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Abstract: Studies have highlighted the benefits of frequent quizzing in class. Frequent quizzing can 

promote more student attendance, engagement, practice and review, and achievement. Conversely, 

the opponents of frequent quizzing suggest that too frequent testing might hinder learning by 

frustrating anxious students and inhibiting larger units of instructional material. Notably, most 

studies have used degree examinations to evaluate the impact of quizzes on student learning and 

performance, yet little is known about whether quizzes can reinforce student performance in the in-

course assessments (ICAs) despite ICA importance in student learning. The present study aimed to 

test the hypothesis that administration of weekly MCQ quizzes can enhance the leaning outcomes 

and performance of biomedical science students in assessment methods such as essay and oral 

presentation that can directly measure and provide information about student learning. It was 

therefore limited to in-course assessments. We found that the performance of the weekly quiz 

student group is remarkably better than that of the control student group in both the essay and oral 

presentation ICAs, which are two measures and indicators of student learning, suggesting 

improved student learning outcomes and performance after administrating weekly MCQ quizzes 

that also promoted student attendance in classrooms. The findings of this research study have 

implications for students, teachers, and curriculum designers in higher education. 

Keywords: In-course Assessments, Quizzes, Class Attendance, Learning Outcome, Biomedical 

Science 

 

1. Introduction 

There are different approaches and techniques to enhance student learning, 

performance, and skills. These approaches include asking questions and applying active 

learning strategies, constructing mechanisms and concept maps, developing critical 

thinking skills, using self-reflection, and asking for feedback, and using a range of 

learning resources. They also involve practicing learning by using simulation, applying 

knowledge learnt to new problems and service learning, using summative and formative 

assessment, applying differentiated instruction, applying the reversed learning model, 

and restructuring teaching methods (Azer et al., 2013; Philips, 2017; Kampen, 2021)[1-3]. 

Quizzes have been assumed to be enhancing tools of student learning. They were 

considered by (Brown, 2004)[4] as “the information that washes back to students in the 

form of useful diagnoses of strengths and weaknesses‖ (p. 29)”. 

Studies have highlighted the benefits of frequent quizzing in class. A study among 

dental science students showed that frequent quizzes are important tools that can 

significantly influence students’ learning performance (Geist and Soehren, 1997)[5]. 

Indeed, student learning and performance can be further enhanced with increasing the 

number of quizzes they receive, suggesting an influential autonomous effect of quizzing 

on student learning (Geist and Soehren, 1997)[5]. In addition, online quizzing is a 
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powerful and preferrable tool for both teaching and student learning of biological courses 

(Culbert, 2020)[6]. 

Frequent quizzing and testing can enhance students’ class attendance in classroom 

(Jones, 1984; Wilder et al., 2001; Clump et al., 2003)[7-9]. Quizzes can motivate students to 

attend classes (Zarei, 2008)[10]. Interestingly, frequent quizzing can also enhance student 

retention of the material presented during lecture or prepare them for high- stakes 

examinations (Johnson and Kiviniemi, 2009)[11], and students taking weekly quizzes can 

perform better in the final achievement tests (Gholami and Moghaddam, 2013)[12]. 

Indeed, a recent study has demonstrated that the use of weekly quizzes can promote 

students’ attendance, engagement, and achievement (AlBahadli, 2020)[13]. Furthermore, 

weekly quizzes are assessment tool that can help students to retrieve their knowledge and 

receive feedback on their performance immediately (Heise et al., 2020)[14]. This 

assessment tool can be further used as a prediction method of student outcomes and an 

important opportunity for early interventions to support at-risk students since there is a 

potential correlation between the performance of students on weekly quizzes and on unit 

examinations (Heise et al., 2020)[14]. 

Similarly, online quizzing can help in maintaining both regular reading and study 

schedule for students (Marcell, 2008)[15], while the use of random quizzes led to 10% 

increase of student attendance of psychology course (Wilder, 2001)[8]. Online quizzes can 

also improve students’ preparation outside of class and reinforce their learning and 

enhance class preparation and participation (Marcell, 2008; Agrawal et al., 2021)[15,16]. 

