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Introduction 

Curricular integration has been a guiding principle of medical education since the 

Carnegie Report was published in 2010 (Cooke & Irby, 2010). Integration has numerous benefits 

to the learner including its ability to promote retention of knowledge and acquisition of skills 

through repetitive and progressive development of concepts and their applications (Brauer & 

Ferguson 2015). Despite numerous gains in curricular design, with respect to integration 

(identify appropriate reference), innovations in assessment have lagged behind (Brauer & 

Ferguson 2015).  

Assessment in integrated undergraduate medical education (UME) curricula should 

encourage assessment for learning and be based on the most current science supporting learning, 

specifically elaborative interrogation (i.e. asking the “why” and “how”) and retrieval practice 

(i.e. retrieving knowledge from long term memory). (Weinstein, Y 2018, Roediger HL 2011). 

These practices help students learn and retain knowledge. (Karpicke, JD 2014, Roediger HL 

2006). In addition, in an integrated curriculum, assessment should engage learners in utilizing the 

same knowledge, skills, and attitudes that will be needed when they transition into the role of 

physician (Schuwirth & van der Vleuten 2004). Various skills that medical students are expected 

to perform are clearly linked to assessments that model these skills. For example, in an Objective 

Structured Clinical Examination (OSCE), physicians are expected to engage in clinical reasoning 

during a patient encounter to arrive at a diagnosis (OSCE; Khan et al 2013). As follow up of the 

patient interaction, students must construct notes and are then assessed on the quality of their 

patient notes (Schuwirth LW, van der Vleuten 2004; Melvin et al 2015).  

In addition to these clinical skills, medical students are expected to master (Maudsley & 

Strivens 2000) clinical reasoning, critical thinking and problem solving. Pre-clerkship curricula 
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generally focus on the basic and social sciences and culminate in many schools with the 

completion of USMLE Step 1. In integrated pre-clerkship curriculum, students are expected to 

apply basic science knowledge to clinical case scenarios (Brauer & Ferguson 2014) to enable 

them to continue to incorporate foundational basic science knowledge during the clerkship years 

at a more complex level (Davis & Harden 2003; Dubois & Franson 2009; Spencer et al 2008). 

For example, while knowing the life cycle of HIV on its own is a basic science concept, pre-

clerkship students in an integrated curriculum could be expected to understand how HIV 

infection leads to the clinical manifestations of AIDS, interpret lab values associated with viral 

replication, select therapeutic options, and communicate their thinking to a patient.  

While the focus of curriculum and assessment is generally the student, education of 

faculty members delivering content should not be overlooked. Well described is the consensus 

among medical school faculty ….(identify ciations). Thus, in an ideal world, faculty learn from 

their assessments as well.  

Most commonly, medical schools employ multiple-choice questions (MCQs) for 

assessment of medical knowledge. MCQs are known to be valid and reliable forms of 

measurement and importantly, are accepted by students and medical educators as a way of 

helping to prepare students for USMLE Step 1. (identify citation). However, such assessments 

have limitation. For instance, they cannot divulge steps in the reasoning process (Charlin), 

prepare students for communicating with patients (identify citation), encourage memorization 

(find citation), and pattern recognition (cite). Furthermore, since patients do not come with 

multiple choice answers, there remains a gap in fully preparing students for a future of patient 

care.  
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 One strategy to explore these higher-order, critical thinking skills is the incorporation of 

constructed response questions into the assessment toolkit of integrated curricula (Bird). 

Constructed response questions require students to literally construct a response and can take the 

form of word fill-ins, short answers, or lengthier essay responses (Hauer et al 2019). Beyond 

assessing student knowledge, CR open-ended questions (CR-OEQs) can help predict student 

performance on high stakes multiple choice exams, including various NBME Subject Exams 

(Boscardin et al 2020) and can  provide educators with a window into a students’ thought process 

(Larsen et al 2008; Black & Wiliam 2009; Hubbard et al 2017). Thus, educators can potentially 

determine if students are engaging in higher-order operations by applying the fundamentals of 

science to complex clinical cases. Additional value of CR-OEQs for the learner takes place 

before the exam, by requiring deeper learning to prepare (Melovitz Vasan et al 2018; Scouller 

1998; Stranger-Hall 2012), and after the exam, by providing meaningful feedback to enhance 

future learning (Larsen et al 2008; McDaniel et al 2007; Wood 2009).  

