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Introduction: Sparse education on sexual health promotion for health and welfare professionals can lead to unequal sexual health care provision, with related needs and rights being insufficiently met. To improve knowledge for health and welfare professionals, co-production and shared learning are essential, as students’ learning, and professional development are facilitated by effective partnerships between universities and workplaces.

Methods: Using a theoretical framework based on the concepts co-production, work-integrated learning, digital teaching and digital didactics, an initial programme theory was created. Thereafter, a realist evaluation was made of outcomes from five different digital master-level courses, all covering various aspects of sexual health promotion. Four data sources were used: 1) midway course evaluation from 32 students analysed with reflective thematic analysis, 2) focus group interviews with four teachers, analysed with reflective thematic analysis, 3) Students’ Attitudes to Sexual Health Extended survey pre- and post-test with 17 students, analysed with comparative statistics, and 4) learning analytics based on data from the digital tool FeedbackFruits, where interactions were analysed using a digital whiteboard).

Results: The analysis resulted in a refined programme theory indicating that students found courses relevant for practice, became more comfortable talking about sexual health in practice and applied their learning in practice.

Discussion: The study supports the value of co-production in developing and delivering digital master-level courses in sexual health promotion for professionals, and the added value of work-integrated learning in this setting and highlights the need for digital literacy among both students and teachers. Confirmation or contradiction of the findings should be tested in this and other settings, and preferably with a larger sample.
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Introduction

Both global and Scandinavian examinations of educational programs for health and welfare professionals show that important topics related to sexual and reproductive health and rights (SRHR) are often lacking, this can lead to unequal sexual health care, with related needs and rights being insufficiently met (Areskoug-Josefsson et al., 2019; Endler et al., 2022; Solberg and Areskoug Josefsson, 2024). Related to this shortage, Norwegian authorities have acknowledged the need for improved education of health and welfare professionals (Ministry of Health and Care Services, 2016). This paper concerns co-produced continued higher education intended to change professional practice related to SRHR in general, and sexual health promotion in particular. To improve knowledge for professionals, co-production is essential, as students’ learning and professional development are facilitated by effective partnerships between universities and workplaces (Kenny et al., 2023). Co-production in higher education is complex but provides unique learning and development opportunities (Bell et al., 2021; Bilous et al., 2018). Co-production involves learning through continuous dialogue and reflection, guided by sharing of power, building and maintaining relationships, inclusivity, reciprocity and respecting and valuing the knowledge of all those working together (National Institute for Health and Care Research, 2021). As there are many definitions of co-production which can differ depending on context, a shift toward values and principles of co-production is recommended (Masterson et al., 2022, 2024). This paper presents the evaluation of a co-produced higher education initiative to increase professionals’ abilities to promote sexual health through master-level courses aimed at health and welfare professionals.

In higher education, courses are often evaluated through traditional criteria, but there has been a change toward the promotion of a learning culture, including evaluating learning impact (Edström, 2008; Schellekens et al., 2023; Skivington et al., 2021). This paper evaluates potential impact of five digital, co-produced, master-level sexual health promotion courses in Norway and provides knowledge for development, implementation, and evaluation of co-produced digital courses in continued higher education. Outcomes of large-scale interventions such as this can be difficult to evaluate, especially when using singular or traditional evaluation criteria (Edström, 2008). There is a risk of measurement certainty being the only focus when complex interventions are evaluated, instead of focusing what is of most importance to stakeholders and decision-makers (Skivington et al., 2021). This calls for a broader perspective when evaluating co-produced courses in higher education. This paper aims to contribute to understanding how evaluation of higher education digital courses intended to change professional practice related to sexual health promotion can be conducted, using student and teacher experiences and learning analytics derived from digital tools.

The Sexual Health project co-produced seven digital courses on master-level, with different topics related to sexual health during 2020–2022 (Areskoug Josefsson and Lunde, 2024). All courses were aimed at students with a previous bachelor’s degree in health care, social work or pedagogy who were currently working and the courses thus offered interprofessional continued education within sexual health promotion. Development of courses consisted of co-production with different stakeholders: people with lived experience, NGOs, professionals, and university employees. Pilot-testing of the courses was performed, providing information used to improve their quality (Areskoug Josefsson and Lunde, 2024).

