook for the course.  Copies of the textbook are on reserve at the library.   

 

Course resources: 

The course outline, a tentative lecture schedule, readings and handouts for specific lectures can 

be found at the Courselink D2L site for the course.  In D2L you can submit questions on the course 

discussion board where TAs will be monitoring daily. The discussion board will be monitored from Jan. 

10th to April. 6th, and will not be monitored after April 6th. 

 

 

 

IV) RESOURCES (CONT): 

 

Teaching assistants: 

 

There are 4 teaching assistants (TAs) as resources for this course. TA’s will be monitoring the 

D2L bulletin board, be available to e-mail directly with questions, or to set up one on one meetings (~15 

minutes). There will be extra question and answer sessions run by the professor prior to the final exam.   

 

TA E-mail Areas of expertise 

MacKenzie Charter 

James Haskins 

charterm@uoguelph.ca 

jhaski01@uoguelph.ca 

1.  Communication – Principles 

2.  Communication - CNS 

Hala Ayoub 

Andew Foster 

hayoub@uoguelph.ca 

afosster89@gmail.com 

3.  Communication – Hormones 

4.  Gastrointestinal Tract 
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V) ASSESSMENT: 

 

Form of 

assessmen

t 

Weighting 
of 

assessment 

Date of 

assessment 

Course content Learning 

outcome 

addressed 

Practice 

Questions 

1 

 

5% Feb 1 – submit 

Feb 2/3 – review  

1. Communication - Principles  1-8 

Midterm 1 25% Feb 7 1. Communication - Principles  1-8 

 

Practice 

Questions 

2 

 

5% Mar 8 – submit 

Mar 9/10 – 

review 

2. Communication – CNS 

3. Communication – Hormones (half) 

1-8 

Midterm 2  25% 

 

Mar 14 2. Communication – CNS 

3. Communication – Hormones (half) 

 

1-8 

Final Exam 40% Apr 18 

7-9PM 

1. Communication – Principles 

2. Communication – CNS 

3. Communication – Hormones*  

4. Integration – GIT* 

*emphasis on material not yet 

tested 

1-8 

 

MIDTERMS: All midterms will use a short and long answer format. As midterms will be written in class 

time, there will be no alternate times to write a midterm. If you are unable to write a midterm due to 

illness or compassionate reasons, your other midterm/exam will be reweighted to 35%/55% 

(midterm/final).   
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PRACTICE QUESTIONS: In order to prepare students for the written format that we will use for the 

midterms and exam, a practice question will be posted prior to each midterm for students to complete 

on the day specified (see table above). You are expected to answer your question individually (although 

you can use your notes), and submit your answer electronically using the PEAR system (more 

information will be given during lecture).  The day after the practice questions are completed, an 

answer key will be posted by the instructor, and students will use it to review 2 of their peers’ answers 

as well as their own. You will have 2 days to complete the reviews. Your grade on the practice question 

(worth 5%) will be equally divided as 2.5% based on your performance on the question and 2.5% for 

completing the reviews. No late submissions will be accepted. Failure to compete the practice question 

by the deadline will result in your midterm being re-weighted to 30%. 

 

VI) COURSE AND UNIVERSITY POLICIES 

 

a. University Policies: 

When You Cannot Meet a Course Requirement 

When you find yourself unable to meet an in-course requirement because of illness or 

compassionate reasons, please advise the course instructor (or designated person, 

such as a teaching assistant) in writing, with your name, id#, and e-mail contact. See 

the undergraduate calendar for information on regulations and procedures for 

Academic 

Consideration:  http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c0

8/c08-ac.shtml 

Accessibility 

The University of Guelph is committed to creating a barrier-free environment. 

Providing services for students is a shared responsibility among students, faculty and 

administrators. This relationship is based on respect of individual rights, the dignity 

of the individual and the University community's shared commitment to an open and 

supportive learning environment. Students requiring service or accommodation, 

whether due to an identified, ongoing disability or a short-term disability should 

contact the Centre for Students with Disabilities as soon as possible.  

For more information, contact CSD at 519-824-4120 ext. 56208 or email 

csd@uoguelph.ca or see the website: http://www.csd.uoguelph.ca/csd/ 

Academic Misconduct 

The University of Guelph is committed to upholding the highest standards of 

academic integrity and it is the responsibility of all members of the University 

community – faculty, staff, and students – to be aware of what constitutes academic 

misconduct and to do as much as possible to prevent academic offences from 

occurring.  University of Guelph students have the responsibility of abiding by the 

University's policy on academic misconduct regardless of their location of study; 

faculty, staff and students have the responsibility of supporting an environment that 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-ac.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-ac.shtml
http://www.uoguelph.ca/vpacademic/avpa/checklist/mailtocsd@uoguelph.ca
http://www.csd.uoguelph.ca/csd/
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discourages misconduct.  Students need to remain aware that instructors have access 

to and the right to use electronic and other means of detection.   