More recent research on student perceptions of online quizzes and interview 

pretest implementations in pre-practicum activities has shown that online quizzes 

pretests were preferred by students as a pre-practicum activity since they are not time 

consuming and help students to prepare well before conducting a practicum 

(Atmajati et al., 2020)[17]. 
Another study has developed evidence-based recommendations that facilitate 

the programing and implementation of quizzes by lecturers and instructors to promote 

students’ success in higher education and improve their behavior within their courses 

(Glodowski et al., 2020)[18]. 

Other benefits of quizzes have been also highlighted in some other research 

studies. Quizzes such as pup quizzing have a positive effect not only on student learning, 

but also on prospective teachers when used as integrating activities in teacher training 

programs (Gull et al., 2015)[19]. In addition, adaptive quizzes may enhance student 

engagement, motivation, and learning outcomes in a first-year accounting unit (Ross 

et al., 2018)[20]. Moreover, an evaluation study of the impact of “feedback quizzes” on 

the learning and performance of undergraduates has found them very useful (Hennig et 

al., 2019)[21]. Similarly, the multimodal quizzes are efficient teaching-learning tool in both 

assessing and teaching engineering courses (Gamage et al., 2019)[22]. Furthermore, 

administrations of summative or formative feedback quizzes (in class or outside class 

can increase students’ learning and performance as well as satisfaction with some clinical 

courses (Hennig et al., 2019)[21]. Recent studies have also uncovered the effects of quizzes 

on exam grades using a difference-in- difference approach (Latif and Miles, 2020)[23]. 

Similarly, the scheduling of student assessments and exams has been shown recently to 

have an impact on student learning and performance (Sofoklis and Megalokonomou, 

2020)[24]. 

Measuring student learning can be achieved by effective and direct assessment 

methods such as examinations and/or in-course assessments (ICAs). Examinations such 

as degree examinations can be defined as a written demonstration form of a certain 

level(s) of theoretical knowledge that is gained by students based on achievements of 

the course learning objectives. Assessments (e.g., ICAs) are a practical form of measuring 

students’ competences by the evaluation of knowledge, skills, and attitude, which are 

three major factors that are associated to the course learning objectives (Stassen, 2001)[25]. 