As large-scale co-production of digital courses in higher education is complex, novel and resource-demanding (Areskoug Josefsson and Lunde, 2024; Folkman et al., 2023), outcome evaluation is essential. Traditional course evaluations (student feedback and student completion rates) can provide important information for improvement (Flodén, 2017). However, we regarded such methods insufficient to evaluate the intended outcomes of the Sexual Health project, namely: providing increased sexual health promotion competence and ensuring relevant competence for students leading to changes in practice. Digital teaching can itself have limitations in education of healthcare professionals (Frenk et al., 2022) and evaluating courses in sexual health promotion adds yet a layer of complexity, as professionals in various contexts in the Nordic countries consider the topic important but experience barriers in doing so (Arvidsson et al., 2024; Björkas et al., 2024; Lindskog et al., 2024; Svae et al., 2023). Therefore, realist evaluation, RE, was chosen to explore both visible and invisible mechanisms involved in complex and multifaceted outcomes (Pawson, 2013).

RE is a theory-driven, practice-oriented method to evaluate programs and interventions by closely examining how mechanisms and contexts interplay to produce outcomes (Pawson and Tilley, 1997). REs assume that positive program outcomes only occur when the program activates mechanisms in certain contexts and aims to understand the underlying mechanisms (M) which produce change, the contextual factors (C) necessary to activate these mechanisms, and how the combination of context and mechanisms produces outcomes (O) (Pawson and Tilley, 1997). Rather than assuming a binary ‘on–off’ activation which is triggered, it has been suggested that activation of mechanisms operates on a continuum, and a refined Contextual factors, Mechanisms, and Outcomes (CMO) formula has been presented (Dalkin et al., 2015). This understanding was suitable for our exploration. We first attempted to identify what in the courses that might work, for whom, in what circumstances and why (Pawson, 2013); then conducted data collection, followed by an analysis to test and revise the initial hypothesis and program theory, and ended with a refined program theory. The cycle started with developing a suitable theoretical framework. The chosen theoretical framework for understanding potential impact of the developed courses consists of four concepts: co-production, work-integrated learning, digital teaching, and digital didactics, all hypothesized as relevant for learning outcomes.

In addition to the central values and principles provided by National Institute for Health and Care Research (2021), knowledge co-production can be seen as context-based, pluralistic, goal-oriented, and interactive (Norström et al., 2020), which aligns with the development of courses within the Sexual Health project (see a more detailed project description below). Work-integrated learning is a transdisciplinary approach where workplaces and universities collaborate to integrate theoretical knowledge with practice, to support students in the transition of using new knowledge in their working life (Olsson et al., 2021; Sunnemark et al., 2023), as in the Sexual Health project. Work-integrated learning can support interprofessional learning for healthcare professionals, and ensure competent healthcare staff (Frenk et al., 2022). Methods of implementing work-integrated learning differ and include high to low levels of student engagement (Campbell et al., 2021).

All courses developed in the Sexual Health project were provided on-line. Digital teaching increased drastically during the COVID-19 pandemic. However, knowledge gaps remain regarding the use of digital tools and their intended outcomes (Frenk et al., 2022). Digital teaching can increase accessibility to higher education but also lead to fewer social interactions between students, technical problems, and lack of equal opportunities due to low digital literacy (Erlam et al., 2021). By using the opportunities of digitalization, exploring learning spaces (e.g., physical, virtual and digital learning spaces), and different pedagogical practices, students can be empowered, as learners and citizens (Ossian Nilsson, 2019). The courses developed in the Sexual Health project included different digital didactic tools. To improve digital didactics in higher education and ensure equal learning opportunities, digital literacy among students and teachers should be addressed (Røe et al., 2022). A key challenge is to ‘create an interactive context, a learning community, with appropriate levels of social presence, providing higher-order learning’ (Keller and Hrastinski, 2009, p. 104). Digital didactics includes both the use of digital tools and an analysis of how these tools can facilitate learning (Areskoug Josefsson et al., 2022). This learning analytics provides opportunities to assess, predict and evaluate learning outcomes (Areskoug Josefsson et al., 2023; Seufert et al., 2019). Digital tools can provide easy access to learning analytics; however, there is a risk of using this easily accessible output in superficial data presentations that can lead to false conclusions (Seufert et al., 2019).



