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Abstract

:

In the spring of 2020, the COVID-19 pandemic induced a rapid shift to online education. University instructors promptly reinvented their teaching methods and developed digital lessons. Cooperative learning has been demonstrated to surpass lecture-based learning (LBL) regarding students’ learning processes; therefore, the question arises as to whether the perks of cooperative learning still hold when switching to online education. This study examines whether the benefits of team-based learning (TBL) regarding good teaching (i.e., perceived teaching quality), satisfaction, and performance persist when switching from face-to-face to online education. A quasi-experiment in an undergraduate advanced accounting course compared a non-COVID-19-affected semester to a COVID-19-affected semester. In both semesters, students could choose between a TBL and a LBL path for tutorial sessions. Quantitative survey data (N = 455) indicate TBL outperforms LBL, even when switching to online tools. Good teaching was perceived as even better in the COVID-19-affected semester, and even more so by students in the team-based setting, compared to the lecture-based setting. Students’ course satisfaction and performance were unaffected by the switch to online education. This paper shows that TBL still benefits students, even in a blended environment.
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1. Introduction


1.1. Impact of COVID-19 on Cooperative Learning


The 2019 coronavirus pandemic (COVID-19) turned the world of higher education upside down. From one day to the next, students were no longer allowed at the university, leading to a radical shift from on-campus, face-to-face (F2F) education to online education. This disruptive change thus impacted students’ educational experiences [1], as higher education institutions serve an important role in students’ academic, personal, and social growth [2]. In addition, there was a substantial reduction in informal contacts with peers and instructors [3]. Apart from the social consequences, the switch from F2F to online education also had consequences for the way course material is taught. The teaching approach in giving an online class often differs from that for a F2F class in terms of skills. More specifically, an online instructor needs other skills compared to a F2F instructor in order to manage the online class setting and to communicate with students in a virtual way [2]. The changing teaching approach possibly has an influence on how students experience the lessons [2]. This is particularly relevant to the tutorial sessions of a technical course such as accounting, which is the setting of the current study, where skills should be practiced by applying accounting principles in exercises. Therefore, the question can be raised as to whether online tutorial courses, to which the world switched in March 2020, are an equivalent alternative to F2F tutorial courses. In other words, the first research question of this study examines if a F2F tutorial can be replaced by an online substitute.



In recent years, the focus in higher education has shifted toward more active learning methods, both in educational practice and in academic research [4]. Active learning incorporates any teaching method that actively involves students in the learning process [5]. One way to support active student engagement is through cooperative learning. Cooperative learning implies students working in smaller groups where they help each other in processing and understanding the course material [5,6]. Previous research in higher education has distinguished several types of cooperative learning, including team-based learning, in which stable teams work together throughout the whole course. Generally, team-based learning (TBL)—as opposed to traditional lecture-based learning (LBL), which is a rather passive learning style where the instructor is the primary source of information—has several benefits for higher education students [7]. Some of these benefits are increased performance [8], increased satisfaction [8,9], and increased perceived good teaching [10]. With the switch to online education induced by the COVID-19 pandemic, some instructors set up an online alternative where students were still able to interact with an instructor and cooperate with peer students, which is key to creating an interactive online or blended environment [11]. Despite the endeavors of instructors to implement cooperative learning in an online setting, studies reported that 86.1% of the students preferred in-person classes [12]. Similarly, Siqueira and Simion [13] found that students perceived active learning in an online environment as less cooperative. Therefore, it could be hypothesized that the positive aspects of cooperative learning—and TBL in particular—were not expected during the COVID-19 pandemic, when a radical switch from F2F to online education was made. According to Goñi et al. [14], cooperation with peers in an online setting could be perceived differently than in a F2F setting. Therefore, the second research question of this study investigates whether the advantages of a TBL approach, regarding good teaching, satisfaction, and performance still hold in an online setting.



To address the two research questions, a quasi-experiment was set up for an undergraduate accounting course in which students could choose between a LBL and a TBL path for tutorial classes. Once students decided on their preferred learning path, which was before the COVID-19 outbreak, the same learning path had to be followed during the entire semester. Allowing students to choose their preferred learning path themselves is based on the philosophy of student-centered education, which states that educational choices should be the student’s responsibility [15]. In the middle of the ongoing semester, on 13 March 2020, an immediate switch from F2F to online learning was required due to the COVID-19 virus. To minimize the impact on students, both the LBL and TBL approaches were offered in a format very similar to those that would have been offered on campus. Students who followed the TBL approach worked together in small groups using online breakout rooms. The LBL students followed a tutorial class online (synchronously) where the instructor explained the exercises, as in the F2F format. The present study compares a semester prior to the COVID-19 pandemic with a semester during which the pandemic occurred.



In sum, the aim of this study is to examine whether the switch from a non-COVID-19-affected semester to a COVID-19-affected semester had an impact on students’ measure of good teaching, satisfaction and performance, and whether these potential differences vary according to the learning path (LBL or TBL). By investigating this effect, the study answers a call to examine the effects of the pandemic on students’ performance and satisfaction in practical classes [16]. Additionally, more research has been recommended on students’ satisfaction regarding online and blended learning methods [17]. There has also been a scholarly suggestion for more research on different pedagogies applied in online teaching during the COVID-19 pandemic [1], since the empirical evidence is still ambiguous. This paper answers these recent calls.




1.2. Literature and Hypotheses


As mentioned, active learning is a cornerstone of higher education today. In addition, literature widely agrees on the positive aspects of TBL, as supporting interaction between students and instructors in every possible learning setting is important [18]. Opdecam and Everaert [19] found that TBL students perceive good teaching to be higher than LBL students did. Good teaching is defined as students’ perception of the teaching quality of an instructor, in terms of making the subject interesting, understanding difficulties of the students, helping the students, explaining the content in a good way, providing helpful feedback, and motivating students [20]. The difference in good teaching between both learning paths is mainly driven by the instructor explaining the exercises [19]. Since the students in the TBL setting took part in the tutorial classes in smaller groups, a more personal instruction style was adopted, which the students appreciated. The instructor tried to understand the difficulties students had with the material and explained these topics within the small teams. Moreover, this way of teaching provided more helpful (individual) feedback and helped in motivating the students to do their best [21]. In the beginning of 2020, as the COVID-19 pandemic spread, university students experienced fundamental changes in their academic learning processes due to obligatory school closures [3]. A disruptive shift from F2F to online learning was inevitable and it severely affected students’ educational experience [1]. The immediate switch to an online setting due to the COVID-19 pandemic led to a lack of physical presence on campus and, consequently, a substantial reduction of informal contacts with peers and instructors [3]. Due to this lack of personal and physical contact with the instructor, less opportunities for personal feedback or individual explanations were possible, leading to expected lower ratings on the good teaching scale during the COVID-19 period. Since the TBL sessions had to be held online, in a less supporting environment, the current study expects the positive difference in good teaching between the TBL and LBL conditions to be smaller in the COVID-19 period, leading to the following three sub-hypotheses.