https://www.researchgate.net/scientific-contributions/Natascha-Heise-2149009956?_sg%5B0%5D=5oUthshpPeJJulyL2gm3p1BOZmAs5zvM8lLwm-1e9sADuDJoKRU0oQPYDi-aw-fi8RkK79E.b2WFdlcQcBpuORjLAijWrUZHtli3eIAT_lvQRB5WJcOz3ayIdokI4uVtM97xtiHT7XzHllWsvPeuMro2yCKbMg&amp;_sg%5B1%5D=gEw3jy7Myfxies93JZMV-l8Fm7P7Zyonh-HwWxNe9zAR96PmJULUW9TGwEFrbLV_7rp10Ns.0FZV5iw-7TV2UzRpMVOCf1OlDF6iCLHZX9cgpRoIg1kiraAfDL3zLo0uCgAqctfj4dHJrZJllOVcp5W6JAGWqw
https://www.researchgate.net/scientific-contributions/Natascha-Heise-2149009956?_sg%5B0%5D=5oUthshpPeJJulyL2gm3p1BOZmAs5zvM8lLwm-1e9sADuDJoKRU0oQPYDi-aw-fi8RkK79E.b2WFdlcQcBpuORjLAijWrUZHtli3eIAT_lvQRB5WJcOz3ayIdokI4uVtM97xtiHT7XzHllWsvPeuMro2yCKbMg&amp;_sg%5B1%5D=gEw3jy7Myfxies93JZMV-l8Fm7P7Zyonh-HwWxNe9zAR96PmJULUW9TGwEFrbLV_7rp10Ns.0FZV5iw-7TV2UzRpMVOCf1OlDF6iCLHZX9cgpRoIg1kiraAfDL3zLo0uCgAqctfj4dHJrZJllOVcp5W6JAGWqw
https://www.researchgate.net/scientific-contributions/Michael-M-Marcell-37745236?_sg%5B0%5D=C1Tm28IDo6o3lQWgM07rBXJDGZTmd2Aycfp5jnTgfRDJElHatyRJRwnjcNcYwgvtDM515EA.jJcoJNVj-XJtUGWFIbI4c5CXPTCAO_ziFjFhtWzo0rG_TePuvJXiF8p8JM1-XQQiKK711RkbgKjvWZoVw5hf-w&amp;_sg%5B1%5D=xs_rQ9su1p4M6p2YfhA40wP79WPvSfiJsWsueyOlAGrEV9zQL9mSpYmzh9BOroVJljxSvj8.oryM3_3UcncWkocqaVWLBUtKlE4kgsvUlKYPiICXs02qldeTE8Eg_-avbFrO7aGe8NnvaRf2H0NQ9U_g0PxrOw
https://www.researchgate.net/scientific-contributions/Michael-M-Marcell-37745236?_sg%5B0%5D=C1Tm28IDo6o3lQWgM07rBXJDGZTmd2Aycfp5jnTgfRDJElHatyRJRwnjcNcYwgvtDM515EA.jJcoJNVj-XJtUGWFIbI4c5CXPTCAO_ziFjFhtWzo0rG_TePuvJXiF8p8JM1-XQQiKK711RkbgKjvWZoVw5hf-w&amp;_sg%5B1%5D=xs_rQ9su1p4M6p2YfhA40wP79WPvSfiJsWsueyOlAGrEV9zQL9mSpYmzh9BOroVJljxSvj8.oryM3_3UcncWkocqaVWLBUtKlE4kgsvUlKYPiICXs02qldeTE8Eg_-avbFrO7aGe8NnvaRf2H0NQ9U_g0PxrOw
https://www.researchgate.net/profile/Dr-Agrawal-3?_sg%5B0%5D=bspCLVtNlJZPYsIeVWBv6uu-xe6nId6s8nP6NvV33Nlbt3bow4jBKki01w2Abhk3w6NeXH4.9F1keAqq7Bb3rOMFoSN_8QONc2QG4hN8RcPNOZ8X8ReqyHIDGEayDY7DLIV2IyV4zWFBB2Ib_vksAoiTLCgLzg&amp;_sg%5B1%5D=eSXO2sPu67vUomLGu6H-y-r_aU87-IY0zI8v-MKo8kv10LclstCo-0L_HBt42ZPFSLmh__Y.zMuCO4IDhoGw28UiNKceCLMhODkXVN5BvbSzwtJ3bTjUCjzAjdBD7CQS6DzWsQZFIq8UBZ3uzk2gp-3sCCLU2w
https://www.researchgate.net/profile/Kathryn-Glodowski?_sg%5B0%5D=6RxYGDktcCvlTm55cBEPxPT2d9SWtOIcy8D4Rnu8cbffvdojN0McKUaL2KDPaXl2ksufp_Y.8EABHJyp5KcU5QJKL93_TrIMbmN8j-8ibyg1TuIaQw3AYHvurQbGxur397V2qnvEtXGckrWyTQCtgoSVBPC13Q&amp;_sg%5B1%5D=iIsVETTHTsJ39KUwAoo1vJ-Ekp5AFeiUXmzohVoTmCyBD7SLk5nW6ufKKD6xGeDmJkJY8l4.HzU1vy_-9JF9uJ5iuqt_WDcgkags4s1OsRYHU1Mr4BKML8CJHO9PgKduCacZGIP2Qtk1pBby7gvtU0x2JTCP_g
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Most studies have used degree examinations to evaluate the impact of quizzes on 

student learning and performance, yet little is known about whether quizzes can reinforce 

student performance in ICAs despite the importance of ICAs in students’ learning. Herein, 

we will test the hypothesis that administration of weekly MCQ quizzes can enhance the 

leaning outcomes and performance of biomedical science students in ICA methods such 

as essay and oral presentation that directly measure and provide information about 

student learning. We found that there is a remarkable improvement in student 

learning outcomes and performance as well as class attendance after the administration 

of weekly MCQ quizzes. 