Materials and methods


Design

RE was used to evaluate outcomes in five courses in the Sexual Health project. All courses aimed to increase professionals’ competence within sexual health promotion and thereby improve practice. This evaluation explores what worked, how and why and examines contextual factors that affected mechanisms related to the implementation of the courses. It also aims to identify benefits and barriers experienced by involved students and teachers. From this, improvement areas will be identified. In line with RE, a ‘ground-up’ approach was adopted to explore the sexual health courses, their intended impacts including both implicit and explicit aims of the Sexual Health project, the tools and expertise available and how these aims were achieved through exploration of mechanisms that generated outcomes. The RE cycle proposed by Pawson and Tilley (1997): theory–hypotheses–observations–program specifications and the RAMESES-II reporting guidelines for RE (Wong et al., 2016) have been followed.

The design allowed for an iterative process, with inductive and deductive reasoning and the development of an initial program theory. Monthly research group discussions between authors were held, and data, analysis, and preliminary findings were discussed, and possible underlying and explicit mechanisms explored. During a two-day workshop all hunches and preliminary results were discussed to identify what outcomes, both planned and unintended, that had been reached. We developed a series of initial program theories based on the results from previous pilot tests and follow-up research (Areskoug Josefsson and Lunde, 2024; Folkman et al., 2023), and the chosen theoretical framework (i.e., co-production, work-integrated learning, digital teaching, and digital didactics). An initial program theory was formulated representing our initial hypotheses, based on the chosen theoretical framework, of what might work, for whom, in what circumstances and why (Figure 1). In the figure, five central contexts are presented (course structure, digital teaching, course content, digital didactics and work-integrated learning). Various mechanisms, divided into reasoning and resources as proposed by Dalkin et al. (2015), are also presented as well as expected outcomes.

[image: Figure 1]

FIGURE 1
 Context, Mech (Mechanism) and Outcome configurations for initial program theory.




Evaluation environment–the delivery of digital sexual health promotion courses

The Sexual Health project took place at a large Norwegian University, in a department with previous experience of teaching sexual health promotion courses digitally at master’s level to health and welfare professionals (Areskoug Josefsson and Lunde, 2024). Five of the seven courses (two had not started) were included in this evaluation: (1) Sexual health and intellectual disability, (2) Sexual health as a resource through the lifespan, (3) Sexual health literacy, (4) Sexual anatomy and physiology, and (5) Sexual abuse: prevention, detection and follow-up. The courses were taught by both new and experienced university lecturers, and persons having professional or lived experience were invited as guest lecturers. Four to five two-hour synchronous digital seminars (webinars) were held in each course, where students presented tasks, had opportunities to ask questions, discuss course topics, and listen to short lectures. The digital learning platform Canvas was used to provide learning material (for example: films, quizzes, discussions), course literature, and assignments. The students were encouraged to interact with each other and colleagues at their workplace, about the content of the course. Specific work-integrated learning activities and tasks used in the courses were to test communication models, present new perspectives from research on sexual health promotion to colleagues, and to implement an improvement project. All students had a least a bachelor’s degree, and a majority were currently employed and working. They had various professions (e.g., social workers, midwifes nurses, physiotherapists, police, preschool teachers, teachers, and social educators) and were divided into interprofessional study groups to enhance interprofessional learning. All courses were part-time and provided 10 ECTS credits, except Sexual health and intellectual disabilities which provided 15 ECTS credits.



Sampling and analysis

The qualitative and quantitative data used in this RE consisted of course evaluations with students, a focus group interview with teachers, completion of the Students’ Attitudes toward Addressing Sexual Health Extended (SA-SH-Ext) survey and learning analytics of student interaction from FeedbackFruits (a digital, pedagogical tool for interaction between students and with teachers). Each of the four different data sets had a specific recruitment process and sampling strategy. The data was collected in courses during the first semester of 2023, and there were in total 77 students in the courses.


Sampling and analysis: midway course evaluations

To capture student evaluations of the ongoing course, all students were invited to non-anonymous digital discussions as midway course evaluation in the learning platform Canvas. They could read the discussion thread and provide an unlimited number of comments, and the following seven questions were posed: (i) How do you talk about the subjects in the course with colleagues and friends?, (ii) How do you use the learning resources (digital resources including literature, lectures and interaction with other students) in your own learning in the course?, (iii) How do you use the knowledge gained from this course in your daily work or practice?, (iv) What elements do you find positive in the course?, (v) In what ways has the course been relevant for your daily work or practice?, (vi) In what way were interactive documents (e.g., FeedbackFruits) valuable for interaction with others in the course?, and (vii) What can be improved in the course?