Despite the demonstrated educational value of CR-OEQs, getting buy-in from the 

medical education community on the value of CR-OEQ assessment has been challenging (Hift et 

al 2014); however, several groups have published on the perceived benefits and drawbacks of 

CR-OEQ assessments from the learner and educator perspectives (Bird et al 2019; Wlordarczyk 

et al 2021). These single-institution studies were limited by providing data from a small sample 

of students and faculty.  To obtain more generalizable information/results, we collaborated 

across three institutions with experience employing CR-OEQ assessment in their pre-clerkship 

integrated curricula to describe the perceived benefits and drawbacks of CR assessment in 

integrated curricula. Additionally, we sought to enhance the literature by focusing on the most 



5 
 

salient benefits and drawbacks that students and faculty describe to provide a detailed analysis of 

the impact of CR assessment on student learning.  

 

Methods 

A survey was developed to assess if open-ended questions (CR-OEQs) were perceived by 

students and faculty to meet the criteria for good assessment including:  construct validity, 

reproducibility, equivalence, feasibility, authenticity, acceptability, educational effect, testing 

effect and  catalytic effect. Students and faculty were asked to rate the extent to which they 

agreed with 9 statements using a 5-point Likert-scale (Strongly Disagree, Disagree, Neither 

Agree nor Disagree, Agree, Strongly Agree). Faculty were asked an additional Likert scale 

question relevant to them only. Open response questions were also included asking respondents 

to describe the benefits and drawbacks of CR-OEQ as well as any advice they may offer to their 

fellow students or faculty. Each institution applied to their respective Institutional Review 

Boards after which the study was deemed exempt from review.  

The survey was distributed to students and faculty at three institutions; Donald and 

Barbara Zucker School of Medicine at Hofstra/Northwell (ZSOM), Case Western Reserve 

University School of Medicine (CWRU), and University of California at San Francisco (UCSF). 

All three schools have a common understanding that the goal of CR-SAQs within the approach 

to programmatic assessment in the pre-clerkship phase at their institutions is to: 1) drive deep 

conceptual learning of curricular content by providing students opportunities to model critical 

and analytic thinking, 2) provide opportunities to learn from detailed feedback on reasoning 

processes and not just choice of answer, and 3) enable integration of basic science and clinical 

medicine. All three institutions have been using CR-SAQ exams for at least 6 years (UCSF), 

with ZSOM and CWRU administering them for over 10 years. Weekly formative CR-SAQs with 
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model answers provided after completion are also part of the overall assessment plan at each 

school.  Schools will henceforth be referred to anonymously as School A, B, or C.  

All students from the rising second, third, and fourth year of medical school (N=1359) as 

well as all faculty who had scored an CR-OEQ within the past academic year (N=119) were 

invited to participate in the survey. Due to the timing of the survey, there were no current or 

rising first year medical students available to be included in the study. The survey was 

distributed via email through Qualtrics (www.Qualtrics.com) by the authors of each individual 

institution in July 2020 and three reminders were sent between then and September 2020.  

Quantitative data were analyzed using SAS software, Version 9 (SAS Institute Inc., Cary, 

NC, USA). Descriptive statistics, including the frequency [N(%)] of respondents who agreed or 

strongly agreed for each of the ten 5-point Likert-scale statements are provided. Chi square 

analyses were used to compare responses between faculty and students. Due to the limited 

sample size, comparisons of students and faculty across institutions are not reported.  

Qualitative Analysis 

Microsoft Excel® (Microsoft Corporation, Redmond, WA, USA) was used to manage the 

open-ended comments and codes 1 and the coding took place from March to July 2021. Survey 

participants were asked to describe “what are the biggest benefits of CR-OEQ-based 

assessment?” and “what are the biggest drawbacks of CR-OEQ-based assessment?” Responses 

to these two questions were coded separately using a framework approach (Ritchie and Spencer 

1994). Criteria for good assessment was used as a conceptual framework to categorize and code 

the data using multiple sources to compile a complete list of criteria (Norcini 2011; Gulikers 

2004; Schuewirth 2004; Hift 2014; Roediger 2011; Sam 2018). The codebook representing these 

criteria was previously established by Bird and colleagues (Bird et al 2019) and used for the 

http://www.qualtrics.com/
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current study. It included the following categories based on the work of Norcini (Norcini et al 

2011): construct validity, reproducibility, equivalence, feasibility, authenticity, acceptability, 

educational effect, testing effect (generation effect), testing effect (cuing effect), and catalytic 

effect (Bird et al 2019). Raters met with a co-author of the original codebook to review the 

meaning of the codes and to review a sample of coded data to assure that the codes were being 

applied consistently.  

