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Student retention and progression in Higher 
Education

University student retention and progression ® major issues in HE.

HEIs ® minimise student drop-out rates and maximise student potential. 

ü Financial and reputational reasons.

ü Personal/academic development.

ü Financial considerations of students ® in debt early in their adult life. 

ü Entry in an undergraduate degree programme ® academically capable, with 
adequate support ® can attain degree.
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BBC News website (2017). 
Available at: 
https://www.bbc.co.uk/ne
ws/education-40641971

https://www.bbc.co.uk/news/education-40641971


Coronavirus SARS-CoV-2 pandemic impact in 
Higher Education

HE students ® new added fears + anxiety due to the on-going pandemic. 

ü Different university experience.

ü Impacted employment market ® loss of thousands of part-time jobs.

ü Difficulty to adapt due to close of schools ® transition from lockdown to 
university
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The Guardian (2020). 
Available at: 
https://www.theguardian.c
om/education/2020/sep/1
9/uk-universities-predict-
record-student-dropout-
rate

https://www.theguardian.com/education/2020/sep/19/uk-universities-predict-record-student-dropout-rate


University student drop out: reasons? 

University student drop out (UK National Audit Office report, 2007):

Ø personal  

Ø institutional/course-related issues 

Ø financial 
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Foy and Keane, 2017. 
Available at: 
https://www.tandfonline.co
m/doi/full/10.1080/0309877
X.2017.1311994?scroll=top&n
eedAccess=true

https://www.tandfonline.com/doi/full/10.1080/0309877X.2017.1311994?scroll=top&needAccess=true


Student retention and progression in 
BSc Biomedical Science (DMU)

BSc Biomedical Science (Hons) at De Montfort University (DMU, UK) ® failed due 
to academic circumstances after year 1: 

- 17.6% in 2013/14

- 19% and 2014/15 

(Source: DMU reporting software, Tableau). 
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Tackled to improve retention & 
progression

DMU website. 
Available at: 
https://www.dmu.ac.u
k/about-dmu/quality-
management-and-
policy/academic-
quality/data-
management/accessing
-the-data.aspx

https://www.dmu.ac.uk/study/courses/undergraduate-courses/biomedical-science-bsc-hons-degree/biomedical-science-bsc-hons.aspx
https://www.dmu.ac.uk/home.aspx
https://www.dmu.ac.uk/about-dmu/quality-management-and-policy/academic-quality/data-management/accessing-the-data.aspx


Plan to improve BMS student retention 
and progression

Strategies to improve retention and 
progression BMS (DMU, UK) in 2016/17: 

Ø Intensive induction week with social 
and networking events with 
academics. 

Ø Increased the number of lectures on 
foundation in STEM. 

Ø More tutorials and creation of 
“surgery” hours (weekly drop-in 
sessions) in each module. 
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Preliminary strategies might have translated into a 
trend in the reduction of drop outs due to 

academic circumstances after year 1

Level 4 BMS student drop outs due to academic reasons
(Source: DMU reporting software, Tableau, January 2019). 



Virtual teaching resources
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Virtual teaching resources could be useful tools to: 

Ø Address the increasing shortage of health professionals (WHO, 2015). 

Ø Tackle the significant increase of scientific knowledge over the past several 
years (Aysan, 2015).

Ø Provide long-term impact on student learning and engagement with flexible 
access (Coleman & Smith, 2019).

Available at: 
https://www.who.int/hrh/documents/elearnin
g_hwf/en/

https://www.tandfonline.com/doi/full/10.1080/23752696.2019.1599689
https://www.who.int/hrh/documents/elearning_hwf/en/


Utility of the virtual laboratory 
resources and simulation
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Virtual lab simulation ® an effective supplement to traditional teaching activities 
for education (de Vries and May, 2019).