2. Materials and Methods  

2.1. Overview of the Course & Assessment 

Since 2018, I have designed Human Disease: From Research to Clinic 3A 

(HDRC3A) course to use the understanding of disease pathways to explore how 

biomedical research continues to give rise to knowledge and understanding of 

pathophysiology and the treatment of disease. In addition, I designed HDRC3A teaching 

and learning activities to use in-depth analysis of specific disease examples from a range 

of biomedical disciplines and using several major body systems. These examples will 

be chosen to introduce the most common current research techniques and approaches 

and will include teaching on the theoretical principles and practical applications and 

limitations of these techniques. These examples will be also used to explore hypothesis 

generation and experimental design. The learning outcomes of HDRC3A course are to 

make students able to describe and discuss a range of common human disease state and 

how human disease can be treated and prevented and apply understanding of current 

research techniques and approaches in biomedical sciences to problems in disease 

treatment or prevention. 

The course covers 13 human diseases: one disease per week. Each 

disease/module is delivered through 3 lectures (each for one hour) and one 3-hour 

workshop every week. Both lectures and workshops are designed to be interactive and, 

therefore, all students are expected to contribute to an active discussion. The course is 

assessed by in-course assessment (ICA) that consists of a summative essay and a 

summative oral presentation, and a formative essay plan assessment. 

In the academic year (AY) 2020-2021, I have incorporated frequent multiple-

choice quizzes, an innovative teaching–learning tool, every week to motivate students 

to attend classes of HDRC3A course. 

2.2. Participants and Study Design 

Consistent with other studies, our initial plan was to split students into 2 groups: 

control group that will not receive any quizzes and experimental group that will receive 

quizzes every week. Consequently, we will have two module streams in HDRC3A 

course, one stream will be assigned as the “control student group” and the other as the 

quizzes or experimental group. The same lecturers will teach both streams, and both 

identical lecture contents and teaching materials will be used to ensure comparability. 

However, this splitting needs a strong justification to adversely affect a subset of 

students and typically we would be expected to allow students to choose which option 

to take. Therefore, we decided to carry out this research for all students in HDRC3A 

course in AY 2020-2021, then compare the results with the student performance in the 

same course from the previous year in which there was no quizzes (i.e., AY 2019-2020). 
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2.3. Participants 

As shown in the flowchart, Participants of this study were 63 students and 54 students 

in the AY 2019-2020 and 2020- 2021, respectively. The researchers of this study were the 

course organizer (the article’s author) and the instructors of different classes. Participant 

students are two groups: AY 2020-2021 HDRC3A course students, who served as 

experimental group, and received weekly MCQ quizzes and AY 2019-2020 HDRC3A 

course students who served as control student group and did not receive weekly quizzes. 

Intact classes were used in this study. 

2.4. Instruments & Procedures 

The instruments used in this study involved the courses organizer- and instructor-

made MCQ quizzes. 

The experimental student group took weekly MCQ quizzes for the whole course 

duration and the control student group did not take any MCQ quizzes during the course 

duration. The study employed an experimental design, Experimental students received 

2 questions per week delivered at the end of lectures. A total of 25-26 in-class MCQs were 

set across the course. Students were asked to answer these MCQ quizzes within the 

constraints of a 50 min lecture to encourage lecture attendance. The MCQ quizzes were 

not available to answer outside of class. For formative practice, we prepared several 

example questions and made them available on Blackboard Learn to students. Students 

were asked to sit all 

MCQ quizzes. We performed t-test to investigate the effect of quizzes on the 

leaning outcomes and performance of students in ICA methods such as essay and oral 

presentation that can directly measure and provide information about student learning. 

2.5. Statistical analyses 

We compared the data of experimental and control student groups using unpaired 

t test. Differences between groups were significant at a P value of <0.05. Statistical 

analyses were performed with both Excel and GraphPad Prism (GraphPad Software, 

Inc., San Diego, CA). 

