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Abstract 
Most massive open online courses (MOOCs) are offered in English, including those offered by non-
English speaking universities. The study investigated an identified English language dementia MOOC’s 
accessibility and effectiveness in improving the dementia knowledge of non-native English speaker 
participants. A total of 6,389 enrolees (age range 18–82 years; 88.4% female) from 67 countries was 
included in analyses. Dementia knowledge was measured by the Dementia Knowledge Assessment Scale 
(DKAS) before and after the MOOC completion. Rates of completion were also compared. Native 
English speakers (n = 5,320) were older, more likely to be female, less likely to be employed, and had 
lower educational attainment than non-native English speakers (n = 1025). Native English speakers 
were also more likely to care for or have cared for a family member or friend living with dementia than 
were non-native English speakers. Native English speakers had a significantly higher DKAS score both 
pre- (M = 33.0, SD = 9.3) and post-MOOC (M = 44.2, SD = 5.5) than did non-native English speakers 
(M = 31.7, SD = 9.1; and M = 40.7, SD = 7.7 for pre- and post-MOOC, respectively). Non-native English 
speakers with low pre-MOOC dementia knowledge scores gained significantly less dementia knowledge 
following course completion than did native English speakers (p <.001, adjusted for age and education). 
There was no significant difference between the two groups in their likelihood of completing the MOOC. 
Our findings suggest that non-native English speakers are motivated and able to complete the MOOC 
at similar rates to native English speakers, but the MOOC is a more effective educational intervention 
for native English speakers with low dementia knowledge. 

Keywords: massive open online course, dementia, effectiveness, accessible, non-English speakers, 
MOOC 
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Introduction 
Globally, approximately 50 million people have dementia, with this number expected to almost triple 
by 2050 (Alzheimer’s Disease International, 2019). Many more people’s lives are affected by the condition 
physically, psychologically, and economically, as dementia not only affects those people living with 
dementia but their family members, friends, and the professionals working with them as well.  

However, in most countries there is a lack of awareness and understanding of dementia, resulting in 
negative attitudes or stigmatisation of people living with dementia, and barriers to diagnosis and care 
(World Health Organization, 2015). Some studies have shown that the general public demonstrates a 
reasonably good level of awareness and knowledge about dementia (McParland et al., 2012) or common 
dementia symptoms (Cahill et al., 2015; Loi & Lautenschlager, 2015). However, the public has expressed 
uncertainty about less known or early symptoms, treatments, risk factors, and care (Breining et al., 2014; 
Ludecke et al., 2016; McParland et al., 2012; Roberts et al., 2014; Robinson et al., 2014). There is thus 
a need to educate people about wider aspects of dementia to improve outcomes for prevention, 
diagnosis, and care. 

Dementia can be experienced and constructed in diverse ways (Faure-Delage et al., 2012). For instance, 
some cultures consider dementia as a normal part of ageing, while others perceive dementia as a mental 
illness, or linked to supernatural or spiritual beliefs (Batsch & Mittelman, 2012). Ethnic or cultural 
differences have also been found in dementia knowledge and perspectives. Ethnic minority groups in 
predominantly white/Caucasian English speaking countries are reported to both lack knowledge about 
dementia (Ayalon, 2013; Ayalon & Arean, 2004; Connell et al., 2007; Low et al., 2010), and hold more 
negative attitudes or stigma toward people living with dementia (Lee et al., 2010; Low et al., 2010). This 
is especially so for those less acculturated and/or who do not speak English. An Australian national 
survey found that those who spoke a language other than English had a lower level of knowledge 
regarding dementia risk reduction behaviours than did English speaking respondents (Smith et al., 
2014). One-third of Australians have come from culturally and linguistically diverse backgrounds 
(Australian Institute of Health and Welfare, 2016); this is of particular interest in that country. Even so, 
other more global factors such as the projected rate of increase in dementia being greatest in regions 
such as Africa and Asia (Prince et al., 2015) serve as additional imperatives to explore ways to meet the 
dementia information needs of those from non-English speaking backgrounds.  