The midway course evaluation was answered by 32 students (response rate 42%, range 17–58% between courses). The data was first analyzed by author AJ and ML, before a collective analysis. The analysis of the discussion threads was inspired by reflexive thematic analysis (Braun and Clarke, 2019), and patterns were sought and extracted from the text. The six phases of the reflexive thematic analysis (familiarization with the data, initial coding, the production of themes, sorting through themes, defining, and refining themes and writing an augmenting presentation) were used, resulting in three main themes with two main themes each (see Table 1 in the Results section).



TABLE 1 Students’ mid-term evaluation.
[image: Table1]



Sampling and analysis: focus group interview

For the focus group interview, teachers responsible for the courses were invited to a focus group interview. The focus group interview was digital and moderated by author AJ (who had not been involved in the course development), with support from a faculty colleague with interview experience (who had not been involved in the course development). It was conducted at the very end of the semester, in early June 2023, lasted about 1 h, audio-recorded and transcribed verbatim by an external transcriber. A semi-structured interview guide with five main areas was used to address experiences related to digital teaching, digital didactics, and learning: (i) What is it like to lead a digital course? (Pedagogics? Administration? Design?), (ii) What thoughts do you have on digital and interactive resources? (Tools? Prioritizing? Usefulness?), (iii) How do you evaluate your competence and engagement in the course? (Is your competence of value?), (iv) What are your thoughts on pedagogical/didactic challenges and possibilities in a digital course (Relations in digital teaching?), and (v) What is your view on students’ learning from the course? (Examples of learning for practice?). Eight teachers were invited, four agreed to participate, but due to technical challenges, only three completed the focus group interview. The data was first analyzed by author AJ and ML, before a collective analysis. This analysis was also inspired by reflexive thematic analysis (Braun and Clarke, 2019), and patterns and themes were extracted from the text, as described above, resulting in two main themes, both with three sub-themes (see Table 2 in the Results section).



TABLE 2 Teachers’ reflections on digital sexual health courses.
[image: Table2]



Sampling and analysis: students’ attitudes toward addressing sexual health extended (SA-SH-Ext)

All students were invited to respond online to a pre- and post-test survey using the SA-SH-Ext1, a 27-item survey with Likert scale responses, validated and reliable for Norwegian students in health and welfare educations (Lunde et al., 2020; Lunde et al., 2022). The response options were translated to numbers (1 = disagree, 2 = partly disagree, 3 = partly agree, 4 = agree, 5 = strongly agree). Participation was voluntary, the invitation offered on Canvas and no reminders were sent out. Students were invited to fill in the SA-SH-Ext before and after course participation. Thirty-five students responded to the pre-test, and 17 to the post-test. The two groups were compared using independent t-test in SPSS, as it was unknown to the researchers who the respondents were and therefore the responses could not be paired from the two surveys. The data was first analyzed by author KAJ, before a collective analysis.



Sampling and analysis: learning analytic

Learning analytics was extracted from interaction in the digital tool FeedbackFruits (incorporated in Canvas), which was used for shared reading and commenting on compulsory course literature (scientific articles) in the courses. Using FeedbackFruits was voluntary; the students also had the option of reading the articles on their own, without digital interaction. Data was retrieved from eight articles that were available at the start of the course, with teacher prompts (comments and questions) present in the tool from the launch of the course. Students were encouraged to read a specific article, answer teacher questions posted in the article, post their own comments and respond to at least one comment. They had the opportunity to interact asynchronously, revisiting comments and continuing interaction with fellow students in a flexible manner and informed that the tool anonymized their identity to other students, and that teachers could identify who had posted comments. The FeedbackFruits data was extracted into an Excel file, and anonymized (names replaced with numbers), and individual student was data linked. The data included comments, all of which had time stamps to allow for the identification of interactions across time. All comments were added to a digital whiteboard with lines representing interaction. The positioning of the comments was based on the time the comment was made, which presented a visualization of interaction across time. This allowed exploration of how students interacted, with whom, in what circumstances and when. The data was first analyzed by author DM, before a collective analysis.