Available at: 
https://pubmed.ncbi.nlm.
nih.gov/30748084/

Combination of virtual and physical laboratories ® Best practice (de Jong et al., 2013) 

Available at: 
https://pubmed.ncbi.nlm.
nih.gov/23599479/

https://pubmed.ncbi.nlm.nih.gov/30748084/
https://pubmed.ncbi.nlm.nih.gov/23599479/


DMU e-Biology: development
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DMU e-Biology ® development

DMU graphic designers are collaborating with academics and biomedical scientists 
registered by the HCPC (UK Health and Care Professions Council).

Development started in summer of 2017 ® will cover the specifications for AS and A level 
described by the Assessment and Qualifications Alliance (AQA, 2019) for human biology.

Methods used ® similar to those described to develop DMU e-Parasitology (Peña-Fernández 
et al., 2017).

Available at: 
https://library.iated.org/view/PENAFER
NANDEZ2017BUI

https://www.aqa.org.uk/subjects/science/as-and-a-level/biology-7401-7402
https://library.iated.org/view/PENAFERNANDEZ2017BUI


DMU e-Biology
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BMS students require basic support in STEM 
subjects ® e.g. BTEC routes. 

Chemistry/biochemistry modules ®
particularly challenging and often causing 
stress.

DMU e-Biology 
® developing a complete e-learning package 
designed to enhance learning and underpin the 
fundamental concepts of biology and 
biochemistry

® Available on the DMU website in 2020 here 
(Image courtesy of DMU; Peña-Fernández A, 2020): 
http://parasitology.dmu.ac.uk/ebiology/index.htm

Overview of the DMU e-Biology home page (Image courtesy of DMU; Peña-
Fernández et al., 2019). 

Available at: http://parasitology.dmu.ac.uk/ebiology/index.htm

http://parasitology.dmu.ac.uk/ebiology/index.htm
http://parasitology.dmu.ac.uk/ebiology/index.htm


DMU e-Biology: structure
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Available at: 
https://library.iated.org/view/PENAFER
NANDEZ2017BUI

DMU e-Biology has the following modules [More details have been described in 
Peña-Fernández et al. (2017)]: 

Ø A theoretical module with mini e-learning units that cover the basic 
Biology/Chemistry and related concepts delivered across our programmes. 

Ø A virtual laboratory module with engaging and interactive units about different 
biomedical techniques.

Ø A virtual microscope module with virtual histology slides. 

Ø A module with virtual clinical case studies.

https://library.iated.org/view/PENAFERNANDEZ2017BUI


DMU e-Biology: theoretical module
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Overview of the DMU e-Biology’s theoretical module (Image courtesy of DMU; Peña-Fernández et al., 2021). 
Available at: http://parasitology.dmu.ac.uk/ebiology/index.htm

http://parasitology.dmu.ac.uk/ebiology/index.htm


DMU e-Biology: theoretical module

Peña-Fernández et al. DMU e-Biology. T&L Conference, 2021 

Overview of two e-learning units in the DMU e-Biology’s Theoretical Module displaying a formative assessment 
(Images courtesy of DMU; Peña-Fernández et al., 2019). 

Available at: http://parasitology.dmu.ac.uk/ebiology/units/Nervous%20System/story_html5.html and 
http://parasitology.dmu.ac.uk/ebiology/units/excretory-system/story_html5.html

http://parasitology.dmu.ac.uk/ebiology/units/Nervous%20System/story_html5.html
http://parasitology.dmu.ac.uk/ebiology/units/excretory-system/story_html5.html


DMU e-Biology: 

virtual laboratory module
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Units developed so far related to medical histology:

Ø Microtome and tissue sample.

Ø Tissue sample staining. 

Overview of the DMU e-Biology Virtual Laboratory module 

(Image courtesy of DMU; Peña-Fernández et al., 2021).  

Available at: 

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm
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Utility of the virtual laboratory resources and 
simulation

Virtual lab simulation ® an effective supplement to traditional teaching activities 
for education (de Vries and May, 2019).