The data was independently coded by one rater not otherwise involved in the study 

(research assistant-see acknowledgements) who coded both the benefits and drawbacks, and two 

additional raters (initials) who coded either the benefits (M.K.) or the drawbacks (T.F.). Units of 

analysis were typically the length of a partial or complete sentence. Once the initial coding was 

complete, the two sets of coded data were compiled and contrasted to determine if the codes and 

their application to the text were similar across coders. The coders met via using Zoom video 

conferencing (Zoom Video Communications, San Jose, CA, USA) to discuss and revise the 

codebook in an iterative manner using the constant comparative method (Glaser, 1965). In cases 

where there was disagreement, an additional coder (D.O.) reviewed the discrepancy which was 

discussed with all authors until reaching a negotiated agreement.   

The trustworthiness of the data was assured using methods to enhance credibility, 

transferability, dependability, and confirmability (Hanson et al 2011; Frambach et al 2013). 

Sampling was purposive as we only included faculty and students at the three institutions where 

the authors are affiliated. To assure credibility we triangulated data sources (both faculty and 

students). We provided a detailed description of the sample, methods, and results to allow for 

transferability of the findings. To enhance dependability, we performed an iterative data analysis 

process using multiple coders with periodic peer debriefing sessions. Finally, confirmability was 
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assured through a detailed audit trail of the data analysis approach and reasoning behind 

decisions.  

Results 

Quantitative Survey Data 

A total of 260 students (19%) and 57 faculty (48%) completed the survey. Response rates 

varied across institutions: School A with 62 students (11%) and 2 faculty (25%); School B with 

124 students (25%) and 30 faculty (45%); and School C with 74 students (24%) and 35 faculty 

(56%). As displayed in Table 1, the majority of students and faculty perceived OEQ-based 

assessment to have authenticity, an educational effect, generation effect, catalytic effect, and 

construct validity. Students (232, 89.2%) and faculty (54, 94.7%) agreed or strongly agreed that 

OEQs were authentic in that they prompted learners to use similar thinking skills they will need 

in their future professional lives. Fewer students (111, 42.9%) and faculty (24, 44.4%) agreed or 

strongly agreed that CR-OEQs had a cueing effect in that students can rely on recognition of 

facts (rather than recall) when taking CR-OEQ assessment. The area where students and faculty 

significantly differed is the perceived reproducibility of CR-OEQs, in that 151 students (58.1%) 

versus 18 faculty (31.6%) agreed or strongly agreed that the scoring of CR-OEQs is subjective 

(X2(1)=13.19, p=0.0003). 

 

Qualitative analysis of open-ended survey questions 

Of the 317 responses to the survey, 264 comments (83%) were made in response to the 

question “In your opinion, what are the biggest benefits of CR-OEQ-based assessment?” Of 

those, 259 comments were coded (98%) and the remaining 5 (2%) were not codable (e.g., “none 

that I can think of”). Two hundred and eighty-eight comments (91%) were made in response to 

the question “In your opinion, what are the biggest drawbacks of CR-OEQ-based assessment?” 
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Of those, 273 comments were coded (95%) and the remaining 15 (5%) were not codable (e.g., 

“not sure”). Figure 1 shows the percent of comments that were coded for the seven most 

common themes. 

 

Benefits 

There were three broad themes that emerged from comments on the benefits of CR-

OEQs: authenticity, the educational effect, and the catalytic effect. These themes underscore the 

relationship between assessment and learning, as well as how an assessment relates to real world 

skills. Representative comments are included in Table 2. 

 

Authenticity. Both students and faculty overwhelmingly perceived CR-OEQs as authentic, 

meaning that the assessment requires learners to apply the same knowledge, skills, and attitudes 

needed in real-life professional situations. As one student commented, “Writing is an important 

mode in which modern medical communication is conducted.”  CR-OEQs can be thought of as  

“[faculty] clinical reasoning in a written format” and they allow for “[student] practice in 

creating written expressions of thought.” Another important skill related to the role of the 

physician is to engage in critical thinking and clinical reasoning. CR-OEQs were found to be 

“[student] very helpful in developing diagnostic reasoning and critical thinking skills.” Instead 

of just memorizing facts, students reported having to “[faculty] apply the facts and information I 

learned to a variety of situations.” As one faculty commented, by using SAQs we are “teaching 

thought instead of regurgitation.” 

