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Abstract

:

The COVID-19 pandemic has had a dramatic effect on society, including teaching within higher education that was forced to adapt to online teaching. Research on this phenomenon has looked at pedagogical methods as well as student perceptions of this way of teaching. However, to the best of our knowledge, no studies have looked at the wider perspective, within the entire student populous of a university, what students’ perceptions are and how these correlate with the students’ previous experiences and habits with online platforms, e.g., online streaming or social media. In this study, we perform a questionnaire survey with 431 responses with students from 20 programs at Blekinge Institute of technology. The survey responses are analyzed using descriptive statistics and qualitative analysis to draw its conclusions. Results show that there is no correlation between previous habits and student experience with online platforms in relation to online learning. Instead, other factors, e.g., teacher engagement, is found central for student learning and therefore important to consider for future research and development of online teaching methodologies.
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1. Introduction


The COVID-19 pandemic has had significant impact on the ways in which higher education institutions deliver their education provision [1]. The sudden shift from traditional learning to online learning in the spring of 2020 had a major impact on academics and on many higher education students as their academic studies were radically changed. The challenges faced by both teachers and students in the context of emergency remote teaching include social, educational, psychological and technical aspects as teachers and students both had to rethink their roles and ways in which to organize and carry out their work and their studies [2,3,4]. While the rapid shift to digital forms of teaching and learning was challenging in many ways, both positive and negative perspectives have been highlighted internationally.



As we are now transgressing to what has been termed “the new normal” [5,6] in a post-pandemic setting, where pedagogy and technologies must be balanced in new ways, it is important to keep in mind that well-planned online learning experiences are different from courses offered online in response to a crisis or disaster. Colleges and universities working to maintain instruction during the pandemic should understand those differences when evaluating emergency remote teaching. At the same time, we must learn from the experiences of unplanned and forced versions of online learning and teaching to bridge the gap between online teaching and campus learning in the years to come. The pandemic has called for innovative adaptations that can be used for the digital transformation of higher education institutions by building on the empirical evidence accumulated during this period of crisis. A literary review of papers reveals that the emergency remote teaching during the pandemic can indeed give way to a more long-term integration of physical and digital tools and methods that can sustain a more active, flexible and meaningful learning environment [7]. Understanding how students perceive the learning environment and learning process is important as it both affects student engagement and helps educators rethink the principles of learning [8]. However, in exploring studies on student experiences with online learning during the pandemic we saw that a majority focused on specific student groups or study programs. The few cross-sectional studies that we found also focused on a specific student groups, such as e.g., medical students at various universities [9].



The motivation behind this study is two-fold. First, we wanted to see if there are detectable variations between students with different experiences of online use across subject fields and study programs at one higher education institute. Second, the understanding how students with different online platform experiences and habits experience online learning may result in the identification of specific pedagogical challenges and possible means of quality improvement across the university. As such, the study is based on an underlying assumption that previous experience and perceptions of online platforms for leisure (e.g., Facebook and YouTube) have an influence on students’ experiences and perceptions of platforms for online learning.



The study was carried out in the latter part of the pandemic, when it could be argued that emergency remote teaching had merged closer to what is generally referred to as online learning. We can thus discern some of the lasting traces that the pandemic left as we discuss the question how to plan our teaching and learning environment in a post-pandemic educational environment.




2. Related Work


The integration of online and face-to-face instruction is historically been referred to as blended learning [8]. As we have discussed in a previous article [10], although the term was coined in the late 1990s [11] there is still a lack of a shared blended learning terminology. Hrasinski has even characterized the discourse on blended learning as ”pre-paradigmatic, searching for generally acknowledged definitions and ways of conducting research and practice” while urging for the need for established and clear definitions and conceptualizations [12]. As we have pointed out, however, the variety of proposed blended learning models find common ground in the ingredients of face-to-face and online instruction or learning [10,13,14]. Face-to-face instruction is here synonymous with the traditional classroom setting, where teacher and students interact in a physical learning space [6].



With online learning, also referred to as distance learning and e-learning, access to a learning environment is achieved through a computer (or mobile media) mediated via the internet [15,16]. Online education today uses technology platforms such as Zoom, Microsoft Teams and Adobe Connect to provide a video conferencing experience [17,18]. Along the same line as our previous article [10], we follow a broad definition of blended learning and use the terms online learning, distance learning and e-learning interchangeably [19]. While some researchers and practitioners distinguish between these terms, for others they carry the same meaning. We further suggest that online learning changes the components of teaching and learning which require specific considerations, such as the need for a higher involvement on behalf of both academics and students, a higher social online presence, and a series of personal characteristics [20].



As stated above, both positive and negative perspectives have been highlighted internationally with regards to online learning in the wake of the pandemic [21]. Feedback from teachers is one important aspect that has been considered from both positive and negative viewpoints [22]. A scoping review that synthesizes and describes research related to online learning interventions in six disciplines across six continents, focusing on technological outcomes in higher education, shows that digital formats of learning were seen as both effective, resource-saving and participatory forms of learning in a majority of the articles [22]. Students especially appreciated the self-paced learning and many found a greater motivation to learn. Other studies show that students appreciated the flexibility that online learning provides [23]. On a similar note, a study from France shows that learners liked the possibility of re-playing lectures [24] and a survey among STEM students experiences with the COVID pandemic and online learning shows that a majority enjoyed the convenience and flexibility of online learning [25].



