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Post-graduate programs attract older students, who often work part-time or full-time and have child-care responsibilities. In the Information Age, online learning environments can help these students to meet their learning objectives more efficiently and provide a unique opportunity to address individual learning preferences. The aim of this study was to assess the learning experiences of postgraduate students in an online learning environment delivering content in a guided, self-directed way focusing on active learning opportunities. Two-hundred and eighty-seven students participated in the study. A pragmatic descriptive design with purposive sampling was used to examine the impact of a newly developed active online learning environment on student commitment, performance and satisfaction when compared to a passive, pre-recorded lecture. In contrast to our hypothesis that all metrics would improve with subject redevelopment, student performance and commitment did not improve in the active online learning environment; however, student satisfaction increased significantly. These findings might be partly attributed to the increased cognitive load associated to online learning. This study demonstrates how, for postgraduate students choosing online learning, active learning experiences can be used to provide students with a greater sense of satisfaction while acknowledging for the heterogeneity of the cohort and its different learning preferences. However, in the worldwide context of remote learning rapidly and urgently expanding, it also outlines that online learning needs to be carefully scaffolded to ensure deep learning and that the impact of the transition to online learning on performance and commitment should be considered, especially when directed at non-experienced students.
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INTRODUCTION

In 2010, 19% of students studying at Australian universities were enrolled in fully online (12%) or multi-modal (partially online, 7%) programs (Australian Bureau of Statistics, 2012). By 2017, it was estimated that these numbers had grown to over 175,000 Australian students (14%) enrolled in a fully online course (University Rankings Australia, 2017). In the worldwide context of online learning rapidly and urgently expanding in response to COVID-19, this trend will only expand exponentially in the coming years. Australian online post-graduate programs typically attract older students, who often work full-time or part-time and have child-care responsibilities within the home (Stoessel et al., 2015), replicating a local and international trend (Jancey and Sharyn, 2013). The emergence of web-based learning technologies has provided a unique opportunity for flexible access to learning. In particular, a growing number of students living in rural/remote areas enroll into post-graduate university degrees (Waschull, 2001; Greenland and Moore, 2014) thanks to ever-increasing internet access (Casey, 2008).

Web-based programs require more learning independence than traditional on campus, highly structured programs. Self-directed learning is a key factor determining student success, and appropriate learning design is critical to engage and motivate students. In the globally expanding context of web-based learning delivery (Casey, 2008) added to the current context of a pandemic, it has become increasingly important for tertiary educators to offer online delivery methods and learning experiences that address the social and cognitively active online context of learning (Akcaoglu and Lee, 2016) and acknowledge the students’ different learning preferences. This study, undertaken before the pandemic, evaluated the redevelopment of an online postgraduate subject offered by Deakin University, Nutritional Biochemistry and Physiology. As with many online courses, the cohort of students enrolled in this subject is characterized by a wide range of ages, academic backgrounds and professional commitments. Creating an online environment that meets diverse students’ learning needs is complex and challenging (Hill et al., 2009; Chita-Tegmark et al., 2011; Gillett-Swan, 2017). It was suggested as early as 2001, when web-based learning was in its infancy, that such an environment may require a unique approach to content delivery (Fetherston, 2001). Innovative, online learning environments can help students to meet their learning objectives more effectively by offering content in multiple formats (written, auditory, interactive) along with providing learning opportunities that are less passive (Laurillard, 1998; Chita-Tegmark et al., 2011; Moorefield-Lang et al., 2016). While the effectiveness of online learning for student satisfaction, commitment and performance are increasingly important research areas in undergraduate education contexts, there is a distinct lack of systematic evidence assessing post-graduate online learning environments.