Students believed that CR-OEQs prepare them for their upcoming clinical responsibilities 

in that they parallel the “way that we will be asked [questions] on the wards” and it forces 

students to “... to think like and use language of clinician.” One student declared “it has really 
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prepared me for the clinical environment.” Students felt that CR-OEQs mirror what they will 

encounter in real life when they are physicians. “It resembles the real world” and is “more 

similar to real-life situations.” Students admitted that they will have to perform in an “open-

ended world” and that “multiple choices will not be offered.” Faculty agreed that CR-OEQs 

“are about solving complex problem in social (real world) contexts” and that this type of 

assessment “makes for better future doctors.”  

 

Educational Effect. Many student and faculty comments discussed the educational effect, which 

suggests that the type of assessment will change the way a learner prepares for the exam. 

Students acknowledged that to prepare for CR-OEQ exams they “must learn concepts well 

enough to recall and explain them.” Such preparation requires students to “learn and understand 

at a deeper level” and to learn “far deeper than [for] multiple choice.” In direct contrast to this 

strategy was memorizing facts, as students noted that that studying for CR-OEQ exams 

“encourages actually understanding the material rather than memorizing” and that this type of 

assessment “forced me to learn concepts rather than memorize buzzwords and random facts.” 

Learning the material at such a deep level “fosters long-term memory.” While preparing for CR-

OEQ exams, students “focus on learning the big picture concepts and spend time connecting 

ideas across subject areas.” Faculty also see the benefit of using CR-OEQs to “assess more 

content (and more content areas) in one question.” This aligns with the integrated nature of the 

medical school curricula at the three study schools, as well as the practice of medicine. 

  

Catalytic effect. The catalytic effect describes how assessment results and feedback impact future 

learning. Students reported that reviewing the exam “provides additional opportunity for 
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learning.”  Graders can “identify specific misunderstandings which they then correct.” On the 

faculty side, student responses provided instructors with valuable information that can inform 

curricular change. One faculty member explained “I am able to identify areas with more 

confidence that would benefit from curriculum revision or improved alignment of sessions.” 

Areas of curricular improvement included “teaching,” “question writing/editing,” and writing 

“clearer objectives that can be assessed.” Receiving feedback was also found to be helpful to 

the remediation process. Such feedback helped students identify mistakes and “provide a more 

in-depth analysis of whether or not I have retained the necessary material.” 

  

Drawbacks 

There were three main themes that emerged from comments on the drawbacks of CR-

SAQs: feasibility, construct validity and reproducibility. These themes relate to the validity and 

reliability of CR-SAQs. Representative comments are included in Table 3.  

 

Feasibility. Over half of the faculty described feasibility as a drawback of CR-OEQs. Qualitative 

comments that described CR-OEQs as practical or feasible focused on the amount of time it 

takes to either take the exam (as expressed by students) or grade the exam (as expressed by 

faculty). Students describe CR-OEQs as “time consuming” and “longer [than MCQ exams].” In 

particular, it was noted that the “time to type out answers (depending on question) can affect time 

needed to take the exam.” Alternatively, faculty were concerned about the amount of time it 

takes to grade CR-OEQs. They described “faculty time for grading” as a drawback and 

describing grading as a “headache.” 
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Construct validity. Concerns about whether the assessment measured the intended knowledge 

were coded as construct validity. Both faculty and students believed that questions can be 

ambiguous if not written carefully, leading the student to possibly misinterpret the intent. One 

student wrote “Sometimes the question might not be clear or is interpreted by the test taker in a 

different way.” Faculty expressed being “uncertain if the student's incorrect, or incomplete, 

answer is due to a vaguely written question.” Students also commented on the “oversized role of 

writing well” required for answering CR-OEQs and that it could be sufficient to “write around” 

the topic and still get credit without providing the answer.  

 

Reproducibility. If CR-OEQs are reproducible, the assessment would yield the same results if 

repeated under similar circumstances. Within this theme, the notion that  

“the grading can be subjective” was brought up by both students and faculty. If scoring is 

subjective, then grades will vary “based on the faculty member grading the question.” Some 

faculty agree that “there is a LOT of subjectivity in the grading, even with rubrics” and 

conveyed a concern that grading was not consistent both “across large number of exams 

graded” and from “year to year.”  