Hypotheses 1 (H1a): 

Students under TBL conditions rated their experience as higher on the good teaching scale compared to students under LBL conditions in both the non-COVID-19-affected and COVID-19-affected semesters.





Hypotheses 1 (H1b): 

In the COVID-19-affected semester, students rated their experience as lower on the good teaching scale compared to the non-COVID-19-affected semester.





Hypotheses 1 (H1c): 

The difference in good teaching between the TBL and LBL conditions is smaller in the COVID-19-affected semester compared to the non-COVID-19-affected semester.





Healy et al. [8] and Opdecam and Everaert [19] also found TBL to have a positive influence on students’ satisfaction with the course and the tutorials. According to Healy et al. [8], students especially appreciate the social interaction in a TBL setting, both with the instructor and with peer students. Due to these small group discussions and interactions, students perceive that they develop more skills and knowledge, which in turn positively affects their satisfaction [22]. The ability to work in smaller groups and to have greater interaction with peers gave students pleasure and a sense of fulfillment during the learning process. Since the TBL approach is more personal and implies close interaction with peers, students might experience greater pleasure in this type of learning path, leading, in turn, to higher satisfaction. However, with the outbreak of COVID-19 and accompanying restrictions, physical contact between students and instructors was no longer possible. Therefore, students’ satisfaction is expected to have decreased in times of COVID-19, due to the absence of F2F education and contact. Ghaderizefreh and Hoover [23] emphasized the importance of human social interaction, also in an online learning environment. Staying in touch with peers during the COVID-19 pandemic is of utmost importance [3], and TBL has the potential to fulfill this need for connectedness [21]. However, students were not able to physically sit around a table with each other, comparing the different solutions of the exercises the team members might have had, so whether peer learning satisfies students as much as a F2F learning context is in question. Therefore, it is hypothesized that the positive effect on satisfaction experienced with TBL will diminish when switching to a fully online setting due to COVID-19, as follows.



Hypotheses 2 (H2a): 

Students under TBL conditions report higher satisfaction compared to students under LBL conditions in both the non-COVID-19-affected and COVID-19-affected semesters.





Hypotheses 2 (H2b): 

In the COVID-19-affected semester, students report lower satisfaction compared to students in the non-COVID-19-affected semester.





Hypotheses 2 (H2c): 

The difference in student satisfaction between the TBL and LBL conditions is smaller in the COVID-19-affected semester compared to the non-COVID-19-affected semester.





The literature on TBL and cooperative learning in general widely agrees on the positive effects of cooperative learning on student performance (e.g., [9,24,25]). Multiple studies have also examined the effect of the COVID-19 pandemic on academic performance, but they have led to ambiguous results. Pokhrel and Chhetri [1] concluded that students’ performance is likely to decline due to the distance learning setting. This negative performance effect is due to reduced contact hours for students and the lack of personal contact with the teacher when facing difficulties in their learning experience [1]. Gopal et al. [14], on the other hand, conclude the opposite: students perform better in online learning, compared to traditional F2F learning. Their study mentioned that the positive performance effect is due to instructors who teach more efficiently in an online setting [16]. In the present study, the negative effects of the pandemic are expected to outweigh the previously established positive effects on students’ learning processes, since students experienced tremendous changes in their life and learning processes. This is why the COVID-19 pandemic is expected to have a negative performance effect. In addition, the positive performance effect of TBL compared to LBL is expected to decline when switching to a fully online environment, since it was, for example, harder for the instructor to monitor whether students worked together in the breakout rooms on the exercises. This led to the following sub-hypotheses.



Hypotheses 3 (H3a): 

Students under the TBL conditions report higher performance compared to students under the LBL conditions, in both the non-COVID-19-affected and COVID-19-affected semesters.





Hypotheses 3 (H3b): 

The performance of students in the COVID-19-affected semester was lower on the final exam compared to students in the non-COVID-19-affected semester.





Hypotheses 3 (H3c): 

The difference in performance between the TBL and LBL conditions is smaller in the COVID-19-affected semester compared to the non-COVID-19-affected semester.





In summary, the tested relations propose that an active learning approach, in the form of TBL, outperforms a traditional lecture-based approach, replicating the findings of Opdecam and Everaert [19], Strand Norman et al. [9], Healy et al. [8], and Johnson et al. [24]. In addition, the COVID-19 pandemic is expected to have a detrimental effect on students’ learning processes. Last, TBL is also expected to be harder to organize online compared to on campus, which leads to a decrease in its positive effects. A graphical representation of these expected effects is presented in the Appendix A.





2. Materials and Methods


2.1. Setting


This study was set up for first-year undergraduate students at a large research-oriented university in Belgium. The transition to higher education in Belgium does not require any formal selection or entrance criteria (except for medicine, dentistry, and arts education), which is comparable to most other countries in Central Europe. This open admission system results in a high degree of heterogeneity among incoming students in terms of prior knowledge, attitudes, and skills [26]. Due to this, a substantial portion (25%) of the incoming students must redo their first undergraduate year. These students are excluded from this study. Only students entering the program for the first time were included in this study, so-called generation students. Accordingly, the study participants are 18 years old. No international students were included.