3. Results 

3.1. Effect of weekly quizzes on student learning outcomes and performance in ICA 

methods 

To investigate the effect of weekly quizzes on student learning outcomes and 

performance in ICA methods, we used a clustered bar chart to compare the relative 

frequency of student scores in each ICA. As shown in F i g u r e  1 , the percentage of 

essay ICA scores clearly increased in the 90-100 interval but was apparently unchanged 

in the 80-90 interval in the experimental (quizzes) group compared to the control student 

group (no quizzes). Conversely, the percentage of essay ICA scores clearly decreased in 

the 70-80 interval in the experimental (quizzes) group compared to the control student 

group (no quizzes) (Figure 1). Hence, there was almost a 50% decrease in the percentage 

of students who scored 70-80% in the essay ICA in the experimental group, while a 17% 

increase in the percentage of students who scored 90- 100% was found in the 

experimental group compared to the control student group (Figure 1). 
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Figure 1. Clustered bar chart showing a comparison of the relative frequency of student scores 

in the essay ICA. Note the increase of the percentage of essay ICA scores in the 90-100 interval 

after administrating of MCQ quizzes in the experimental (quizzes) group compared to the control 

student group (no quizzes). Note also that the percentage of essay ICA scores decreased in the 70-

80 interval in the experimental group compared to the control student group. 

Similarly, the percentage of oral presentation ICA scores markedly increased in the 90-

100 interval but was apparently decreased in the 80-90 interval in the experimental 

(quizzes) group compared to the control student group (no quizzes; F i g u r e  2 ). 

Hence, there was almost a 51% increase in the percentage of students who scored 90-

100% in the presentation ICA in the experimental group, while a 19% decrease in the 

percentage of students who scored 80- 90% was found in the experimental group 

compared to the control student group (Figure 2). 
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Figure 2. Clustered bar chart showing a comparison of the relative frequency of student scores 

in the oral presentation ICA. Note that the percentage of presentation ICA scores markedly 

increased in the 90-100 interval but was apparently decreased in the 80-90 interval in the 

experimental (quizzes) group compared to the control student group (no quizzes). 

Notably, a decrease of almost 25% was also noted in the percentage of students who 

scored 70-80% in the presentation ICA in the experimental group, compared to the control 

student group. Three percentage of control students scored in the 60-70 interval, 

while none of the experimental students scored in this interval (Figure 2). 

Furthermore, we conducted unpaired-samples t-test to determine whether the two 

sets of essay ICA data are significantly different. As shown in Table 1, there was not a 

significant difference in the essay ICA results/scores between the experimental student 

group who received the weekly MCQ quizzes (M=87.611; SD=3.790) and the control 

student group with no quizzes (M= 86.698; SD=4.361); t (degree of freedom value) = 

1.1981, p value= 0.2334). Similarly, there was not a significant difference in the 

presentation ICA scores/results between the experimental student group (M= 87.692; 

SD=5.691) and the control student group (M=86.421; SD=6.812); t (degree of freedom 

value)=1.0722, p value=0.2859." Descriptive and test statistics for the oral presentation ICA 

are summarized in Table 2. 

Table 1. Descriptive statistics for the unpaired-samples t-test for the essay ICA 

Student Group Number (N) Mean Std. Deviation (SD) Std. Error Mean (SEM) 

experimental (quizzes) 54 87.611 3.790 0.516 

control (no quizzes). 63 86.698 4.361 0.549 

The two-tailed P value= 0.2334 (t= 1.1981; df= 115; standard error of difference= 0.762) 
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Table 2. Descriptive statistics for the unpaired-samples t-test for the oral presentation ICA 

Student Group Number (N) Mean Std. Deviation (SD) Std. Error Mean (SEM) 

experimental (quizzes) 52 87.692 5.691 0.789 

control (no quizzes). 63 86.421 6.812 0.858 

The two-tailed P value= 0.2859 (t=1.0722; df= 113; standard error of difference= 1.1 

 

3.2. Impact of MCQ quizzes on student attendance 

In AY 2019-2020, we noted that the number of students who attended HDRC3A 

course in classroom dramatically decreased, particularly in the last several weeks of 

the course. Therefore, one major goal of administrating weekly MCQ quizzes was to 

enhance student attendance and alleviate the ‘selective negligence’, where students 

determine what needs to be done to pass the assessments and do this, but only this, 

resulting in poor engagement. Indeed, we observed a remarkable increase of student 

attendance of HDRC3A in classroom after using weekly MCQ quizzes in AY 2020-2021. 

