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Abstract 14 

It can be challenging for veterinary schools in low- and middle-income countries (LMICs) to teach the 15 

eleven Competencies identified by the World Organisation for Animal Health (WOAH) due to inadequate 16 

faculty and teaching resources. This paper discusses the evaluation of web-based educational resources, 17 

to support teaching in the veterinary Faculty at Royal University of Agriculture (RUA) in Cambodia. 18 

Content- and pedagogy-based materials addressing herd health, and epidemiology/disease 19 

investigation, their most urgent needs, were developed via a collaboration between Iowa State 20 

University (ISU) and Ohio State University (OSU) and Massey University (New Zealand). Content-based 21 

resources were developed as a Moodle-based, server-mounted series of PowerPoint presentations, 22 

supported by a wide range of learning and assessment activities that Faculty could draw on in their 23 

teaching. Pedagogical resources were directed at strategic alignment between intended learning 24 

outcomes, teaching methods and assessment. The use of these resources at RUA was evaluated by 25 

questionnaires, focus group discussions and classroom observations. Results showed that the resources 26 

had been well received by Faculty, who drew on them to augment their own (Khmer-language) teaching 27 

materials, and to maintain teaching quality especially during Covid lockdowns. To a lesser degree, 28 

faculty used the pedagogical materials and made modest shifts towards student-centred methods, 29 

which were observed to promote student engagement in their learning. The general agreement among 30 

faculty on the overall benefits gained, supports the development of future digital content and 31 

pedagogical materials to address the remaining nine Competencies.  32 
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Introduction 36 

The needs for public health education in veterinary professional curriculum have been well attested in 37 

the veterinary educational literature.1,2 Standards of veterinary education have been identified as a key 38 

determinant of the quality of veterinary services,3 particularly in low- and middle-income countries 39 

(LMICs) where poor communities often lack access to adequate public and veterinary health services.4 40 

Further, standards of veterinary education impact the capacity of the veterinary profession to manage 41 

endemic and transboundary animal disease,5 with their attendant risks of food insecurity and zoonotic 42 

disease.6 In 2012, the Office International des Epizooties: WOAH (World Organisation for Animal Health) 43 

published Recommendations on the Competencies of Graduating Veterinarians (OIE Competencies 7) 44 

which encouraged strengthening veterinary curricula on the management of infectious diseases of 45 

animals in particular, and the management of livestock in general. These guidelines have been used 46 

widely across LMICs to guide curriculum reform,8,9 particularly via ‘twinning’ programs 10–16 between 47 

veterinary schools in developed countries and LMICs. 48 

Twinning programs have clearly contributed to the advancement of veterinary curricula in those 49 

countries in which they have taken place. Indeed, in some LMICs that have more than one veterinary 50 

school the twinning partners have disseminated their learnings widely across the national veterinary 51 

schools.10,15 However, notwithstanding the benefits that have accrued from these programs, there 52 

remain significant limitations to implementation of curricular improvements in the veterinary schools of 53 

many LMICs. Indeed, Seddon et al.15 noted that, in the context of south-east Asia, ‘ongoing resource 54 

issues, including teaching staff’s very heavy workloads, limited facilities for practical classes and clinical 55 

teaching, and limited access to animals’ (p. 89) combine to pose significant challenges to further 56 

development of veterinary programs. Similar factors pertain in sub-Saharan Africa, where de Deken et 57 

al.17 recognised that most veterinary schools ‘face serious shortages, both in their budgets and of 58 

qualified personnel’ (p. 383). 59 

These resource constraints, particularly including the breadth of faculty qualification, are indeed a 60 

significant barrier to the advancement of veterinary educational programs. These barriers pertained 61 

strongly at the veterinary school in the Royal University of Agriculture (RUA), Cambodia (see 18 for a 62 

historical account of the development of the University over the post-colonial and Khmer Rouge 63 

periods). Veterinary students at the RUA firstly undertake a four-year program to become a veterinary 64 

para-professional (Bachelor of Science in Veterinary Science: BSc), after which some progress for a 65 

further two years of study to complete a six-year veterinary program (Doctor of Veterinary Medicine: 66 

DVM). In the beginning of this study (2019), there were 100 students per year of the BSc program 67 

(although the University is in the process of increasing this intake to 200), and around 30 students per 68 

year in the DVM. The cadre of the RUA Faculty is 13 members of academic staff, all of whom teach into 69 

the program. Some have primary degrees in veterinary science, whilst others have degrees in animal 70 

science. Half of the faculty have higher degrees (Masters, PhD), with the remaining having only a 71 

primary degree. Hence, there are too few fully qualified faculty members to fully deliver the WOAH Day 72 

1 competencies to the cohorts of students who are studying veterinary science.  73 

Specifically, and as described below, the faculty at RUA identified two-fold needs: firstly, they needed 74 

resources for technical content and, secondly, they needed new pedagogical methods that were 75 
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compatible with the high student to staff ratios. Similarly, these two key needs also aligned with the 76 

findings of Seddon et al. 15 In order to develop materials that would address both these technical and 77 

pedagogical needs at RUA, a collaborative project was developed between them and Iowa State 78 

University (ISU) Center for Food Security and Public Health, in partnership with the veterinary schools at 79 

Ohio State University (OSU), Massey University (New Zealand: MU), and the University of Gondar 80 

(Ethiopia). These partner universities had prior experience of OIE twinning projects between high-81 

income and low- and middle-income partners.  82 

Two domains of veterinary knowledge included within the OIE (WOAH) Day 1 Competencies (as outlined 83 

in the WOAH Competencies of Graduating Veterinarians and Model Core Curriculum 7)  were initially 84 

selected to be the focus of online resource material (referred to as digital materials or platforms 85 

hereafter) development: (i) Herd Health Management and Nutrition and (ii) Infectious Disease 86 

Epidemiology. 19 These outcomes were supported by two more generic goals (iii) Best Practices in 87 

Teaching and (iv) Reducing Impacts of Gender Inequalities in Veterinary Medicine. The first two 88 

selections were made on the basis of the preferences of faculty at RUA that were expressed in Stage 1 of 89 

the study, as described below. In the long term, it was intended to use the perceptions of the faculty 90 

towards these initial materials to inform the development of future resources to support the teaching of 91 

all 11 of the WOAH Day 1 Competencies in LMICs. This paper only describes the outcomes of the use of 92 

these initial online materials, to support the teaching of veterinary undergraduates at the RUA.  93 

Methods 94 

The project was undertaken in four stages: (1) a pre-evaluation of the teaching needs of the faculty at 95 

RUA; (2) the development of online materials for use by those faculty; (3) faculty training, familiarisation 96 

and utilisation of the digital materials in teaching; and, (4) a post-evaluation of the perceived value of 97 

the materials by faculty and of any pedagogical changes that might have occurred. This paper reports 98 

Stages 1 and 4 only - the pre-evaluation of needs (Stage 1) and post evaluation of how the digital 99 

materials had been incorporated into faculty programs; the benefits and challenges (Stage 2).  100 