The content of the Nutritional Biochemistry and Physiology subject is typically found dry and challenging by students as they re-enter higher education, because it addresses foundation knowledge in biochemistry and physiology needed for applied nutrition related topics in the future. Students with little or no science background can also find studying biochemistry and physiology for the first time somewhat confronting. This subject was historically delivered as a series of audio-visual recordings of a 45 min narrated slide show, which received poor evaluations from students. These evaluations were partly attributed to poor design of the online content delivery. In 2018, we implemented a series of changes to the learning design that encouraged engagement, social presence, communication, active learning, interactivity and formative feedback through a series of synchronous and asynchronous activities (Laurillard, 2013; Sun and Chen, 2015; Stone, 2016). These changes were aimed at delivering the subject content in a planned sequence, with multiple opportunities to engage with learning materials in varying formats, but without modifying the amount or type of content that was delivered. Active learning, whether online or in a classroom, requires students to cognitively engage with learning materials and activities specifically designed by the teacher (Bonwell et al., 1991). During active learning, students are required to think, analyze, synthesize, discuss with peers and make decisions, resulting in increased student engagement (Freeman et al., 2014). Our hypothesis was that student commitment, performance and evaluations for the subject would be higher than previously, and that the subject would also rate higher against experiences in concurrently enrolled subjects using the recorded lecture model.

The overarching aim of this study was to assess how a new learning design would influence post-graduate student commitment, performance and satisfaction in the online learning environment. A secondary aim was to assess how each learning activity was perceived by the students, and how it positively or negatively contributed to their learning experience. We hypothesized that delivering content in multiple formats would generally improve the students’ experience of the subject, increase their commitment and performance, and that students’ age and educational background may be important cofactors in this response.



MATERIALS AND METHODS


Design

A pragmatic, descriptive design using a purposive sample was used to address the research aims. A pragmatic design is appropriate in this context as it allows a matter-of-fact approach of the research question (Cohen et al., 2013).



Sample

This study was approved by the Deakin University Human Ethics Advisory Group (HEAG-H 2018-057). Of the 288 students enrolled in the Deakin University online postgraduate subject Nutritional Biochemistry and Physiology in 2017 and 2018, 287 (134 from 2017, and 153 from 2018) provided informed consent to collect their anonymous data from the university web-based delivery system (99.5% response rate). Out of 153 post-graduate students enrolled in 2018, 75 also agreed to complete the survey (49% response rate).



Subject Redevelopment

For the 2018 academic offering of the subject, 21 core topics were redeveloped and delivered over 11 weeks. Instead of passively listening to an audio-visual recording of a 45 min narrated slide show as per the 2017 curricula, the new mode of delivery was based on an html webpage hosted by Brightspace by D2L learning management system (LMS). Based on best practice recommendations for online learning design (Puzziferro and Shelton, 2008; Laurillard, 2013; Sun and Chen, 2015; Stone, 2016), the learning experiences for each week were scaffolded with deliberate inclusion of educational material and specific communication strategies to actively engage students in the learning process. For each week, the webpage specifically included:


• Short video clips (<3 min) aimed at welcoming the students in a personal way, establishing a safe learning space, introducing each core topic and guiding the students through self-directed learning activities by explaining their purpose and putting them into context of the subject expectations. These clips contributed to maximize social presence (Hostetter and Busch, 2012; Richardson and Swan, 2019) and frame expectations (Tharayil et al., 2018), which are essential to ensure student satisfaction and engagement (Trowler, 2010).

• One to three short narrations of key concepts (<10 min) along with supporting written content focusing on core ideas to ensure constructive alignment (Biggs, 2015).

• One to two videos from external providers and/or links to online interactive activities to ensure student active engagement (Puzziferro and Shelton, 2008; Laurillard, 2013; Sun and Chen, 2015; Stone, 2016).

• One to two links to contemporary readings (e.g., pieces published in The Conversation)1 (Kinash, 2019).

• Non-graded, self-assessment multiple-choice questionnaires (MCQs) that were available each time new concepts had been introduced, as well as at the end of each topic, to encourage learner feedback on knowledge acquired through the previous activities (Hattie and Timperley, 2007; Shute, 2008).