The study relates to the tutorial classes of a first-year undergraduate advanced financial accounting course for business economics students. In the first year, undergraduate business economics students take two accounting courses. The first introductory accounting course is in the first (fall) semester of the academic year. The advanced follow-up accounting course is in the second (spring) semester of this first year. Both semesters comprise 12 weeks of classes, with a weekly lecture (3 h) and weekly tutorial session (1.5 h), and a summative exam at the end of the semester. The tutorials include practical exercises covering applications of accounting principles taught during the lectures. In the first semester, all tutorial classes take place in a large auditorium, where the instructor explains the exercises. For the practical sessions of the second semester, students can choose between two different learning paths: LBL and TBL. Since both learning paths differ substantially from each other, an orientation session is organized at the start of the semester, providing practical information on both the TBL and LBL paths. In addition, the students are introduced to the concept of TBL. One week following the orientation session, students are required to enroll in one of the two learning paths. During the whole semester, students attend either the TBL or the LBL tutorials.



In the LBL path, the instructor presents the complete solution of the exercises; these tutorials classes are lecture-based and take place with a large group of 150–200 students. This type of learning path is rather passive and is comparable to that used for the tutorial classes of the first semester. The TBL path, on the contrary, is a form of active learning and is designed according to the five elements of cooperative learning, as described by Johnson and Johnson [27]: positive interdependence, individual accountability, promotive F2F interaction, social and interpersonal skills, and group processing. Students in the TBL path attend classes in a much smaller group of 36 students and work during class in small teams of 5 to 6 persons, which are stable throughout the whole semester. The aim of TBL is for students to compare preparation among team members, discuss differences and potential problems, and work together to find a solution to the exercises. Every student must prepare the exercises individually, at home, before class. Only if all members of the team have prepared the exercises can a real discussion take place. After each tutorial session, the teams are required to complete a team report on their cooperative processes and learning results. Hence, this type of learning path is more active and cooperative, with the students themselves being the main source of instruction.



However, when COVID-19 made its appearance, both learning paths had to be organized in an online version. To make the transition to online learning as smooth as possible for all students, the same two learning paths were offered concurrently in an online setting, without changing the structure of either the LBL or the TBL approach. The LBL path was organized in a large Zoom session, where the instructor explained the exercises. Breakout rooms were used for the TBL path, where each team could cooperate in a separate breakout room. The instructor went from one breakout room to the next, to answer students’ questions. Students also had the ability to raise their hand, so that the instructor would know which team had a question and needed help. All of the course material and course content were identical in both learning paths and under both learning conditions.




2.2. Research Design and Procedure


The study was conducted during the second semester of the academic year 2018–2019 and the second semester of the subsequent academic year (2019–2020). Both semesters run from February until May. In March 2020, the COVID-19 pandemic struck in Belgium, resulting in a switch from F2F classes to an online alternative in the middle of the second semester (week 6). Hence, the first year included in this study (2018–2019) was a regular semester, with all classes being F2F, which this study calls the non-COVID-19-affected semester. The second year (2019–2020) involved a switch from F2F to online education in the middle of the semester, which this study calls the COVID-19-affected semester.



The aim of the study is twofold: (1) to investigate the effect of the COVID-19 pandemic on students’ learning outcomes and (2) to examine if this effect is different with regard to the separate learning paths. Therefore, the study is designed as a quasi-experiment with a 2 × 2 factorial design. For the first factor, represented by the variable year, a semester without COVID-19 (year = 1) is compared to a semester in which COVID-19 made its appearance in the middle of the ongoing semester (year = 2). The second factor, learning path, denotes the students’ choice to follow tutorial classes under either the LBL approach (learning path = 1) or the TBL approach (learning path = 2). A full experiment where students are randomly assigned to one of the two learning paths was not possible, since, for ethical reasons, the university will not permit students to be randomly allocated to one of the two learning paths.



In both semesters under study, two surveys were conducted. The first questionnaire was administered at the start of the second semester (week 2). This survey asked students by the start of the semester to report which learning path they had chosen: TBL or LBL. Students stayed in the chosen learning path during the entire semester. This information was also double-checked by the administration, to make sure that the indicated learning path matched the students’ actual enrollment. Students also entered their student ID code and registered their gender. At the end of the semester (week 12), before the final summative exam, a second questionnaire was given to evaluate the students’ learning paths. The surveys were conducted during official class time. A paper-based questionnaire was given to all students, and the instructor was present when the instrument was administered. However, due to COVID-19 restrictions, the second questionnaire during the COVID-19-affected semester was administered with an online survey tool, asking the same questions. The students were ensured about the confidentiality of their answers when filling out the questionnaire and completed an informed consent form before participating. An overview of the course structure and semester timeline is shown in Figure 1.




2.3. Participants


In the first year of this study (2018–2019), 691 students were enrolled in the advanced financial accounting course. However, only 580 students were generation (i.e., first-time) students. Consequently, the other 111 students were excluded from the sample. For the second year of the study (2019–2020), 604 students were enrolled, 506 of whom took the course for the first time. Since attendance is not mandatory for the course, not all students were present in both lectures when the first and second questionnaires were given, leading to a smaller sample size. During the first year, 453 students filled out the first questionnaire (a 78% response rate) and 290 students also filled out the second questionnaire (a 50% response rate). In the second year, 360 students participated in the questionnaire at the start of the semester (a 71% response rate) and 179 of them also completed the second questionnaire (a 35% response rate). Depending on which variable is used in the analyses, the sample sizes will vary.




2.4. Instruments


The second questionnaire, administered during the last lecture of the course, is the most important instrument in this study, since it evaluates the success of TBL and LBL. First, good teaching is measured as in the Course Experience Questionnaire (CEQ). The CEQ is an existing scale, developed by Ramsden [20] and has been successfully used before in an accounting course [28], which is also the setting of the current study. In addition, the CEQ is specifically designed for measuring teaching quality in higher education within a specific course [20]. The CEQ consists of five different elements (good teaching, clear goals, appropriate workload, generic skills, and appropriate assessment) [20]. For the context of this study, only the first element, i.e., good teaching, is of interest and consists of six items that request information on how students perceive the instructors’ teaching quality. It measures students’ perceptions on the clarity of the explanation by the teacher, the effort and time the staff put into explaining difficulties, the enthusiasm of the teacher to make the subjects interesting, and the feedback the instructor gives on problems students might have. The same steps to operationalize these items are used as described by Opdecam and Everaert [19]. The items are rated on a five-point Likert scale, ranging from one, “completely disagree,” to five, “completely agree.” These items and their Cronbach’s alpha values and factor loadings are presented in Table 1. The Cronbach’s alpha values are satisfactory, ranging from 0.67 to 0.78.