Ethics and pre-understanding

The project was approved by the Norwegian Agency for Shared Services in Education and Research, ref.no: 382694, and the RE was consistent with the requirements of the ethics board. Informed consent was obtained from all participants (students and teachers) before data collection. The research group consisted of six persons with various backgrounds and functions in the project: a professor who was a researcher in the Sexual Health project (KAJ); a senior lecturer who had participated in one reference group for the development of one course and was currently leading sexual health courses (ML); an internal junior lecturer (AJ) and an international exchange student (both not previously involved in the Sexual Health project) (KJS); the project leader of the Sexual Health project (GHL), and an external senior lecturer who had participated in one reference group for the development of one course (DM). Together, the research group had student experience, skills in teaching and researching within sexual health, digital teaching, co-production, and work-integrated learning, and a broad competence in research methodology. In addition, the group had a variety of professional backgrounds, such as social education, health psychology, nursing, and physiotherapy, and came from four European countries.




Results

Examination of how the theoretical framework (co-production, work-integrated learning, digital teaching, and digital didactics) and the initial program theory (see Figure 1) matched is presented below, by first looking at the results from each set of collected data separately: (1) Midway course evaluations, (2) Focus group interview, (3) SA-SH-Ext survey, and (4) Learning analytics based on Feedback Fruits data. Thereafter, a summarizing analysis of results from all data sets was made, to create a refined program theory. The refined program theory is presented after the presentation of the separate data set results in Figure 2.

[image: Figure 2]

FIGURE 2
 Context, Mech (Mechanism) and Outcome configurations in the refined program theory.



Data set 1: midway course evaluations

The initial program theory (Figure 1) was that the co-production and work-integrated learning components of the development and delivery of the courses would lead to learning that changed professional practice, and that accessibility through digital teaching would improve students’ (i.e., working professionals’) ability to attend the courses and support a broader geographic and professional coverage of students. The initial program theory also included the idea that digital tools would support learning and student interaction. The analysis of the midway course evaluations with students resulted in three main themes (Sharing with others, Learning with others and Useful for oneself and others) with two sub-themes each, see Table 1.


Sharing with others

In the midway course evaluations, students stated that they did talk with others about different subjects from the sexual health course. Course content was shared with colleagues, friends and family and examples were given of different course content that they thought relevant to share. This is seen as an example of how students were involved in work-integrated learning. Examples of lack of interest in the subject of sexual health among students’ colleagues were given, and a some also described a resistance among colleagues to raising the topic in the workplace.



Learning with others

Students stated that they used and appreciated the different digital learning resources offered and experienced them as improving their learning. They stated that they worked through the different course modules in the learning platform Canvas in a chronological fashion. Scheduled group work was described as a resource, and some students had created pairs outside the scheduled study groups and used each other as ‘sparring partners in learning’. Synchronous lectures (during the webinars) were suggested by one student who also wanted lectures to be more related to course tasks and examinations. When asked to name positive elements in the course, they listed various things such as general aspects found in all courses: the chronology in Canvas; different learning resources such as films, quizzes, the FeedbackFruits tool; study groups; updated and interesting literature and course-specific aspects (teachers). FeedbackFruits was experienced as both rewarding (a good way to reflect and learn together) and challenging (sometimes difficult to understand and use). When asked about what could be improved in the course, the overall comments concerned improvements that would make the content in Canvas clearer, for instance to specify more clearly compulsory and optional assignments. Specifically, students requested a greater frequency of online meetings and lectures, which indicates a wish for more contact time with other students and teachers. In relation to assignments, students requested a higher word count number in group assignments and a reduction in the percentage needed for succeeding in course quizzes, suggesting quite specific changes to improve their learning experience.



Useful for oneself and others

When asked about how the knowledge gained from the course could be used in daily work or practice, students said they used this knowledge in their daily work; either specific knowledge (subspecialties within the courses) or general knowledge (on sexual health). They said the course had been relevant in relation to their various practices (meeting patients, clients and students of various ages and in different settings) and in their overall life, and that the course had led to increased confidence and understanding, and to new insights. As an example, a student wrote: ‘In work with people with mental illness or substance use I find the topic [prevention, detection and follow-up of sexual abuse] very relevant’. They said that taking the course evoked various emotions, for instance curiosity to learn more, and feeling safer approaching the topic of sexual health with clients, patients or colleagues. One student said:


‘I think the course definitely strengthens my competence as a nurse and the threshold for addressing various issues around sexual health will be lower’.
 