Massive open online courses (MOOCs) are a scalable and accessible mode of education as they can offer 
world-class teaching and educational resources beyond geographical and social boundaries (Hone & El 
Said, 2016). Anyone can access MOOCs, in many cases free of cost, provided they have Internet access, 
along with sufficient computer and language proficiency (Liyanagunawardena & Williams, 2014). The 
potential benefits may be equalising for those people in developing countries, where attending classes 
at top universities face-to-face is often not possible. MOOCs have the potential to democratise education 
and transform the higher educational landscape (Rambe & Moeti, 2017).  

Most MOOCs are offered in English (Liyanagunawardena & Williams, 2014), even those offered by non-
English speaking universities (Altbach, 2014). MOOCs on dementia are no exception. There are a total 
of 19 dementia-related MOOCs in English and one in Spanish (Class Central, 2020). This situation 
may exclude many potential learners who do not speak either language (Altbach, 2014). MOOCs have 
been criticised both for their low completion rates and being mainly for so-called privileged people from 
the world’s most affluent countries who already have access to digital technologies, international 
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language learning opportunities, and information about MOOCs (Kizilcec et al., 2017; 
Liyanagunawardena et al., 2013). Furthermore, as the optimal language for learning is believed to be 
the learner’s native tongue (United Nations Education, Scientific and Cultural Organization [UNESCO], 
2008), the effectiveness of MOOCs may vary depending on the language in which the course is offered. 
However, little is known about the likelihood of non-native English speakers completing such courses 
and the accessibility of these courses. We know little about whether people with different language 
backgrounds are able to perceive, understand, navigate, and interact with a MOOC (Web Accessibility 
Initiative, 2019). The current study therefore investigated how accessible and effective an identified 
dementia MOOC was for non-native English speakers (i.e., English is not their first language) compared 
to native English speakers for whom English is their first language.  

 

Materials and Methods 

Participants and Procedures  
In 2017, 29,025 people from around the world enrolled in the Understanding Dementia MOOC 
(UDMOOC). The UDMOOC, developed in 2013 by the Wicking Dementia Research and Education 
Centre at the University of Tasmania, is a highly ranked (Class Central, 2019) nine-week online course 
that provides content about dementia pathology, symptoms, risk factors, medical management, 
progression, and care across three modules (King et al., 2014). For this study, 15,783 enrolees consented 
for their data to be used for research purposes. Consenting enrolees were excluded from all analyses if 
they did not complete both the sign-up survey and Dementia Knowledge Assessment Scale (DKAS) 
questionnaire before completing the first UDMOOC module, leaving a sample of 6,389 participants 
from 67 countries.  

The course was offered to anyone who wished to enrol. Participants received reminder and notification 
e-mails about new modules being released and the closing date for the course as it progressed. 
Participation in this research was voluntary. This project received ethical approval from the University 
of Tasmania’s Human Research Ethics Committee.   

Data Collection 
This study collected four main sets of data. Sociodemographic information was collected, including (a) 
age; (b) gender; (c) country of residence; (d) employment status (i.e., currently working vs. currently 
not working); (e) education level (i.e., high school and below, pre-tertiary, undergraduate university 
degree, postgraduate degree, and other); and (f) English language background (i.e., native vs. non-
native). Participants’ relationships with people living with dementia were also examined. Data was 
collected about whether they (a) were a person living with dementia themselves, (b) had a family 
member living with dementia, (c) had a friend living with dementia, (d) had ever provided care for 
someone living with dementia, and (e) had ever worked professionally with people living with dementia.  