The intention of Stage 1 was to explore the teaching needs in terms of content knowledge and 101 

pedagogical knowledge of faculty. Three primary methods of data collection were used: questionnaires, 102 

focus group discussions, and classroom observations. Firstly, we used the evaluation tool developed 103 

between OSU and the University of Gondar 10 in a face-to-face interview format (all faculty n = 13) to 104 

evaluate the extent to which the curriculum at RUA develops the competency of graduates in each of 105 

the WOAH Day Competencies . Thereafter, all faculty completed a second questionnaire that was 106 

designed to generate data about current levels of resourcing and expertise, how the digital materials 107 

might support teaching and learning, their perceived utility/value for teaching, and perceived 108 

challenges/benefits of using a digital platform. A second  component of this questionnaire was based on 109 

the Theory of Planned Behaviour20 to assess shifts in faculty attitudes towards using the digital platform, 110 

their perceived control of it, and their expectations of its efficacy. The questionnaires took 111 

approximately 30 minutes to complete. Likert scale responses were summarised, but not subject to 112 

further statistical analysis (in part because of the small sample size.) We met with faculty across two 113 

focus groups to discuss the nature of their current curriculum, teaching practices, and resourcing. In 114 

addition, we held three focus group discussions with students (n = 10), however the data from these 115 
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was not used due to the language barrier which failed to generate rich data. Finally, five classroom 116 

observations were conducted including faculty teaching the following topics: i) principles of veterinary 117 

surgery, ii) biochemistry and molecular biology, iii) communication, iv) digital imaging and practical 118 

diagnostic imaging. These were the only classes available to us at the time of our visit, but they provided 119 

a good sense of the teaching styles and resource constraints. Data from these four qualitative methods 120 

were analysed using thematic coding. 121 

In Stages 2 and 3, delivery of the materials was undertaken via a bespoke, Moodle-based, online 122 

platform with which the ISU developers of the program were very familiar. It was determined that the 123 

digital platform would firstly be available to the faculty of RUA in Cambodia and the faculty of the 124 

University of Gondar in Ethiopia and potentially, later, to be made universally available. The intended 125 

audience for the materials was to be faculty facing, rather than provided to the students themselves. 126 

Given the dearth of discipline-specialists in the veterinary public health/disease control domains at RUA, 127 

material was developed that could be used by non-specialists such as faculty members who had 128 

backgrounds in pathology or microbiology. Precedents for this online emphasis have been extant for 129 

some time,21 as has the notion of international collaboration to create internet-based learning 130 

materials.22 These two stages are not reported on here. 131 

In Stage 4 of the project, the responses of RUA faculty to the digital teaching materials were assessed, 132 

including the nature of how they made use of these materials over the ensuing three years 2019-2022, 133 

their challenges and the perceived benefits. Four data collection methods were used: document analysis 134 

of the digital materials, questionnaires, focus group discussions with faculty, and classroom 135 

observations.  We conducted a systematic document analysis in 2022 to evaluate the suitability, 136 

completeness, and alignment of the technical content of the digital materials and the pedagogical 137 

guidance for faculty. Using a structured assessment Tool, drawing on the work of Dalglish et al. 25, we 138 

also examined the cultural relevance of materials to the Cambodian context, as well as the degree to 139 

which it was seen to represent gender inclusivity. 140 

Secondly, the questionnaire 4 (see Appendix 1) was expanded from that used in Stage 1, designed to 141 

generate data about the material’s perceived utility/value for teaching and the challenges/benefits of 142 

using them. Nine faulty completed this questionnaire. The questionnaire also returned to the Theory of 143 

Planned Behaviour20 to assess shifts in faculty attitudes towards the use of the digital platform, their 144 

perceived control of it, and their expectations of its efficacy. The questionnaires in Stage 1 and 4 were 145 

implemented anonymously, so individual responses over the course of the research could not be 146 

tracked at an individual level. Thirdly, eight faculty who taught in the third and fourth year of the 147 

veterinary program, participated in two focus group discussions (see Appendix 2). These discussions 148 

were facilitated by a researcher who was fluent in both English and Khmer because the original research 149 

team was unable to be in Cambodia due to pandemic restrictions. These audio-taped discussions lasting 150 

45 minutes enabled faculty to elaborate on their questionnaire responses, especially their reflections on 151 

how they had used the digital materials, their perceived value to support students’ learning, challenges, 152 

as well as any pedagogical shifts they had made. The responses of one of the faculty members (who 153 

agreed to his identity being revealed by contributing to the manuscript as a co-author) was extracted 154 

from focus group transcript and are directly presented in the Results section below.  155 
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Finally, three classroom observations of Year 3 students (Microbiology, Immunology, and Parasitology) 156 

were videoed to provide further understanding of how teaching about infectious diseases at RUA had 157 

changed, if at all, and the challenges of teaching large student numbers in small flat floor classrooms. 158 

We were unable to observe a class in Epidemiology and Herd Health - the focus of the digital materials – 159 

because these classes were not taught as standalone subjects for the BSc programme, rather they were 160 

included within other subjects.  Classroom teaching was also observed to see whether (or to what 161 

extent) constructive alignment 23, and student-centred learning 24 principles (part of the digital 162 

materials) had been incorporated into faculty praxis.  163 

All data collected in Stage 4 were analysed thematically as in Stage 1.  164 

A self-test was completed to determine whether ethical approval was required by the Institutional 165 

Review Board (IRB) of Iowa State University – who held overall responsibility for the project. This test 166 

determined that our research was IRB exempt, because the outcomes were to remain specific to RUA 167 

and its programmes, although other organisations may use the results for their own programmes. 168 

Approval was then granted by the Dean of Veterinary Science at RUA. Having gained her consent, 169 

Information sheets and Consent forms were distributed to all faculty members, to invite participation 170 

and to ensure they were well informed of the research aims and their rights in the data collection 171 

process. 172 

 173 

Results 174 

Findings are presented in three sections: (i) the initial evaluation of faculty needs; (ii) post-175 

implementation study of the quality, use and implementation of the teaching materials; and (iii) the 176 

narrative of one member of the RUA veterinary teaching faculty. 177 

Stage 1: Initial evaluation of faculty needs prior to development of digital materials 178 

The pre-evaluation phase of the project in 2019, including two site visits to the RUA Veterinary Faculty, 179 

identified the faculty’s curriculum and teaching needs. Also identified were the challenges faced by the 180 

faculty that had the potential to limit the use and value of the proposed digital platform. For instance, 181 

the faculty was small, consisting of only 13 academic staff, many of whom were expected to cover wider 182 

disciplines than their own specialty area. Not all students had access to a computer, there was no 183 

computer lab, internet access on campus and in students’ homes were unreliable, digital literacy using a 184 

learning management system such as Moodle was low and technical support staff were few. These 185 

resourcing challenges were compounded by high faculty workloads, lack of specialty teaching 186 

equipment, high student to teacher ratios, and small teaching spaces that necessitated the same lesson 187 

to be repeated up to four times.  188 

The Theory of Planned Behaviour survey indicated that faculty held positive attitudes towards the 189 

concept of a digital platform, with mixed responses in their intention to use it. The faculty worked 190 

collaboratively, sharing a desire to support each other in its use. Faculty believed they would have 191 

autonomy over its use, and were passionate, committed in their support of students’ learning. 192 

Traditional didactic approaches were most commonly used in their teaching; however, some faculty 193 
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members, who had been exposed to alternative teaching methods, were starting to experiment with 194 

more student-centred teaching approaches. Examples included collaborative, dialogic and shared-195 

inquiry learning methods, which were used to vary the lecture style. Importantly, the majority of faculty 196 

expressed a willingness to learn about new pedagogical approaches to improve their teaching and 197 

students’ learning outcomes. Teacher-student relationships were very respectful, and students 198 

appeared highly motivated to learn in the program, despite the observed challenges, especially their 199 

limited English comprehension. 200 

The stated preferences of faculty for new digital content were in areas such as Epidemiology, Disease 201 