Please note: Whether or not a student intended to commit academic misconduct is not 

relevant for a finding of guilt. Hurried or careless submission of assignments does not 

excuse students from responsibility for verifying the academic integrity of their work 

before submitting it. Students who are in any doubt as to whether an action on their 

part could be construed as an academic offence should consult with a faculty member 

or faculty advisor.  

The Academic Misconduct Policy is detailed in the Undergraduate Calendar: 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-

amisconduct.shtml 

E-mail Communication 

As per university regulations, all students are required to check their <uoguelph.ca> 

e-mail account regularly. E-mail is the official route of communication between the 

University and its students. 

Drop Date 

The last date to drop one-semester courses, without academic penalty, is the 40th class 

day.  To confirm the actual date, please see the schedule of dates in the 

Undergraduate Calendar. For regulations and procedures for Dropping Courses, see 

the Undergraduate Calendar: 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-

drop.shtml 

Copies of out-of-class assignments 

Keep paper and/or other reliable back-up copies of all out-of-class assignments: you 

may be asked to resubmit work at any time. 

Recording of Materials 

Presentations which are made in relation to course work—including lectures—cannot 

be recorded or copied without the permission of the presenter, whether the instructor, 

a classmate or guest lecturer. Material recorded with permission is restricted to use 

for that course unless further permission is granted. 

Resources 

The Academic Calendars are the source of information about the University of 

Guelph’s procedures, policies and regulations which apply to undergraduate, graduate 

and diploma programs: 

http://www.uoguelph.ca/registrar/calendars/index.cfm?index 

b. Instructor Policies: 

Grading 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-amisconduct.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-amisconduct.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-drop.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-drop.shtml
http://www.uoguelph.ca/registrar/calendars/index.cfm?index
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As midterms will be written in class time, there will be no alternate times to write a 

midterm.  If you are unable to write a midterm due to illness or compassionate reasons, 

your other midterm and final exam will be re-weighted to 35%/55% (midterm/final).  

 

Practice Questions: No late submissions will be accepted. Failure to compete the practice 

question by the deadline will result in the corresponding midterm being re-weighted to 30%. 

 

Technology in the classroom 

Feel free to bring your laptop to lectures, but only use it in a manner that will not disturb 

those around you. Please do not use your laptop for anything other than activities related to 

this physiology course. Turn your cell phones off, or put them on silent, and do not text-

message during class. 

 

VII) CAMPUS RESOURCES: 

If you are concerned about any aspect of your academic program: 

• make an appointment with a program counsellor in your degree program. 

http://www.bsc.uoguelph.ca/index.shtml or 

https://www.uoguelph.ca/uaic/programcounsellors 

If you are struggling to succeed academically: 

• There are numerous academic resources offered by the Learning Commons 

including, Supported Learning Groups for a variety of courses, workshops 

related to time management, taking multiple choice exams, and general study 

skills. You can also set up individualized appointments with a learning 

specialist. http://www.learningcommons.uoguelph.ca/ 

 

 

 

If you are struggling with personal or health issues:  

 

http://www.bsc.uoguelph.ca/index.shtml
https://www.uoguelph.ca/uaic/programcounsellors
http://www.learningcommons.uoguelph.ca/
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• Counselling services offers individualized appointments to help students work 

through personal struggles that may be impacting their academic performance. 

https://www.uoguelph.ca/counselling/    

• Student Health Services is located on campus and is available to provide medical 

attention. https://www.uoguelph.ca/studenthealthservices/clinic 

• For support related to stress and anxiety, besides Health Services and 

Counselling Services, Kathy Somers runs training workshops and one-on-one 

sessions related to stress management and high performance situations.  

http://www.uoguelph.ca/~ksomers/ 

 

If you have a documented disability or think you may have a disability: 

• The Centre for Students with Disabilities (CSD) can provide services and 

support for students with a documented learning or physical disability. They can 

also provide information about how to be tested for a learning disability.  For 

more information, including how to register with the centre please see: 

https://www.uoguelph.ca/csd/ 

 

Appendix B – HK*3810 Course Syllabus  
 

University of Guelph 

College of Biological Science 

https://www.uoguelph.ca/counselling/
https://www.uoguelph.ca/studenthealthservices/clinic
http://www.uoguelph.ca/~ksomers/
https://www.uoguelph.ca/csd/
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Department of Human Health and Nutritional Science 

 