Dementia knowledge was measured using the DKAS (Annear et al., 2017), a 25-item English-language 
validated scale with five response options per item: false, probably false, probably true, true, and don’t 
know. The DKAS comprises statements about dementia that are both factually correct (e.g., Alzheimer’s 
disease is the most common form of dementia) and incorrect (e.g., dementia is a normal part of the 
ageing process). Participants received two points for a correct true or false response, one point for a 
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correct probably true or probably false response, and zero points for an incorrect or don’t know 
response. Total scores ranged from 0 to 50. Completion of the course was recorded by obtaining a score 
of 70% or higher on end-of-module quizzes for all three MOOC modules.  

Analysis 
Demographic characteristics for native and non-native English speakers were compared with 
independent samples t tests for continuous variables and chi-square tests for categorical variables. 
Logistic regression was used to examine the association of demographic characteristics and baseline 
dementia knowledge with the completion of the course. A penalised regression spline was fitted for age, 
as the association between age and expected probability of completion was not linear. Linear multiple 
regression was used to examine the association between post-UDMOOC DKAS scores and demographic 
variables, adjusted for baseline DKAS scores. A penalised regression spline was fitted for age, as again 
the association between age and post-UDMOOC DKAS scores was not linear. Interaction models were 
fitted to assess differential rates of completion and post-UDMOOC dementia knowledge gain among 
non-native and native English speakers at different levels of educational attainment and baseline DKAS 
scores. Analyses were conducted in R version 3.6 and in STATA version 15.  

 

Results 
Table 1 shows descriptive characteristics for native English speakers (n = 5320), and non-native English 
speakers (n = 1025). Native English speakers were older, more likely to be female, less likely to be 
employed, and had lower educational attainment than did non-native English speakers. Native English 
speakers were also more likely to care for or have cared for a family member or friend living with 
dementia (26%) than were non-native English speakers (21%). In addition, most non-native English 
speakers reported living in either Australia (61%) or another English-speaking country (28%).  
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Table 1 

Sample Characteristics of the UDMOOC Enrolees: Comparing Native and Non-Native English Speakers  

 Number (percent) Statistics; p value 
Characteristic Total (N = 6,389) Native English speaker  

(n = 5,320) 
Non-Native English speaker  
(n = 1,025) 

 

Age group    χ(3) = 435.69; p < 0.001 

   30 years and younger 1,650 (25.8) 1,122 (21.1) 514 (50.1)  
   31 to 40 years 1,796 (28.1) 1,495 (28.1) 285 (27.8)  
   41 to 50 years 1,941 (30.4) 1,787 (33.6) 144 (14.0)  
   Older than 50 years 1,002 (15.7) 918 (17.2) 82 (8.0)  
Gender    χ(1) = 47.55; p < 0.001 
   Male 733 (11.6) 549 (10.4) 183 (17.9)  
   Female 5,606 (88.4) 4,742 (89.6) 838 (82.1)  
Country of residence    χ(2) = 422.38; p < 0.001 
   Non-English-speaking country 153 (2.4) 37 (0.7) 115 (11.2)  
   Australia 4,622 (72.3) 3,966 (74.5) 625 (61.0)  
   Other English-speaking country 1,614 (25.3) 1,317 (24.8) 285 (27.8)  
Employed 5,021 (79.0) 4,161 (78.5) 838 (82.1) χ(1) = 6.80; p < 0.01 
Education    χ(4) = 188.29; p < 0.001 
   High school and below 710 (11.4) 664 (12.8) 43 (4.3)  
   Pre-Tertiary 2,491 (39.9) 2,173 (41.8) 294 (29.2)  
   Bachelor’s degree 1,516 (24.3) 1,129 (21.7) 379 (37.6)  
   Postgraduate 1,438 (23.0) 1,151 (22.1) 280 (27.8)  
   Other 94 (1.5) 82 (1.6) 11 (1.1)  
Person with dementia 29 (0.5) 28 (0.5) 1 (0.1) χ(3) = 11.41; p < 0.05 
Family with dementia 3,446 (54.7) 3,038 (57.9) 382 (37.8) χ(1) = 137.79; p < 0.001 
Friend with dementia 3,309 (52.4) 2,835 (53.9) 450 (44.3) χ(1) = 30.99; p < 0.001 
Provided care 1,612 (25.4) 1,383 (26.2) 216 (21.3) χ(1) = 10.95; p < 0.005 
Work with people with dementia 4,366 (68.9) 3,630 (68.8) 711 (69.6) χ(1) = 0.30; p = .586 
Pre-DKAS score (M, SD) 32.78 (9.29) 33.01 (9.33) 31.65 (9.07) t(6,343) = -4.28; p < 0.001 
Post-DKAS score (M, SD) 43.62 (6.02) 44.18 (5.47) 40.70 (7.71) t(1,948) = -9.59; p < 0.001 