Outbreak Investigation and Management, and Veterinary Public Health. Another preference was that 202 

examples in the materials reflect a Cambodian context, including the roles undertaken by smallholder 203 

farmers in remote villages. Faculty also requested that the digital platform allow both upload and 204 

download capability. Furthermore, faculty wanted more than PowerPoint slides; requesting also teaching 205 

resources in the form of images, short video clips demonstrating practical skills and scenarios that they 206 

could adapt into their existing materials. Thirteen recommendations (Appendix 3) from these key findings 207 

were sent to ISU and OSU for their consideration as they developed the digital materials. 208 

Stage 4: Post-implementation assessment of the digital teaching materials  209 

Description of materials 210 

Extensive digital materials were developed for faculty use related to two WOAH ‘model core courses’ of 211 

(i) Herd Health Management and Nutrition and (ii) Infectious Disease Epidemiology (see Table 1a), which 212 

were mapped to four Day 1 Competencies—Epidemiology, Zoonoses, Disease Prevention and Control 213 

Programs, and Emerging and Re-emerging Diseases. Comprehensive and well-researched content to 214 

meet the relevant learning outcomes was provided for each competency. The materials were pitched at 215 

a level that was deemed to be appropriate for faculty (1) who had adequate to good fluency in English, 216 

(2) who were teaching into the BSc/DVM programs and (3) who had advanced general veterinary 217 

knowledge, whilst potentially lacking domain-specific content knowledge. All digital teaching materials 218 

produced in this project, including Powerpoint slides, notes, images, tables, figures and quizzes, were 219 

produced under a Creative Commons license so that RUA faculty could use all or part of the materials 220 

without copyright restriction or infringements.  221 

 222 

Materials were uploaded on the Moodle platform, which was maintained entirely by ISU. RUA Faculty 223 

were able to download the resource materials onto their computers, and either use them directly or 224 

incorporate them into their course materials. The technical content was provided primarily via 225 

PowerPoint presentations, with speaker notes and Facilitator Guides. Additional resources included 226 

relevant research-based literature, optional readings, glossaries, fact sheets and handouts. Many 227 

sections were well-illustrated with photos, charts and tables that could be adapted for teaching 228 

purposes and student activities. One section of the digital platform was dedicated to a species-by-229 

species account of important infectious diseases. 230 

A stand-alone module dealt with pedagogical concepts related to strategic alignment of outcomes, 231 

content and assessment. Additionally, a range of pedagogical techniques were embedded in the 232 
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content-based material, covering areas such as: problem-orientated, or collaborative learning; and 233 

including activities such as student exercises and quizzes. Material related to gender (in)equity was 234 

embedded in some of the technical content, and three modules on reducing impacts of gender 235 

inequalities in veterinary medicine were also included (See Table 1b, c). 236 

INSERT TABLE 1A, B, C NEAR HERE 237 

 238 

Quality, relevance and use of the materials 239 

Document analysis showed strong alignment with the relevant WOAH Day 1 competencies, and a broad 240 

range of materials that might support teaching in those disciplines (Table 2).   241 

Faculty’s declared intention to use the platform, as assessed in Stage 1, aligned closely with actual use as 242 

assessed in Stage 4 (Figure 1). Nine of the 13 (69%) RUA Faculty completed the questionnaire and eight 243 

(61%) participated in the focus group discussion during the review phase of the research in 2022. Of 244 

these eight participants, five had used the materials to a moderate degree [P2-6] and one participant 245 

[P1] had drawn on them heavily (Table 3), attributing his use to the strong alignment of one of the 246 

developed modules to his teaching specialism. Users P1-P6 had read/used materials, even if they did not 247 

directly relate to their disciplines, as a means to learn about how their subject connected to broader 248 

veterinarian concepts, and to deepen their students’ learning. For instance, P1 commented that ‘I go 249 

through all the content, I do not care [if] it related to my subject or not, but some parts that I can pick up 250 

on, I have shared to our students’. Only two of the eight participants [P7 and 8] did not use the digital 251 

materials at all in their teaching ‘because materials are not related to my subject’ [P7] and ‘because of 252 

language [P8]. 253 

[Insert Table 2 here] 254 

[Insert Table 3 here] 255 
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Figure 1: Comparison of intention to use the digital materials as perceived in 2019 (pre-development) 256 
and as enacted in 2022 (post-development). Responses were given on a 7-point Likert scale (1= did 257 
not/not intend to use at all, 4 = neutral, 7 = used a lot/intend to use heavily). N=9. Percentages of 258 
participants who gave higher or lower scores than neutral are shown. 259 

 260 

P1-6 adopted and/or adapted the digital materials in various ways. These faculty especially noted the 261 

value of the speaker notes (footnotes) on the PowerPoint slides, which enabled them to gain a much 262 

deeper understanding of the concepts presented on the slides, equipping them with background 263 

understanding to provide richer explanations to students’ questions. The Facilitator Guides also 264 

provided valuable exemplars of ways to structure a learning experience so that the learning outcomes 265 

were well aligned to the content. The quizzes were popular tools which the six participants adopted as a 266 

means of reviewing the key points at the end of a lecture, and/or enabling students to self-monitor their 267 

individual learning progress. Likewise, the questions posed on PowerPoint slides were useful to 268 

challenge students’ thinking. P 1-6 embedded material directly into their own slides – particularly 269 

valuing the photos/pictures/ diagrams/charts, and their ability to freely use them without risk of 270 

contravening copyright restrictions. The only drawback with these photos was that most did not relate 271 

directly to their Cambodian cultural context.  272 

Factual accuracy and relevance (to Cambodia, to smallholder farmers and to women in agriculture) were 273 

assessed by participants using 7-point Likert-scale scores (Figure 2).  All responses (with one exception) 274 

to questions related to the content of the platform were neutral (4/7) or better. However, for all 275 

categories except ‘relevance to small holders’, the mode response was neutral. For ‘relevance to small 276 

holders’, the mode response was high (6/7), although almost as many respondents gave neutral scores. 277 

Only two respondents considered that the material relating to the support of women in agriculture was 278 

better than neutral. No respondents gave scores of 7/7 for any category. 279 

 280 

Pedagogical changes  281 

A summary of the changes that respondents made to their teaching methods is shown in Figure 3. While 282 

P1-6 attributed small changes in their teaching to exemplars in the digital materials, most agreed that 283 

their teaching styles had been shaped by a wide range of other influences – both local and international. 284 

Evident in the post-review data sets were the same teaching approaches that had been observed during 285 

the preliminary study in 2019. Pedagogical styles that were more traditional in nature (PowerPoint and 286 

teacher talk with a few questions or filling in missing words in a booklet) continued to dominate their 287 

teaching. P2 experimented with a flipped classroom style by giving his students a handout of the class 288 

content prior to classroom so that it could be the focus of a discussion in class-time; however, he found 289 

that the students were no more attentive and not taking notes ... so ‘I just give them [the handout] after 290 

I finish the lecture and I ask them to take notes ’.  291 

Most faculty asked to be sent material about pedagogy or to visit ISU, OSU or indeed other overseas 292 

universities to observe teachers using innovative teaching approaches. P2 expressed this point very 293 

clearly when he said that, ‘many lecturers come to RUA to sit in and see our teaching, but we do not 294 
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have a chance to go back to that country to see teaching so please invite us to see their teaching.’ P1 295 

added that ‘ I really like to see how they engage the students into group discussion… [and] see how 296 

[they] teach in large groups of students. …It is so hard to encourage 200 students into group discussion’. 297 