• Finally, students had the choice to attend five synchronous interactive 90 min seminars with the teacher online (via the BlackBoard Collaborate virtual classroom platform) or on-campus (for those living locally). For those students who could not engage synchronously, recordings of these interactive sessions were also offered. These seminars were interactive and an online polling service was used to provide students with the opportunity to participate and interact via their mobile phones, with results displayed to stimulate class discussion. The reasons for including polling were threefold: to allow students an opportunity to anonymously benchmark their progress against other students by answering practice MCQs (Gillett-Swan, 2017); to receive further feedback on their acquisition of key concepts and enable discussion of their responses with the teacher and their peers to deepen learning through peer teaching (Stigmar, 2016); and to access the teacher’s functioning knowledge.





Quantitative Data


Student Commitment

The Brightspace by D2L LMS has the capacity to provide data on student activity within the site. Student activity data were extracted for 2017 and 2018. All data were de-identified to protect privacy. For each student, the following variables were determined: (1) time (in minutes) spent in the resources section of the subject website, (2) total number of mouse clicks on topics within the resources section, (3) discussion posts read, expressed as a percentage of total number of discussion posts, and (4) discussion posts authored, also expressed as a percentage. These values were used as a proxy for student commitment prior to and after the redevelopment of the subject. An independent samples t-test was used to determine any significant differences between student commitment in 2017 and 2018.



Student Performance

Student performance for each of the assessment tasks (which remained the same from 2017 to 2018) was de-identified, weighted and averaged (final subject grade), and compared from 2017 to 2018 using an independent samples t-test. The relationship between student performance and each of the measures of commitment described above was analyzed using a Pearson’s correlation.



Student Satisfaction

Data were drawn from eVALUate, the Deakin University student evaluation system. With the intention of measuring student engagement and satisfaction with learning and the subject, eVALUate is a 5-item scale anchored from strongly agree to strongly disagree, and provides scores against 10 statements and an overall subject score (see Table 1). Student responses were used to determine and compare the level of student satisfaction from 2017 to 2018. Because these data are anonymously collected and provided in an aggregated form, no further analysis could be run.


TABLE 1. Student satisfaction percentage scores (%) against 11 eVALUate items for the students in 2017 (N = 134) and 2018 (N = 153).
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Learning Experiences

Due to the study design, only the 2018 cohort was eligible to participate in an online survey that aimed to compare student satisfaction between current online learning methods and previous online learning methods made up of an audio-visual recording of a 45 min narrated slide show. Due to the structure of the course, each student currently was or had been exposed to the 45 min narrated slide show format in the past 12 months for another subject. Demographic data collected included gender, age, first language, educational background, current degree, estimated study time, and employment time. Students were asked to grade their current online learning experience compared to their previous or concurrent experiences of an audio-visual recording of a 45 min narrated slide show. Finally, students were asked to assign a satisfaction score (from 1 to 10, 10 being the highest) to each online learning activity in the revised program comprising scaffolded, sequenced and guided learning activities including short narrations of key concepts, readings, videos, interactive pages, and self-assessment questions as described earlier.



Qualitative Data

For the qualitative part of this study, an extended response questionnaire was used to explore student perceptions of elements of the new subject learning design. Students were asked to reflect about their personal learning experience in this subject, including their perceptions of delivery mode, the requested study time commitment, learning activities, and the format of the seminars. Questions were adapted and derived from previously published research (Currey et al., 2015). Examples of the questions asked are provided in Table 2. The survey was conveyed via the Qualtrics online platform during the final 3 weeks of the teaching trimester. The full survey can be found in Supplementary Material.


TABLE 2. Example questions used in the extended response questionnaire.
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Data Analysis

Demographic data were analyzed using descriptive statistics. Quantitative data were analyzed using descriptive statistics and parametric tests including paired t-tests, one-way ANOVA and Pearson’s correlations. Data are presented as mean ± SD. SPSS statistics 24 was used to conduct all statistical tests, and the value for significance was set at p < 0.05.