Note. Regarding discrepancy in total number compared to number of native versus non-native English speakers, 44 participants did not respond as to whether or not English 

was their first language.  
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Completion Rate 
There was no significant difference between the two language groups in terms of their likelihood of 
completing the UDMOOC, (OR = .97 [95% CI: .84, 1.12]; p =.694), with an unadjusted completion rate 
of 65.5% and 65.4% for native and non-native English speakers, respectively. Females, Australian 
residents, and people with higher baseline dementia knowledge scores were significantly more likely to 
complete the UDMOOC. Educational attainment was significantly associated with course completion; 
rates of completion increased with levels of educational attainment (Table 2). However, there were no 
significant interactions between non-native English speaking and education (χ23 = 6.6, p = .084) or 
baseline DKAS scores (χ21 = .4, p = .509), as illustrated in Figure 1a. 
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Table 2   

Odds Ratios with 95% Confidence Intervals for Expected UDMOOC Completion  

  UDMOOC Completion 

Predictor 
Odds 
ratio 

CI p 
Odds 
ratio 

CI p 
Odds 
ratio 

CI p 
Odds 
ratio 

CI p 
Odds 
ratio 

CI p 

(Intercept) 1.9 1.79 – 2.01 <0.001 1.92 1.80 – 2.06 <0.001 1.28 1.10 – 1.48 0.002 0.92 0.75 – 1.14 0.464 1.1 0.78 – 1.56 0.58 

English (non-
 native) 

0.97 0.84 – 1.12 0.694 1.13 0.98 – 1.32 0.101 1.06 0.91 – 1.23 0.448 1.4 0.83 – 2.34 0.205       

Carer       0.9 0.79 – 1.01 0.082                   

Age (penalised 
 spline) 

      135.9   <0.001 157.3   <0.001 142.8   <0.001       

Education: Pre-
 tertiary 

            1.39 1.17 – 1.65 <0.001             

Education: 
 University 

            1.71 1.42 – 2.07 <0.001             

Education: 
 Honours and 
 postgrad 

            1.76 1.45 – 2.12 <0.001             

DKAS score 
 (pre-
 UDMOOC) 

                  1.02 1.02 – 1.03 <0.001       

Non-native 
 English x 
 DKAS score 
 (pre-
 UDMOOC) 

                  0.99 0.98 – 1.01 0.471       

Female                         1.23 1.05 – 1.45 0.012 

Australian 
 resident 

                        1.53 1.10 – 2.12 0.011 

Resident of  
        other English-

speaking 
country 

                        1.23 0.87 – 1.72 0.232 

Observations 6,113 6,068 6,113 6,113 6,108 

Akaike 
 information 
 criterion 

7,888.7 7,762.8 7,789.0 7,779.3 7,861.1 
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Figure 1 

UDMOOC Completion and Dementia Knowledge Scores 

 

Note. Estimated proportion of UDMOOC completion ( a) and post-UDMOOC dementia knowledge 
score (b) at different levels of educational attainment and baseline dementia knowledge (shown on x-
axes). Age held at mean for the cohort (39 years).  