The participants who, in 2019, had used more innovative student-centred approaches, were still using 298 

these interactive approaches (such as small group discussion, role playing scenarios, inquiry learning, and 299 

collaborative tasks) in 2022.  As P1 said, ‘we still encourage students to talk or discuss rather than sitting 300 

and listen’. Some lecturers asked their students to summarise sections of material and present these to 301 

the class, using this as an opportunity to fill in gaps or to make further comments.  302 

P5 reflected on his use of repeated exposure to materials and explicit teaching methods involving a 303 

sequence of reviewing, presenting new content (aligned to learning outcomes) and summarising… a 304 

sequence he had learned when visiting another university; explaining that: ‘before I have lecture, I take 305 

20 minutes for review, and then I teach them and after [I] finish lecture, I have summary [of] key points 306 

and I always check my students’ summary’. P5’s account varies from P7 who did not use the materials, 307 

and continued to use a traditional lecture style talking to key points on his PowerPoints, and posing only 308 

a few questions to students whose role it was to take notes. An account from one faculty member is 309 

relayed in the next section to highlight his reflections of using the digital materials.  310 
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 Figure 2: Responses to the questions: ‘was the content factually accurate to disease/disease 311 

management in Cambodia? (Accuracy); was the content relevant to disease/disease management in 312 

Cambodia (Relevance); was the content relevant … to enable … support small-holder farmers? 313 

(Smallholders); was the content relevant to support women in agriculture? (Women). Responses were 314 

given on a 7-point Likert scale (1= of no use, 4 = neutral, 7 = ideal). N=9. Percentages of participants who 315 

gave higher or lower scores than neutral are shown. 316 
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 317 
 318 
Figure 3: Responses to the questions: ‘were you able to reduce the number of repeated classes by using a 319 
blended approach’ (Blending); ‘did you make any changes to your teaching methods as a result?’ 320 
(Changes); ‘did you find the material on pedagogy useful? (Pedagogy); ‘did… you develop student-321 
centred innovations?’ (Student-centred). Responses were given on a 7-point Likert scale (1= of no use, 4 = 322 
neutral, 7 = ideal). N=9. Percentages of participants who gave higher or lower scores than neutral are 323 
shown. 324 
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 325 
Figure 4: Responses to the statements: ‘I had control over using the system to improve my teaching’ 326 
(Control); ‘… it was easy for me to use the system’ (Easy to use); ‘the system was not compatible with 327 
other systems I use’ (Integrated); ‘I had the knowledge necessary to use the system’ (Knowledge); ‘using 328 
the system was pleasant’ (Pleasant); ‘I had the resources necessary to use the system’ (Resources). 329 
Responses were given on a 7-point Likert scale (1= of no use, 4 = neutral, 7 = ideal). N = 9. Percentages of 330 
participants who gave higher or lower scores than neutral are shown. 331 
 332 

Case study: reflections of one RUA veterinary teacher.  333 

Bunna, a microbiologist, described himself as a ‘moderate adopter’ of the digital materials. He had had 334 

prior teacher training in Thailand and was observed by the authors, prior to the introduction of the 335 

digital materials as an innovative teacher, whose teacher presence and collaborative learning designs, 336 

motivated high student engagement in learning.  337 

Bunna found that the Facilitator Guides, provided as part of the digital materials, served as examples of 338 

ways to structure and guide his classes so that all learning outcomes were addressed in a timely fashion. 339 

He commented that ‘I usually go to Facilitator Guide because it will guide how to use power point ... so I 340 

am ready to speak with that power point.’ Bunna also pointed out that the material in the Guides 341 

provided him with a greater depth of knowledge enabling him to elaborate on the PowerPoints which 342 

were only written in brief bullet points. The materials that were outside of his teaching area were 343 

particularly useful for him. For example, in relation to swine biosecurity, Bunna commented that: ‘I can 344 

read it and summarize the basic concept for bringing to the students when we discuss about diseases in 345 

[my] microbiology course’.  346 
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The Disease Information section of the digital platform was perceived as particularly relevant to support 347 

his students’ assignments as well as the collaborative classroom activities that he designed in class for 348 

problem-based (inquiry) learning. He reported that, ‘I found the disease information [useful], so I gave 349 

them to the students and asked them what did you see? What is the clinical sign that you found? What is 350 

suitable for treatment or prevention?’ ... so I put this to the students and the students gave me their 351 

ideas. It became like a river of ideas flowing between the teacher and the groups of students.’  352 

In addition, Bunna reflected that the materials provided on the digital platform had helped him to think 353 

about and change his teaching approach ‘... previously I just gave a little opportunity for students to 354 

speak, [but] when I visit this digital platform it [reflects] student-centered learning... ... now I try to adopt 355 

and change a bit on my lecture’. Another teaching innovation that Bunna used was to successfully 356 

provide digital materials prior to his face-to-face class, with the expectation that his students would 357 

engage with them in class via a collaborative assignment or class activity. He reflected that: ‘I think that 358 

[with] the student learning-centre[d] approach, the students feel ... confident to share ideas rather than 359 

only listen to the teacher in the class...so it is a good learning environment’.  360 

Further, Bunna was observed using another collaborative teaching method where he divided his class 361 

into four groups and gave each group a handout of different relevant subtopics related to rabies. Each 362 

group read, discussed and used smartphones and noted the key points, which each group in turn 363 

presenting back to the class, with Bunna elaborating to ensure key concepts were explained clearly. This 364 

collaborative approach to learning was highly engaging for students’ learning. 365 

 366 

Challenges 367 

Perceptions of the usability of the digital platform within the context of the RUA’s communication 368 

technology structure and the abilities of faculty are shown in Figure 4. Most responses amongst this group 369 

of faculty were positive, but with no clear patterns within those positive responses. The response to the 370 

question ‘I had control over using the system to improve my teaching’ was poorer than other questions. 371 

[Insert Figure 4 here] 372 

Five key challenges were identified by staff in their accessing and/or use of the digital materials: i) 373 

difficulty of language; ii) poor internet connectivity; iii) lack of time to access materials; iv) lack of 374 

pedagogical materials to support their teaching, and in some cases; v) lack of relevance of materials to a 375 

Cambodian cultural context. Language difficulties were mentioned by all six participants (whose levels of 376 

English competence varied, ranging from very poor to reasonably competent). The main challenge lay in 377 

the use of technical words in English which were difficult to translate into the Khmer language. With 378 

80% of their students coming to the university from rural areas, their English language was poor and it 379 

was difficult for them to learn the technical veterinary medicine vocabulary.  P6 reinforced this 380 

challenge by reflecting: ‘we share the materials...to students..., but it is a limitation for them because 381 

[the materials are] mostly in English’. P1 explained that even the technical words sometimes interfered 382 

with his own comprehension. 383 



14 

 

Poor internet connectivity was the second major challenge for both staff and students; particularly when 384 

off-campus. The digital materials were in large-sized files, which were only suitable for downloading at 385 

the university campus where internet connections were relatively stable. Whilst it was not the primary 386 

intention of the project that students would directly access the platform, even disseminating derived 387 

materials to students during Covid lockdowns (i.e. when most students had to return to their rural 388 

homes where internet access was either non-existent or was slow and intermittent) was difficult for 389 

both faculty and students. P1 shared his frustration trying to help his students during his online teaching 390 

during Covid lockdowns: ‘I face [an]other problem I think we all face ... I teach through the online system 391 