Students mentioned feeling more able to work with sexual health issues, and that they understood the topic sexual health better. A few claimed that their studies had already, or would, benefit patients and service users. One student was taking a course during parental leave, and shared their enthusiasm for returning to work to use the new knowledge:


‘I'm looking forward to starting work again, with new enthusiasm and new knowledge, so that I can use it! Going through the subject initiates a number of reflections in one's head, and one sees things in a different way and with a more curious eye.’
 

The midway course evaluation data indicate that work-integrated learning worked in the courses and underscores the importance of having opportunities to discuss course content both with peer students and in workplace settings. It also shows that digital tools can enhance learning, but at the same time can be a barrier to learning, if experienced as difficult.




Data set 2: focus group interview

The initial program theory (Figure 1) was that the digital format of the courses could enable positive change in practice through the digital didactics used. The analysis of the focus group interviews with teachers resulted in two main themes (Self-reflections and Students differ) with three sub-themes each, see Table 2.


Self-reflections

Teachers described digital teaching as both challenging (e.g., difficult to teach in a digital environment, and difficult to adjust the teaching to the different students’ needs) and rewarding (e.g., educational and exciting). This is illustrated by statements such as ‘I find it educating.’ followed by ‘Me too. It’s been a steep learning curve, and challenging. But exciting and fun.’ Digital teaching was described as different from other ‘physical’ forms of teaching and as requiring other types of competence: technical, digital, professional, academic, and organizational. At the same time, it was reported that there were many similarities with traditional forms of teaching. They further stated that digital pedagogical relations required clarity and talked about having an overall control–being like a ‘conductor,’ ensuring, for instance, that the information to the students was clear. Management and organization skills were also highlighted, and the need for arenas where teaching experiences could be exchanged between teachers was mentioned.



Students differ

Teachers reflected on students’ technical skills, and that it was easy to overestimate how technical or digitally skilled students are: ‘Right, yeah, you have already said this, and there has been a great variety in how much technical skills they have.’ Teachers saw varying digital and technical skills (i.e., digital literacy) among students as hindering when organizing learning activities that could fit everyone. It was also stressed that digital teaching could create a distance between student and teacher; ‘So, I think the threshold is higher for the students, to contact the teacher. And maybe they feel unsure, and that they ask stupid questions.’ Teachers talked about having to facilitate students’ sense of community to a greater extent in the digital courses compared to their ordinary in-person teaching. They also stated that the sexual health students were different in terms of motivation and interest in the topic, educational background and work experience, but had a common denominator as they all lacked competence in addressing sexual health issues:


‘I think, as [other informant] touched upon, that they do have some previous competence. I believe that, generally, when you choose the master’s level, you might have some insights, and that’s why you choose to take a course, or a master’s, or whatever. But I think it's extra special with sexual health, because it’s still taboo.’
 

The focus group interview data accentuate the importance of digital didactics when teaching digital courses, as well as ensuring knowledge of students’ digital literacy, to enable them to optimize their learning.




Data set 3: the SA-SH-Ext survey

The initial program theory (Figure 1) was that co-production in development and delivery of courses, along with work-integrated learning components would lead to changes in practice and that patients’/clients’ needs would be better met. No items showed decreased competence, and four items had significant changes between pre- and the post-test:

• Item 7, ‘I feel comfortable about discussing sexual health issues with future clients with cognitive disability’, increased from a mean of 2.83 to a mean of 3.65, p = 0.003.

• Item 11, ‘I feel comfortable about discussing sexual health issues with future clients regardless of their sexual orientation’ increased from a mean of 3.63 to a mean of 4.47, p = 0.021.

• Item 13, ‘I am unprepared to talk about sexual health with future clients’ decreased from a mean of 2.26 to a mean of 1.41, p = 0.004.

• Item 26, ‘I have sufficient competence to talk about sexual health with my future patients’ increased from a mean of 2.69 to a mean of 3.71, p = 0.035.

The data indicate that after the courses, students were better prepared and comfortable discussing sexual health issues with clients with cognitive disability, and with clients regardless of sexual orientation. Students also felt more prepared to talk about sexual health with future clients and considered themselves to have sufficient competence to talk about sexual health. These results are in line with the qualitative data (midterm evaluation from students and focus group with teachers) and follow the initial program theory, where co-production in the development and delivery of the courses and the work-integrated learning components provide learning about sexual health that can lead to change in practice. The results should however be treated with caution considering the small group sizes.