  

Acceptability as both a benefit and drawback 

One of the biggest benefits of CR-OEQs that students point out is the opportunity to 

reveal thought process. Students can “use their own words” to “demonstrate what they 

understand.” Even if they ultimately don’t get the correct answer they can “show that I know 

90% of what is expected for me to know.” Students can “demonstrate a deeper understanding of 

material” and in the case where students don’t get full credit, “It's much easier to see which 
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specific points they do not understand.” Another benefit is that students can receive partial 

credit. “If you have partial knowledge, then you can still answer the question” and “gain partial 

credit by showing thinking.” Students have come to rely on this aspect of CR-OEQs, with one 

student writing that “[students] are still almost guaranteed to receive some partial credit for the 

information they do put down.” 

One of the biggest concerns among students about CR-OEQs is that “they do not prepare 

you adequately for the myriad of multiple-choice tests that we get in our future” - something that 

several faculty members noted as well. Students find it challenging “translating my studying for 

our school’s exams to multiple choice questions.” Students also expressed that an CR-OEQ 

exam is “exhausting”, “annoying” and “mentally taxing.” They feel as if they are required to 

prepare “far beyond what most medical students are asked to know at the hazard of my mental 

health.” Other concerns are rooted in the questions themselves. For example, students are unsure 

how much detail needs to be included in their response, “Sometimes you have to guess the level 

of depth/explanation the question is looking for.”  Students described it as a “brain dump" and 

that students wind up “dropping every bit of knowledge…to ensure they score well.” Finally, 

respondents expressed CR-OEQ exams are “limited in the scope of topics” and that “students are 

likely not tested on the full gamut of information they are required to know for the exam.” 

 

 

Discussion 

 

The primary goal of this study was to better understand the perspectives of learners and 

faculty at three institutions with integrated curricula who have experience using CR-OEQs in 

pre-clerkship summative assessment. Despite advances in innovative approaches to delivering 
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integrated curricula, innovations in assessment have lagged behind and CR-OEQ present an 

important tool to consider. Among the many goals of an integrated curriculum is the preparation 

of learners for future work as clinicians and to break down barriers between the basic and clinical 

sciences (Brauer & Ferguson 2015). Thus, assessments in integrated curricula must align by 

bringing basic and clinical science together and preparing learners for future work as clinicians 

(Brauer & Ferguson 2015).  

By their very make-up as case-based, CR-OEQs require students to apply basic science 

principles to solve a clinical problem.  However, of the themes revealed by learners and 

educators alike, authenticity is perhaps the one that relates best to assessment in an integrated 

curriculum. Both learners and educators perceive CR-OEQs as representing real-life professional 

situations. Furthermore, learners and educators alike report that CR-OEQs prepare learners for 

clinical rotations and promote the practice of written communication skills. CR-OEQs also 

require the learner to engage in critical thinking and clinical reasoning and accurate reflects 

future work in clinical practice. Learners and educators perceive CR-OEQs as authentic and 

understand the benefits of practicing this skill development in the pre-clerkship years and thus 

appreciate this form of assessment as one which simultaneously assesses knowledge as well as 

providing practice for future life as a physician.  

Like any good form of assessment, this study confirms what others have reported, namely 

that CR-OEQs align with principles of assessment for learning (citation). Learners and educators 

alike agree that CR-OEQs enhance the approach to studying and force utilization of deeper 

learning (educational effect). CR-OEQs emphasize conceptual understanding of material and 

application of principles, both of which are seen as important skills for future physicians 

(citation). Both learners and educators identified the opportunity that CR-OEQs provide learners 
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in making connections across topics. Additionally, students understand the potential of CR-

OEQs to promote long term retention. Lastly, they provide an opportunity to demonstrate what is 

understood, something that is satisfying to learners and beneficial to educators.  

While the benefits are cemented in authenticity and learning, the drawbacks focus on 

aspects of psychometrics, including feasibility, validity and reliability. Faculty are concerned 

about the effort required to write and score essay-based exams. This is consistent with what is 

reported in the literature, which describes the additional time 2(Case & Swanson 1993; Palmer et 

al 2010), training (Bierer et al 2009) and cost associated with CR-SAQs (Wainer & Thissen 

1993; Khan et al 2010). However, medical schools that currently implement CR-SAQs for 

summative assessment have shown that it is feasible (Olvet et al under review; Hauer et al 2020). 