[Telegram, which is] sometimes very hard because some students cannot listen. I call them many times 392 

but they do not respond to me, so it is very hard when we want to get the students to attend my 393 

teaching’.  394 

The third challenge was the heavy workloads of faculty, leaving less time to explore the materials and 395 

decide how to incorporate them into their own PowerPoints. P2 reflected that: ‘we are quite busy so it is 396 

the time challenge for us’. The fourth challenge was the lack of pedagogical support materials within the 397 

digital platform. Faculty had large classes with little space for active learning activities: although, in one 398 

classroom observation conducted in Stage 4, students were able to break out into the wide vestibule 399 

spaces to do their small group task and then return to the classroom to report back, indicating that 400 

some staff were overcoming the small classroom problem. Most faculty were motivated to learn about 401 

student- centred learning experiences, but they lacked the pedagogical understanding to do this 402 

successfully. As P1 said: ‘I think it really good to help students [to] engage to discussion, but sometime 403 

we found that is difficult … we just encourage them to talk but probably everything not so clear’.   404 

The final challenge, that faculty shared was an overall lack of relevance to their Cambodian cultural 405 

context and smallholder farm conditions. For example, P7 noted that they wanted ‘more about parasite 406 

subject[s] because we cannot explain about the pathogen[s] in USA or pathogen[s] in Europe. We focus 407 

on pathogen[s] in Asia’. Furthermore, some of the digital materials explained disease diagnostic tools 408 

that were beyond the capabilities of Cambodian technologies and were unfamiliar to faculty.  409 

 410 

Discussion 411 

The concept of collaboration between veterinary schools from high income countries (HIC) and low to 412 

middle-income countries (LMICs) in order to develop shared research is well established and, more 413 

recently, collaborations to develop standards of teaching have emerged in both the medical 26,27 and 414 

veterinary domains. 8 The WOAH twinning program 16 between veterinary schools in HICs and LMICs has 415 

added formality to these relationships, by creating a framework for the development of curriculum 416 

pedagogy. Several projects that were undertaken under the aegis of the WOAH twinning program 417 

broadly advanced curriculum and pedagogy across the veterinary institutions in the relevant LMICs, 8-15 418 

although the WOAH Day 1 Competencies 7 were generally not the primary focus of those programs. In 419 

the collaboration reported here, Faculty at RUA were asked to reflect upon their ability to deliver the 420 

WOAH competencies, in terms of their academic personnel and teaching resources and their 421 
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pedagogical repertoire. The present work therefore extends the twinning concept, by focusing 422 

specifically on the materials needed to fully address WOAH Day 1 competencies in the veterinary 423 

curriculum in LMICs. 424 

Once faculty at RUA had taken a holistic overview of their ability to deliver the WOAH Day 1 425 

Competencies, they were asked to consider the areas in which they most needed support. The preferred 426 

content areas of Epidemiology, Herd Health and Veterinary Public Health were clearly areas that were 427 

under-represented in the cadre of faculty, so, to that extent their identification of those areas was 428 

relatively unsurprising. On the other hand, faculty placed a strong emphasis on improving their 429 

pedagogical understanding, identifying the need for a broader repertoire of teaching methods that 430 

would be suited to their particular circumstances.  431 

The technical content (including the embedded teaching and learning activities) met two different, 432 

although related, needs of the faculty: firstly, of providing a ‘continuing education’ (CE) platform for 433 

their own learning, and, secondly, of ‘up-skilling’ them in the Day 1 Competencies that they felt under-434 

equipped to teach. This pairing has also been recognised in the medical literature from LMICs: Al-Worafi 435 

noted that 'engaging in continuous learning and staying updated with the latest advancements in 436 

medical knowledge and teaching methodologies is essential for their medical educators’ professional 437 

growth and effectiveness in their role to deliver a curriculum (p. 4). 28 Similarly, as Hill et al. (2021) note: 438 

'If staff can use their skills, and be employed in new roles, they have greater job satisfaction’ (p. 1236). 26 439 

In the context of LMICs, where opportunities for veterinary CE may be scant, 29 digital materials are a 440 

critical source of learning development amongst educators. 30 441 

The digital platform was created as a repository of information, illustrations, teaching aids and student 442 

activities. In terms of improving the curriculum, it provided resources on which the faculty could draw to 443 

develop factually-correct and well-illustrated teaching materials. By intention, it was not designed for 444 

use directly by students; not least because the materials were in English, a language of which most 445 

students had only a rudimentary knowledge. Rather, it was intended that faculty would draw on its 446 

content to populate their own teaching notes and learning activities. The choice of Epidemiology as the 447 

first requirement of the faculty reflects the intrinsic importance of this subject itself, as well as, perhaps, 448 

some of the difficulties non-specialists might encounter in teaching it. The attention paid to 449 

Epidemiology in the WOAH Day 1 Competencies has also been extended by other organisations. For 450 

example, the Food and Agriculture Organisation (FAO) considered that ‘veterinary epidemiology skills 451 

are essential for the animal health workforce to prevent, detect and control infectious diseases’ (p. 1), 31 452 

so developed a program of competencies 32 and training for graduated veterinarians to ensure that they 453 

developed these skills for a quality veterinary service. One such FAO initiative, also in South East Asia 454 

(Thailand), is building post-graduate educational programs on the foundation of the WOAH Day 1 455 

Competencies program, to provide ‘a useful platform for ... strengthening regional disease surveillance 456 

and improving response to both public and animal health problems of international concern’. 33 457 

Important though these post-graduate initiatives are, they are all predicated upon an adequate teaching 458 

program in veterinary primary degrees: which in turn are predicated upon a cadre of Faculty with the 459 

necessary content-knowledge and teaching skills.  460 
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The Herd Health component of the digital platform addressed basic aspects of Herd Management such 461 

as animal nutrition and welfare, but its main foci returned to the symptoms, diagnosis, epidemiology 462 

and management of infectious diseases at the herd level. Nutrition and welfare are important per se, 463 

but also, alongside the control of infectious diseases, are critical components of food security in LMICs. 464 
34 Food security remains tenuous in much of Cambodia, with affordable protein sources being at a 465 

premium, 35 so maintenance of healthy livestock, particularly in the smallholder sector, is important to 466 

mitigating the risk of malnutrition. There is clearly potential for quality veterinary services to mitigate 467 

these problems, at least at the level of disease control, and preferably at the levels of managing 468 

nutrition and welfare. Targeting these aspects of the WOAH Day 1 Competencies should, as with the 469 

aforegoing consideration of epidemiology teaching, ensure that veterinary graduates have at least entry 470 

level skills in these areas.  471 

However, all these desirable outcomes are constrained by the number of faculty at RUA and the physical 472 

and educational resources available to them. This is a ubiquitous problem across all health sectors in 473 