Second, the survey asks students whether they liked their chosen learning path and if their learning path met their expectations. To measure course satisfaction, three items from Janvrin [29] were used, but these were adapted slightly, following Opdecam and Everaert [19]. The items are measured on a five-point Likert scale, ranging from one, “completely disagree,” to five, “completely agree.” The second part of Table 1 presents these items and their Cronbach’s alpha values and factor loadings. None of the Cronbach’s alpha values could be improved by deleting an item, and the factor loadings are reasonable.



The third dependent variable of this study, performance, is measured as the score the students obtained on the final, summative exam at the end of the advanced financial accounting course. This exam consists of two parts: a theoretical part with multiple-choice questions and a practical part with integrated exercises. These exercises were similar to those in the tutorial sessions. Performance on both parts of the exam was measured out of a total score of 20. To pass the course, students had to obtain a score of at least 10 out of 20. These data were recorded by the course instructors at the end of the semester. The format of the summative exam was the same in both the non-COVID-19-affected and COVID-19-affected semesters. In both years, the exam was organized in a paper-based format. Therefore, the variable performance is comparable over both semesters.



The two control variables included in this study, gender and ability, were obtained from the first questionnaire and the administrative records. The exam grade for the first semester’s introductory accounting course is used to measure ability. Prior research indicates that female students often achieve higher grades compared to male students [30]. Previous research also found a strong and positive correlation between exam performance and ability [31]. Therefore, the exam grade for the first semester introductory accounting course is used as the measure for ability. Both variables are included in all the analyses, to control for students’ initial accounting performance and gender differences.




2.5. Data Analysis


SPSS Version 27 was used to analyze the data. Cronbach’s alpha values were measured to ensure the reliability of the items. In addition, the scale’s factor structure, internal consistency, and item correlation were examined. Descriptive statistics, correlations, and analyses of covariance (ANCOVAs) were calculated to test the hypotheses.





3. Results


3.1. Frequencies, Descriptive Statistics, and Group Means


Panel A of Table 2 presents the frequency statistics: 446 students are enrolled in year 1 (non-COVID-19-affected semester) and 356 students in year 2 (COVID-19-affected semester). In both years, more than half of the students opted for the team-based approach, as opposed to the lecture-based approach (60% in year 1 and 55% in year 2). In both years, there were more male than female students (63% in year 1, 59% in year 2).



The descriptive statistics are presented in Panel B of Table 2. The mean for the ability variable is 12.15 (scored out of 20), that is, the grade on the introductory accounting course in the previous semester. For the summative exam of the advanced accounting course, students obtained an average score of 11.34 out of 20. Both good teaching and satisfaction are rated relatively high on a five-point Likert scale (M = 4.21 and M = 4.03, respectively).



When the lecture-based setting is compared with the team-based setting (Panel C of Table 2), a statistical difference is noted for good teaching and satisfaction. Students under the team-based approach gave higher scores for both good teaching and satisfaction compared to students under the lecture-based approach.



When the non-COVID-19-affected semester is compared with the COVID-19-affected semester (Panel D of Table 2), a statistical difference is noted for good teaching (p < 0.001). Good teaching is rated significantly higher by students in the COVID-19-affected semester (M = 4.35) compared to students in the non-COVID-19-affected semester (M = 4.12). No differences are found between the semesters in satisfaction and performance. In addition, no significant difference is noted for ability, which means that both years are comparable. As mentioned above, the fall semester was a non-COVID-19-affected semester for all years. Hence, no difference in cohorts is noted.




3.2. Correlations


Table 3 shows the correlations between the variables. The variables ability and performance are highly correlated with each other (r = 0.770, p < 0.001), which is expected, since the score students obtained on the introductory accounting course is a good predictor of the score they will obtain on the final exam of the advanced accounting course. The variables good teaching and satisfaction are also highly correlated (r = 0.587, p < 0.001), which was also found in previous studies [16]. No other significant correlations are noted.




3.3. Hypothesis Testing


First, the relation between good teaching and both learning path and year was analyzed (H1). The following was expected:



(a) students under the TBL conditions would report a higher score of good teaching experience compared to students under the lecture-based conditions (H1a);



(b) students in the COVID-19-affected semester would report a lower score of good teaching experience compared to students in the non-COVID-19-affected semester (H1b);



(c) the difference in good teaching between the team-based and lecture-based conditions would be smaller in the COVID-19-affected semester compared to the non-COVID-19-affected semester (H1c).



To test these three sub-hypotheses, the following equation is used:


good teaching = gender + ability + year + learning path + year ⁎ learning path + ε



(1)







Panel A of Table 4 shows the ANCOVA results of testing Equation (1), where good teaching is the dependent variable. The model is significant (p < 0.001), and an acceptable adjusted R2 value is noted (0.198). Both covariates gender and ability have no significant influence on good teaching. However, a significant main effect for both year (p = 0.001) and learning path (p < 0.001) is found. To examine the directions of both main effects, Panel B reports the estimated marginal means for both year and learning path. H1a is supported, since the estimated marginal mean of good teaching for students under the team-based conditions (M = 4.430) is higher compared to the estimated marginal mean under the lecture-based conditions (M = 3.918). Students under the team-based conditions report a higher good teaching experience compared to students under the lecture-based conditions. In addition, students in the COVID-19-affected semester (M = 4.266) report significantly higher good teaching compared to students in the non-COVID-19-affected semester (M = 4.082), which rejects H1b. More specifically, this result confirms the opposite of what was hypothesized. Instead of a lower good teaching level due to COVID-19, students rated the good teaching higher in times of COVID-19. Furthermore, a significant interaction effect is found between year and learning path (p < 0.001). According to the estimated marginal means reported in Panel B, students in the team-based setting reported higher good teaching in the COVID-19-affected semester compared to the non-COVID-19-affected semester. However, a decrease in good teaching is noted for the lecture-based setting, showing a slightly lower good teaching score in the COVID-19-affected semester compared to the non-COVID-19-affected semester. A graphical representation of this interaction effect is presented in Part A of Figure 2. This result rejects H1c. More specifically, the opposite of the expected result is obtained. The difference in good teaching between the team-based and lecture-based conditions is greater for the COVID-19-affected semester compared to the non-COVID-19-affected semester.