While much could be said about the positive aspects of online learning, a sizeable body of research indicate negative academic outcomes among students in online courses as opposed to campus courses [26,27,28,29]. Students in online courses have lower rates of course completion and grades and tend to be less persistent and motivated to finish [30]. Among the reasons raised, procrastination is a key issue [31]. While psychosocial challenges have received much attention in the academic field, especially during the COVID-19 pandemic, technical challenges in using the digital devices or platforms are also common [32]. Technical difficulties was a central result in a cross-sectional study among Malaysian medical students [33], while others considered the effects of technologies in a more nuanced manner, considering various specific factors. Interestingly, a study from two of Romania’s largest universities shows that the advantages of online learning identified in other studies seem to diminish in value, while disadvantages become more prominent [32].



A growing body of research on online learning reinforces the potential negative impacts that an abrupt shift to online courses could have on students’ academic performance. Well-planned online learning experiences are claimed to be “meaningfully different” from online courses offered is response to an emergency or crisis [34]. Increased levels of anxiety and stress for both teachers and students [35] are underlying factors. Piaget’s rationale that effective factors have a major impact on the cognitive process supports this line of argumentation. While the pandemic forced emergency changes with raised levels of anxiety and stress, studies show that online learning and the new technologies and teaching strategies that emerged can continue to be used in a post-pandemic setting [36,37]. Among these we find student response technologies, which are used to increase students’ engagement [38,39].



In pondering the question of how to maintain and develop teaching strategies in a post-pandemic setting, it is important to understand how students perceive the learning environment and learning process and its connection to student motivation and engagement [8]. While most studies tend to focus on the here and now, which includes issues such as teacher visibility, feedback and challenges related to psychosocial and technical matters, a smaller body of research focuses on how student experience with online platforms affect their experience of the online learning setting. As noted in the introduction, however, a majority of the studies of online learning focus on target student groups or study programs, even across universities. The cross-sectional studies that have been made during the COVID-19 pandemic rarely include all students across one particular university. One of the biggest studies made on online experiences among students focuses on understanding the characteristics of online learning experiences among Chinese undergraduate medical students [9]. As the authors investigate students’ perceptions of online education developed in response to the COVID-19 pandemic in relation to prior online learning experience they find a significant positive correlation. Another result is that this correlation decreases in significance the higher the students are in their learning phases. In a similar fashion as our study, the authors collected data using an online survey albeit with a significantly higher number of students (the questionnaire was sent to 225,329 students, of whom 52.38 (118,080/225,329) replied, with valid data available for 44.18.



In this study we wanted to see if we could detect variations between students with different experiences of online use across subject fields and study programs at one higher education institute. The study rests on the belief that it is indeed important to understand how students perceive the learning environment and learning process as it affects both student engagement and helps educators rethink the principles of learning and the ways in which we should support our students in their learning process. We hope to contribute to an understanding of how students with different online platform experiences and habits experience the online learning environment. We also hope that the results can assist in the identification of specific pedagogical challenges and possible means of improvement in the ways in which we plan our teaching and support the students in their learning process.




3. Methodology


The research study presented in this manuscript was carried out at Blekinge Institute of Technology (BTH) in Sweden. BTH is a technical university with programs that include computer science, software engineering, mechanical engineering, nursing, industrial engineering and management as well as spatial planning. Similar to most universities around the world, BTH was forced to switch to a completely online teaching mode during the COVID-19 pandemic. The study was carried out across all study programs in the spring of 2021 to get insights into the students’ experiences of this teaching reform and get insights for future online teaching.



3.1. Research Objective


In this section, we will present the research objective and detail the design that was used to collect the research results and its analysis. The objective of this work was to elicit students’ experiences with online teaching and evaluate if students from different programs experienced the teaching in different ways. To guide the research we have split up the research objective into two research questions.



	
RQ1: How do students at BTH experience online teaching in terms of quality and usefulness?



The rationale for this question was to gain insights, from the students, if the teaching methods that were used during the pandemic had been sufficient. The results of this analysis would provide an indicator for the current quality as well as what possible improvements, or concerns, which would be required in the future.



	
RQ2: Are there differences in experience with online teaching related to subject areas?



The rationale for this question is based on an underlying assumption that there would be clear differences in how different students would experience the online learning, for instance, due to previous technical experience with online platforms for streamed media. Identifying differences between groups would help teachers in finding which groups that may require additional, or different, forms of teaching in an online teaching environment.







3.2. Research Design


The data for this study was collected through a questionnaire survey with students at BTH. Figure 1 presents a visualization of the methodology, which was divided into five phases; formulation of research objective, construction of the survey, pilot survey, data collection and analysis. The boxes in the figure explain the activities of each phase, whilst boxes with rounded edges are the outcomes of each phase. Arrows indicate the order of activities, where back-arrows indicate redesign due to collected results.



In the continuation of this section, the activities and outcomes of each activity, will be detailed.




3.3. Phase 1: Formulation of Research Objective


In the first phase of the study, the research objective was defined. This was achieved through discussions among the authors as well as discussions within the faculty at BTH. The origin for the research also stemmed from a previous study, conducted by the authors, looking at student perceptions about online teaching [10]. In the previous study, the influence of prior experience with online platforms was investigated. However, this study was limited to only one class of students. In this work, this evaluation was scaled up to encompass a larger sample of the students at BTH.