Qualitative data were analyzed using thematic analysis techniques in order to gain a greater understanding of student perceptions of the benefits of the new mode of delivery of this subject. Thematic analysis, a method designed at identifying, analyzing and reporting themes or patterns within data, was conducted according to the principles stated by Braun and Clarke (Braun and Clarke, 2006). Briefly, these principles rely on a 6-step analysis process of: 1. Familiarizing yourself with the data, 2. Generating initial codes, 3. Searching for themes, 4. Reviewing themes, 5. Defining and naming themes, 6. Producing the report. Constant comparative techniques were applied to analyze for overlap, redundancy, emergence of any new themes and relationships between themes.



RESULTS


Student Performance and Commitment in 2017 and 2018

Student overall performance (final subject grade) did not differ between 2017 (uploaded classroom recordings; subject grade = 68.14 ± 13.01) and 2018 (self-directed, guided learning; subject grade = 66.47 ± 12.79) (p > 0.05). Student commitment was assessed as a combination of time spent in the resources section, total number of clicks in the resources section, percentage of discussion posts read and percentage of discussion post authored. None of these parameters significantly differed between 2017 and 2018 (all p > 0.05), suggesting that students’ commitment was not influenced by the new format of the subject (Table 3). In both 2017 and 2018, the best predictor of overall students’ performance was their involvement in the discussion board. Number of discussion posts read were weakly correlated to overall performance, with Pearson’s correlations returned significant, r(132) = 0.268, p < 0.01 in 2017 and r(151) = 0.197, p < 0.05 in 2018, respectively. Similarly, number of discussion posts authored were weakly correlated to overall performance, with Pearson’s correlations returned significant, r(132) = 0.261, p < 0.01 in 2017 and r(151) = 0.175, p < 0.05 in 2018, respectively.


TABLE 3. Student commitment data for 2017 (N = 134) and 2018 (N = 153).
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Student Satisfaction in 2017 and 2018

Student responses to the eVALUate items indicate satisfaction was higher in 2018 compared to 2017. The largest improvements in student satisfaction from 2017 to 2018 were observed for item 11 “overall subject satisfaction” (increase from 53 to 83%), item 6: “workload” (increase from 55 to 86%) and item 7: “teaching quality” (increase from 42 to 83%). Item 2 “learning experiences” (increase from 61 to 86%), and item 3 “learning resources” (increase from 76 to 86%) were identified as the most likely to be reflective of changes in the content delivery mode. Data for each of the eVALUate items are shown in Table 1.



Demographics of the 2018 Student Cohort

Out of 153 post-graduate students enrolled in 2018, 75 also agreed to complete the online survey (response rate: 49%). Of the students, 84% were female. The most represented age cohort was 25–34, and the students’ first language was predominantly English. About one third of the students had an undergraduate degree in biomedical, health or exercise sciences, and about a quarter of them had an undergraduate degree in nutrition or food sciences. Before enrolling into their current postgraduate degree, 70% of students had last studied at university between 2011 and 2017. In contrast, 12% had not studied at university since 2000 or earlier, or at all. Twenty-three percent of the students did not do any paid work, or were retired, whilst 27% of them worked full-time (35 h per week or more). These data can be seen in Supplementary Table 1.



Subject Enrollment Status and Self-Reported Study Commitment

Students were mostly enrolled in Master degrees (60%) (see Supplementary Table 2). Most students reported that they committed up to 9 (37%) or between 10 and 19 (31%) hours of work per week to this specific subject. Students predominantly attended the online (47%) or on-campus seminars (27%).