LMICs: ‘in low- and middle-income countries, many educational institutions have insufficient 474 

infrastructure and equipment .... and shortages of teaching staff severe’ (p. 672). 36 In the present study, 475 

faculty included internet access amongst the areas of insufficient infrastructure, noting that, whilst 476 

internet access within the RUA Faculty was generally adequate, outside of Phnom Penh (and especially 477 

in rural areas), internet access was insufficient for its routine use in teaching students. This challenge 478 

was a further reason that the digital resources were developed to be faculty- (rather than student-) 479 

facing. Further, IT support in RUA was also limited, so the use of a complex platform was deemed 480 

inappropriate. Hence, the resources were designed to use an internet platform (Moodle) that is freely 481 

and widely accessible, which requires only limited competence in IT, and which is reasonably compatible 482 

with the under-resourced hardware and internet connectivity constraints of LMICs. Rajapakse et al. 483 

described Moodle in the context of medical education in Sri Lanka as being ‘open source, its features suit 484 

our needs, it is relatively simple to learn and configure yet extremely flexible and powerful’ (p. 452) 37: 485 

features that were also recognized in the present work. However, the use of an internet-based resource 486 

as primarily faculty-facing is relatively unusual, as, in most cases, they are used to address Faculty 487 

shortages and/or supplement faculty instruction directly to students. 38 Creating all the digital resources 488 

under a ‘creative commons’ license enabled faculty to make full use of them without the copyright 489 

issues that constrain most material derived from the internet. Thus, most faculty used the materials as 490 

resources for creating their own PowerPoint presentations in the Khmer language (i.e. to circumvent 491 

students’ lack of English language skills). 492 

 493 

There was a broad consensus of the value of the pedagogical materials. The section of the digital 494 

platform that formally dealt with pedagogical matters was focused upon strategic alignment of teaching, 495 

learning and assessment. Less formal material, which was embedded in the declarative content, 496 

provided a broad range of teaching activities, student exercises, and exemplars of classroom activities to 497 

support each topic. So, whilst a traditional didactic approach was the most generally adopted teaching 498 

method at RUA, all of the respondents used various aspects of the teaching/pedagogical components of 499 

the platform to some extent. The small size of the faculty cadre inhibited wide-scale pedagogical 500 
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innovation, as did the inadequate teaching spaces which necessitated even didactic activities being 501 

repeated three or four times per class. Hence, whilst interested in the pedagogical resources per se, 502 

faculty were more focused upon whether their use could reduce their teaching workload. Interestingly, 503 

the faculty who received these digital materials ‘switched roles’ between being didactic teachers and 504 

digital learners: so that the faculty themselves had become the learners. Thus, constraints such as user 505 

friendly learning management systems, internet services and digital tools to support the online learning, 506 

and the need for a supportive communication technology team pertained. 39 It was perhaps for these 507 

reasons, that the pedagogical materials did not fully support transition from a traditional didactic 508 

teaching approach to a blended learning approach. 40 On the other hand, faculty commentary was that 509 

they aspired to a broader range of pedagogical materials to support innovations in their teaching. It 510 

therefore seems likely that when these resources can be expanded into additional areas, faculty would 511 

adopt them.  512 

Faculty feedback on the accessibility of the digital platform (Figure 4) showed that the aspirations for 513 

accessibility and ease of use had largely been met. However, faculty were keen to be able to add their 514 

own material (notably images) to the platform: largely as many of the images were acquired in East 515 

Africa, and, whilst the scientific content is ubiquitous, relevance would be improved if Cambodian 516 

students were able to place them in the local context. The hope was that illustrating content (e.g. 517 

diseases) with material derived from East Africa, would enable students from different geographical 518 

circumstances to engage with that material; but the feedback seemed to indicate that it was necessary 519 

to illustrate the content in a local context in order to improve student engagement.  520 

The extent to whether the digital platform and its implementation and use is sustainable in the long-521 

term is an important consideration. The academic environment is a key determinant of the persistence 522 

of such initiatives. Hu et al. found that ‘change in medical education practice will falter in contexts that 523 

lack supporting discursive, material-economic, and socio-political arrangements’ (p. 323).41 On the other 524 

hand, many such initiatives are successful, 36 particularly where collaborations between HICs and LMICs 525 

involve the exchange of skills and sharing of expertise. The faculty at RUA clearly perceived this need for 526 

two-way sharing, inasmuch as most faculty members asked to visit the HIC partners in this project to 527 

observe teachers using innovative teaching approaches. The WOAH’s twinning projects, as originally 528 

envisaged, expect such reciprocal visits to be an integral part of the program. It is therefore interesting 529 

that, whilst the focus of the present project was primarily upon the provision of digital teaching 530 

materials, the need to ‘go and see’ how good pedagogy is implemented in high-income countries 531 

remains a significant and substantial concern to the participants at RUA.  532 

The limitations of a project such as this, are primarily that it was undertaken with a small group of 533 

faculty (n=13 total; n=6 active participants with the digital platform). However, when this small group 534 

represents the total cadre of faculty who teach the veterinary program, questions of the size of the 535 

sample group become less relevant. Rather, the present work would appear to represent the universal 536 

insufficient numbers of staff among medical schools in LMICs,42 a situation that is generally worse in 537 

veterinary schools than medical schools. Secondly, the covid pandemic interrupted the implementation 538 

and data collection processes, so (apart from faculty statements that having the digital materials 539 

facilitated their urgent transition to online teaching), it is not possible to determine how, or to what 540 
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extent, this disruption perturbed the present results. Thirdly, our evaluation of the curriculum would 541 

have benefited from incorporating stronger student voices, which should be explored as the next step of 542 

the evaluation.  543 

Conclusions 544 

Taken together, these findings support the intention of the project as a pilot for the development of 545 

teaching resources for all 11 Day 1 Competencies (i.e. the WOAH specific Day 1 Competencies), and to 546 

provide online access to these to veterinary faculty in LMICs in order to enhance veterinary students’ 547 

learning, and to advance the quality of veterinary services available in Cambodia. The use of an open-548 

source educational platform (Moodle) appears to have been well-regarded by those faculty who chose 549 

to use them, and enabling them to readily access materials, despite the internet connectivity barriers. 550 

Further, the use of a creative commons license appears to have facilitated the ability of faculty to 551 

circumvent the most difficult issues of image copyright. The need for more extensive materials 552 

supporting pedagogical expertise was not an expected outcome, but it is very clear that pedagogical 553 

support is a co-equal need with that of developing discipline content. Providing pedagogical materials in 554 

a form that will usefully help to transform the teaching repertoire of the faculty is likely to prove a 555 

significant challenge. On the other hand, expanding the existing two WOAH competencies into the full 556 

11 is less philosophically challenging, but becomes a technically challenging task when the needs of 557 

students to have exemplars, designed in their local language and context, is recognized.  558 

 559 
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  678 

Table 1 679 

a: Some examples of platform content in the domains of Epidemiology and Herd Health 680 

Descriptive, analytic, and applied principles of epidemiology 681 

Concepts of the epidemiology of infectious disease  682 

Methods for description and analysis of disease events 683 

Use of epidemiological concepts to investigate and manage animal disease events 684 

zoonotic, emerging, re-emerging, and transboundary diseases  685 

Application of epidemiological information to help smallholder producers of poultry, small 686 

ruminants, and swine 687 

Use of herd health concepts to manage and improve animal production 688 

b: Some examples of platform content in the domains of teaching and learning  689 

Important principles in teaching practices, including their benefit for students and teachers 690 

Guidance on implementing these practices in veterinary coursework. 691 

Alignment between learning objectives, content and activities, and testing.  692 

Case-Based Teaching and Learning  693 

c: Some examples of platform content in the domain of gender equality in veterinary medicine 694 

Reducing gender inequality by using and teaching a gender-conscious curriculum  695 

Health risks and differences in disease outcomes related to gender 696 

Gender inclusion related to infectious disease prevention and response  697 

Gender inequalities in livestock production 698 

Benefits of women’s empowerment and strategies to empower women in livestock production 699 

 700 

 701 

  702 
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Table 2: Outline document analysis for the material on the digital platform, according to the 
criteria of Dalglish et al. (2020) 

 Criterion Fulfillment 

1 Is the target audience identified? Academic staff.  

2 Is the content suitable for this 
audience with respect to African or 
Asian developing country focus, 
technical accuracy, completeness, 
referenced to current knowledge?  