Second, students’ satisfaction is examined for both years and both learning paths (H2). It is hypothesized that:



(a) students under the TBL conditions will report higher satisfaction compared to students under the lecture-based conditions (H2a);



(b) students in the COVID-19-affected semester will report lower satisfaction compared to students in the non-COVID-19-affected semester (H2b);



(c) the difference in satisfaction between the team-based and lecture-based conditions will be smaller in the COVID-19-affected semester compared to the non-COVID-19 semester (H2c).



To test these three sub-hypotheses, the following equation is used:


satisfaction = gender + ability + year + learning path + year ⁎ learning path + ε



(2)







The results in Panel A of Table 5 are significant (p < 0.001), and find only a significant main effect for learning path (p < 0.001). The estimated marginal means in Panel B show that students in the team-based setting are more satisfied with the tutorial sessions compared to students in the lecture-based setting. The variables gender, ability, and year have no significant influence on satisfaction. In addition, no significant interaction effect is found (p = 0.529), as shown in Part A of Table 5. Accordingly, only H2a can be confirmed; students in the TBL condition were more satisfied compared to students in the lecture-based setting. Neither H2b nor H2c can be confirmed. The COVID-19 pandemic had no influence on students’ satisfaction for the tutorial classes in this course.



Third, this study examined whether student performance differs between both years and both learning paths. Hypothesis 3 predicts the following:



(a) the performance of students under the TBL conditions will be higher compared to that of students under the lecture-based conditions (H3a);



(b) the performance of students in the COVID-19-affected semester will be lower than that of students in the non-COVID-19-affected semester (H3b);



(c) the difference in performance between the team-based and lecture-based conditions will be smaller in the COVID-19-affected semester compared to the non-COVID-19-affected semester (H3c).



To test these three sub-hypotheses, the following equation is used:


performance = gender + ability + year + learning path + year ⁎ learning path + ε



(3)







The results in Panel A of Table 6 show no significant effect of gender, ability, or year on performance and no interaction effect. However, learning path has a significant influence on performance (p = 0.003). Panel B shows that the estimated marginal mean of student performance in the team-based setting is significantly higher compared to student performance under the lecture-based conditions. Therefore, H3a is supported. No evidence is found for H3b or H3c, as also shown in Figure 2. The results of all three hypotheses remain the same when excluding the interaction-term from the analyses.





4. Discussion


The COVID-19 pandemic has undeniably completely transformed the educational landscape. As of early 2020, an entire switch from F2F to online education had to be made, which no instructor or student ever anticipated. Therefore, the current study attempts to determine whether it is possible to effectively organize TBL—which was always hosted in a F2F context before the outbreak of the COVID-19 virus—in an online setting. More specifically, a non-COVID-19-affected semester is compared to a COVID-19-affected semester. In both semesters, students chose between a TBL or a LBL approach for their tutorials. Quantitative survey data were collected to examine the students’ experiences regarding the learning paths they chose. Consequently, the differences between the learning paths in both a F2F and an online setting can be explored.



Surprisingly, the data revealed that students rated the good teaching higher in the COVID-19-affected semester than in the non-COVID-19-affected semester, regardless of their learning path. This result is the opposite of what was expected on the basis of H1b, which predicted a lower good teaching score in the COVID-19-affected semester. However, this conclusion is actually positive; since students rated good teaching higher in COVID-19 times, they appear to have greatly appreciated the way the instructors tried to teach the material and tried to support the students to the best of their abilities in an online environment. A high good teaching rating is also found to be the principal determinant of a good online learning setting [32]; therefore, the results of this study can be concluded as positive. When the switch to a fully online setting had to be made, the instructors of both learning paths tried to set up an equally valuable alternative for the F2F classes, to make the transition to online learning as smooth as possible. Despite the rapid switch, sufficient structure was offered to all students, since both learning paths were still offered synchronously, and in the same manner as they were offered F2F. In addition, students still had the opportunity to ask questions. The differences with the F2F versions were thus minimized, for which the students appreciated the instructors’ efforts. Consequently, no structural changes were perceived by the students, leading to a smooth transition from in-class to online education [33]. Scull et al. [34] also indicated that many instructors put in a great deal of effort to support all students in this transition to online education, which the students also appreciated. Hence, this study establishes that an online alternative as similar as possible to the F2F version was highly appreciated and perceived positively by the students. This statement is in line with the conclusions of Gopal et al. [16] and the equivalency theory of digital learning, which states that distance learners and F2F learners can experience similar educational outcomes when similar learning experiences are offered.



An even more surprisingly and hopeful finding is that, for both learning paths, satisfaction and performance remained stable during the COVID-19-affected semester compared to the non-COVID-19-affected semester. A similar conclusion was drawn by Loton et al. [35]: the rapid introduction of a fully online learning environment did not lead to a substantial decrease in student satisfaction. Despite the fact that students were not able to sit next to their peers in an auditorium and discuss the exercises in person, satisfaction with the tutorials did not decrease. According to Gopal et al. [16], instructor quality—and thus students’ perception of good teaching—is the major determinant of students’ satisfaction with an online course. Consequently, it can be concluded that the increase in good teaching in the current study avoided a decrease in course satisfaction. In addition, Holzer et al. [3] underlined the importance of addressing learners’ needs in an online environment. Since both the LBL and TBL were offered the same way online as the students chose in the F2F context, all students’ needs were met, leading to a steady level of satisfaction. With regard to performance, Kronenfeld et al. [36] and El Said [37] also detected no differences in learning outcomes between in-person and online education. In addition, research has shown that the effect on performance depends mostly on how the course is designed [16]. According to the results of the current study, students appreciated the current online course design, and no differences in performance were noticed between both semesters.