Subject Delivery Mode

For all demographic groups, the new delivery mode was preferred to an audio-visual recording of a 45-min narrated slide show (p = 0.001). Gender, first language, educational background, current degree, and professional commitment did not influence the way the students perceived any component of the subject. The self-reported time spent on the subject website weekly was negatively correlated to the overall score given to the subject (p = 0.048), suggesting that students allocating less study time to this subject may find more benefits in the new format. This idea of flexible access to learning material and time efficiency was consistent across the qualitative responses. For example, student reported “I really appreciate I can watch it when I am ready and have the time to watch” or “I have found this format much more effective. It allows me to focus in smaller concentrated bursts on the material, as time allows me.” This was specifically emphasized by students working full time: “Because I work full time I find the flexible delivery much more user friendly as it allows me to study from home around my current commitments.” While the concept of flexible learning is intrinsic to online programs, offering content in small packages of different formats seemed even more beneficial to those having less study time to allocate to this subject.



Learning Activities

In terms of meeting the subject learning outcomes, readings were perceived as the less effective activity (mean satisfaction score = 7.2/10), which still indicated a moderately high satisfaction level. The short narrations of key concepts scored 7.4/10 closely followed by the interactive links to external videos and websites at 7.5/10. Self-assessment questionnaires were more highly rated with a mean of 7.9/10.


Readings

The readings were perceived as effective for learning by most students (mean satisfaction score = 7.2/10), as reflected in 43 positive responses compared to only 10 negative responses. Students found that readings helped to consolidate their learning and sometimes provided a more detailed explanation of a topic. Students appreciated the ability to read at their own pace and reinforce important messages from the key concepts. For example, students reported that the readings were “particularly useful, they help me to consolidate my understanding and to go at my own pace” and that they “effectively reinforce the material as well as giving access to revision or more elaborate explanations.” Students who found the readings ineffective for their learning typically identified themselves as visual learners, preferring to “watch the videos or interact with others.”



Short Narrations Delivering Concepts

The short narrations delivering key concepts were increasingly well scored (mean satisfaction score = 7.4/10) with students of an increasing age (p = 0.029). This effect was also reflected by a negative correlation between the score given to this particular activity and the last time the student had studied at university (p = 0.049). Students found the short narrations to be effective in maintaining their concentration and focus compared to standard 45 min lectures. This was reflected by 49 positive responses indicating that short narrations were effective for learning compared to only 13 negative responses. Students regularly commented that these narrations were “concise, relevant, well-structured” and “extremely effective because they are quick and to the point, making it easy to retain the information and easy to find the time to watch them.”



Interactive Activities and External Video Links

Interactive activities and external video links were the second-most preferred activity for learning (mean satisfaction score = 7.5/10). Forty-eight responses indicated that the interactive activities or videos were effective for learning, compared to only seven responses suggesting these activities were ineffective. Many students perceived the interactive activities and videos provided a good supplement to their learning by giving them a different perspective of the subject content. One student commented that the interactive activities and videos “put what we are learning into perspective. I am a very visual learner and this helped me grasp most concepts a lot more and have a lot more of an understanding.” The students acknowledged that learning content from a different viewpoint (than what is presented by the lecturer) can help them to better incorporate key ideas into their professional practice. In contrast, some students felt frustrated that they were directed to external videos and activities to achieve learning outcomes rather than being taught by academic staff. However, students consistently reflected that the interactive activities and videos made studying, “easy and fun,” supporting the idea that students value enjoyment in learning, and may better retain information when employing active learning, in comparison to passive learning.



Self-Assessment Questions

The self-assessment questions aimed at providing formative feedback were judged the most useful activity overall (mean satisfaction score = 7.9/10). The more recent the students had attended university for previous study, the less highly they graded the opportunity for formative feedback (p = 0.042) in this subject. Fifty-four student responses for the self-assessment questions were coded as effective for learning, compared to only seven responses that were coded as ineffective for learning. Students consistently explained that these activities provided feedback about whether they had understood a topic concept, with one student reporting “I find these to be extremely helpful. They’re a great way to self-assess and to ensure you not only know the content but understand how it applies to different concepts.” Students were enthusiastic about receiving feedback that could provide an indication of their progress and highlight where they misunderstood concepts or required further revision. Several students also suggested that the self-assessment questions “helped [them] gain confidence” before undertaking graded assessments.