The style and content is commensurate with an 
audience, which has advanced veterinary 
knowledge and education, whilst potentially 
lacking domain-specific knowledge  

3 What is the 
purpose/intent/intended use? 

To educate staff and to provide them with the 
understanding of the subject necessary to teach 
OIE D1C 

4 Is there any guiding statement at 
the start? 

The home page of the Platform provides a brief, 
but adequate, overview of the material 

5 Are there any noticeable underlying 
assumptions or biases? 

No untoward biases or inappropriate underlying 
assumptions were noted. Illustrations from SE Asia 
would be preferable to those from East Africa 

6 Is there a consistency of style, 
length, format, technical language 
within the content components? 

All materials are provided as powerpoint 
presentations, on a common template, and 
generally with additional information in the ‘notes’ 
pane of powerpoint.  

7 Completeness of the component 
section(s) and as a whole? 

Technical content was very thorough and 
complete, and appropriate for an audience of 
academic staff. Material went beyond the needs of 
graduates for OIE D1Cs, but would be appropriate 
as CE/upskilling for staff  

8 Completeness of the component 
section(s) and as a whole? 

Thorough and complete 

9 Are there references and internal 
cross references? 

Material was thoroughly referenced and 
supported by extensive reading materials 

10 Is there relevant and useful visual 
information? 

Yes: line art, figures and photographs 

11 How well do the topics align with 
OIE Day 1 Competencies? 

The materials are strongly aligned with the 
relevant OIE D1Cs 

12 How well does the material align 
with the needs identified in the first 
visit to RUA in 2019 (Annex 3)? 

Content-focus was strong. Use of a readily 
accessible IT platform, that was compatible with IT 
support and internet bandwith at RUA was 
appropriate 

13 Is the material easily incorporated 
or modified for teaching 
undergraduate students? 

Staff report that the material is readily usable for 
teaching students 

 703 
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Table 3: Summary of responses of RUA veterinary Faculty to the digital resources for teaching WOAH 705 

Day 1 competencies. 706 

Participant # Specialism Degree of use Used material beyond 

specialism 

P1 Ruminant medicine and 

bio-security 

Heavy Yes 

P2 Immunology Moderate Yes 

P3 Pharmacology Moderate Yes 

P4 Microbiology Moderate Yes 

P5 Poultry medicine Moderate Yes 

P6 Public health and risk 

communication 

Moderate Yes 

P7 Parasitology Not used No 

P8 Pig medicine Not used No 

 707 

  708 
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Appendix 1 709 

Questionnaire  710 

Questionnaire 711 

World Organisation for Animal Health (OIE) Digital Learning Platform for the Faculty of Veterinary 712 

Medicine, Royal University of Agriculture, Cambodia. 713 

The purpose of this questionnaire is to evaluate the use and impact of the digital materials developed 714 

by Ohio State University to assist your teaching of the OIE Day 1 competencies. 715 

There are four sections: Content, Digital Platform, Teaching/Learning, Planned Behaviour. For each 716 

statement, please circle the number that most accurately reflects your perspective. The answers are on 717 

a continuous scale. The middle point is neutral. There is an opportunity to explain your responses in 718 

more detail after each group of questions. If there are additional comments that you would like to make, 719 

please use another sheet or raise them in the Focus Group Discussion. Depending on your use of the 720 

digital materials, this questionnaire will take approximately 10 to 40 minutes to complete. 721 

Your name is: ___________________________________________________________________ 722 

(optional, but it will help us to compare your previous answers in section 4) 723 

You are: 724 

¨ Male 725 

¨ Female 726 

Your age is____________________ Years 727 

Your job title is 728 

¨ Dean/Vice Dean 729 

¨ Professor/Associate Professor 730 

¨ Senior lecturer 731 

¨ Lecturer 732 

¨ Other (please specify) _______________________________________________ 733 

Your highest Education level is: 734 

¨ Bachelor of Science/Bachelor of Animal Production and Health 735 

¨ Master of Science/Master of Animal Science 736 

¨ PhD 737 

¨ Other (please specify) _______________________________________________ 738 

How many years have you taught Veterinary Science at University level? ___________________ Years 739 

Please rate your expertise using digital technology for teaching. 740 
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Poor 1 2 3 4 5 6 7 Excellent 

 741 

Please rate how much you engaged with the digital materials. 742 

Did not 

engage 

1 2 3 4 5 6 7 Engaged 

extensively 

 743 

If you did not engage with the digital materials, can you tell us why? 744 

                                                                                                                                                                                    745 

If you did not engage with the digital materials, what might the developers have done differently to 746 

encourage you to engage more? 747 

                                                                                                                                                                                    748 

If you did not engage with the materials at all, you have completed the questionnaire. Thank you. 749 

If you did engage with the materials, even a little bit, please continue with the following questions. 750 

  751 

1. Content: We’re interested to find out about your perceptions of the content intended to 752 

support the teaching of OIE D1Cs in epidemiology, herd health and nutrition, zoonoses and 753 

disease prevention and control programs. 754 

  755 

1.1: Was the content factually accurate to disease/disease management in Cambodia? 756 

Little 

accuracy 

1 2 3 4 5 6 7 Very 

accurate 

 757 

  758 

1.2: Was the content relevant to disease/disease management in Cambodia? 759 

Little 

relevance 

1 2 3 4 5 6 7 Very 

relevant 

 760 

1.3: Was the content relevant to supporting small-holder farming? 761 
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Little 

relevance 

1 2 3 4 5 6 7 Very 

relevant 

 762 

1.4: Was the content relevant to supporting women in agriculture? 763 

Little 

relevance 

1 2 3 4 5 6 7 Very 

relevant 

 764 

  765 

1.5: Can you give examples of content that was very good in meeting the OIE objectives, or was very 766 

poor? Why were these poor/good? 767 

                                                                                                                                                                                                         768 

2. Digital platform: We’re interested to know how easy the platform was to access, and 769 

whether the content was useful to develop your own teaching materials. 770 

  771 

2.1: Was the Digital Platform readily accessible to you (e.g. computer hardware, software, internet)? 772 

Difficult to 

access 

1 2 3 4 5 6 7 Easy to 

access 

 773 

  774 

2.2: Was the Digital Platform ‘user friendly’ to use and to find what you wanted? 775 

Difficult to 

use 

1 2 3 4 5 6 7 User 

friendly 

 776 

2.3: Was the content useful for your teaching? 777 

Not useful 1 2 3 Perfect 5 6 7 Very 

useful 

 778 

2.4: Were you able to easily incorporate the content into your teaching? 779 
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Difficult to 

incorporate 

1 2 3 4 5 6 7 Easy to 

incorporate 

 780 

2.5 What kind of resource was most valuable? Text? PowerPoint? Images? Scenarios? Quizzes? Other? 781 

Please explain why you think this? 782 

                                                                                                                                                                                 783 

2.6: Were there challenges to use English-based resources for instructing in Khmer? 784 

Many 

challenges 

1 2 3 4 5 6 7 Few 

challenges 

 785 

2.7: Please explain any other challenged you experienced? 786 

                                                                                                                                                                              787 

3. Teaching and Learning: We’re interested to find out how you incorporated the digital resources 788 

into your teaching, and how they have supported changes in your teaching methods and 789 

students’ learning? 790 

3.1: Did you find the material on teaching methods (pedagogy) useful? 791 

Little or 

no use 

1 2 3 4 5 6 7 Very 

useful 

 792 

3.2: Did you make any changes to your teaching methods as a result? 793 

None 1 2 3 4 5 6 7 Major 

revisions 

 794 

  795 

3.3: Were you able to reduce the number of repeated classes by using a blended approach (i.e. 796 

combining face-to-face and online learning in ways that complement and supplement each other)? 797 

