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1. AIMS AND OBJECTIVES  

We aimed to pilot a dedicated numeracy course to support the former South Glasgow University 
Hospitals Division with the calculation of drug dosages section in the intravenous drug administration 
course.   
 
The specific objectives were to answer the following questions: 
 
-  What are the numeracy practices involved in learning how to calculate drug dosages for 

intravenous drug administration? 

-  Can voluntary numeracy tuition encourage nursing staff to complete the mandatory assessment 
for the intravenous drug administration course? 

- Which numeracy teaching and learning strategies are most useful to nursing staff in developing 
their confidence in calculating drug dosages? 

- How can this improve awareness of numeracy issues in intravenous drug administration training 
for nursing staff? 

 
2. CONTEXT 

This pilot project is part of an overall strategy to support NHS Greater Glasgow and Clyde develop its 
potential to engage with learners through staff who are in contact with patients and by piloting 
workplace learning that supports adult literacy and numeracy learning (ALN) for NHS employees. 
NHS Greater Glasgow and Clyde is a partner in the Glasgow Community Learning Strategy 
Partnership. 
 
There is national recognition that numeracy skills are an issue within the health sector. A national 
strategy document, ‘Identifying and Supporting the Numeracy Needs of Healthcare Staff in Scotland’ 
has recently been at consultation stage (see: 
 http://www.nes.scot.nhs.uk/news/items/default.asp?id=340).   
 
Anderson & Webster (2001) contend that administration of medications is, probably, the “highest risk 
task” that nurses carry out and deduce that administration errors can lead to harm for patients, not to 
mention the potential damaging consequences for nurses involved. Numerical competence is 
paramount where nurses are administering intravenous drugs but, conversely, there is a widening 
body of international literature demonstrating a general lack of proficiency in numeracy amongst 
nurses (Sabin, 2001). 
 
The Scottish model of adult literacy and numeracy is outlined in the documents Adult Literacy and 
Numeracy in Scotland (2001) report and the good practice framework (in the Literacies in the 
Community: Resources for Practitioners and Managers Pack, 2000). These set out a social practices 
model of literacies, characterised by learning planned according to each individual learner’s interests 
and goals, and situated within the context of their lives and literacies practices. Self-determination is 
a guiding principle, indicating that the identification of potential interest is more relevant than 
identifying need. 
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The project was developed in partnership between the NHS and the Workers’ Educational 
Assocation (Elaine Traynor, Practice Education Facilitator - based Southern General Hospital, 
Catriona Carson, Senior Development Officer for Literacies and Health – based Eastbank, and 
Roisin Deery, Workplace Literacy Development Worker with WEA Scotland).  
 
The WEA is a national, voluntary sector provider of community-based and workplace-based adult 
learning. The WEA has an extensive working relationship with the NHS through the delivery of 
learning programmes including Return to Learn and a learning and communications skills course 
developed through a partnership between the WEA and UNISON. 

 
3. DEVELOPMENT AND DELIVERY 

It was originally anticipated that six pilot courses of three hours each would be delivered with a total 
of 30 nursing and midwifery staff. Five sessions were delivered to a total of 18 participants, 17 of 
whom were female. Three participants spoke English as a second or additional language. The 
majority of participants were staff nurses. One midwife also participated.  
 
Ages of participants were as follows: 
• 25-34: 6 participants 
• 35-44: 5 participants 
• 45-54: 6 participants 
• over 55: 1 participant 

 
The numeracy sessions were offered at a separate time to the drug calculation classes. This was 
because the time allotted for numeracy in the intravenous therapy study day was limited and as such 
did not allow for extra numeracy support for those staff whose numeracy skills proved a barrier to 
learning. All tutoring took place between 1.30-4.30pm. This was identified as the time most suitable 
for staff to attend with regards ward routine etc.  
 
• 20 February, Southern General Hospital: 2 participants 
• 23rd February, Southern General Hospital: 3 participants 
• 7th March, Victoria Hospital: 7 participants 
• 15th March, Victoria Hospital: 2 participants 
• 20th March, Southern General Hospital: 4 participants 

 
Roisin Deery left her post in the WEA which led to the last session being cancelled. 

 
4. COSTS 

Glasgow Community Learning Strategy Partnership funds the latter two posts. This pilot was funded 
by Glasgow Community Learning Strategy Partnership Adult Literacy And Numeracy Action Plan 
2004/06 under the Supplementary Application scheme.  
 