Seminars

Three quarters of students (74%) responding to the survey reported attending synchronous seminars (face to face or remotely), while the remaining quarter elected to listen to the recordings asynchronously (21%) or did not engage in the seminars at all (5%). Students reported that the seminars were helpful for their learning, with 48 positive responses and 18 negative responses coded. Students felt the ability to engage with teaching staff and other students was a positive learning experience. For example, students reported that the seminars “helped to feel included with the cohort and hear others discuss aspects of the content.” Students valued personal interaction and real-time feedback that they could get from academic staff. Negative responses commonly described that the seminars were “quite long” or that “more detail was needed” in the information delivered. It may be therefore important to ensure that the aims of each learning activity are outlined to students to ensure that their expectations are met. Live polling was a key mode of learning that was implemented in the seminars, allowing students to anonymously respond to online questions using their mobile phones, with results displayed to stimulate class discussion. Thirty-two responses were coded for students perceiving the live polling as effective and engaging, whereas 18 responses suggested that the live polling was not an effective or engaging mode of learning. Students who disliked the live polling were commonly those who did not attend the seminar, and rather listened to a recording of the seminar. For example, students reported, “I find that listening to the seminars after they’ve happened difficult as they’re often interactive and much of the time is spent waiting for other students to respond/engage” or “when I watch the recordings, there have been times where I have not understood the answer yet I can’t do anything about it.” In contrast, students who attended the seminars were more engaged by the live polling and reported that “the live questionnaires are more engaging than a standard seminar as it is fun and we are more focused” and “I liked these as it provided a chance to test knowledge without pressure and then talk through the answers. This really helped my learning.” In sum, those who engaged during real time/synchronous opportunities reported to have gained more learning than those who passively watched recordings afterward.



DISCUSSION

In this study, we evaluated the comprehensive redevelopment of the online learning environment of a post-graduate subject nested within the Deakin University’s post-graduate Human Nutrition course. Students who enroll in this course complete an online, non-vocational pathway at the Graduate Certificate, Graduate Diploma or Masters level. The main finding of this study was that an interactive and guided, self-directed delivery of the learning content was perceived as more effective in meeting the learning outcomes than uploaded, pre-recorded lectures. While this overall positive response was supported by student satisfaction metrics, students did not perform better in terms of final grade, nor did the results suggest that they committed more time to their studies.

As part of broader university modeling, course students were surveyed in 2018 about their study intentions. Students reported pursuing post-graduate studies out of personal interest (27%), but also because they aspired to a career change (24%), and believed the course would advance their career (12%) (Deakin University Marketing Division, 2018). Of importance, an overwhelming majority of students (86%) chose to enroll for this course because of the online delivery mode (Deakin University Marketing Division, 2018). Yet, in contrast to our hypothesis, students did not perform better nor committed more time to their studies in the new online learning environment. This interesting finding should be discussed in the light of the recent results reported by Deslauriers et al. (2019). When comparing the perception of learning in response to the same content being taught using passive or active instruction, these authors found that students’ perception of learning was poorer in the active learning setting. Deslauriers et al. (2019) attributed this finding to the increased cognitive load that is inherent to active learning and suggested that it may impair student motivation, commitment, and willingness to further engage in their learning. Our student cohort, especially the older students, had primarily experienced passive learning during their earlier studies in the curriculum. Due to our study design, it was not possible to directly compare the perception of passive and active delivery of the same content. It can, however, be postulated that students who are novice to active learning might interpret this increased cognitive effort as a sign that their learning is not effective, which may prevent them to want to learn more and invest more time in their studies. Taken together, our results suggest that the active format conveyed the content in a way that was as effective, but not more effective than in the past. On the other hand, we found that the new online learning environment was significantly more enjoyable, motivating, and perceived as more time efficient. This highlights the importance of preparing the students for active leaning and to provide a clear and smooth flow of explanations allowing the students to easily navigate the learning design and content (Deslauriers et al., 2019). In these conditions, active and interactive learning experiences can be used to provide postgraduate students choosing online learning with a greater sense of satisfaction.