Dementia Knowledge 
Native English speakers had significantly higher DKAS scores both pre- (M = 33.0, SD = 9.3; t(6343) = 
-4.3; p < 0.001) and post-UDMOOC (M = 44.2, SD = 5.5; t(1948) = -9.6; p < 0.001) than did non-native 
English speakers (M = 31.7, SD = 9.1 and M = 40.7, SD = 7.7 for pre- and post-UDMOOC, respectively). 
Adjusted for baseline DKAS score and age, non-native English speakers obtained lower post-UDMOOC 
DKAS scores by an average of 3.1 points ([95% CI: 2.4, 3.7], p < .001). Education was significantly 
positively associated with post-UDMOOC DKAS scores (Table 3), however caring for a person with 
dementia was not. In contrast to results for completion rates, there was a significant interaction between 
non-native English speaking and baseline DKAS scores (χ21 = 36.3, p < .001); native English speakers 
with low baseline DKAS scores obtained significantly greater increases in DKAS scores following 
UDMOOC completion (illustrated in Figure 1b). This result was consistent after adjusting for education 
and for caring for a person with dementia. The observed difference in slopes was .22 points (95% 
CI: .15, .30) per baseline DKAS point. 
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Table 3 

Unstandardized Regression Coefficients with 95% Confidence Intervals for Post-UDMOOC Dementia Knowledge Scores 

  Post-UDMOOC DKAS score 

Predictor β CI p β CI p β CI p β CI p 

(Intercept) 35.28 34.36 – 36.20 <0.001 34.4 33.29 – 35.51 <0.001 36.41 35.43 – 37.39 <0.001 33.77 31.65 – 35.88 <0.001 
DKAS score (pre-
 UDMOOC) 

0.27 0.24 – 0.29 <0.001 0.21 0.18 – 0.24 <0.001 0.23 0.21 – 0.26 <0.001 0.26 0.24 – 0.29 <0.001 

English (non-native) -3.07 -3.74 – -2.40 <0.001 -10.7 -13.17 – -8.31 <0.001 -10.3 -12.80 – -7.78 <0.001 -2.95 -3.64 – -2.26 <0.001 
Age (penalised spline) 1   0.026 2.8   0.002 1   0.02 1   0.034 
Education: Pre-tertiary       2.13 1.28 – 2.97 <0.001             
Education: University       3.53 2.63 – 4.43 <0.001             
Education: Honours and 
 postgrad 

      4.34 3.45 – 5.23 <0.001             

Non-native English x 
 DKAS score (pre-
 UDMOOC) 

      0.22 0.15 – 0.30 <0.001 0.22 0.15 – 0.29 <0.001       

Carer             -0.31 -0.88 – 0.27 0.294       
Australian resident                   1.73 -0.06 – 3.53 0.059 
Resident of other 
English-speaking 
country 

                  1.36 -0.48 – 3.20 0.147 

Female                   0.02 -0.77 – 0.81 0.962 
Observations 1,891 1,891 1,883 1,879 
Akaike information 
 criterion 

11,720.5 11,585.3 11,640.9 11,641.6 
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Discussion 
This study explored how accessible and effective the UDMOOC is in providing dementia education for 
non-native English speakers compared to native English speakers. The results indicated that the 
UDMOOC was accessible to people around the world who were able to perceive, understand, navigate, 
and complete course modules. However, the characteristics of the UDMOOC enrolees who were native 
and non-native English speakers were significantly different. The UDMOOC attracted non-native 
English speakers who were relatively young, highly educated, employed, living in an English-speaking 
country, and who had fewer personal relationships with people living with dementia. This suggested 
that the UDMOOC may not have reached more disadvantaged non-native English speaking learners 
who would not ordinarily have access to educational opportunities (Emanuel, 2013). Instead, we 
recruited a profile of non-native English speakers similar to the profile reported as typical of English-
speaking participants in other MOOCs (Kizilcec et al., 2017; Liyanagunawardena et al., 2013). While 
providing education online may maximise reach, its participants are inevitably those with Internet 
access.  