COURSE OUTLINE 

Human Physiology II – Integrated Systems Physiology, HK*3810 

Fall 2017 

I) COURSE INFORMATION: 

Professor: 

Dr. Coral Murrant  Office: ANNU  350    email: 

cmurrant@uoguelph.ca 

      Office hours:  Tuesdays 2:00- 5:00 pm 

Course description: Physiology has a foundation of concepts and ideas that are used repeatedly to 

explain a variety of observations.  Lectures will build on the fundamental concepts and principles of 

communication developed in Human Physiology I and continue to build the body by putting together 

systems to regulate more complex physiological phenomena such as the control blood volume and 

blood pressure (integrating tissues of the cardiovascular system, the heart, vasculature and kidney) and 
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acid-base physiology (integrating the respiratory system and the kidney).  Finally, all of the systems will 

be integrated to determine how the body would respond to challenges such as altitude, exercise and 

shock (blood loss).  The course presents the factual material and theories used to explain the function of 

the organs or systems so that you are able to utilize this information in explaining life situations.  The 

majority of the material is presented in the context of feedback control systems with emphasis placed 

on the function of the normative cell, tissue and body.  

Credit value: 0.75 

Pre-requisites: Human Physiology I – Principles of Communication, HK*2840 

Course Schedule: Tues 8:30-9:50, Thurs 8:30-9:50 THRN 1200; Fri 4:30-5:20 WMEM 103 

 

 

II) LEARNING GOALS AND RATIONALE: 

 

Course philosophy:  The philosophy of this course will be to show students that physiology is built on 

fundamental principles that are used to build the foundations of communication, which are in turn used 

and integrated to build systems within the body with higher order functions.  This course will take an 

integrated approach to building physiological systems.  The course will also take a problem-solving, 

critical thinking approach to understanding the material and building physiological systems. Following 

this pedagogical style, the testing style will be short and long answer where students must work through 

problems and show their work.  Weekly tutorial assignments will be completed in groups and used to 

help students with the short and long answer testing style. 

     

 

Learning Outcomes: 

Course Learning Outcomes: 

By the end of this course students will: 

1) learn the fundamentals of heart, vasculature, kidney, and lung tissue function.  

2) apply the principles and concepts learned in HK*2810 to understand tissue function. 

3) integrate individual tissues to systems to work, i.e. integrate the heart, and vasculature to 

understand the cardiovascular system, integrate the lung and the kidney to understand the 

acid/base system. 

4) integrate the systems within the body to understand physiological regulation of regulated 

variables i.e. integrate the central nervous system with the cardiovascular system and 

kidney to determine how mean arterial pressure is regulated (which includes integrating 

principles and systems learned in HK*2810 with systems learned in HK*3810). 
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5) integrate multiple systems to determine how whole body will respond to physiological 

challenges such as exercise and hemorrhage (which includes integrating all systems learned 

in HK*2810 with systems learned in HK*3810).    

6) demonstrate knowledge of the mechanistic explanations for physiological events at the 

cellular and tissue level and systems level.  

7) developed advanced problem solving and critical thinking skills by applying and integrating 

physiological principles, tissues and systems to solve physiological challenges such as left 

heart failure, right heart failure, systemic vasoconstriction, altitude, snorkeling, exercise, 

shock, etc. 

8) effectively communicate ideas and arguments in graphic and written form in homework 

assignments and tests for assessment. 

9) interpret data in tabular and graphic form in homework assignments and tests, in order to 

assess how the body responds to challenges.  

10) identify gaps in knowledge in the area of physiology. 

 

 

 

III) COURSE STRUCTURE AND TENTATIVE CONTENT: 

 

DATE  SECTION LECTURE 11th edition 

readings 

(pages) 

12th edition 

readings 

(pages) 

13th edition 

readings 

(pages) 

Sept 07 Thursday 1. Heart and 

vasculature 

Heart bioelectricity 

 

116-124 

 

115-122 

 

123-133 

 

Sept 08 Friday  Cardiac cycle 106-111 104-110 113-119 

Sept 12 Tuesday  Cardiac output 111-114,232-

236,237-243 

110-112,229-

232, 233-240 

119-121 

245-256 

Sept 14 Thursday  Cardiac output    

Sept 15 Friday  Problem solving - 

practice 

 

Sept 19 Tuesday   Vasculature and flow 161-170,204-

208,750-755 

157-166,201-

205,731-735 

169-178, 215-

219, 775-779 
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Sept 21 Thursday  Radius 195-203 191-200 203-213 

Sept 22 Friday  Problem solving – 

graded (5%) 

 

Sept 26 Tuesday  Capillaries 181-194 

302-306 

177-189 

296-300 

189-201 

316-320 

Sept 28 Thursday  Cardiovascular 

mechanics 

204-213 201-209 215-223 

Sept 29 Friday  Problem solving – 

graded (10%) 