Taken together, there is a shift of student scores in both ICAs, with increasing the 

number of experimental students who have high scores in the 90-100 interval and 

decreasing the number of low-achieving score students (i.e., in the 70-80 and 60-70 

intervals), compared to control students. This suggests that the administration of 

weekly MCQ quizzes can improve the leaning outcomes and performance of students in 

ICA methods such as essay and oral presentation that directly measure and provide 

information about student learning. However, there is no evidence exists that using 

MCQ quizzes in class has a significant effect on the average of student scores in both 

ICAs. Furthermore, weekly MCQ quizzes may motivate students to attend classes. 

4. Discussion 

Most published studies have used degree examinations, rather than ICAs, to 

evaluate the impact of quizzes on student learning and performance, despite the 

importance of ICAs in student learning (Latif and Miles, 2020)[23]. Therefore, in this study, 

we tested the hypothesis that administration of weekly MCQ quizzes can enhance the 

leaning outcomes and performance of biomedical science students in ICA methods 

such as essay and oral presentation that directly measure and provide information about 

student learning. 

We found that the performance of the weekly quiz (experimental) student group 

was remarkably better than that of the control student group in both the essay and 

oral presentation ICAs, which are two measures and indicators of student learning, 

suggesting improved student learning outcomes and performance. This conclusion was 

supported by increased number of high score-achieving students (with a score between 

90% and 100%), and reduced number of low score-achieving students with a score 

between 70% and 80% (or 60%-70%), after administration of weekly MCQ quizzes. 

The findings of the current research are consistent with previous studies showing 

that weekly and online quizzes can enhance student performance (Geist and Soehren, 

1997; Ballard and Johnson, 2004; Gholami and Moghaddam, 2013; Culbert, 

2020)[5,6,12,26]. Quizzing was found as both powerful and preferrable tool for both 

teaching and student learning of biological courses (Culbert, 2020)[6]. Similarly, weakly 

quizzes-received students achieved higher scores than students who did not receive 

weekly quizzes during the course, suggesting improves student performance (Martin 

and Srikameswaran, 1974; Kamuche, 2005)[27,28]. However, a study by Haberyan 

(2003)[29], demonstrated that the difference in the performance in class between the 

weekly quiz student group and no-quiz control students is not significant. Conversely, a 
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recent meta-analysis research study showed that students who are quizzed over class 

materials (at least once a week) had a better performance on both midterm and final 

examinations when compared to control students who did not take quizzes (Lukas et al., 

2020)[30]. Interestingly, the quiz format probably influences both student performance 

and student answer-changing behavior on common formative assessments (Sherman 

et al., 2021)[31]. 

The impact of frequent testing such as weekly quizzes on improving student 

learning outcome and performance, compared to infrequent testing, could be due 

promoting student attendance that is critical for improving institutional outcomes (Bergin 

and Ferrara, 2019)[32]. One of the major goals of the current research was to incorporate 

frequent MCQ quizzes, an innovative teaching–learning tool, to motivate students to 

attend classes and enhance class attendance that notably reduced in the last several weeks 

of HDRC3A course in AY 2019-2020 (where no quizzes were used), and alleviate the 

‘selective negligence’ and attendance problem, where students determine what needs 

to be done to pass the assessments and do this, but only this, resulting in poor 

engagement. 