Examples might include videoing the lecture of one class and uploading it to the OIE Digital Platform 798 

for students; use of online tutorials, hardcopy teaching notes, vs. online resource material; 799 

Little 

blending 

1 2 3 4 5 6 7 A lot of 

blending 

 800 
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  801 

3.4: Did the OIE digital Platform support you to develop student-centred innovations? 802 

No OR I didn’t 

do that 

1 2 3 4 5 6 7 Yes, very 

helpful 

 803 

3.5: Did using the Digital Platform help your students to develop deeper understandings of the content, 804 

or to make better use of their knowledge? 805 

Not really 1 2 3 4 5 6 7 Yes very 

much 

 806 

3.6: Do you think your students are better prepared to help small-holder farmers because of the digital 807 

resources you incorporated into your teaching? 808 

Not really 1 2 3 4 5 6 7 Yes very 

much 

 809 

  810 

3.7: What evidence do you have for any improvements in your students’ learning and preparation for 811 

work? 812 

                                                                                                                                                                              813 

4. Planned behaviour: We’re interested to compare attitudes and expectations to use the 814 

digital resources, that were identified in 2019. 815 

4.1: Having had access to the system during 2021-22, I did use it. 816 

Did not 

use it 

1 2 3 4 5 6 7 Used it a 

lot 

 817 

4.2: In 2019, I predicted that I would use it. 818 

Did not 

intend to use 

it 

1 2 3 4 5 6 7 Intending 

to use it 

 819 

4.3: Using the system was a (bad/good) idea. 820 
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Bad idea 1 2 3 4 5 6 7 Good idea 

 821 

4.4: Using the system was a (foolish/wise) idea. 822 

Foolish 

idea 

1 2 3 4 5 6 7 Wise idea 

 823 

4.5: I (disliked/liked) the idea of using the system. 824 

Disliked 1 2 3 4 5 6 7 Liked 

 825 

4.6: Using the system was (1=unpleasant/7=pleasant). 826 

Unpleasant 1 2 3 4 5 6 7 Pleasant 

 827 

4.7: People who influence my teaching thought that I should use the system. 828 

Should not 

use 

1 2 3 4 5 6 7 Should use 

 829 

4.8: People who are important to me thought that I should use the system. 830 

Should not 

use 

1 2 3 4 5 6 7 Should use 

 831 

4.9: I had control over using the system to improve my teaching. 832 

No control 

at all 

1 2 3 4 5 6 7 Strong 

control 

 833 

4.10: I had the resources (IT, wi-fi, time etc) necessary to use the system. 834 

No control 

at all 

1 2 3 4 5 6 7 Strong 

control 

 835 
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4.11: I had the knowledge necessary to use the system. 836 

No 

knowledge 

1 2 3 4 5 6 7 Excellent 

knowledge 

 837 

4.12: Given the resources, opportunities and knowledge it took to use the system, it was easy for me 838 

to use the system. 839 

Very 

difficult 

1 2 3 4 5 6 7 Very easy 

 840 

4.13: The system was not compatible with other systems I use. 841 

Not 

compatible 

1 2 3 4 5 6 7 Integrated 

well 

 842 

If you have any additional comments, please write them here, or bring them to the Focus Group 843 

Discussion. 844 

                                                                                                                                                                                      845 

             846 

Thank you very much for your time. 847 

 848 

 849 

 850 

 851 

  852 
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Appendix 2 853 

Focus Group Discussion questions 854 

 855 

Focus Group Discussion (FGD) 856 

Faculty of Veterinary Medicine, Royal University of Agriculture, Cambodia. 857 

The purpose of this FGD is to build on some of your responses to the questionnaire to assist our evaluation 858 

of your engagement with and impact of the digital materials developed by Ohio State University in your 859 

teaching of the OIE Day 1 competencies. 860 

There are no right or wrong responses. We are interested in knowing your perspective. There are two sub 861 

sections: Teaching/Learning and Challenges. We anticipate this will take 45 minutes. Are you happy that 862 

the discussion be audio-taped, for later analysis by the Massey University team in New Zealand. I will 863 

pause the tape at any time if there is anything you do not wish to be recorded. 864 

  865 

1. Teaching/Learning: We’re interested to find out how you used the digital resources in your 866 

teaching, and how they have supported changes in your teaching methods, and in students’ 867 

learning? 868 

1.1: What were the key benefits for using/adapting these materials in your teaching? 869 

1.2: Can you provide an example of how you used/adapted any of the teaching materials? 870 

1.3: Can you talk a little about any changes you made in your teaching methods as a result of the 871 

guidance provided about teaching methods? 872 

1.4: Were you able to develop a blended approach in your teaching? (i.e. combining face-to-face and 873 

online learning in ways that complement and supplement each other)? Can you talk a little about how 874 

you did this such as: videoing the lecture of one class and uploading it to the OIE Digital Platform for 875 

students; use of online tutorials, development of textbook, hardcopy teaching notes, vs. online readings 876 

and digital OIE resources; in-class vs. online quiz. 877 

1.5: What kinds of student-centred approaches were you able to develop with the use of the online 878 

materials? Please give examples. How did students react to that change in teaching 879 

1.6: Do you think that the material added value to your students’ learning in terms of deeper content 880 

knowledge or ability to apply their knowledge? If so, how did you see these improvements in your 881 

students’ learning? 882 

  883 

2. Challenges: We’re interested to find out about the challenges you experienced using the digital 884 

materials and how you overcame these? 885 

2.1: What main challenges did you face when accessing/using these materials? (e.g. IT, internet, 886 

access, not relevant, too complex, not motivated….) 887 
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2.2: How did you overcome these challenges? 888 

2.3: Do you need more professional learning opportunities that might help to overcome these 889 

challenges and or/to develop new learning-centred pedagogical approaches? 890 

2.4 What advice might you give to the ISU/OSU developers of future materials to overcome any 891 

of these challenges and to inspire greater engagement? 892 

2.5: Is there anything else you’d like to tell us about your engagement with the OIE digital 893 

materials? 894 

  895 

Thank you for your participation in this Focus group Discussion. 896 

 897 

  898 
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Appendix 3 Outcomes from Stage 1 consultation between faculty at RUA and Massey University  899 

1. To be staff (rather than student) facing 900 

2. To be compatible with the unstable wifi/internet capability of RUA 901 

3. To be stand-alone and require no maintenance from RUA  902 

4. To avoid increasing, and eventually decrease, staff workloads 903 

5. To have on-going in-country support for use of the Platform 904 

6. To be primarily focused upon epidemiology, disease outbreak investigation and management, and 905 

veterinary public health 906 

7. To effectively liaise with the OIE twinning project between RUA and  {redacted} University 907 

8. To enable, and provide training to RUA staff to customise the Platform to Cambodian contexts 908 

9. To facilitate the development of student-centred and blended approaches to teaching 909 

10. To provide on-site support for pedagogical upskilling 910 

11. To be compatible with staff capabilities in using Moodle 911 

12. To present a broad range of materials, not confined to PowerPoints 912 

13. To be designed to assist staff who are not discipline specialists to fill gaps in their knowledge 913 

 914 