The completion rate for the UDMOOC we studied was much higher than in other studies (Goldberg et 
al., 2015; Jordan, 2014) due to including only those who completed the DKAS. However, our findings 
that completion rates did not differ between native and non-native English speakers demonstrated that 
the UDMOOC module content was accessible to non-native English speakers. This is in line with 
another dementia MOOC with a higher completion rate than MOOCs addressing different subject 
matter, such as digital literacy (Hadi & Rawson, 2016). This suggests that dementia is a topic of interest 
for many people around the world, and that those interested in learning about dementia may be, for 
various reasons, more motivated or likely to complete the course than those who sign up for MOOCs on 
other areas topics.   

Although the UDMOOC was accessible to anyone who understands English, the findings from this study 
of a greater increase in dementia knowledge for native English speakers suggests that it was a more 
effective tool for this cohort. This was despite non-native English speakers having higher educational 
attainment than native English speakers, while education attainment associated with increased post-
UDMOOC knowledge scores and greater likelihood of course completion. Caring experience, however, 
did not have a significant effect on improvement of post-UDMOOC DKAS scores when native and non-
native English speakers were compared. This is in line with previous research where education through 
the UDMOOC was significantly associated with post-UDMOOC DKAS scores regardless of previous 
experience of dementia (Eccleston et al., 2019). 

Our findings support the claim that the optimal language for learning is the learner’s native language 
(UNESCO, 2008). This supports the case for translation and culturally appropriate adaptation (Altbach, 
2014) of this course, both to enhance learners’ understanding as well as reach additional communities 
and learners needing dementia education. Our results suggest that this will be especially important for 
attracting and effectively educating non-English speakers who have lower educational attainment, such 
as the many older care workers currently working in Australia (Mavromaras et al., 2017) and overseas 
(Hart & Mareno, 2014; Small et al., 2015; Walsh & Shutes, 2013). Such modifications might serve to 
improve understanding of dementia and the care provided to people living with dementia.  
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Limitations 
First, proficiency in English was not measured. It was assumed that those who reported English was not 
their first language would be less proficient in English. Future studies should therefore seek information 
on participants’ level of English proficiency in order to examine the role this might play when learning 
through English language MOOCs. In addition, to explore whether the lower post-UDMOOC DKAS 
scores in non-native English speakers found in this study were due to language barriers, a randomised 
controlled trial should be conducted wherein non-native English speakers are randomly assigned to 
either the course in English or in their native language. A second possible limitation was that data came 
from those enrolees who consented to the research, and who completed both the initial (mandatory) 
survey and the DKAS questionnaire (optional). As a result, these enrolees might have been more 
interested or motivated to complete the course than those who did not complete the optional DKAS 
questionnaire. This may partly explain the high completion rate (65.4%) found in this study compared 
to previously reported overall 38% completion rate for the UDMOOC (Goldberg et al., 2015), which 
includes those who enrolled but did not progress to this point in the course.  

 

Conclusion 
Despite the limitations above, this study contributes towards current literature on the strengths and 
weaknesses of MOOCs, and the potential benefits of conducting dementia education through a MOOC 
platform. The UDMOOC encouraged learners to learn autonomously with the support of the massive 
number of other learners in the course, as well as interaction with lecturers, which might contribute to 
the UDMOOC’s high learner satisfaction rates (Doherty et al., 2018). The UDMOOC, however, was likely 
unable to reach many non-English speakers who need dementia education, due to language barriers or 
inability to access the Internet or MOOCs. Future iterations of this MOOC therefore should consider 
being available in multiple languages with appropriately and culturally adapted content, with active 
promotion in non-English speaking countries to help more people know about and gain access to greatly 
needed dementia education.  
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