Indeed, we found that student attendance of HDRC3A in classroom remarkably 

increased after using weekly MCQ quizzes in AY 2020-2021. Our findings are 

consistent with previous studies showing that weekly quizzes can encourage students to 

consistently come to class since there is a positive relationship between frequent testing of 

students and their classroom attendance (Wilder et al., 2001; Zarei, 2008)[8,10]. This can 

provide more opportunities for students to learn in the classroom, leading to 

improving their overall course grades (Wilder et al., 2001; Clump et al., 2003)[8,9]. Other 

studies on college students supported this conclusion and showed that frequent 

quizzing can encourage students to attend classes at a higher rate (Gokcora and 

DePaulo, 2018)[33]. Indeed, recent study has further supported the positive effect of 

using weekly quizzes on student attendance, engagement and achievement (AlBahadli, 

2020)[13]. 

Another effect of frequent testing on student learning outcomes and 

performance is improving student retention of information and lecture materials. 

This retention improvement could be due to frequent testing-based motivations of 

students to do both pre- class readings and preparations (Standlee and Popham, 1960; 

Dustin, 1971)[33,34] and extra work in the class (Martin and Srikameswaran, 1974)[27]. 

Indeed, online quizzes can also improve students’ preparation outside of class and 

reinforce their learning and enhance class preparation and participation (Marcell, 2008; 

Agrawal et al., 2021)[15,16]. 

The timing of quizzes given to students during learning can impact their 

retention of teaching material (Healy et al., 2017)[36]. Interrupting students learning with 

quiz questions may have several benefits because of enhancing student engagement 

(Healy et al., 2017)[36]. In addition, a remarkable study by (Case and Kennedy, 2020)[37] 

investigated the impact of frequent in-class quizzing sequence, both post-lecture and pre-

lecture quizzes, on student lessons’ preparation, in-class participation, and knowledge 

retention. They reported that quiz sequence (pre-lecture versus post-lecture quizzes) has 

a significant impact on student in-class engagement, and knowledge retention (Case and 

Kennedy, 2020)[37]. 

Recent studies showed that weekly quizzes are also benefited assessment tool that can 

help students to retrieve their knowledge and receive feedback on their performance 

immediately (Heise et al., 2020)[14]. (Lukas et al., 2020)[30] reported that immediate 

feedback from instructors that are associated with quizzing can have a positive impact 

on student performance. Weekly quizzes can, therefore, be further used as a prediction 

method of student outcomes and an important opportunity for early interventions to 

support at-risk students since there is a potential correlation between the performance 

of students on weekly quizzes and on unit examinations (Heise et al., 2020)[14]. 