Primary concerns that were discussed were based on the assumption that students with varying technical backgrounds would have different experience with the online teaching. This assumption, if true, would indicate that students also require different modes of online teaching, e.g., with varying teaching materials, tools or platforms. Furthermore, BTH recognized the value of eliciting what students’ current experiences were of existing online teaching to help give inputs for future improvements.



These objectives make the study descriptive in nature, which justifies the use of a survey. Questionnaires were chosen as the research method since the objective required an outreach to all students at the university. This made interviews an impractical data collection method due to resource constraints.




3.4. Phase 2: Construction of the Survey


The survey was constructed in an iterative manner, as indicated in Figure 1 by the back-arrow within the phase. As a first step, the sample frame [40] for the study was considered. Since the study aimed to study the research objective on a university level, the entire student body was set as the sample frame, from which a representative sample could be drawn, i.e., one-stage sampling [41]. From this sample-frame students were selected from all 20 programs at the university, from both 1st cycle—Undergraduate or bachelor’s level—and 2nd cycle—Graduate or master’s level—students [42]. However, due to surveys being a frequently used method for data elicitation at the university, we identified a risk of survey-fatigue [43]. To mitigate this threat, random sampling was used if first, second or third year (if applicable) students were selected. Whilst this approach mitigated the situation that some students were exposed to multiple surveys under a short time-span, it introduced a threat in terms of sampling-error [44]. Hence, that some groups within the sample would not be representative for their peers. However, since this random sampling was deployed over the entire sample frame, where multiple programs have shared characteristics, this threat is perceived to be low. Using this approach, a final sample of 1515 students were chosen for the study.



Once the sample had been decided, the second step of this phase was to define the survey questions. The survey was initially drafted by three of the study’s four authors, in an online word document, after which the questions were reviewed by all authors. These revisions were carried out iterative in online sessions. Before each session, all authors individually reviewed the questions and commented upon the semantics as well as syntax of the questions. These comments were then discussed, question by question. After that, the questions were updated until a consensus was met by the authors, inspired by the Delphi method [45]. This was possible due to the authors’ combined domain, survey research and pedagogical knowledge, in excess of 35 years of experience.



The focus of the reviews was primarily on the semantic meaning of each question, i.e., that they correctly captured the phenomenon of investigation. Secondly, that the syntax of each question was unambiguous, i.e., that the questions could not be interpreted in multiple ways. Through this process, the survey guide went through six iterations, after which a final draft of 18 questionnaire questions was proposed, most of which were multiple-choice or Likert-scale [46]. The drafted questions were written in Swedish, the authors’ native language, after which they were translated into English to be applicable for the entire sample. In the translation process, care was taken to pertain both the semantic meaning and syntactical non-ambiguity of the Swedish questionnaire guide.



The questionnaire guide was divided into five parts. Part 1 was a description of the study, its intent and how collected data would be used. A statement of anonymity was also given to ensure that students answered the questionnaire truthfully.



Part 2, consisting of only one question, aimed to elicit demographic data about the students’ age. We were careful not to elicit other information due to potential ethical concerns. We did not elicit what program the students belonged to because we were able to elicit this by how the questionnaire was distributed among the sample. This was achieved by using the University’s questionnaire system, Blue, which allows different surveys to be sent to different student groups. Thus allowing us to trace the answers for a specific survey with a particular group of students.



Part 3 of the questionnaire, consisted of 11 questions related to the students’ prior knowledge, experience and habits with using online media platforms, e.g., YouTube, Facebook, etc. These questions included what platforms the students’ were familiar with, how often they used them on a monthly basis, when they were introduced to online platforms, and why they used the different platforms. This was followed up with questions aimed to compare the students experiences with the platforms they use for leisure and the ones available at the university. The students’ were also asked what devices they use to view these platforms, both for leisure and education. These questions consisted of multiple-choice questions where students could either mark one or several alternatives. In addition, the questions included the option to answer “other” if the predefined answers were not sufficient.



Part 4 of the questionnaire then focused on the students’ study habits and use of available platforms, in six questions. The first of these aimed to elicit what study materials the students use, provided by a multiple-choice list where students could also add “other” materials if needed. This was followed by questions regarding the experienced quality of the education, if the quality was comparable to campus education, and if teachers did a suitable job in the online education. Next, the students were asked if they would see a perceived benefit of having the lectures subtitled. Hence, a more theoretical question, based on observations and the assumption that subtitles would be of value to student learning. In the final two questions, the students were asked if they experienced that their education has been affected by the switch to online learning and what changes/improvements they would like to be seen made to the education. The latter question was open-ended, allowing students to write their answers.



Part 5 of the questionnaire consisted of a single question where the students were allowed to give feedback on the questionnaire itself. For instance, if they found any questions ambiguous or if they felt that they wish to express some information that was not elicited by the questionnaire.