The current study has also revealed that students in a TBL context (1) rate good teaching higher, (2) have a higher level of course satisfaction, and (3) obtain higher scores on the final summative exam, compared with students participating in a LBL context. This result replicates prior research, since it is in line with the conclusions of Healy et al. [8], Andres [25], and Strand Norman [9]. The assertion that TBL outperforms LBL is therefore a robust finding, since the same results are found within the sample and in the research context of the current study. It can be stated that the positive effects of the five elements of cooperative learning [27], the mandatory preparation of the exercises, the completion of the team report, and so forth, also hold in an online context, even after an immediate switch from F2F to online learning. The more personal teaching approach applied by the instructors in the TBL setting compared to the LBL setting is highly appreciated by the TBL students, which also leads to greater satisfaction [22]. Moreover, in the TBL setting, students committed themselves to weekly preparation of the exercises before coming to the tutorial class. The greater effort TBL students put into their learning process beneficially influences their performance at the end of the semester [24].



Another finding indicates that the overall increase in good teaching between the non-COVID-19-affected and the COVID-19-affected semester varies with the chosen learning path. Hypothesis 1c predicted that the positive difference in good teaching for the TBL setting compared to the LBL setting would decrease when the forced switch to online education was made. Nevertheless, the opposite seems to be true: students in the TBL setting rated the teaching quality even higher in the COVID-19-affected semester than the students in the non-COVID-19-affected semester did. This result is in line with the work of Jackson et al. [21], who concluded that students overall rated online TBL positively. However, the opposite can be concluded for the LBL students, since good teaching decreased from the non-COVID-19-affected semester to the COVID-19-affected semester for the students following the tutorial classes in the more passive learning path. The strength of TBL lies in the more personal interactions with peers and instructors. In a F2F context, students in the TBL setting participated in the tutorial classes in small groups, resulting in less distance between the instructor and the students. Despite the COVID-19 restrictions and general reduction in informal physical contact with peers and instructors [3], personal interactions in the F2F context persisted during the switch to online education, since online breakout rooms were set up for each team. Consequently, TBL can still create a learning environment where the instructor can support the students and give proper feedback and instruction in a rather informal setting. Therefore, the social support in the TBL approach can led to increased closeness and social cohesion [38], since the students appreciate the social connection in the TBL approach more, due to the decrease in overall social connections. A less personal approach is adopted in the LBL setting, leading to a lower level of good teaching in the COVID-19-affected semester. Consequently, it can be concluded that active learning—in the form of TBL—is highly valued by students and is certainly possible in an online setting, on the grounds that students perceive their personal interactions with the instructor to be even more important during the challenging COVID-19 pandemic.



The positive differences between TBL and LBL regarding satisfaction (H2c) and performance (H3c) remain unchanged in the COVID-19-affected semester compared to the non-COVID-19-affected semester. Both the TBL and the LBL students switched to an online environment and experienced that change similarly in terms of satisfaction and performance. Given that no substantial differences in satisfaction and performance were found between both semesters, it is evident that there is no interaction. This is a hopeful result as contrary to what was expected based on the results of Ghaderizefreh and Hoover [23], the lack of social contact did not lead to less course satisfaction in either of the learning paths. The conclusion that TBL outperforms LBL in terms of satisfaction also still holds, indicating that TBL can fulfill the need for connectedness [21]. The stability of performance in both semesters also underpins the conclusion that TBL can be effectively organized in an environment in which the switch from F2F to online education is made. The impact of this transformation to online education was minimized by still allowing for peer interaction, leading to a more positive impact on students’ learning attitudes [2].



It can be concluded that all three options—namely, education that is fully F2F, F2F in combination with online sessions, and solely online—all have their advantages and challenges. In the LBL setting, the barrier to asking questions in a large student group is much lower in the online setting, by means of, for example, Zoom’s chat function, as in the F2F context. On the contrary, maintaining a good overview of student engagement is much harder for an instructor in a fully online environment. Students also like to come to class and meet other peers in person. For the TBL approach in a F2F setting, students are obliged to come prepared to class, since the instructor can easily keep track of all the different teams at once. In addition, cooperation among peers is easier to facilitate in a F2F setting, since peers can compare their written solutions to the exercises with each other. However, the online setting has the advantage that solutions can be shared via screen sharing. Students also save time in the online environment, since no travel time is necessary to come to class. In addition, when the switch to an online environment had to be made and personal interactions with peers was no longer facilitated, students heavily appreciated the personal connection of the TBL approach.



An important remark must be made about the setting of the current study. This research examines a COVID-19-affected semester in which there was a switch from F2F to online learning in the middle of the ongoing semester. This setting, where half of the classes were organized on campus and the other half online, can be compared to a blended learning environment, where online learning is combined with F2F education [39]. Therefore, the conclusions of the current study can be viewed in the context of a blended learning environment, instead of an exclusively online setting. Hence, the study contributes to the current discussion on how to shape the education of the future, in a post-COVID-19 era. According to Peñarrubia-Lozano et al. [39], blended learning and blended teaching seem to be the future of education, since a blended environment is preferred to a solely online or F2F solution. Therefore, instructors are advised, based on the conclusions of the current study, to organize a TBL approach for tutorial sessions. However, the F2F version is still preferred over the fully online setting. A solely online environment should never be the initial choice, since F2F education in combination with online sessions still offers greater possibilities for interaction. Still, this study shows that, when there is an unforeseen need to switch to a fully online environment, TBL is still the preferred solution over LBL. None of the three options is the unique way forward. Consequently, the immediate switch to an online learning environment, as induced by the COVID-19 pandemic, has offered unique insights on future, post-pandemic teaching for higher education instructors.



Moreover, this study adds value to the current line of research on the effects of cooperative learning in times of COVID-19 [40]. First, the study contributes to the higher education literature in general, since it examines the effect of the COVID-19 pandemic on good teaching, satisfaction, and student performance in relation to two different learning paths. Only a few other studies have also implemented a cooperative learning approach in an online setting (e.g., [21,41]), and, to the best of our knowledge, no other study has combined both the effect of the COVID-19 pandemic and the effect on learning paths. In addition, no other study has examined the three variables of good teaching, satisfaction, and performance together. Therefore, the research design examined in this study is unique, scrutinizing both students’ learning experiences and learning outcomes.