Writing a clear and well-constructed question is a challenge for CR-SAQs; when this does occur, 

exam validity is threatened (Rudolph et al 2019; Shilo et al 2015). If a question is not clearly 

written it can be misinterpreted by the student and they will not be graded for their content 

knowledge, rather their ability to decipher what the question was asking. There is also concern 

that CR-SAQs are testing writing skill rather than knowledge (Zeidner 1987; Martinez 1999). 

Reliability is also a concern for scoring CR-SAQs, in particular whether or not the questions can 

be scored subjectively (Bird et al 2019; Wlodarczyk et al 2021; Wood 2003; Hodges 2013), 

although a number of studies have shown that a moderate degree of reliability among scorers can 

be achieved (Norman et al 1987; Olvet et al under review; Cannings et al 2005). Assuring that 

any assessment has a solid psychometric profile is essential to addressing these perceived 

drawbacks.   

A final barrier has been acceptability by learners and educators based on the perception 

that CR-OEQs do not properly prepare students for multiple-choice licensing exams, such as 



16 
 

USMLE. In the last year, there have been several changes to USMLE Step exams, including 

elimination of USMLE Step 2 Clinical Skills (CS) and a change in scoring of USMLE Step 1 

from three-digit to pass/fail as of January, 2022 (citation) As pointed out most recently by XX, 

elimination of USMLE Step 2 CS offers the medical education community an opportunity to 

reimagine clinical skills assessment (citation). With the change in USMLE scoring to pass/fail, it 

is possible that the drawback of lack of acceptability will become less relevant for students 

offering the medical education community an opportunity to consider CR-OEQs as a tool that 

merits consideration. In fact, the National Board of Medical Examiners has begun to incorporate 

open-ended questions into their NBME Medicine Subject Exams (NBME, 2018).  

There are some limitations of our study that warrant mention.  There was a low response rate by 

students (ranging from 11% - 25%) and faculty (ranging from 25-56%) across the three 

institutions, therefore the responses may not be fully representative of all students and faculty.  

This study extends previous work by its collaborate nature and substantial volume of 

responses of both students representing all years of UME as well as faculty with numerous years 

of experience. This provides substantial data for the medical education community in 

considering CR-OEQs as a viable option to add to assessment toolkits.  
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Number of Completed 
Surveys 

Institution Faculty Students All 

CWRU 2 62 64 

UCSF 30 124 154 

Zucker 25 74 99 

All Institutions 57 260 317 
 

 

GEA Perception/Attitude Survey Results 
Table 1. Number (and percent) of respondents who responded agree or strongly agree, organized by category. Chi square 
analyses were used to compare faculty and student groups. A model in bold signifies significance. 

Students

N=260

Faculty 

N=57

Faculty vs. Students 

Chi-Square

Authenticity

OEQs prompt learners  to use s imi lar thinking ski l l s  they wi l l  

need in their future profess ional  l ives 232 (89.2%) 54 (94.7%) Χ
2
(1)=1.61, p=0.2050

Students  must be able to apply facts  to successful ly complete 

OEQs 219 (84.9%) 51 (89.5%) Χ 2(1)=1.46, p=0.2266

Educational effect

An OEQ strategy prompts  s tudents  to engage in deeper 

learning when preparing for an assessment 210 (80.8%) 51 (89.5%) Χ 2(1)=2.44, p=0.1186

Generation effect

An OEQ strategy enables  s tudents  to readi ly reca l l  the 

information at a  later date 144 (55.4%) 33 (57.9%) Χ 2(1)=0.12, p=0.7296

Cueing effect

Students  can rely on recognition of facts  (rather than recal l ) 

when taking OEQ assessments . 111 (42.9%) 24 (44.4%) Χ 2(1)=0.05, p=0.8304

Reproducibility

Scoring OEQs  is  subjective. 151 (58.1%) 18 (31.6%) Χ
2
(1)=13.19, p=0.0003

If the same OEQ is  adminis tered to di fferent classes  of 

s tudents  or to di fferent cohorts  within the same insti tution 

and assuming s tudents  have been exposed to the same 

content, the scores  wi l l  genera l ly be s imi lar 163 (63.1%) 41 (71.9%) Χ 2(1)=1.60, p=0.2054