For detailed information about the questionnaire, the questionnaire guide can be found in Appendix A. A replication package with the survey answers has also been made available here:




3.5. Phase 3: Pilot Survey


To evaluate the correctness of the questionnaire guide, it was distributed in a pilot study with a sample of 226 students. Out of the 226, 96 students responded, providing a response rate [47] of 42.5 percent. Particularly, the final question was analyzed where students could provide feedback on the questionnaire itself, e.g., if any of the questions were considered ambiguous. Analysis of the feedback revealed only minor detailed improvements, which were applied by updating the wording, i.e., the syntax, of affected questions. These changes are indicated in Figure 1 by the backwards arrow from Phase 3 to Phase 2.



Since these changes did not affect the semantic meaning of the affected questions, the results of the pilot was kept to be integrated in the final dataset. Although this presents a minor threat to the validity, our analysis of the pilot results, also when compared to the results of the final survey, indicate no mayor differences. Hence, we perceive this threat to be low.



The pilot was distributed using the Blue survey tool in the same way as the final survey. Blue provides an online interface for taking the survey with multiple pages with one to several questions per page. Access to the tool was provided through an URL sent to students via e-mail. For the pilot study, only students from industrial economy and the master of business and administration programs were sampled. This sampling was motivated by the programs having a heterogeneous group of students in terms of nationality, i.e., both Swedish and international students. However, this sampling does impose a possible threat, since all students came from the economy domain and thereby have a similar background. Since the response rate was so high, and initial analysis showed a diversity in the answers, we perceive this threat to be low.




3.6. Phase 4: Data Collection


After the pilot verification and updates, the questionnaire was distributed to the full sample of 1515 students. As mentioned, to track the results from individual programs, the survey was sent via e-mail to e-mail lists for each of the 20 included programs. Thus allowing us to track the results from the individual programs.



Out of the 1515 sent requests, 431 students completed the final survey, providing a response rate of 28 percent [47]. The results were provided in comma-separated value (CSV) files but also descriptive statistics generated by the Blue tool. These outputs were used as input for the continued analysis in Phase 5.




3.7. Phase 5: Analysis


In the final phase of the methodology, the survey results were analyzed to draw conclusions to answer the study’s research questions and verify/deny the study’s assumptions. The analysis was carried out in three different activities.



In the first activity, a qualitative analysis was made of the resulting descriptive statistics provided by the Blue survey tool. This analysis was done first individually by all authors, where each author drew conclusions from the graphs. Next, the Delphi method was once more used where the individual conclusions were discussed and compared to reach a consensus.



This analysis, since it was based to the answers of individual questions, were of lower level of abstraction and thereby only contributed to answer RQ1 regarding the students’ experiences of the quality and usefulness of the online teaching at BTH. In particular, survey questions A, B, C, D and E, were analyzed during this activity.



In the second activity, formal statistics was applied together with descriptive visualization to answer RQ2 regarding the differences in experience of the online learning in different subject areas. The formal statistics were calculated using the statistical programming tool R, starting with a correlation analysis of the answers of all quantitative answers. To simplify analysis of the results, the results were plotted in a correlation matrix. Results of showed that there was no correlation between any pairs of questions in the questionnaire, implying that the student responses were heterogeneous across the sample.



To gain deeper insights into potential sub-divisions within the data set, a cluster analysis was performed using hierarchical clustering [48] with euclidean distance of the complete data set. The result was plotted in a Dendrogram that revealed six clusters within the data set. Thus, indicating, from a semantic perspective, six sets of students with similar answers, i.e., experiences and perceptions.



To answer RQ2, these clusters were then analyzed to see if any of the clusters were populated by more students from any given program. This analysis was based on the hypothesis that if previous experience was influential in the students’ perception of online learning, there would be correlation between prior experience and students’ experiences with online learning, i.e., between responses to Part 3 and Part 4 of the questionnaire. Since the number of respondents from each program varied, the number of respondents were first normalized based on number of respondents. The normalized number of respondents in each cluster were then compared to see if students from any particular program had a higher affiliation to any one cluster. For this final analysis, students from the 20 programs were divided into their core programs, being computer science, software engineering, mechanical engineering, etc. Thus, resulting in eight main programs. In addition to looking for trends in program distribution among the clusters, we also looked at the distribution of 1st and 2nd cycle students. The analysis aimed to find if any cluster was more highly populated by students from a given cycle of students.



The results of the cluster analysis provided insights into the distribution of students from different programs which allowed us to draw conclusions to answer RQ2.



To complement the qualitative conclusions from the statistical analysis, qualitative analysis was made of the open-ended questions. This analysis was inspired by open coding [49], where the students’ statements were read and re-read, and codes generated from, or for, each statement. Each statement was considered in relation to its content, semantics, related words and phrases. When a new statement was found with similar content, it was assigned the existing code. The statements and connected codes were then re-read, searching for thematic patterns. Thus, clustering statements of similar content together. The coding resulted in eight codes/themes resulting from the analysis of 248 statements. These codes were: pedagogical/didactic improvement, technical improvements, course structure, interaction/feedback, online lectures, negative non-constructive feedback, positive non-constructive feedback and online/recorded lectures.




3.8. Threats to Validity


In this section we report on the threats to the validity of this research, including both its design and results.