In terms of individual learning activities, we observed a clear gradation from active/interactive activities (self-assessment questions, interactive activities, and external video links) being preferred by the students, to passive activities (short narrations delivering key concepts and readings) being found less effective. This confirms that in a context where students are mostly isolated and do not get many opportunities to apply their knowledge, activities involving some level of active engagement should be promoted (Prince, 2004) despite the increased cognitive load associated with active learning (Deslauriers et al., 2019). The idea of using multiple learning activities presented in alternative formats improves the online learning experience (Chita-Tegmark et al., 2011; Moorefield-Lang et al., 2016; Fidaldo and Thormann, 2017) and provides the opportunity for students to focus on content resources that are most suitable for their preferred style of learning. Structuring content delivery modes to suit all learning preferences may enhance student engagement and retention of knowledge (Hawk Thomas and Shah Amit, 2007). As nicely summarized by one of our participants “I like to listen plus read. The more senses [I can use] the better.” Figure 1 summarizes the perceived advantages and disadvantages of the different learning activities in the context of our study.


[image: image]

FIGURE 1. Summary of findings. Advantages and disadvantages of learning activities in an online higher education subject.


Social isolation, absence of peer interaction, lack of social cues and lack of benchmarks are issues that are common to online programs (Croft et al., 2010; Gillett-Swan, 2017). Some of the improvements implemented in this subject may have started to address these issues. The live polling tool used in the seminars typically gave the students an opportunity to benchmark themselves against other students and to participate in the discussion regardless of their individual outcome. As such, this teaching strategy may not only have reinforced students’ self-confidence, but also made the seminars more engaging and triggered interaction with other students. Even in an anonymous format, students found the active participation in live polling gave them a “sense of belonging and contributing,” which they may otherwise have not experienced in a passive learning environment. Being able to create a sense of sense of community where peers provide constructive feedback in a supported social context is recognized as one of the most significant challenges associated with implementing successful online courses (Desai et al., 2008). Our findings as well as other studies confirmed that students value social exchanges more than any other aspect of their online courses (Boling et al., 2012), and that peer learning should be prioritized when possible (Broadbent and Poon, 2015). This corroborates the idea that collaborating and learning from peers is integral to students’ learning and performance. The anonymous nature of the poll questions followed by an open discussion may also have helped to overcome some of the personal barriers that online students regularly report to experience in collaborative learning tasks, including anxiety, insecurity and feeling out of their comfort zone (Roberts and Joanne, 2007; Hill et al., 2009; Gillett-Swan, 2017). Indeed, students appreciated this ability to engage with the class in an anonymous format, whereby any incorrect answers they provided were not met with embarrassment. Not surprisingly, the students who did not find any benefit in the live polling were those who did not attend the online or on-campus seminars, but rather listened to the recordings later on. This constitutes a known limitation of these types of activities (Stoessel et al., 2015; Gillett-Swan, 2017), and despite offering several real time synchronous seminar times during the week, personal factors including caring for children or professional commitments can consistently impact online postgraduate students abilities to access and participate in live sessions (Stoessel et al., 2015).