Construct validity 

OEQs can be ambiguous  or mis leading. 148 (56.9%) 29 (50.9%) Χ 2(1)=0.69, p=0.4051

Catalytic effect 

Providing feedback to learners  on their OEQ assessments  

contributes  to future learning 214 (82.3%) 48 (84.2%) Χ 2(1)=0.12, p=0.7312

Scoring of OEQ exams faci l i tates  improvement of the qual i ty of 

future teaching on the topics  being tested a 47 (85.5%)
a
Question only asked of faculty  

 

 

 

Commented [DO2]: Remove this? 
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Table 2. Themes and representative quotes from students and faculty in response to the question “what are the 

biggest benefits of CR-SAQ-based assessment?” 

 

Theme Student Representative Quotes Faculty Representative Quotes 

E
d
u

ca
ti

o
n
al

 E
ff

ec
t 

 

Students learn the material by studying for the test 

“They force [students] to truly learn the material.”  
 

“Studying for OEQs helped me develop a more 

complete and organized understanding of concepts 

than studying for MCQs.” 

  

Open-ended questions demand a deeper level of learning 

"I think OEQs do enable a deeper level of 

understanding for the learner.”  
 

“Deeper connections and engagement with the 

material.” 

“Encouraging deeper learning.” 

 

“1 is required to understand the material vs. recall.” 

  

You can’t simply memorize material 

“Instead of trying to memorize small details, I 

focus my studying on understanding each 

concept.”  
 

“Rather than being too worried about memorizing 

tiny factoids and details.” 

“Have to integrate question you memorized into a 

coherent narrative.” 
 

“Engage deeper learning and understanding not just 

memorizing.” 

Topics are integrated so you must make connections across topics 

“Organizing information into big picture, 

interconnected webs.”  

 

“... ability to integrate multiple concepts in single 

answers.” 

“Increased complexity of content covered in an 

assessment which increases the level of comprehension 

that a learner must have.” 
 

“learners have to synthesize information in order to 

answer application and problem-solving questions.” 

Studying for OEQs results in long-term retention of information 

“True understanding of material that can serve for 

better memorization long-term rather than having 

less-salient memorization for an exam.”  
  

A
u

th
en

ti
ci

ty
 

Practical experience in written communication 

“Promote ability to write in ways that clinical 

work requires.”  
 

“You write an assessment for case based OEQs-

very similar to writing notes in real life.” 

“OEQs help [students] (and faculty for that matter) 

develop strong written communication skills.”  
 

“they need to articulate their thoughts and you also 

can find out if they truly understand cause and effect.” 

Requires students to engage in critical thinking and clinical reasoning 

“Reflects clinical thinking. Being halfway through 

rotations, the clinical reasoning resembles OEQs.” 
 

“I like how it makes me think and I like how I must 

use clinical reasoning.” 

Allowing assessment of a thought pattern and synthesis 

of information 
 

 critical thinking and application of knowledge  

 

Prepares students for their clinical training 

“It mimics how one would be expected to give an 

answer on the floors.”   
 

“Models clinical thinking the way you need to use 

it on the wards and in practice.” 

“good preparation for writing clerkship notes and 

other clinical documents.” 
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Reflects what students will encounter in real life as a physician 

“Reflects real world of clinical knowledge and 

applications.” 
 

“Answers to questions in life and in medicine are 

rarely black and white -- there are often important 

nuances to consider.”   

After presenting a case I wanted to ask open questions, 

which felt like the format that an attending, or patient 

family would use.” 
 

“Allows 1s to demonstrate understanding and 

application; which is how information is used in real 

life.” 

C
at

al
y

ti
c 

E
ff

ec
t 

Reviewing the exam can help you identify your mistakes 

“Being able to go back and determine what areas I 

got wrong is also very helpful because I can clearly 

see what my train of thought was.” 
  

Feedback to the students can help in remediation Student responses can inform curricular changes 

 “Which enables better feedback (when provided) 

and aids in solving the question.”  
 

“Allows evaluators to identify the gaps in our 

knowledge.” 

 

“Ability to improve future teaching based on the 

[students’] responses.”  
 

“Encourages faculty to teach and test more clinically 

relevant material, gives faculty rich feedback in 

[students’] responses.” 

A
cc

ep
ta

b
il

it
y
 

You can show your reasoning and thought process 

“More room to see the thought process, which is 

sometimes more important than getting to the right 

answer.” 
 