 

Oct 03 Tuesday  Sensors 204-213 201-209 215-223 

Oct 05 Thursday  2. Kidney Structure 

 

308-325 

 

303-321 

 

323-345 

 

Oct 06 Friday  No class  

Oct 10 Tuesday  Holiday - No class  

Oct 12 Thursday  TEST 1 (20%)  

Oct 13 Friday  Tubular function  327-342 323-337 347-362 

Oct 17 Tuesday  Countercurrent 

Extracellular volume 

348-357 

358-363 

345-353 

355-360 

371-380 

381-386 

Oct 19 Thursday  Regulation 342-343,362-

363,365-

381,927-

929,947-950 

337-339,358-

359,361-

377,904-

925,924-928 

362-365, 384-

385, 389-406, 

948-972 

Oct 20 Friday  Problem solving - 

practice 

 

Oct 24 Tuesday  Regulation 216-231 213-228 227-243 

Oct 26 Thursday  Regulation    

Oct 27 Friday  Problem solving – 

graded (5%) 

   

Oct 31 Tuesday 3. Blood gas 

concentratio

ns 
 

Pulmonary 

mechanics 

 

471-481 

 

465-475 

 

497-507 



 

159 
 

Nov 02 Thursday  Pulmonary 

circulation 

483-489 477-483 509-516 

Nov 03 Friday  Problem solving – 

graded (10%) 

   

Nov 07 Tuesday  VA/Q and exchange 499-501 

491-499,502-

512 

492-494 

485-492,495-

504 

524-526, 517-

524, 527-536 

Nov 09 Thursday  Control of 

respiration 

Regulation of blood 

gases 

514-523 505-513 539-548 

Nov 10 Friday 4.Integration 

 

Acid/base physiology 383-400 379-395 409-426 

Nov 14 Tuesday  Acid/base physiology    

Nov 16 Thursday  TEST 2 (20%)    

Nov 17 Friday  Acid/base physiology    

Nov 21 Tuesday  Acid/base physiology    

Nov 23 Thursday  Chronic hypoxia 537-541 527-531 561-565 

Nov 24 Friday  Exercise 1055-1066 1031-1039 1085-1093 

Nov 28 Tuesday  Cardiovascular shock    

Nov 30 Thursday  Cardiovascular shock    

 

 

IV) RESOURCES: 

 

Course Textbook: 

The recommended textbook for the course is Textbook of Medical Physiology, 13th edition by 

Hall and is available at the University bookstore.  The 11th and 12th editions are also an acceptable 

textbook for the course.  Copies of the textbook are on reserve at the library.   

 

Course resources: 
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The course outline, a tentative lecture schedule, readings and handouts for specific lectures can 

be found at the Courselink D2L site for the course.  In D2L you can submit questions on the course 

discussion board where TAs will be monitoring daily. The discussion board will be monitored from Sep. 

8th to Dec. 1st, and will not be monitored after Dec. 1st. 

 

 

Teaching assistants: 

There are 2 teaching assistants (TAs) as resources for this course. TA’s will be monitoring the 

D2L bulletin board and are available to e-mail directly with questions and set up appointments to 

answer questions.   

 

TA E-mail 

Kate Wickham kwickham@uoguelph.ca 

James Haskins jhaski01@uoguelph.ca 

 

V) ASSESSMENT: 

 

Form of 

assessment 

Weight of 
assessmen

t 

Date of 

assessme

nt 

Course content Learning outcome 

addressed 

Group 

problem 

solving 

5% 

 

Sept-22 Practice problem solving and 

critical thinking: Heart and 

vasculature 

1-10 

Group 

problem 

solving 

10% Sept-29 Practice problem solving and 

critical thinking: Heart and 

vasculature 

1-10 

Midterm 1 20% Oct-12 1. Heart and vasculature 1-9 

Group 

problem 

solving 

5% Oct-27 Practice problem solving and 

critical thinking: Kidney 

1-10 

Group 

problem 

solving 

10% 

 

Nov-03 Practice problem solving and 

critical thinking: Blood gasses 

1-10 



 

161 
 

Midterm 2 20% Nov-16 2. Kidney and 3. Blood gasses 1-9 

Final Exam 30% TBA 4. Integration 1-9 

 

 Graded group problem solving will be completed in the lecture time in groups of 4 and will be 

short and long answer format.  If a graded group problem solving assignment is not written then the 

weighting of the assignment will be added to the weighting of the next midterm.  The midterm and final 

exam will consist of short and long answer test questions.  For graded group problem solving 

assignment, any assignment grade that is lower than your midterm grade will be dropped and the 

weighting of the dropped assignment added to the weighting of your midterm.     