The project was costed as follows: 
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  Total 
Cost 2005/06 

Amount 
Requested  

Staffing Costs (tutor)   £1,128.60 £1,128.60 
Programme/Material Costs  £200 £200 
New Equipment/Upgrading Costs  / / 
Other Costs: Refreshments £100 £100 
Total Expenditure of Proposal  £1,428.60 £1,428.60 
Amount requested in this application £1,428.60 £1,428.60 

 
The costs, at £19.33 per learner were lower than predicted. This was because the last session had 
to be cut; the Workplace Literacy Development Worker delivered some sessions; and expected 
material costs were not used. The actual spend was: 
 
TOTAL EXPENDITURE  Total Award Actual Spend 
Staffing Costs (tutor)   £1,130.00 £  357.00 
Programme/Material Costs  £200 £ / 
New Equipment/Upgrading Costs  / / 
Other Costs: Refreshments £100 £ / 
Total Expenditure of Proposal  £1,428.60 £  357.00 

 
Free calculators were provided to participants from The Big Plus campaign. 
 

5. FINDINGS 
5.1 What are the numeracy practices involved in learning how to calculate drug doses for 

intravenous drug administration? 
Roisin Deery attended an intravenous drug administration course in August 2005  and analysed the 
course materials in order to assess the numeracy and literacy practices involved in IV drug 
calculation. She broke the numeracy tasks into four steps: 
 
• Converting larger units into smaller units and vice versa e.g. milligrams into micrograms 
• Dose: formula using fractions and multiplication 
• Flow rate:  calculation of flow rate by using multiplication by 60 
• Flow rate and patient weight: integrating patient’s weight into fractions formula  
 
Course materials were developed to help participants work through these steps. The level of 
numeracy was levelled below Core Skills Numeracy Intermediate 1 (SCQF level 4). The number of 
steps involved combined makes it complex and there is considerable pressure to get it right. There 
are also significant literacy tasks involved, for example, in understanding the language of 
measurement. The tutor adopted the material in response to participants’ views on how they 
understood it. 

 
5.2 Can voluntary numeracy tuition encourage nursing staff to complete the assessment? 

12 of the 18 participants attended to improve/refresh their numeracy in order to undertake the course 
assessment. Of these 6 (50%) successfully completed the assessment within 3 months of the 
dedicated session. 6 (50%) have yet to complete, giving a conversion rate of 50%. Three participants 
attended prior to attending the intravenous drug administration course and three others attended to 
update their numeracy skills only.  
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In order to assess the previous conversion rate, we looked at three of the intravenous drug 
administration courses in February and March 2005. In total 51 nurses attended. We then looked at 
the three months following each session to see how many nurses had completed the assessment: 
 
• 17 February: 0/17 
• 21 February: 3/11 
• 24 March: 0/13 
 
This represents three completers out of 51 (6%). There was a 16% completion rate for 2005 as a 
whole.  

 
5.3 Which numeracy teaching and learning strategies are most useful to nursing staff in 

developing their confidence in calculating drug doses? 
Providing an option of dedicated numeracy tuition focused specifically on drug calculations gave 
participants with limited skills or confidence in their numeracy an opportunity to address this issue 
directly and in a way which was not disruptive to the main part of the programme.  
 
We asked participants to rate their confidence before and after the numeracy tuition in order to 
measure their distance travelled. These were completed anonymously. The mean ratings are as 
follows: 
 
 Before support After support 
Confidence in numeracy skills for drug calculations 4 7.4 
Confidence in undertaking practice before assessment 4 8.3 
Feeling ready to undertake assignment 4.4 7.7 

 
Eight participants made differences between each of the three elements on which they were asked 
to assess themselves. A summary of these ratings can be summarised as follows: 

 
BEFORE NUMERACY SUPPORT 1 2 3 4 5 6 7 8 9 10
Confidence in numeracy skills for drug 
calculations 

1 2 5 1 7 1 1    

Confidence in undertaking practice before 
assessment 

1 2 6 1 5 1 2    

Feeling ready to undertake assignment 1 1 6 2 3 1 3 1   
 

AFTER NUMERACY SUPPORT 1 2 3 4 5 6 7 8 9 10
Confidence in numeracy skills for drug 
calculations 

    2  5 6 2 3 

Confidence in undertaking practice before 
assessment 

    2  4 8  4 

Feeling ready to undertake assignment     2  5 7 1 3 
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Three participants completed a final section asking them to rate their confidence on completion of 
the assignment. They rated this at 10. For information on each individual learner’s distance travelled, 
see Appendix 2. 
 
Participants were asked for additional, informal feedback by the Practice Education Facilitator. The 
comments were positive, identifying the tuition as "extremely helpful" and stating that "it boosted my 
confidence", and "seeing the calculations done on paper was helpful, as was practising using the 
calculator". One participant provided evidence that the support would be useful for long-term practice 
"I struggled doing drug calculations before the session but have no problem now". Participants were 
also signposted to web links and resources for practice to support self-study. 
 
