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Background

Administering medication is one of the high-riskka a health care
professional should be able to perform. The ovenadpose of the
development project MAQ (Medication administratoumlification) is to
prevent medication errors and to improve patiefetga

Sigma is a tool in the MAQ project, a web applicatand a learning
environment for practising dosage calculation anwddbsage calculation tests.
Sigma offers both students and professionals assafesupportive learning
environment for training drug dosage calculation.

When doing exercises in Sigma, the user is offéxedrandomized
calculation problems, displayed one at a time. fitmdlems usually contain
one question but can also be structured into twibree sub-questions. The
user provides the answer by entering a value intimput field and choosing
the correct unit from a dropdown list. The usealso expected to enter a
description of the problem solving procedure inbenmenting box. After
submitting the answer, Sigma provides immediatdifaek, but instead of
revealing the correct answer Sigma provides a maalation, aimed to
support the user to develop an understanding oftheveurrent type of
problems should be solved.

Aim of project and research questions

The aim of this part of the project has been teetigythe learning
environment Sigma from a user perspective regariicignical usability,
pedagogical usefulness and learning dosage catmulat

The research questions covered both the techrselility and the

pedagogical usefulness of the learning environment:

1. How did the technical and graphical solutions @&f tiser interface meet
the needs of the user?

2. To which extent did the students find practisinggdcalculation in Sigma
useful?

3. How did working in the Sigma learning environmanprove learning in
dosage calculation?
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Research method

In this study the learning environment Sigma wést pested by 171
pharmacy students in autumn 2009. Students weesgiwo compulsory
assignments; to practise drug calculation by utiegSigma learning
environment and to provide feedback about it.

During the testing period 164 students used Sigmd, their actions in Sigma
were recorded in a log. Moreover, data regardindesits’ experiences of
Sigma were collected using a web questionnaire oth attitude items on a
visual analogue scale (VAS), and open-ended questithe response rate was
96.5 % (n=165), partly due to the compulsory assignt. Thus, the approach
in the analysis was both qualitative and quanti¢ati

In order to compare the reported experiences vatfopmance, some log data,
describing the number of solved problems and tmeb=ux of correct and false
answers respectively, was extracted from the Sigmvironment. The log data
table and the survey data table were then joinkd.ldg data revealed that the
extent to which students used the Sigma environwvemtd widely, between

1 and 90 solved problems with an average of 19.5.

The number of correct answers ranged from non® @nd the incorrect
answers from none to 18. A correct answers quosageaerated by dividing
the number of correct answers with the number bviesbproblems. This quota
showed that there where students who failed ithallpproblems they tried to
solve, but also students who solved all their gotd correctly, the mean
value being 0.76. Furthermore, the students weeda® estimate their drug
calculation skills on a school grade scale fron057lhe estimations ranged
over the whole scale from 5 to 10 with an averagg2i.

The difficulty level item (very easy .. very diffilt) scored values between 1
and 80 with an average of 29.7 suggesting thastidents experienced the
problems rather easy or moderate, and no one exped them as very
difficult. There was a strong correlation betwestireated calculation skills
and experienced difficulty level (corr. -.567 agSi000). This is also
expressed in the mean value of experienced diffiheing significantly
higher (M=45.44) among the low-graders (grade 5-7) comptréiae high-
graders (M25.16).

The usefulness item (very poor .. very good) scoeddes between 1 and 100
with an average of 45.5 suggesting that the stgddedmed Sigma as
moderately suitable for this purpose.

The big differences in student activity arousedhspicion that those who had
used Sigma only a few times may not have beentaldgpress informed
opinions about Sigma. Hence, the students wereisfditwo groups: the
active ones who had solved ten problems or mor&3h)ycorresponding to
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two whole sessions, and the inactive ones who blw@d only nine problems
or less (n=33).

The open-ended questions yielded a large amouhbadugh answers, which
reflects a high level of engagement. The matedataining 50 printed pages
was analysed by content analysis. Forcing respdsdeparticipate in a
survey is known to affect the trustworthiness @f #imswers. In this case, the
thorough answers to the open-ended question sutiggshe respondents did
not answer the survey without commitment.

Results
Most of the students were content with the learmingironment and found it
easy to use. Students also appreciated the aviylaifithe tool, being able to
use it at any computer and without time restrictiorhe following features in
the Sigma user interface were criticized and valslbibject for future
development:

* A more inspiring graphical interface.

» The dropdown list for choosing unit was bothersamese.

» Describing the problem solving procedure in theuirfeld was

difficult.
» Lack of a calculator.

A majority of the students experienced that Signaa & useful tool in
practising drug calculation. However, some studeststed more challenging
problems and problems more related to their searta of interest -
pharmacy. The problems containing 2-3 sub-questi@re experienced as the
most challenging. Furthermore, intravenous medicathade the students
curious to investigate an area that might be ingmrtor only a few of them in
their future working life.

The usefulness expressed in the open-ended questamsupported by the
guantitative data. Within the active group, thesswa correlation between
experienced usefulness and number of solved prab{e301 at Sig .003),
suggesting that those who liked the environmemt ased it more frequently.

A majority of the students expressed in their comisi¢hat Sigma as a
learning environment supported them in improvingrtkills in drug
calculation. However, some students criticized thatuser is not allowed to
review an earlier question.

The answers from the active students revealedralaton between
experienced difficulty and the correct answers gyoorr. -.379 at Sig .000).
This suggests that those who found the problemsadas succeeded better
when practising in Sigma.

It may be a bit surprising that students who edtntiaeir drug calculation
skills as rather poor still choose to study phagmacpossible explanation
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may be that students simply underestimate theisskimong the active
group those who estimated their skills as good simzeeded better which
was expressed by the correlation between the dstihsills and the correct
answers quota (corr. .388 at Sig. .000). The caticels mentioned above
could not be observed within the inactive groupicltsupports the
assumption that their answers may be unreliable.

Conclusions

This pilot study offered important information segging that the user
friendliness of the learning environment is satisfay, but can still be
improved.

The target group - pharmacy students - experietiwddhe calculation
problems in Sigma were useful and beneficial algotney found that the
problems were more directed to nursing professgria confirm this, the
study should be revised and replicated among nytirdents. This finding
also suggests that features should be develop®igjina to define a personal
user profile and to match the problems to the pesfile.

Some informants appreciated the pedagogical appnhere model solutions
with several ways to solve the specific calculati@re presented. Other
students wanted the correct answer instead ohgettiggestions how this
type of calculation problem is solved. Future stgdihould be designed to
distinguish the preferences of the different stislen

The results suggest that students with weaker ledilog skills did not practise
as much (M13.36 problems) as those with better skillss@\.17 problems).
On the other hand, those with weak skills shou&tiise more to improve
their skills. However, this material does not rdwely those with weak skills
didn’t practise. Future studies should focus ongihestion if the Sigma
environment contains features repulsing the weadestts.

In their comments the students expressed that Ssgimaorted their learning.
In order to confirm this, longitudinal logs shoudd collected to explore if
practising in Sigma actually contributes to imprayidrug calculation skills.
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