“Even if there are gaps in one's knowledge, still 

able to convey your understanding.” 

“Writing reveals thought process, not just knowledge” 

Students can earn partial credit 

“[Students] get to show everything they know and 

get partial credit, rather than all-or-nothing 

multiple choice.” 
 

“It allows partial credit for some understanding of 

a concept.” 

“Partial credit can easily be awarded;” 
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Table 3. Themes and representative quotes from students and faculty in response to the question “what are the 

biggest drawbacks of CR-SAQ-based assessment?” 

 

Theme Student Representative Quotes Faculty Representative Quotes 

F
ea

si
b

il
it

y
 OEQ exams take a long time It takes faculty a long time to grade OEQs 

“They take a bit more time.”  

 

“More work for students." 

“Time both at designing good grading rubric as well as 

grading.”  
 

“Time required for grading. Also, fatigue when grading 

many student responses.” 

C
o
n
st

ru
ct

 V
al

id
it

y
 

Questions can be ambiguous and open to interpretation 

“Open End Question-based assessments tend to 

feel much like guessing what the author of the 

question is thinking rather than finding a 

solution to the problem posed.”  

“Writing questions is an art form that requires much 

training to leave out ambiguity.” 
 

“Wording questions to receive this specific answer is 

challenging without giving away what we are looking 

for.” 

Writing skills may be a key factor in how well a student does 

“If writing is not a strength for the student it can 

be difficult to feel confident in one’s answers.”  
 

“Students can just ‘write around’ certain points 

to explain the concept being assessed.” 

“It tests more on essay writing capability than mastery 

of material.” 

R
ep

ro
d
u

ci
b

il
it

y
 

Scoring is subjective 

“Sometimes the grading for OEQ-based 

assessments is too subjective where an answer is 

99% correct but perhaps missing a keyword.” 
 

“Subjective nature of grading.” 

“Scoring rubrics can be tortured attempts to promote 

objectivity where reliability is emphasized over 

validity.” 

There is a lack of consistency in scoring across students 

“Less standardization. Even with a rubric with 

vague criteria.”  
 

“The lack of a consistent standard.” 

“Staying consistent in grading and comments across 

large numbers of exams graded.”  
 

“Each year's exam will be slightly different than the 

previous year's. Difficult level must be monitored and 

adjusted year to year.” 

A
cc

ep
ta

b
il

it
y
 

They are not in the same format at the USMLE 

“Lack of preparation for standardized 

assessments, which unfortunately are the 

mainstay in assessing clinical performance and 

knowledge.”  
 

“Not being able to practice taking exams that 

are formatted like important standardized tests 

like Step 1.”  

“Limited opportunity for students to practice MCQ 

exams.” 

 
“Do not reflect the MCQ format of Step exams.” 

The exam is harder and more stressful than MCQ exams 
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Figure Legend 

 

Figure 1. Percent of faculty (blue) and student (black) comments that described the benefits and 

drawbacks of CR-SAQs. Some comments had more than one code, therefore the data does not 

sum to 100%. Benefits were coded as authenticity, catalytic effect, and educational effect, and 

drawbacks were coded as feasibility, construct validity and reproducibility. Acceptability was the 

only theme that was described as both a benefit and a drawback. Benefits are shown to the right 

and drawbacks are shown to the left for ease of distinguishing benefits and drawbacks. 

 

 

 

“They are more tiring for students to take and 

more anxiety-producing.”  
 

“Very easy to get overwhelmed and shut down 

when you start getting questions and don't even 

know where to start.”  

 

It is unclear how detailed student responses should be 

“It's sometimes hard to know the level of detail 

desired in the answer or whether you have truly 

answered the question at hand.”  
 

“Providing too much information may lead to a 

wrong answer.”  

“Sometimes the way the questions are written force the 

student to write nonspecific answers.” 
 

“Some students write too much.  They may understand 

the general concept but then get penalized for writing a 

wrong statement.” 

Less material can be tested 

“I think it limits the breadth of knowledge that 

can be tested.”  
 

“You could study something that doesn't come up 

on the exam or that one smaller thing might 

become a larger portion of the exam.”  

“A limited number of topics that can be covered in an 

assessment due to the competing disciplines on a single 

exam.” 
 

“I've been told by students that they focus on the things 

they imagine will be in an OEQ, which may lead them to 

neglect studying other important topics”  
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