The numeracy tutor, Flora Lamont from the WEA Scotland, adapted the material in response to 
students views on how they understood it. She said “[the support] succeeds when the students are at 
roughly the same stage – it is less effective where some clearly understand and some do not.” Flora 
identified that ” a one to one at the end of a session was helpful where someone was struggling in 
the group”. Diagnostic assessment may be useful in grouping participants to similar skills levels and 
identifying where a more intensive level of support may be required. Some variation in skills levels 
within group tuition is commonplace in literacy and numeracy tuition. 

 
5.4 How can this improve awareness of numeracy issues in training for nursing staff? 

Awareness of numeracy issues was raised through promoting the training directly to potential 
participants and by gaining approval for release from senior staff. The principal inclusion criteria for 
the numeracy session was those who had undertaken or were about to undertake the intravenous 
drug administration course and had not completed an assessment. Publicity material was targeted at 
this group though it also invited those who “would just like to improve [their] numeracy skills”. 
Participants who had attended the intravenous drug administration course over the last 12 months 
(at both the Southern General and the Victoria/Mansionhouse) were invited to attend by letter.  
Promotional posters were also sent out to all areas of the South Division. Participation was entirely 
voluntary. Elaine Traynor sought approval with senior staff for allowing staff to attend the 3 hours 
long sessions which would require the RNs attending to leave their ward/department areas for this 
time. In all, only six RNs s (of the 25 booked) failed to attend.  Another participant came along to the 
course but had to return to ward duties early into the session. At least two of those booked were not 
able to attend due to staff shortages on their wards. Staff who booked or had indicated interest but 
were unable to participate will be informed of other provision options including future delivery of the 
course.  
 

6. IMPLICATIONS 
Lack of confidence in numeracy skills can be a barrier to development and training for some nursing 
and midwifery staff. The evidence from this pilot suggests that voluntary numeracy provision can 
support staff in overcoming this barrier. The pilot also attracted staff who accessed the numeracy 
support though they did not have to complete the IV drug calculation assessment. It may be 
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appropriate to consider how to offer numeracy support related to training and development to a 
broader range of staff.  
 
This pilot was conducted while a national strategy on ‘Identifying and Supporting the Numeracy 
Needs of Healthcare Staff in Scotland’ was in development. This strategy will raise awareness of the 
issue. This project can be used to document in practice some of the issues raised in this strategy 
document. 
 
The partners involved in the pilot project will explore options to continue to offer this support at future 
training sessions. The materials developed for the course, including information on Internet 
resources, will be available to all drug calculation course participants in any future provision. The 
tutor reported a wide variation in the skills profiles of the participants. New approaches to teaching 
the numeracy element are being integrated into the drug calculation course. This may reduce need 
for additional numeracy support for some staff. In the longer term, guidance on numeracy support is 
expected to emerge from the strategic work being undertaken nationally. 

 
 
Elaine Traynor/Catriona Carson 
 
August 2006 
 
 
Elaine Traynor, Practice Education Facilitator 
Direct line:  0141-232 7633     E-mail: elaine.traynor@ sgh.scot.nhs.uk 
 
Catriona Carson, Senior Development Officer for Literacies and Health  
Direct line:  0141-232 0163     E-mail: catriona.carson@ggc.scot.nhs.uk 
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Appendix 1: Sample text from learning materials 
 
1. Conversions 
2. Dose – Want Have Amount 
3. Flow rate ml/hr 
4. Flow rate & patient weight 
 
------------------------------------------------------------- 
1. Conversions 
1Kg = 1000g mg = milligram 
1g = 1000mg mcg = microgram 
1mg = 1000mcg 
 
Convert larger unit to smaller unit – multiply by 1000 1kg x 1000 = g 
Convert smaller unit to larger unit – divide by 1000 g ÷ 1000 = kg 
 
Examples 
– 0.5 g to mg 
– 2000g to kg 
– 1.45L to ml 
– 0.0125kg to g 
– 3.2L to ml 
– 3750g to mcgs 
– 25000mg to kgs 
– Ampoule of digoxin 0.5mg in 2ml. How many mcg/ml? 
– Ampoule of fentanyl 0.05mg/ml. How many (in mcg/ml) is there in a 2ml ampoule? 
 