 

VIII) Course and University Policies  

c. University Policies  

When You Cannot Meet a Course Requirement 

When you find yourself unable to meet an in-course requirement because of illness or 

compassionate reasons, please advise the course instructor (or designated person, 

such as a teaching assistant) in writing, with your name, id#, and e-mail contact. See 

the undergraduate calendar for information on regulations and procedures for 

Academic 

Consideration:  http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c0

8/c08-ac.shtml 

Accessibility 

The University of Guelph is committed to creating a barrier-free environment. 

Providing services for students is a shared responsibility among students, faculty and 

administrators. This relationship is based on respect of individual rights, the dignity 

of the individual and the University community's shared commitment to an open and 

supportive learning environment. Students requiring service or accommodation, 

whether due to an identified, ongoing disability or a short-term disability should 

contact the Centre for Students with Disabilities as soon as possible.  

For more information, contact CSD at 519-824-4120 ext. 56208 or email 

csd@uoguelph.ca or see the website: http://www.csd.uoguelph.ca/csd/ 

Academic Misconduct 

The University of Guelph is committed to upholding the highest standards of 

academic integrity and it is the responsibility of all members of the University 

community – faculty, staff, and students – to be aware of what constitutes academic 

misconduct and to do as much as possible to prevent academic offences from 

occurring.  University of Guelph students have the responsibility of abiding by the 

University's policy on academic misconduct regardless of their location of study; 

faculty, staff and students have the responsibility of supporting an environment that 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-ac.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-ac.shtml
http://www.uoguelph.ca/vpacademic/avpa/checklist/mailtocsd@uoguelph.ca
http://www.csd.uoguelph.ca/csd/
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discourages misconduct.  Students need to remain aware that instructors have access 

to and the right to use electronic and other means of detection.   

Please note: Whether or not a student intended to commit academic misconduct is not 

relevant for a finding of guilt. Hurried or careless submission of assignments does not 

excuse students from responsibility for verifying the academic integrity of their work 

before submitting it. Students who are in any doubt as to whether an action on their 

part could be construed as an academic offence should consult with a faculty member 

or faculty advisor.  

The Academic Misconduct Policy is detailed in the Undergraduate Calendar: 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-

amisconduct.shtml 

E-mail Communication 

As per university regulations, all students are required to check their <uoguelph.ca> 

e-mail account regularly. E-mail is the official route of communication between the 

University and its students. 

Drop Date 

The last date to drop one-semester courses, without academic penalty, is the 40th class 

day.  To confirm the actual date, please see the schedule of dates in the 

Undergraduate Calendar. For regulations and procedures for Dropping Courses, see 

the Undergraduate Calendar: 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-

drop.shtml 

Copies of out-of-class assignments 

Keep paper and/or other reliable back-up copies of all out-of-class assignments: you 

may be asked to resubmit work at any time. 

Recording of Materials 

Presentations which are made in relation to course work—including lectures—cannot 

be recorded or copied without the permission of the presenter, whether the instructor, 

a classmate or guest lecturer. Material recorded with permission is restricted to use 

for that course unless further permission is granted. 

Resources 

The Academic Calendars are the source of information about the University of 

Guelph’s procedures, policies and regulations which apply to undergraduate, graduate 

and diploma programs: 

http://www.uoguelph.ca/registrar/calendars/index.cfm?index 

d. INSTRUCTOR POLICIES:  

Grading 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-amisconduct.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-amisconduct.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-drop.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-drop.shtml
http://www.uoguelph.ca/registrar/calendars/index.cfm?index
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As tests will be written in class time, there will be no alternate times to write test 1.  If you 

are unable to write test 1 due to illness or compassionate reasons the weighting (%) of test 

1 will be added to the weighting (%) of the final exam.   

Technology in the classroom 

 Feel free to bring your laptop to lectures, but only use it in a manner that will not disturb 

those around you. Please do not use your laptop for anything other than activities related to 

this physiology course. Turn your cell phones off, or put them on silent, and do not text-

message during class. 