Sample: The sample frame for the study was the entire student body at Blekinge Institute of Technology. However, since there was, as discussed, a risk of survey fatigue, we delimited the sample by randomly sampling only one year of students per program. Whilst this provides us with coverage over all programs, it does not provide a comprehensive view of all years of the students. This is a threat since the second and third year students had experienced both online and campus teaching, whilst first year students had only experienced online learning. However, due to the size of the sample and overlap between programs, we perceive this threat to be minor.



Furthermore, although the sample size was smaller (N = 431), this still represented a response rate of 28 percent. Hence, although the response rate could be higher, we perceive this result to be adequate for our study.



A larger threat of the sample was that first year students had only experienced the online teaching format. Thus, limiting their ability to answer questions regarding the comparison of campus and online teaching. However, these questions had an option for students to not answer and this group of students was only a subset of the either sample. Still, we can not rule out some impact of students from this group providing their perceptive answers rather than their experiences.



Questionnaire ambiguity: Although we did our utmost to mitigate ambiguity in the questionnaire, it can not be completely excluded. This conclusion is supported by responses to one of the questionnaire questions where we asked the students to mention potential ambiguities in the questions. The answers highlighted that questions that aimed to compare the higher education materials with media that the students consume for leisure, were difficult to answer, or difficult to understand. Hence, we recognize that there might be some variation in these results what students included in their answer, e.g., content quality, quality of the production or the platform features.



Research focus: The study aimed to elicit how students previous experiences with online platforms affected the experiences with online teaching. The questionnaire was explicitly designed to elicit these two factors and results then synthesised to draw conclusions. From a construct validity stand-point the study is thereby perceived to be of high quality. However, there is still the risk, as discussed regarding questionnaire ambiguity, that the questionnaire questions may not have elicited the information in the right way. We do however perceive this as a limited threat since the questionnaire was iterated several times and also piloted within the sample frame with successful results.



Analysis: The main result of this work is based on formal statistical analysis. Although the sample on which the result was calculated is quite large, 431 students, in the analysis this sample was broken down in subgroups. These subgroups varied in size, with some groups being smaller, affecting their statistical power. However, once more, due to the overlapping characteristics of the student population, we perceive this threat to be minor for the study’s main conclusions. A larger threat is instead in terms of the generalizability of the result within the sub-clusters of the sample.



Generalizability: The study was performed at only one higher education institute in Sweden. Thus, it cannot be excluded that contextual, regional or national factors may affect the results. As the sample is focused on only technical engineers and nursing students, the study can not be said to be comprehensive enough to include all forms of higher education. This is a delimitation of the results, which must be considered when considering the results. In addition, this delimitation must be considered for replication of this study, where the choice of included programs may have an impact on the result.



Reliability: The questionnaire was scrutinized prior to it being sent out and was also validated in a pilot survey. However, there is still a risk that some students intentionally, or unintentionally, answered the questionnaire incorrectly, which would be a threat to the reliability of the results. Especially since the questionnaire, due to restrictions on size, did not include correlating or verifying questions. To mitigate this threat, a sanity check was done to identify extreme outliers.





4. Results


4.1. RQ1: How Do Students at BTH Experience Online Teaching in Terms of Quality and Usefulness?


Results shows that nearly half of the students experience a positive effect from the enforced online teaching due to COVID-19, as shown in Figure 2. The question was posed as a 10 point Likert-scale question.



In addition, we observe that close to a majority of the students also experience that online teaching has the same quality as teaching on campus, result shown in Figure 3. The question, number 13 in the order of the survey, are posed as a 10 point Likert-scale.



A large majority of the students agree that online teaching consistently provided them with the knowledge required to pass the course assessments (e.g., exams and assignments), result shown in Figure 4. The question use 10 point Likert scale and was number 12 in the order.



In the survey the students indicated different types of material for learning they used in a course in the last six months. A complete list of sources is listed in Figure 5. The questions was formed as a multiple choice questions and we observe that the use of learning sources are evenly distributed between different materials; online lectures, lectures notes, course reading material etc. Learning materials from Youtube or similar platforms are very often videos that the students themselves identifies as relevant and relevant to their learning process.



The study also shows that a clear majority of the students use computers to view online media for learning at the university. 411 students out of 422 respondents indicated that they use computers. Figure 6 also visualise that almost half of the students, 193 students, use their phone as a device for watching online media and lectures. This result could be relevant when developing online materials. Teachers should, e.g., avoid small fonts on power point presentations or too much text on one slide.



The qualitative analysis of 248 statements using thematic coding resulted in eight codes. Interaction/feedback was the code that contained the most comments and suggestions for improvements or observations from the students. The analysis of the comments highlights students’ need of increased feedback and interaction with teachers in online learning situations. This includes feedback on assignments and interaction in online lectures and outside actual teaching situation, e.g., through contact hours, e-mail or chat. Students want more time with teachers, as supported by two of the students “I want quick feedback from teachers. More booked times for tutoring/question sessions regarding the course” and “Some sort of mentoring/help time. Just like a zoom room every Thursday or something. Where you can just log in if you need help/wonder something.” We can conclude that whilst traditional teaching relies heavily on face-to-face interaction and communication, feedback is a central means of both communication and interaction between teachers and students within online education. Feedback is a valuable opportunity to create an active communication and relevant interaction between teacher and student, which in turn prevents the students feeling isolated. Students’ need for more interactions can be managed by online chats and discussions on LMS.