------------------------------------------------------------- 
 
2. Dose 
 
Dose =  Want  x  Amount 
 Have 
 
Examples 
Prescribed 600mg aspirin Prescribed 170mg aminophylline 
Available 300mg Available 250mg 
Package – 1 tablet Package – 10 mL 
 Calculate the volume of injection for required dose 
 
Prescribed 200mg furosemide 
Available 250mg vial 
Volume – 25mL  
Calculate the volume of injection for required dose 
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------------------------------------------------------------- 
3. Flow rate ml/hr 
 
glycerine trinitrate(GTN) 
GTN 10mcg/min (50mg in 50mL) 
 
Dose/min to Dose/hr  x  60 
 
10mcg x 60 = 600 mcg ÷ 1000 = 0.6 mg 
 
0.6    x  50ml 
50mg 
 
 
GTN 15 mcg/min (50mg in 50mL) 
15 mcg x 60 = 900 mcg ÷ 1000 = 0.9 mg 
 
0.9    x  50mL 
50mg 
------------------------------------------------------------- 
4. Flow rate and patient weight 
 
dobutamine 
5mcg/kg/min (250mg in 50mL) 
 weight = 70kg 
 
5mcg x 60 = 300mcg ÷ 1000 = 0.3 mg 
0.3mg x 70 = 21mg 
 
21mg       x 50mL 
250mg 
 
 
dopamine 
10mcg/kg/min (200mg in 50mL) 
 weight = 65kg 
 
105mcg x 60 = 600mcg÷ 1000 = 0.6 mg 
0.6mg x 65 = 39mg 
 
39       x  50mL 
250mg 
-------------------------------------------------------------
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Appendix 2: Individual responses to confidence ratings (anonymously completed) 
 

Learner 1. Before support After support 

Confidence in numeracy skills for drug calculations 3 9 

Confidence in undertaking practice before assessment 3 8 

Feeling ready to undertake assignment 3 8 

 
Learner 2. Before support After support 
Confidence in numeracy skills for drug calculations 4 8 
Confidence in undertaking practice before assessment 4 8 
Feeling ready to undertake assignment 4 8 
 
Learner 3. Before support After support 
Confidence in numeracy skills for drug calculations 3 7 
Confidence in undertaking practice before assessment 3 7 
Feeling ready to undertake assignment 3 7 
 

Learner 4. Before support After support 
Confidence in numeracy skills for drug calculations 2 5 
Confidence in undertaking practice before assessment 2 5 
Feeling ready to undertake assignment 2 5 
 
 Learner 5. Before support After support 
Confidence in numeracy skills for drug calculations 5 5 
Confidence in undertaking practice before assessment 3 5 
Feeling ready to undertake assignment 4 5 
 
Learner 6. Before support After support 
Confidence in numeracy skills for drug calculations 5 10 
Confidence in undertaking practice before assessment 5 10 
Feeling ready to undertake assignment 8 10 
 
Learner 7. Before support After support 
Confidence in numeracy skills for drug calculations 5 7 
Confidence in undertaking practice before assessment 5 7 
Feeling ready to undertake assignment 5 7 
 
Learner 8. Before support After support 
Confidence in numeracy skills for drug calculations 7 9 
Confidence in undertaking practice before assessment 7 10 
Feeling ready to undertake assignment 7 9 
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Learner 9. Before support After support 
Confidence in numeracy skills for drug calculations 3 8 
Confidence in undertaking practice before assessment 3 8 
Feeling ready to undertake assignment 3 8 
 
Learner 10. Before support After support 
Confidence in numeracy skills for drug calculations 5 8 
Confidence in undertaking practice before assessment 5 8 
Feeling ready to undertake assignment 5 8 
 
Learner 11. Before support After support 
Confidence in numeracy skills for drug calculations 5 8 
Confidence in undertaking practice before assessment 5 8 
Feeling ready to undertake assignment 5 8 
 
Learner 12. Before support After support 
Confidence in numeracy skills for drug calculations 5 7 
Confidence in undertaking practice before assessment 7 8 
Feeling ready to undertake assignment 7 7 
 
Learner 13. Before support After support 
Confidence in numeracy skills for drug calculations 3 10 
Confidence in undertaking practice before assessment 3 10 
Feeling ready to undertake assignment 4 10 
 
Learner 14. Before support After support 
Confidence in numeracy skills for drug calculations 2 8 
Confidence in undertaking practice before assessment 2 8 
Feeling ready to undertake assignment 3 8 
 
Learner 15. Before support After support 
Confidence in numeracy skills for drug calculations 5 7 
Confidence in undertaking practice before assessment 5 7 
Feeling ready to undertake assignment 7 7 
 
Learner 16. Before support After support 
Confidence in numeracy skills for drug calculations 6 10 
Confidence in undertaking practice before assessment 6 10 
Feeling ready to undertake assignment 6 10 
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Learner 17. Before support After support 
Confidence in numeracy skills for drug calculations 3 8 
Confidence in undertaking practice before assessment 3 8 
Feeling ready to undertake assignment 3 8 
 
Learner 18. Before support After support 
Confidence in numeracy skills for drug calculations 1 7 
Confidence in undertaking practice before assessment 1 7 
Feeling ready to undertake assignment 1 7 
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Appendix 3: Publicity materials 
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