Age, which also positively correlated to the criteria last time (students) attended university, was the main variable explaining students’ appraisal of the different activities whereas, for the second part of our hypothesis, individual academic background did not account for any of the variability. Students having only experienced face-to-face lectures before typically found more value in the 10-min narrations of key concepts and often asked for more, or for reinforced presence of the lecturer, an outcome that can be achieved in several ways (Lehman and Conceição, 2010). Previous research however suggests that students’ attention span in lectures lasts approximately 15 min (Prince, 2004), and thereafter, focus and retention of information declines. Through various references to being time poor, some students highlighted that short narrations enabled them to find the time to address the learning outcomes. Still, others found short narrations less useful due to the lack of depth in learning. These notions highlight the importance of reiterating to students that the key learning outcomes cannot be fully attained with a 10 min narration and that engaging with the other activities will allow them to supplement their learning and indulge in greater depth of learning, where required. Consistent with designing online learning, it was expected students would engage in multiple ways with various materials (Laurillard, 2013; Stone, 2016). The older age cohort also more strongly relied on the self-assessment questions, especially as a way to gain confidence before undertaking graded assessments. This suggests that the lack of recent experience at university may generate a lack of confidence about current expectations and standards but also highlights the value placed on formative feedback. Non-experienced students are also poor at assessing their own learning, especially in the non-traditional context of online learning (Deslauriers et al., 2019). This concern can be partly addressed by clear explanations about what is expected of students in the subject, and what to expect from the teacher, along with providing the students with early and frequent opportunities to test their knowledge prior to undertaking graded assessment tasks. To maximize the benefit of formative feedback on their learning acquired thus far, both forms—individualized or anonymous—are valuable. Increasing students’ self-esteem is particularly important for students enrolled in online subjects who have limited interaction with other students for support and feedback (Gillett-Swan, 2017) and out results suggest that the form of feedback we used was appropriate and constructively aligned (Hattie and Timperley, 2007; Biggs, 2015).

Limitations of this study include that, in contrast to the work by Deslauriers et al. (2019) for example, it was not possible to qualitatively compare the perception of passive and active delivery of the same content. Instead, we used another subject concurrently undertaken by the students and presented as a 45-min, narrated slide show, as a surrogate for an experience of passive delivery. In contrast, a strength was that we were able to directly compare metrics of students’ commitment, satisfaction and performance because neither the learning content nor the assessment tasks changed from the old to the new version of the subject. Because student satisfaction data are anonymously collected and provided in an aggregated form, we could not analyze the association between student satisfaction and student commitment and performance across the 2017 and 2018 versions of the subject. The same limitation applies to our qualitative data, where no linkage was possible between satisfaction indices and appraisal of the different activities and of the subject in general. Paired analyses would allow to start teasing out the mechanisms responsible for a general increase in satisfaction that was not paralleled with a general increase in commitment or performance and, when possible, is recommended in future research.

Implications for future research stem from our main observation that post-graduate student satisfaction, enjoyment, and sense of inclusion can be improved by redeveloping online subjects into an active form that demands cognitive engagement, but that this may not be enough to improve their performance and commitment. Further research opportunities abound for developing a stronger evidence base for best practice in online learning design and delivery that combines cognitive, emotional and sensory engagement. In the current context of a world pandemic, online learning is becoming the new normal, and many universities may only rarely offer in person teaching in coming years. Educators have been placed under unprecedented pressure to quickly design and develop new online learning experiences. In contrast to the current conditions of remote emergency learning implemented during COVID-19, our study conducted before the pandemic was carefully planned, evidence-based and appropriately resourced. Online education design based on best practice was however not enough to improve students’ results or increase the time invested in their studies, a result that might be attributed to the increased cognitive load associated to online learning. Further research is required to understand what constitutes the optimal forms and processes of both technical and learning design teams to provide support to content expert teachers when designing online learning experiences. While the advantages of online learning are multiple, valuable online learning experiences require more than the provision of available material and efficient access. Creating a sense of social connectiveness to foster engagement and ensure deep learning can be achieved through active and collaborative learning. However, even when aligning with best practice, course designers should carefully consider the cognitive load associated with active learning and be clear and explicit about their learning design as it may negatively impact student results or commitment levels. This is especially true in the post-graduate context where students are traditionally older and more likely to have limited experience of online learning.



CONCLUSION

In conclusion, redeveloping an online subject from an uploaded classroom-based recorded lecture to an interactive and guided, self-directed mode of delivery presents multiple advantages in terms of student satisfaction, motivation and enjoyment without impacting the student results or commitment levels. This might be attributed to the increased cognitive load associated with active learning online. A more active and interactive mode of delivery provides the students with a greater sense of inclusion while accommodating the diversity of the cohort and its different learning preferences.
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