Data set 4: learning analytics

The initial program theory (Figure 1) was that opportunities for student interaction via FeedbackFruits would facilitate critical appraisal and engagement with learning material, and help students gain different perspectives and deeper learning. Through reviewing this FeedbackFruits interaction data we see diverse student approaches (Figure 3). There were 2–12 student views for each of the eight assigned articles with 2–28 student comments. The interval between the original teacher’s prompt and a reply from each student ranged from 5 h to 90 days, approximately 40 days. The duration of the first interaction, determined between the first and last comment, ranged from 4 to 240 min. There were seven instances where an additional interaction occurred, with a second interval ranging between 5 h to 17 days. The second interaction duration was between 4 and 67 min. There were only two examples of an original post provided by a student.

[image: Figure 3]

FIGURE 3
 Visualization of learning analytics from the scientific articles in FeedbackFruits. Circles represent comments and lines represents replies.


The result indicates that the flexible learning approach achieved through FeedbackFruits provides opportunities for students to asynchronously engage with learning activities. However, rather than rich student interaction, we saw diverse ways in which a few students engaged with the learning material in relation to time, frequency and duration, an interaction that was limited to teacher-student interaction. The emerging challenge identified concerned the teachers’ instructions for using FeedbackFruits, it may be that clearer direction is required so that students reply to another student’s comment.



Refining the program theory

Based on the findings from the four data sources, the initial program theory was revised through an iterative analysis. The refined program theory is presented with a model adapted from Dalkin et al. (2015) that divides the concept of mechanism into its basic parts of resources and reasoning. By comparing the identified CMO configurations in the initial program theory (Figure 1) with our findings and relevant research, conclusions could be drawn and used as a basis to refine the program theory presented in Figure 2.

The findings suggest that co-produced content is relevant for practice and engaging for students (Outcomes 1 and 2). Combined with digital teaching, the co-produced content provides opportunities for flexible learning and applying relevant learning in practice. Digital didactics provides flexibility for interaction, which in turn can contribute to work-integrated learning, as students felt more comfortable talking about the subject matter with others (Outcomes 3 and 4). The combination of these outcomes suggests that students found the courses relevant for practice, were comfortable talking about the subject in practice and applying learning in practice (Outcome 5), and that change in professional practice is possible (Outcome 6).




Discussion

As there is criticism that evaluations fail to indicate why and how a program works and in which contexts a program could be scaled up (Van Belle et al., 2023), we have presented how the program theory worked in this specific context. As the methodology of RE is still developing and used in new settings (Van Belle et al., 2023), this study can contribute to this development through the use in continued higher education. The study intended to identify benefits and barriers experienced by involved students and teachers and provide learning on how to improve future digital courses in sexual health for professionals to promote change in professional practice. The findings can therefore be of relevance for developers of courses and teachers in higher education, both within the field of sexual health promotion and when evaluating co-produced courses in other types of education. Additionally, the findings provide an example of how higher education regarding sexual and reproductive health and rights for all can be delivered in times when it is being globally politicized (Grahn and Holm, 2025; Lo, 2024). The studied context consisted of co-produced courses in Norway (Areskoug Josefsson and Lunde, 2024) where stakeholders have been part of designing the courses. Considering the resource demands and complexity of co-production (Bell et al., 2021; Bilous et al., 2018), the findings of this study contribute with additional learning of outcomes from investing in co-production in higher education. However, course design needs to consider that each learning context has its own characteristics which affects educational needs (Theelen and van Breukelen, 2022).

The results show that students engage with the course material, and learning outcomes indicate a change in professional practice. However, the learning analytics based on FeedbackFruits show a lack of interaction between the students indicating a need to further encourage collaborative learning to overcome the risks of insufficient learning outcomes from digital courses described by Frenk et al. (2022). It is probable that teachers need additional support in how to use interactive documents and to prompt the students’ critical reading, to optimize use of the tool (Hasan and Rinaldi, 2021). As asynchronous student and teacher interaction is essential in online courses (Theelen and van Breukelen, 2022), knowledge and skills of how teachers can support this interaction is crucial. Thus, future course design must address both engagement and student interaction, as well as ensuring teachers’ digital literacy skills. Results from the midway course evaluations showed that students considered the course material informative, relevant, and engaging. This positive response might be related to the courses being co-produced and delivered with various stakeholders involved.