Available at: 
https://pubmed.ncbi.nlm.
nih.gov/30748084/

Combination of virtual and physical laboratories ® Best practice (de Jong et al., 2013) 

Available at: 
https://pubmed.ncbi.nlm.
nih.gov/23599479/

https://pubmed.ncbi.nlm.nih.gov/30748084/
https://pubmed.ncbi.nlm.nih.gov/23599479/


DMU e-Biology laboratory: 
microtome and tissue sample
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Overview of the DMU e-Biology Histology Technique unit and H&E unit (Images courtesy of DMU; Peña-Fernández et al., 2019).  
Available at: http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm

Available at: 
https://library.iated.org/view/PENAFER
NANDEZ2018HIS

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm
https://library.iated.org/view/PENAFERNANDEZ2018HIS


DMU e-Biology laboratory: 

e-learning units structure

Overview of the DMU e-Biology Histology Technique unit (Image courtesy of DMU; Peña-Fernández et al., 2019).  

Available at: http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm

Menu – index 
of the unit

Image of equipment 
(microtome).
Red circles display 
individual components 
in detail when mouse 
hovers over item

Navigation buttons

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm


DMU e-Biology laboratory: 
e-learning units structure

Overview of one of the DMU e-Parasitology staining units (Kinyoun stain) displaying the structure (Image courtesy of DMU). 
Available at: http://parasitology.dmu.ac.uk/learn/lab/Kinyoun/story_html5.html

http://parasitology.dmu.ac.uk/learn/lab/Kinyoun/story_html5.html


DMU e-Biology: 

staining methods
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Overview of the DMU e-Biology 

Histology Technique unit and H&E unit
(Images courtesy of DMU; Peña-

Fernández et al., 2019).  

Available at: 
http://parasitology.dmu.ac.uk/ebiolog

y/biologyLaboratory_units.htm

Content:

Ø Videos of technique.

Ø Protocols and procedures. 

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm


DMU e-Biology laboratory: 
clinical biochemistry practicals
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Overview of the DMU e-Biology Clinical Biochemistry practicals (Images courtesy of DMU; Peña-Fernández et al., 2021).  
Available at: http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm


DMU e-Biology laboratory: 
clinical biochemistry practicals
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Overview of the DMU e-Biology Clinical Biochemistry ELISA practical (Image courtesy of DMU; Peña-Fernández et al., 2021).  
Available at: http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm

Populated with quizzes, 
formative questions and 
exercises: 

® facilitate audience 
engagement and active 
learning 

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm


DMU e-Biology: 
virtual microscope module
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Overview of a digitised histology slide in the DMU e-Biology (Image courtesy of DMU; Peña-Fernández et al., 2019). 
Available at: http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm

Virtual microscope module ® with a 
real slide collection of tissue sample 
slides. 

Virtual microscope benefits (Peña-Fernández 

et al., 2018):

® remote access to slides of high 
clinical quality for all users. 

® could facilitate the acquisition of 
problem-solving skills .

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm


DMU e-Biology: 
virtual microscope module

Overview of a digitised histology slide in the DMU e-Biology 
(Image courtesy of DMU; Peña-Fernández et al., 2019). 
Available at: 
http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_
units.htm

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm


DMU e-Biology: 
virtual microscope module
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Overview of a digitised histology slide in the DMU e-Biology (Image courtesy of DMU; Peña-Fernández et al., 2019). 
Available at: http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm

http://parasitology.dmu.ac.uk/ebiology/biologyLaboratory_units.htm


DMU e-Biology: 
virtual case studies module
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Overview of the DMU e-Biology Virtual Case Studies module (Images courtesy of DMU; Peña-Fernández et al., 2021).  
Available at: http://parasitology.dmu.ac.uk/ebiology/units/case-study01/story_html5.html

Virtual case studies ® interactive, 
with different degrees of difficulty 
® facilitates the acquisition of 
clinical and parasitology skills 
including key transversal 
competences (e.g. critical 
thinking, problem-solving skills). 