https://www.researchgate.net/scientific-contributions/Michael-M-Marcell-37745236?_sg%5B0%5D=C1Tm28IDo6o3lQWgM07rBXJDGZTmd2Aycfp5jnTgfRDJElHatyRJRwnjcNcYwgvtDM515EA.jJcoJNVj-XJtUGWFIbI4c5CXPTCAO_ziFjFhtWzo0rG_TePuvJXiF8p8JM1-XQQiKK711RkbgKjvWZoVw5hf-w&amp;_sg%5B1%5D=xs_rQ9su1p4M6p2YfhA40wP79WPvSfiJsWsueyOlAGrEV9zQL9mSpYmzh9BOroVJljxSvj8.oryM3_3UcncWkocqaVWLBUtKlE4kgsvUlKYPiICXs02qldeTE8Eg_-avbFrO7aGe8NnvaRf2H0NQ9U_g0PxrOw
https://www.researchgate.net/profile/Dr-Agrawal-3?_sg%5B0%5D=bspCLVtNlJZPYsIeVWBv6uu-xe6nId6s8nP6NvV33Nlbt3bow4jBKki01w2Abhk3w6NeXH4.9F1keAqq7Bb3rOMFoSN_8QONc2QG4hN8RcPNOZ8X8ReqyHIDGEayDY7DLIV2IyV4zWFBB2Ib_vksAoiTLCgLzg&amp;_sg%5B1%5D=eSXO2sPu67vUomLGu6H-y-r_aU87-IY0zI8v-MKo8kv10LclstCo-0L_HBt42ZPFSLmh__Y.zMuCO4IDhoGw28UiNKceCLMhODkXVN5BvbSzwtJ3bTjUCjzAjdBD7CQS6DzWsQZFIq8UBZ3uzk2gp-3sCCLU2w
https://www.researchgate.net/scientific-contributions/Natascha-Heise-2149009956?_sg%5B0%5D=5oUthshpPeJJulyL2gm3p1BOZmAs5zvM8lLwm-1e9sADuDJoKRU0oQPYDi-aw-fi8RkK79E.b2WFdlcQcBpuORjLAijWrUZHtli3eIAT_lvQRB5WJcOz3ayIdokI4uVtM97xtiHT7XzHllWsvPeuMro2yCKbMg&amp;_sg%5B1%5D=gEw3jy7Myfxies93JZMV-l8Fm7P7Zyonh-HwWxNe9zAR96PmJULUW9TGwEFrbLV_7rp10Ns.0FZV5iw-7TV2UzRpMVOCf1OlDF6iCLHZX9cgpRoIg1kiraAfDL3zLo0uCgAqctfj4dHJrZJllOVcp5W6JAGWqw
https://www.researchgate.net/scientific-contributions/Natascha-Heise-2149009956?_sg%5B0%5D=5oUthshpPeJJulyL2gm3p1BOZmAs5zvM8lLwm-1e9sADuDJoKRU0oQPYDi-aw-fi8RkK79E.b2WFdlcQcBpuORjLAijWrUZHtli3eIAT_lvQRB5WJcOz3ayIdokI4uVtM97xtiHT7XzHllWsvPeuMro2yCKbMg&amp;_sg%5B1%5D=gEw3jy7Myfxies93JZMV-l8Fm7P7Zyonh-HwWxNe9zAR96PmJULUW9TGwEFrbLV_7rp10Ns.0FZV5iw-7TV2UzRpMVOCf1OlDF6iCLHZX9cgpRoIg1kiraAfDL3zLo0uCgAqctfj4dHJrZJllOVcp5W6JAGWqw
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Other reasons for the positive effect of frequent testing on information retention 

are promoting more student-teacher interactions, discussion, and engagement (Fitch et 

al., 1951; Selakovich, 1962; Farhady et al., 1994)[38-40], and both facilitating and 

supporting the learning of lecture materials systematically (Fulkerson and Martin, 

1981)[41]. Since small amounts of lecture materials are tested through frequent testing, 

students can process these materials more meticulously and deeply, leading to more 

efficient learning (Standlee and Popham, 1960)[34]. Similarly, online quizzes pretests 

were preferred by students as a pre-practicum activity since they are not time 

consuming and help students to prepare well before conducting a practicum (Atmajati 

et al., 2020)[17]. 

Furthermore, frequent quizzing can create more extrinsic motivations for the 

students to score a high grade in their assessments and exams, leading to spending more 

time and efforts in both their study and preparation for the quizzes and assessments 

(Standlee and Popham, 1960; Dustin, 1971)[34,35]. However, in his study on learning 

ability, (Zarei, 2008)[10] argued that “motivation is not always the cause of good grades; 

it may well be the result of them”. Frequent quizzing can also regularly expose students to 

teaching materials, making them more familiar with teachers’ instructional expectations, 

question types, and methodology of both assessments and exams (Farhady et al., 

1994)[40]. Other types of quizzes such as pup quizzing (Gull et al., 2015)[19], Adaptive 

quizzes (Ross et al., 2018)[20], feedback quizzes (Hennig et al., 2019)[21], multimodal 

quizzes (Gamage et al., 2019)[22] have also a positive effect on student learning and 

performance and/or prospective teachers. Notably, quiz sequence (pre-lecture versus 

post-lecture quizzes) has a significant impact on student motivation (Case and Kennedy, 

2020)[37]. 

The findings of this research study have implications for students, teachers, and 

curriculum designers since they suggest that the administration of weekly MCQ quizzes 

can improve the leaning outcomes and performance of students in ICA methods such as 

essay and oral presentation that directly measure and provide information about student 

learning. 
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