The work-integrated learning component of the courses was embedded in their designs, following recommendations for work-integrated learning (Campbell et al., 2021). The integration was thus the responsibility of the students and based on them bringing their work experiences into course discussions and assessments and sharing course material at their workplace. This shift of responsibility, to students, differs from traditional work-integrated learning where responsibility lies with the university (Campbell et al., 2021). The courses were interprofessional and interdisciplinary, regarding both students and teachers, and this was, along with the work-integrated learning component, intended to promote real-world competence of students, which the results support. The results from the learning analytics based on FeedbackFruits do not show interaction between students as planned and expected; instead, the interprofessional discussions took place during webinars and in group assignments. This indicates that teachers’ involvement with interactive learning tools needs to increase. A pilot exploration of FeedbackFruits, from a teacher and student perspective, has shown promising results concerning student interaction (Areskoug Josefsson et al., 2023) and previous research has also shown positive results of student interaction and collaboration with interactive documents (Hasan and Rinaldi, 2021). But, as our findings showed mainly interaction between student and teacher, it highlights the risk of superficial data presentation and false conclusions drawn from learning analytics, as described by Seufert et al. (2019). FeedbackFruits had not previously been used by the teachers which may have limited their ability to prompt the discussions, illuminating the need for digital literacy among teachers. Increased digital literacy among teachers can also support the use of more features within Feedbackfruits, such as for example AI feedback to students. Using AI for feedback can further students’ engagement with the taught topic and effectively manage teacher’s workload (Lo et al., 2025). The SA-SH Ext survey results indicate possibilities for changes in professional practice with an increased ability to meet patients’/clients’ needs and to provide equal care. The positive change measured is comparable with results from a two-week interprofessional physical course in sexual health at bachelor level (Gerbild et al., 2018) and classroom training with a patient educator (Felter, 2020).

Findings from the focus group interview showed that teachers considered it easy to overestimate digital competence among students and that digital teaching creates a distance between teacher and student. This is in line with Erlam et al. (2021) who point out that digital teaching can lead to fewer social interactions with students, technical problems, and lack of equal opportunities due to low digital literacy. Diverse levels of digital experience and literacy among students and teachers should be addressed, to improve digital didactics and ensure equal learning opportunities.


Strengths, limitations, and future directions

The collected data includes both anonymous and non-anonymous data, which have pros and cons, but adds to the strength of the study. Anonymous data gives the informant a free way of adding information without having to risk engaging with the recipient. When there is non-anonymous data, the informant must take a greater responsibility when reflecting on how the information is going to be met by other persons in the discussion. The limited sample of persons in the focus group is a weakness, as the small number may have made teachers less willing to share their experiences. The focus group interview guide focused specifically on digital teaching, digital didactics, and learning, and not on all elements of our program theory, which can be seen as a limitation. This was a pragmatic choice as the digital teaching and digital didactics were considered important resources and mechanisms, with potential to highly influence other factors. Additionally, that far from all students chose to participate in midterm evaluation and the pre- and post-test survey is not surprising given that survey fatigue is a global trend, also affecting higher education (Fass-Holmes, 2022). Still, this needs to be taken into consideration when interpreting the results.

The limitation of evaluating a specific set of courses in a time frame of one semester was weighed against the importance of evaluating them close to their development stage and thus ensuring the originality of the co-produced courses. A longer time frame would have meant a greater risk of the courses being altered by teachers, as part of continuous course development. In addition, sexual health promotion is a field where policies, politics and social media can have great influence, and a postponed evaluation could potentially have influenced the results since social changes may not be revealed when conducting a RE (Van Belle et al., 2023). Lastly, the diversity in the research group, with teachers, researchers, and an exchange student, is seen as an asset as all brought valuable knowledge and experiences to this study.




Conclusion

This realist evaluation supports the value of co-producing development and delivery of digital master-level courses in sexual health promotion for health and welfare professionals, and the added value of work-integrated learning in this setting. However, the mechanisms found are dependent on digital didactics and interaction between students, between students and teachers, and students and their workplaces to provide optimal opportunities for learning and applying learning in practice. Confirmation or contradiction of the findings should be tested in other settings, as realist evaluation is an iterative process.
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