Students can use the virtual 
microscope to resolve the case 
studies.

http://parasitology.dmu.ac.uk/ebiology/units/case-study01/story_html5.html
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Overview of the DMU e-Biology 
Virtual Case Studies module 
(Images courtesy of DMU; 
Peña-Fernández et al., 2021).  
Available at: 
http://parasitology.dmu.ac.uk/
ebiology/units/case-
study01/story_html5.html

http://parasitology.dmu.ac.uk/ebiology/units/case-study01/story_html5.html


DMU e-Biology: 
other resources
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Overview of the DMU e-Biology HCPC section 
(Images courtesy of DMU; Peña-Fernández et al., 2019).  

Available at: 
http://parasitology.dmu.ac.uk/ebiology/ebiology_HCPC.htm

http://parasitology.dmu.ac.uk/ebiology/ebiology_HCPC.htm
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e-Biology: the results

Impact (data not published yet): 

® Clinical training programmes across the UK have 
abandoned or significantly reduced face-to-face 
laboratory teaching during 2020/21 to meet the 
social distancing regulations. 

® e-Biology® is being used at three universities: 
Nottingham, Chester & DMU.

Future application:

® Academics can enrich their strategies for teaching 
and make their sessions more appetising and 
stimulating.

® CPD/ course development for future technicians, etc.

(e-Biology character, courtesy of DMU, 
Peña-Fernández A.).
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e-Biology: the results

Impact about the clinical biochemistry practicals (Peña-Fernández et al., 2021; data not published 

yet): 

® BIOM3001 virtual practicals (n=41 out of 169; 2020/21) at BSc Biomedical 
Science (DMU).

The formative assessments and mini-games available in these two practical units enhanced 
my learning

Peña-Fernández et al. DMU e-Biology. T&L Conference, 2021 
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Peña-Fernández et al., 2019. Book 
chapter available in the ebook: 
https://www.unebook.es/es/ebook
/x-encuentro-de-innovacion-en-
docencia-universitaria-al-futuro-
con-el-pasado_E0002663649

Previous approaches: 
blended learning

https://www.unebook.es/es/ebook/x-encuentro-de-innovacion-en-docencia-universitaria-al-futuro-con-el-pasado_E0002663649


ü BMS academics have used blended 
learning to teach molecular 
techniques  (n=48, BIOM2001, 
2018/19). 

• 91.7% reported to have learnt to 
perform a very specific biomedical 
technique (PCR).

• 75% (only 2.1% disagreed) indicated 
blended learning experience 
enhanced their satisfaction of 
studying at DMU.

Previous approaches: 
blended learning
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e-Biology: significant highlights

The knowledge learnt in Clinical Biochemistry will help me in my future career
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DMU e-Biology®:

®Could aid enhancing motivation, which is a critical component of 
students’ academic success in terms of retention, learning and 
subsequent performance.



Conclusions

Preliminary outcomes I:

1) Virtual laboratory ® could facilitate the 
acquisition of clinical biochemistry skills. 

2) Virtual case studies ® encourage self-
learning and autonomous work (e.g. alcohol 
abuse and biomarkers of disease in clinical 
samples). 

3) These two modules combined with the 
virtual tissue slides ® can facilitate a team-
based learning approach, which involves 
(self-work followed by teamwork using 
different platforms, e.g. Blackboard 
Collaborate Ultra).

Human cells. Artworks created for the DMU e-Biology 
(Images courtesy of DMU; Peña-Fernández A., 2019).

Peña-Fernández et al. DMU e-Biology. T&L Conference, 2021 



Conclusions
Preliminary outcomes II:

4) The availability of this resource prior to 
students starting their course may enable 
earlier engagement and improve student 
retention.

5) e-Biology could enhance motivation and 
engagement, developing students’ 
competencies within problem-solving, 
critical thinking and the ability to employ 
multiple perspectives

Artwork created for the DMU e-Biology 
(Images courtesy of DMU; Peña-Fernández A., 2021).
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Help tackling attrition in STEM programmes



Antonio.pena-fernandez@dmu.ac.uk

Thanks for your attention!

(e-Biology character, courtesy of DMU, Peña-Fernández A.).
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