Second, most other studies only evaluate effects on students’ learning within a COVID-19 affected period (e.g., [3,16]). This study, on the contrary, compares a non-COVID-19-affected semester with a COVID-19-affected semester; therefore, the effect of the pandemic can be isolated and investigated in more detail. A similar research design is, as far as we know, used in only a few other studies (e.g., [42]).



Third, even though there was a radical switch to online learning, both learning paths—the team-based approach and the lecture-based approach—were still offered synchronously by the same instructor as in the F2F version. The direct impact of the COVID-19 pandemic can thus be examined in both an active learning approach and a more traditional, learning-based approach, unbiased by other variations in the educational setting. The study also responds to the call of Jackson et al. [21] to examine the effect of online TBL with a larger sample and in another higher education institution. These scholars also suggested using quantitative data to examine the efficacy of the transition with a pre–post assessment, which is the research design adopted in the current study.



The present study is characterized by two main limitations, which, in turn, create opportunities for future research. First, in the current setting, COVID-19 appeared in the middle of a semester. A few weeks of on-campus F2F tutorial classes had already been completed before the switch to an online alternative had to be made. Consequently, the students were already familiar with their chosen learning path. At the time of the switch to online methods, the students in the TBL setting already knew the peers who would comprise their group for the entire semester, they were already familiar with how they should discuss the exercises within their team, and so forth. Similarly, by this time, the students in the LBL setting were accustomed to their instructor’s way of teaching in the large group. Therefore, it would be interesting to investigate if the results of the current setting would change if the whole semester were organized online, that is, with the students unable to meet their peers for the first time in a F2F context. A clear distinction should be made between the current setting, which is comparable to a blended learning environment, and a fully online environment. Second, two surveys were conducted during both semesters to collect data on good teaching and satisfaction. However, in the COVID-19-affected semester, the first questionnaire was given on campus and the second was administered online. One wonders if this could have led to a non-response bias, since the same types of respondents might not have participated in both surveys. In addition, both surveys were collected during class time, where attendance was not compulsory. Therefore, it could be that only highly motivated students who came to every class completed the surveys. It would be interesting to examine if the same results are obtained when all students are obliged to complete both questionnaires. Despite the fact that this was not the case in the current study, the response rate was rather high.




5. Conclusions


Five main takeaways can be derived from this study. First, despite the difficult period of social isolation due to COVID-19 restrictions, satisfaction with the tutorial classes did not decrease among either the TBL or LBL students. This implies that the online alternative offered was a worthy equivalent of the F2F version in times of crisis. Second, students greatly appreciated their instructors, who went the extra mile in creating a supportive and cooperative online environment. Students in the TBL setting, where close interaction with peers and instructors was possible, rated the good teaching even higher compared to non-COVID-19 times. They truly appreciated the instructor’s efforts to create an online alternative with a personal atmosphere. Third, this study shows that instructors have many opportunities to connect with their students via an online platform. Even if instructors no longer had the opportunity to meet their students on campus, the students appreciated the opportunities for online interaction the instructors created. Fourth, blended learning was shown to also work for practical classes, and not just for theoretical classes. Finally, TBL still outperforms LBL in terms of good teaching, satisfaction, and performance, even if it is organized in a blended learning environment. However, we would like to emphasize that this does not imply that online classes are a worthy substitute for all F2F classes. One can only conclude that, if unforeseen circumstances require a switch from F2F to online learning, TBL is still preferred over LBL, since TBL outperforms the traditional LBL setting. We therefore encourage every instructor to offer an active learning approach for tutorial classes, in both F2F and blended learning environments.
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Table A1. Graphical representation of the hypothesized effects.
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	Variable
	Hypothesized Effect





	H1: good teaching
	 [image: Sustainability 13 12168 i001]



	H2: satisfaction
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	H3: performance
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Figure 1. Research design, course structure, and timeline of the data collection. 
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Figure 2. Graphical representations for H1c to H3c. 
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Table 1. Items, Cronbach’s alpha values, and factor loadings of good teaching and satisfaction.
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	Items
	Cronbach’s Alpha
	Factor Loading





	Good teaching scale (6 items)
	0.864
	



	
	
The teaching staff worked hard to make their subjects interesting.





	
	0.722



	
	2.

	
The staff put a great deal of effort to understand difficulties I might be having with my work.






	
	0.766



	
	3.

	
The staff put a great deal of time into helping me complete the assignment.






	
	0.755



	
	4.

	
The instructors were extremely good at explaining things.






	
	0.665



	
	5.

	
The teaching staff normally gave me helpful feedback on how I was doing.






	
	0.780



	
	6.

	
The teaching staff of this course motivated me to do my best.






	
	0.724



	Satisfaction scale (3 items)
	0.743
	



	
	
I learned a great deal during the tutorials (team-based or lecture-based).





	
	0.700



	
	2.

	
If I could again choose a learning path, I would choose the same one.






	
	0.843



	
	3.

	
The tutorials met my expectations.






	
	0.700
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Table 2. Summary statistics.
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Panel A: Frequencies for year, learning path, and gender.




	

	

	

	
Male

	
Female




	

	
Frequency

	
%

	
Frequency

	
%

	
Frequency

	
%




	
Non-COVID-19-affected semester (year = 1)

	

	

	

	

	

	




	
Lecture-based setting

	
180

	
40%

	
118

	
42%

	
62

	
38%




	
Team-based setting

	
266

	
60%

	
163

	
58%

	
103

	
62%




	

	
446

	
56%

	
281

	
63%

	
165

	
37%




	
COVID-19-affected semester (year = 2)

	

	

	

	

	

	




	
Lecture-based setting

	
161

	
45%

	
106

	
51%

	
55

	
37%




	
Team-based setting

	
195

	
55%

	
102

	
49%

	
93

	
63%




	

	
356

	
44%

	
208

	
59%

	
148

	
41%




	
Total

	
802

	
100%

	
489

	

	
313

	




	
Panel B: Descriptive statistics for ability, performance, good teaching, and satisfaction.