 

IX) Campus Resources 

If you are concerned about any aspect of your academic program: 

• make an appointment with a program counsellor in your degree program. 

http://www.bsc.uoguelph.ca/index.shtml or 

https://www.uoguelph.ca/uaic/programcounsellors 

If you are struggling to succeed academically: 

• There are numerous academic resources offered by the Learning Commons 

including, Supported Learning Groups for a variety of courses, workshops 

related to time management, taking multiple choice exams, and general study 

skills. You can also set up individualized appointments with a learning 

specialist. http://www.learningcommons.uoguelph.ca/ 

If you are struggling with personal or health issues:  

 

• Counselling services offers individualized appointments to help students work 

through personal struggles that may be impacting their academic performance. 

https://www.uoguelph.ca/counselling/    

• Student Health Services is located on campus and is available to provide medical 

attention. https://www.uoguelph.ca/studenthealthservices/clinic 

• For support related to stress and anxiety, besides Health Services and 

Counselling Services, Kathy Somers runs training workshops and one-on-one 

sessions related to stress management and high performance situations.  

http://www.uoguelph.ca/~ksomers/ 

If you have a documented disability or think you may have a disability: 

http://www.bsc.uoguelph.ca/index.shtml
https://www.uoguelph.ca/uaic/programcounsellors
http://www.learningcommons.uoguelph.ca/
https://www.uoguelph.ca/counselling/
https://www.uoguelph.ca/studenthealthservices/clinic
http://www.uoguelph.ca/~ksomers/
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• The Centre for Students with Disabilities (CSD) can provide services and 

support for students with a documented learning or physical disability. They can 

also provide information about how to be tested for a learning disability.  For 

more information, including how to register with the centre please see: 

https://www.uoguelph.ca/csd/ 

 

 

 

 

 

  

https://www.uoguelph.ca/csd/
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Appendix C – Example of Course Notes in HK*2810 
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Appendix D – Example of Test Questions in HK*2810 
 

Q4. When you step on a tack, that external stimulus causes an action potential at one specific 

point on your nerve. However, that action potential must then travel the length of your leg 

(approximately 1 meter!) to reach the spinal cord to synapse onto another nerve. 

a) Explain the process by which a single action potential, at an initial point on an axon, is able to 

propagate a series of action potentials down an un-myelinated portion of an axon. (4 marks)  

 

b) Most of our axons are actually wrapped in a myelin sheath, with only small portions of axon 

left un-myelinated.  Explain the role of myelin as it relates to action potential conduction, and the 

resulting consequence of this. (2 marks) 

 

c) Multiple Sclerosis is an immune-mediated disease, whereby the body attacks its own myelin, 

leaving previously myelinated nerves now un-myelinated. Assuming that you cannot restore the 

myelin sheath, propose 2 other potential targets (i.e. changes that you could make) that might 

help better propagate an action potential down the length of an axon. Your strategies do not 

necessarily need to be medically feasible, but they need to be physiologically sound (i.e. have a 

rationale for your targets). Explain your choices. (4 marks) 

 

 

Q5.  The withdraw reflex is a polysynaptic reflex that is initiated by temperature sensors in your 

hand responding to heat.  The reflex causes contraction of the biceps muscle and inhibition of 

the triceps muscle of the same arm in order to remove your hand from the heat source. 

 

a) Explain how an action potential from the sensory afferent nerve (i.e. pre-synaptic nerve) 
changes the membrane potential of the dendrites in a post-synaptic nerve. (5 marks) 

 

b) What more would be required for the post-synaptic cell to fire an action potential? (2 marks) 
 

 

c) Would the process in 5a be different if the dendrite contained only ligand gated Na+ and 
Ca++ channels?  Explain your reasoning. (2 marks) 

 

d) Could it ever be possible that opening a ligand gated Cl- channel in a post-synaptic neuron 
would result in dendrite depolarization?  Explain your reasoning. (1 mark)  
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Appendix E – R-SPQ-2F Questionnaire 

 

Please choose the one most appropriate response to each question. Fill the circle on the scantron 

card that best fits your immediate reaction for each question. Do not spend a long time on each 

item: your first reaction is probably the best one.  

 

Remember: There is no right way of studying, and your answers are CONFIDENTIAL.  

 

A — this item is never or only rarely true of me 

B — this item is sometimes true of me 

C — this item is true of me about half the time 

D — this item is frequently true of me 

E — this item is always or almost always true of me 

 

1) I find that at times studying gives me a feeling of deep personal satisfaction. 

2) I find that I have to do enough work on a topic so that I can form my own conclusions 

before I am satisfied. 

3) My aim is to pass the course while doing as little work as possible. 

4) I only study seriously what’s given out in class or in the course outlines. 

5) I feel that virtually any topic can be highly interesting once I get into it. 

6) I find most new topics interesting and often spend extra time trying to obtain more 

information about them. 

7) I do not find my course very interesting so I keep my work to the minimum. 

8) I learn some things by rote, going over and over them until I know them by heart even 

if I do not understand them. 

9) I find that studying academic topics can at times be as exciting as a good novel or 

movie. 

10) I test myself on important topics until I understand them completely. 

11) I find I can get by in most assessments by memorising key sections rather than trying to 

understand them. 