In addition, results from the quantitative analysis show that students emphasise pedagogical/didactic challenges and that they demand that teachers convey the material in more engaging ways, that the lectures are varied and that the course content is interactive course content. The latter includes aspects such as visualisations, more examples and structured material, and peer collaboration. The students point out that the courses have a high degree of lecture-based methods and are asking for more student active elements of teaching. Students want more variation and examples, as highlighted by three of the students: “That teachers do not only use the slides. It would be better if they could show via illustrations and other things too.” and “The teacher needs to be more pedagogical and make use of the digital tools available.” and “More interactive solutions during lecture. For example, live questions with some type of tool that you get to answer live.” The quantitative results contain many positive comments about recorded lectures. The students want more recorded lectures and wish that the practice of using recorded lectures will continue in a post-pandemic setting. One student expressed the following; “I think that recorded lectures should really be continued even if the distance learning is finished, this is because with recorded lectures you can always listen over and over again, you don’t have to worry about not having time to take notes when the teacher is lecturing e.g., on campus.” Technical issues were also a theme identified in the qualitative analysis, students indicated teachers’ competence with digital tools as a subject for improvement, one of the students expressed; “Basic training in Canvas & Zoom for all teachers, as well as constant access to supporting documentation on the platforms. This is to mitigate the difference in quality between courses. Furthermore, it would have been good if the university made sure that all teachers had proper cameras, microphones, and drawing boards. This would also counteract quality differences.”



Overall the qualitative analysis contained generally positive comments and suggestions of how to improve online teaching.




4.2. RQ2: Are There Differences in Experience with Online Teaching Related to Subject Areas?


Figure 7 presents the results of the hierarchical clustering as a Dendrogram. The leaves of the Dendrogram are the individual students, clustered based on the answers of all questions from the questionnaire survey. The underlying hypothesis of the analysis is that there is a correlation between the students’ previous experiences with online platforms (e.g., Facebook or YouTube) and perceptions of online learning. As visible in the figure, six distinct clusters can be identified. These clusters were then analyzed to (1) identify which program the students of a specific cluster belongs to and (2) what to what cycle students of a specific cluster belong.



Analysis of (1) shows that students of a given program are randomly distributed across the clusters. In addition, these distributions vary among programs. As such, no cluster can be directly associated with any given program. Furthermore, for (2), a similar result was found, where no particular pattern could be discerned among 1st and 2nd cycle students and any particular cluster. Thus, given the questionnaire survey’s questions for both (1) and (2), we conclude that students’ previous experience with online platforms do not have a direct or major impact on the their experiences with online learning. As will be discussed in Section 5, other factors seem to be more influential.



Figure 8 presents a more detailed view of the cluster where the distribution of students from the different programs are clustered and presented. The color coding shows the top three programs in each cluster as red for the most represented, orange for the second most represented and yellow for the third most represented. As can be seen, there is no discernibly pattern that shows which clusters are mostly associated with a single program. For instance, Cluster 1 has a high representation of ICT students, but also E and MD students. Looking instead across clusters we, for instance, see that ICT is also highly represented in Clusters 1, 2 and 4, with almost an equal distribution among each cluster. Similar observations can be made for most programs.



Figure 9, Figure 10 and Figure 11 instead shows the distribution among students from 1st and 2nd cycle studies. In Figure 9 the 2nd cycle students are shown. Similarly to the distribution among programs, no discernible pattern can be seen. Similar results are shown in Figure 10 (1st cycle students) and Figure 11 (mix of first and 2nd cycle equivalent Swedish programs).



The pandemic and the forced embrace of online teaching raised discussions among teachers regarding how students with different subject area backgrounds would experience and utilize the online teaching and learning environment. A common assumption was that students within technical subject areas would easier adjust and benefit from online teaching compared to students within subject areas in less technical background, such as health science. In the survey, students from 20 different educational programs, from 1st cycle to 2nd cycle, participated. However, the quantitative results show no differences in how the students experience and benefit from online teaching related to different subject areas in the educational programs. In addition, no differences were identified in the data set with regards to how students from different cycles experienced online teaching. This result provides valuable insights for teachers engaged in online teaching and points towards a need to consider the mode of delivery and engagement with students in relation to the actual subject at hand rather than adjusting teaching in accordance with students’ previous experiences with online platforms.





5. Discussion


The main conclusion of this paper is that prior experience with online media platforms have no direct impact on students’ experience with online learning. No patterns could be identified with regards to what programs the students are studying nor if they were 1st or 2nd cycle students. The results stand in stark contrast to the survey of online experiences among students of Chinese undergraduate medical students [9] that was discussed in Related works. As the study investigates students’ perceptions of ongoing online education developed in response to the COVID-19 pandemic in relation to prior online learning experience they find a significant positive correlation. An important difference, however, is that the study targets a specific student group, i.e., medical students. The fact that we can find no significant correlation, then, may signify that such differences are less discernible when comparing various study programs and students groups. When studying student experiences across the curriculum, differences may be less significant, and more difficult to detect. When studying student experiences within the same student group or study program differences may be more prominent. Another potential explanation would be that lecture-based teaching is more common at BTH and that the mode of delivery is therefore not dramatically changed when transferred to online mode. Since the sample is taken from all programs at the university, however, such a conclusion cannot be made. Across the curriculum and in the different courses taught, a wide range of varying teaching methods are used at BTH. This was also the case during the pandemic.