	

	
N

	
Minimum

	
Maximum

	
Mean

	
St. dev.




	
ability

	
776

	
1.00

	
20.00

	
12.15

	
3.71




	
good teaching

	
468

	
1.83

	
5.00

	
4.21

	
0.59




	
satisfaction

	
469

	
1.00

	
5.00

	
4.03

	
0.79




	
performance

	
753

	
2.00

	
20.00

	
11.34

	
4.75




	
Panel C: Group means and t-tests between LBL and TBL.




	

	
LBL

	
TBL

	

	




	

	
N

	
Mean

	
N

	
Mean

	
t-Value

	
p-Value




	
ability

	
322

	
12.43

	
446

	
12.01

	
1.530

	
0.127




	
good teaching

	
174

	
3.93

	
293

	
4.38

	
–8.550

	
0.000




	
satisfaction

	
175

	
3.77

	
293

	
4.19

	
–5.774

	
0.000




	
performance

	
317

	
11.17

	
430

	
11.51

	
–0.949

	
0.343




	
Panel D: Group means and t-tests between the non-COVID-19-affected and the COVID-19-affected semester.




	

	
Non-COVID-19-Affected Semester

	
COVID-19-Affected Semester

	

	




	

	
N

	
Mean

	
N

	
Mean

	
t-Value

	
p-Value




	
ability

	
437

	
12.07

	
339

	
12.25

	
–0.670

	
0.503




	
good teaching

	
289

	
4.12

	
179

	
4.35

	
–4.063

	
0.000




	
satisfaction

	
290

	
4.00

	
179

	
4.07

	
–0.931

	
0.352




	
performance

	
416

	
11.27

	
337

	
11.42

	
–0.430

	
0.667
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Table 3. Correlation table.
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	1
	2
	3
	4





	
	
ability





	1
	
	
	



	
	2.

	
good teaching






	–0.018 (0.696)
	1
	
	



	
	3.

	
satisfaction






	0.000 (0.993)
	0.587 ** (<0.001)
	1
	



	
	4.

	
performance






	0.770 ** (<0.001)
	0.021 (0.649)
	0.074 (0.114)
	1







The p-values are in parentheses and two-tailed. ** Significant at the 0.01 level (two-tailed).
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Table 4. Test of H1.






Table 4. Test of H1.





	
Panel A: Analysis of covariance (ANCOVA) on good teaching.




	
Source

	
Sum of Squares

	
Df

	
Mean Squares

	
F

	
p




	
Intercept

	
298.570

	
1

	
298.570

	
1079.451

	
0.000




	
Gender

	
0.027

	
1

	
0.027

	
0.099

	
0.753




	
Ability

	
0.118

	
1

	
0.118

	
0.426

	
0.514




	
Year

	
3.385

	
1

	
3.385

	
12.239

	
0.001




	
Learning path

	
25.675

	
1

	
25.675

	
92.825

	
0.000




	
Year ⁎ Learning path

	
4.300

	
1

	
4.300

	
15.546

	
0.000




	
Error

	
124.191

	
449

	
0.277

	

	




	
Total

	
8212.387

	
455

	

	

	




	
F-Value

	
23.347




	
p-Value

	
0.000




	
Adjusted R2

	
0.198




	
N

	
455




	
Panel B: Estimated marginal means of ANCOVA on good teaching.




	

	
Non-COVID-19-Affected Semester

	
COVID-19-AffectedSemester

	
Total




	
Lecture-based setting

	
3.929

	
3.906

	
3.918




	
Team-based setting

	
4.234

	
4.627

	
4.430




	
Total

	
4.082

	
4.266
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Table 5. Test of H2.






Table 5. Test of H2.





	
Panel A: ANCOVA on satisfaction.




	
Source

	
Sum of Squares

	
df

	
Mean Squares

	
F

	
p




	
Intercept

	
268.723

	
1

	
268.723

	
455.544

	
0.000




	
Gender

	
0.035

	
1

	
0.035

	
0.059

	
0.809




	
Ability

	
0.230

	
1

	
0.230

	
0.390

	
0.532




	
Year

	
0.878

	
1

	
0.878

	
1.488

	
0.223




	
Learning path

	
17.575

	
1

	
17.575

	
29.793

	
0.000




	
Year ⁎ Learning path

	
0.234

	
1

	
0.234

	
0.397

	
0.529




	
Error

	
265.453

	
450

	
0.590

	

	




	
Total

	
7697.222

	
456

	

	

	




	
F-Value

	
7.002




	
p-Value

	
0.000




	
Adjusted R2

	
0.062




	
N

	
456




	
Panel B: Estimated marginal means of ANCOVA on satisfaction.




	

	
Non-COVID-19-Affected Semester

	
COVID-19-AffectedSemester

	
Total




	
Lecture-based setting

	
3.703

	
3.845

	
3.774




	
Team-based setting

	
4.175

	
4.220

	
4.197




	
Total

	
3.939

	
4.033
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Table 6. Test of H3.






Table 6. Test of H3.





	
Panel A: ANCOVA on performance.




	
Source

	
Sum of Squares

	
df

	
Mean Squares

	
F

	
p




	
Intercept

	
38.909

	
1

	
38.909

	
4.228

	
0.040




	
Gender

	
11.669

	
1

	
11.669

	
1.268

	
0.261




	
Ability

	
9765.401

	
1

	
9765.401

	
1061.161

	
0.000




	
Year

	
16.601

	
1

	
16.601

	
1.804

	
0.180




	
Learning path

	
79.938

	
1

	
79.938

	
8.687

	
0.003




	
Year ⁎ Learning path

	
11.351

	
1

	
11.351

	
1.233

	
0.267




	
Error

	
6552.224

	
712

	
9.203

	

	




	
Total

	
110,287.000

	
718

	

	

	




	
F-Value

	
213.730




	
p-Value

	
0.000




	
Adjusted R2

	
0.597




	
N

	
718




	
Panel B: Estimated marginal means of ANCOVA on performance.




	

	
Non-COVID-19-Affected Semester

	
COVID-19-Affected Semester

	
Total




	
Lecture-based setting

	
10.759

	
11.326

	
11.043




	
Team-based setting

	
11.701

	
11.754

	
11.728




	
Total

	
11.230

	
11.540
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