12) I generally restrict my study to what is specifically set as I think it is unnecessary to do 

anything extra. 

13) I work hard at my studies because I find the material interesting. 

14) I spend a lot of my free time finding out more about interesting topics which have been 

discussed in different classes. 

15) I find it is not helpful to study topics in depth. It confuses and wastes time, when all you 

need is a passing acquaintance with topics. 

16) I believe that lecturers shouldn’t expect students to spend significant amounts of time 

studying material everyone knows won’t be examined. 

17) I come to most classes with questions in mind that I want answering. 

18) I make a point of looking at most of the suggested readings that go with the lectures. 

19) I see no point in learning material which is not likely to be in the examination. 
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20) I find the best way to pass examinations is to try to remember answers to likely 

questions. 

 

Please fill out your Student ID# on the scantron card. Your results are CONFIDENTIAL. 
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Appendix F – List of Courses Included in F2F Analyses 
 

 

1. ANSC*4650 

2. BIOC*2580 

3. BIOC*3560 

4. BIOL*1070 

5. BIOL*1080 

6. BIOL*1090 

7. BIOM*3010 

8. BIOM*3040 

9. BIOM*3090 

10. BIOM*3200 

11. BIOM*3210 

12. BIOM*4030 

13. BIOM*4050 

14. BIOM*4070 

15. BIOM*4090 

16. BIOM*4110 

17. BIOM*4150 

18. BIOM*4180 

19. BIOM*4300 

20. BIOM*4500/4510 

21. BIOM*4521/2 

22. CHEM*1040 

23. CHEM*1050 

24. HK*2270 

25. HK*2810 

26. HK*3100 

27. HK*3401/3501 

28. HK*3402/3502 

29. HK*3600 

30. HK*3810 

31. HK*4070 

32. HK*4230 

33. HK*4240 

34. HK*4340 

35. HK*4360 

36. HK*4371/2 

37. HK*4441/2 

38. HK*4460 

39. HK*4510/1/2 

40. HK*4550 

41. HK*4600 

42. HK*4610 

43. MATH*1080 

44. MBG*2040 

45. MCB*2050 

46. MICR*3230 

47. NUTR*3210 

48. NUTR*3330 

49. NUTR*3360 

50. NUTR*3390 

51. NUTR*4090 

52. NUTR*4210 

53. NUTR*4320 

54. NUTR*4330 

55. NUTR*4360 

56. NUTR*4510 

57. PATH*3610 

58. PHYS*1070 

59. PHYS*1080 

60. POPM*3240 

61. STAT*2040 

62. TOX*4000
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Appendix G - Sample Assessment Scoring  
Assessments in every course were inventoried and categorized by core dimensions of authenticity  

 

Assessment 

NUTR*3xxx 

Weight 

(/100%) 

Type Realism Cognitive 

Challenge 

Evaluative 

Judgement 

Criteria 

Evaluative 

Judgement 

Feedback 

Infographic 10% Assignment HIGH HIGH MOD LOW 

Rationale Students are 

required to 

engage with 

research in the 

field (engage 

in primary 

literature) 

 

Design a 1- 

page 

infographic 

about a 

nutrient and 

health related 

outcome 

Rubric provided 

ahead of time, 

instructional "how 

to" video (part 1 of a 

series is provided); 

samples are 

presented in the 

how-to video, but no 

previous student 

exemplars are 

provided 

Graded rubric is 

returned to 

students if they 

choose to 

review it 

 

Assessment 

CHEM*1xxx 

Weight 

(/100%) 

Type Realism Cognitive 

Challenge 

Evaluative 

Judgement 

Criteria 

Evaluative 

Judgement 

Feedback 

Midterm 25% Test LOW LOW MOD LOW 

Rationale Questions are 

more so 

content based 

as opposed to 

conceptual 

based (just 

trying to get 

the basic 

foundation 

here). 

 

Learning 

outcomes in 

Course Outline 

include 

describe, 

identify, 

recognize, 

understand, 

define, predict, 

apply. 

Primarily 

requires lower- 

order skills.  

e.g. recognize 

the definition 

and apply to a 

situation  

Lots of sample 

questions provided, 

sample midterm 

provided from 

previous year, end 

of chapter problems 

with solutions, 

"questions of the 

week". 