This is not of course to say that “one size fits all” with regards to how we deliver our educational provision online, even within the same student group or study program. Learning variations will still exist, between individuals and student groups, and these must be catered to. Research finds that student-centered teaching engages students more at the same time as the level of achievement increases compared with traditional classroom settings [50]. In student-centered environments, as learning is personalized and competency-based, regardless of whether or not it is on campus or online, students take ownership over their learning [50,51,52]. In other words, a differentiated learning approach is more likely to engage and motivate more students than the traditional one-size-fits-all approach, within the same student group as well as across study program. Research also shows that student engagement not only increases student satisfaction and enhances student motivation to learn, it also reduces the sense of isolation, and improves student performance in online courses [50,51,52]. What we can say, then, based on the results of our study and previous research, is that while we should continue to push towards a student-centered teaching in our online learning platforms, we do not need to tailor-make our teaching based on the students’ previous experiences with online platforms.



Even though the results of our study indicate few or no variations in the students’ perception on online learning based on previous experience with online platforms, however, there are other factors to consider. Although this study did not explicitly investigate these factors, the qualitative answers regarding changes the students want to see with the online learning do provide some important insights. One such insight is that the students are divided when it comes to the quality of the online teaching as only 67 percent are of the opinion that the teaching has provided enough knowledge to pass assessments. Furthermore, the fact that one third of the students do not perceive the online learning to provide knowledge to pass the course assessments is an intimidating result. However, there are also several possible reasons for this outcome. It may suggest, for instance, that there is something about the way we plan and execute our teaching online that we must change. It should be emphasized, of course, that this study was performed at the end of the COVID-19 pandemic and not all teachers may have been able to transition well to online teaching. Learning activities or methods of assessments, e.g., labs or exams, may not have been fully aligned with the learning outcomes (i.e., construtively aligned [53]), specifically when swiftly transferred to an online setting. Changes in the course plans take time, and requires both careful planning and needs to follow certain university processes. Moreover, teachers may not have been trained in the differences between campus and online teaching. An alternative explanation is that the courses do not provide sufficient knowledge for students, whether on campus or online. Whilst this latter explanation cannot be discarded, we have no data to either support or decline this possibility. A third explanation could be that students may have had one or several negative experiences that influence their overall result, i.e., the result of the question does not reflect all courses, but some. Regardless of what line of argument or assumption we would like follow, the result that students do not perceive the online learning to provide enough qualitative knowledge to pass the course assessments is one of the more troubling outcomes of this study. As such, it will be investigated further at the university to find areas of improvement for the future.



Similarly to our former results, the division between students perception regarding how their education has been affected by the online learning is also troublesome. Although 43 percent of the students perceive a positive effect, 57 percent perceive it to have been negative. An interesting observation of this result is that there is a clear division between students that have negative, neutral and positive perceptions. These divisions, spread among the different programmes and types of students, once more reflect other factors that influence student perception and experience. In our previous work, we have noted that such factors include the students’ inclination towards being intrinsically or extrinsically motivated or if they are introverted or extroverted individuals [10].



One crucial conclusion that can be drawn based on the open ended questions is that the students who experience online learning lack the sense of group-belonging that comes with campus education. This factor was not explicitly elicited, but is one of the core differences between how the students work in the two educational contexts. From these results we draw the conclusion that students feel that interaction suffers from online teaching, which also relates to interaction with student colleagues. Thus, in future instances where online teaching becomes mandatory, more emphasis should be placed on creating group-belonging in the student population.




6. Conclusions


In this study, to gain insights into students’ perceptions about online learning, we have performed a questionnaire survey at Blekinge Institute of Technology. The survey included 431 students from 20 programs, ranging from technical programs to social sciences, with students of varying age and gender. The survey responses were then analyzed using descriptive statistics and qualitative analysis to draw conclusions.



Our analysis shows that regardless of the students’ previous experiences and habits regarding online platforms, e.g., video/music streaming or social media, there was no correlation with their perceptions about online teaching and learning. Moreover, there was no correlation their experiences of online learning and their program of study or whether they were 1st or 2nd cycle students. Hence, student background is not a core attribute to their perception of teaching quality and learning online.



However, the analysis of the qualitative answers from the survey do provide some additional insights. Students highlight eight factors, including interaction/feedback and pedagogical/didactic challenges with materials, as significant in their learning process. From these results we draw the conclusion that students feel that interaction suffers from online teaching, which also relates to interaction with student colleagues. An important subject for future research is thereby how to improve student group engagement and collaboration.
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Appendix A. Questionnaire Guide


Appendix A.1. Research Objective


The objective of this study is to elicit, and correlate, students’ knowledge and experiences with online media platforms and correlate it with students’ experiences and perceptions with online teaching. The underlying assumption of the study is that students that have a habit of using online platforms also experience, and perceive, online teaching at least as beneficial as campus teaching.




Appendix A.2. Clarifications and Definitions


	
Online platforms and media: This includes any platform that streams live or use recorded content for the purpose of learning or leisure.



	
Learning compared to Leisure: Learning refers explicitly to university education and content viewed for said purpose. Leisure refers to all other contents that may be viewed for learning a craft, for enjoyment or other activity not related to university education.







Appendix A.3. Questions
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Table A1. Table with thee survey questions used in the survey.
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	Q0
	How old are you?
	15–20, 20–25, 25–30, 30–35, 35–40, 40+



	Q1
	In the last six months, how many hours (estimate) have you spent per week viewing online content for learning (content explicitly for university education, e.g., lectures, provided by BTH or third parties)?
	Don’t know, 0, 1–3, 4–6, 7–10, 10–20, 20–30, 30–40, 40+



	Q2
	In the last six months, how many hours (estimate) have you spent per week viewing online video content for leisure (content not related to University education, e.g., arts and crafts tutorials, (e)-sports, entertainment videos)?
	Don’t know, 0, 1–3, 4–6, 7–10, 10–20, 20–30, 30–40, 40+



	Q3
	Indicate how often you use each type of following online media service (Daily, Weekly, Monthly, Never)
	BTH Education (e.g., BTH play (Canvas), Zoom Lectures). Movie/Tv streaming (e.g., Netflix, ViaPlay), Social-media videos (e.g., YouTube, Vimeo, IGTV, TikTok), Live-streaming (e.g., Twitch, Facebook live, Discord), Video calls for personal use (e.g., Messenger, Skype, Zoom, Teams)



	Q4
	At what age were you introduced to online streaming content?
	Don’t know, 1–3, 4–6, 7–10, 11–13, 14–16, 17–19, 20+



	Q5
	What was the first online video content platform you used regularly for leisure?
	Open question



	Q6
	Which of the following are reasons why you view online video content?
	Educational learning (University connected learning), Entertainment (Follow streamers/channels/influencers), Learning arts, crafts or other skills (non-university connected learning), Companionship (Social connection), Background audio (white noise), Music videos, Other



	Q7
	Compare the following aspects of content produced by the university for learning and content that you normally view for leisure on a 10 point scale where a number closer to 1 implies university learning is better (in general) and 10 that the leisure content you view is better (in general).
	Production quality (e.g., Camera, lighting, effects, etc), Content value (e.g., Interesting, informative, Educational), Entertainment value (e.g., Fun, relaxing), Connection to person presenting content (e.g., Relatable, personal, helpful), Length of content (Time), Other



	Q8
	Which of the following devices do you use to view online video content for learning?
	Computer, Phone, Tablet, TV, Watch, Other



	Q9
	Which of the following devices do you use to view online video content for leisure?
	Computer, Phone, Tablet, TV, Watch, Other



	Q10
	In the last six mohths, which of the following sources of learning did you use during a course?
	Online Lecture, Recorded Online lecture, Pre-recorded Lectures, Lecture slides, Lecture notes, Course reading materials (e.g., course book or articles), Information on the internet (e.g., through Google or Google scholar), Information on Youtube or similar platform



	Q11
	Do you agree that the online teaching content in courses at BTH provides you with the information you need to meet the course objectives (1 not at all, 10 completely)
	Likert scale



	Q12
	Do you agree that the online course content at BTH provides you with the knowledge required to pass the course assessments (1 not at all, 10 completely)?
	Likert scale



	Q13
	Do you agree that online teaching at BTH has the same quality as classroom teaching (Don’t know, 1 not at all, 10 completely).
	Likert scale



	Q14
	Do you agree that the teachers at BTH are good at online teaching/education (1 not at all, 10 completely).
	Likert scale



	Q15
	Do you agree that you would acquire the knowledge of the lectures better if they were subtitled? (1 completely disagree, 10 completely agree).
	Likert scale



	Q16
	Do you experience that your education has been affected by the enforced need for online education due to COVID-19 (1. Negatively affected, 10. Positively affected).
	Likert scale



	Q17
	What, if any, changes would you like to see in existing online teaching (e.g., Add subtitles, more teacher engagement, more flexibility)?
	Likert scale



	Q18
	Was any of the questions in the questionnaire ambiguous or difficult to answer or do you have any other comments about digital learning for BTH administration?
	Open question
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Figure 1. A visualization of the research methodology that was followed in this study. 
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Figure 2. Bar chart of student perception of COVID-19 effects on education, 43% indicate that their education has been positively affected due to the pandemic. 
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Figure 3. Bar chart visualizing student perception of online and campus teaching quality, 44% of the respondents agree that online teaching has the same quality as campus teaching. 
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Figure 4. Bar chart visualizing the distribution of student perception of how online teaching provides adequate knowledge to pass course assessments. 
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Figure 5. List of sources of learning used by students, the different learning materials the students make use of are evenly distributed among the different sources. 
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Figure 6. List of platforms used by students to view online teaching materials. The students could mark several options. 45% of the students indicate that they use phones for online education. The computer is by far the device that students most commonly use in their education. 
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Figure 7. Result of cluster analysis, visualized in an Hierarchical Dendrogram. CX—Cluster X, ranging from cluster 1 to 6. 
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Figure 8. Table showing the normalized distribution of students according to clusters shown in Figure 7. 
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Figure 9. Tables showing the normalized distribution of 2nd cycle (master’s level) students. 
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Figure 10. Table showing the normalized distribution of 1st cycle students according to clusters shown in Figure 7. 
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Figure 11. Table showing the normalized distribution of Swedish 1st and 2nd cycle students. 
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