Additionally, Course 

Outline and weekly 

announcements 

 

Courselink 

releases specific 

correct 

responses with 

full solutions; 

returned to 

students but no 

discussion of it 

or structured 

student 

engagement 

with feedback. 
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Course:  

NUTR*4xxx 

Weight 

(/100%) 

Type Realism Cognitive 

Challenge 

Evaluative 

Judgement 

Criteria 

Evaluative 

Judgement 

Feedback 

Abstract 

Critique 

5% Assignment HIGH HIGH HIGH HIGH 

Rationale Students are 

required to 

engage with 

research in the 

field (engage 

in primary 

literature) 

 

research 

interpretation; 

read and 

critique a 

scientific 

abstract + peer 

evaluate 2 

students 

 

sample abstracts 

given (note there is 

no correct one 

answer here so 

samples are more so 

to model thought 

processes); written 

instructions are 

provided; lots of 

discussion and 

modelling of 

thought processes in 

lecture. ~~grading 

key is also provided 

for activity 

 

personalized, 

individualized 

feedback re: 

thought 

processes - so 

many chances 

to improve on 

this throughout 

the course. 

sample answer 

key posted 

(remember, 

there is not one 

correct right 

answer) 
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Appendix H – Guiding Discussion Prompts for 1-on-1 with Instructors 

 

1. COGNITIVE CHALLENGE 

The first element I am going to ask you about is called “cognitive challenge”, which refers to the 

way students are required to use knowledge. This occurs on a spectrum of understanding → 

application/interpret → evaluate/critique. 

Q: Where does each assessment fall on this spectrum? Can you provide an e.g.? 

Prompts: Based on your learning outcomes, this assessment requires students to use skills:  

→ Can you provide an example?  

→ Can you ballpark the % of how much of this assessment is based on learning outcomes x, y, 

z? 

 

2. RELEVANCE 

The next element I am going to ask you about is called “relevance”, which refers to how 

assessments might engage students with problems or challenges they may face beyond the 

classroom. 

Q: Are Qs on these assessments presented in any kind of context? [let them answer] Tell me a bit 

about that i.e. what kind of context/what does the context look like. Can you provide an 

example? 

Prompts: To clarify, are core concepts presented mainly in a disciplinary context or beyond? 

Can you provide an example? Does this represent the majority of the assessment Qs? 

 

3. CRITERIA 

Q: How are guidelines and expectations communicated to students for each assessment?  

 

Prompts: Leading up to each assessment, do you talk to students about what they could expect to 

see/be required to do? Do you talk to them about how they could best prepare?  

Do students engage with grading criteria before and/or after the tests? Can you provide an e.g.? 

4. FEEDBACK 

Q: Can you tell me a bit about how feedback is provided to students for each assessment? 

Prompts: Following this assessment, do you talk to students about common errors, thought 

processes, etc. How do you do this? 

(key words to note: timing, what FB is provided for (content vs skills), courselink, rubric, grade-

only, corrected content, skill, actionable steps to improve, general statements to class) 

 

5. INSTRUCTOR INSIGHT (ERT study only) 

Q: You were able to largely retain the same assessment structure in the remote setting from the 

F2F setting. Overall, how did you decide on these assessments for this remote semester?  
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OR 

Q: You made several changes to the assessment structure from the F2F setting to the remote 

setting. Overall, how did you decide on these assessments for this remote semester? 

 

Prompts: What factors or considerations did you make in this decision?
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Appendix I – List of Courses Included in ERT Analyses 

1. ANSC*4650  

2. BIOC*2580 

3. BIOC*3560 

4. BIOL*1070 

5. BIOL*1080 

6. BIOL*1090 

7. BIOM*3010 

8. BIOM*3040  

9. BIOM*3090 

10. BIOM*3200DE  

11. BIOM*3210 

12. BIOM*4030  

13. BIOM*4050 

14. BIOM*4070 

15. BIOM*4090 

16. BIOM*4110  

17. BIOM*4150 

18. BIOM*4180  

19. BIOM*4300 

20. BIOM*4500/4510 

21. BIOM*4521/2 

22. CHEM*1040 

23. CHEM*1050 

24. HK*2270 

25. HK*2810 

26. HK*3100 

27. HK*3501 

28. HK*3502 

29. HK*3600 

30. HK*3810 

31. HK*4070 

32. HK*4230 

33. HK*4240 

34. HK*4340 

35. HK*4360 

36. HK*4371 

37. HK*4460 

38. HK*4510/1/2 

39. HK*4550 

40. HK*4600 

41. HK*4610 

42. MATH*1080DE 

43. MBG*2040 

44. MCB*2050 

45. MICR*3230 

46. NUTR*3210 

47. NUTR*3330 

48. NUTR*3360 

49. NUTR*3390 

50. NUTR*4090 

51. NUTR*4210 

52. NUTR*4320 

53. NUTR*4330 

54. NUTR*4360 

55. NUTR*4510 

56. PATH*3610 

57. PHYS*1070 

58. PHYS*1080 

59. POPM*3240DE 

60. STAT*2040DE 

61. TOX*4000 


