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Abstract

Aim: A survey was conducted in undergraduate medical students enrolled in 3 or 4-year degree
programs in Nursing, Midwifery, Radiology and Medical Imaging (technician), Physiotherapy and
Kinetotherapy (technician) and Clinical laboratory (technician) in order to identify their perception
of the medical informatics and statistics curriculum.

Material and Method: A qualitative study was carried out in 15t year undergraduate students at the
“Iuliu Hatieganu” University of Medicine and Pharmacy Cluj-Napoca, Romania during the 2008-
2009 academic year. A questionnaire containing 10 categories of items for assessing lectures and 19
for assessing practical activities was developed as an online tool with a database connection using
Google Docs.

Results: Students’” attendance to lectures proved not to be statistically related with their final mark.
The mean final mark obtained by students (6.02£1.57) proved to be statistically lower compared to
the expected mean (6.58%1.23; t = -2.76, DF = 54, p = 0.0078). The #eacher, the problems solved during
lectures, the lecture summaries as well as the course web page proved to statistically influence the learning
process. The results revealed that all students were satisfied with the materials used within lectures
and practical activities as well as with the objectiveness of the final evaluation. Most students
classified the difficulty of the practical activities as reasonable (p < 0.05) and their pace as just about
right (p< 0.05). The overall quality of the practical activities was classified as easy by 13% of
respondents, pretty easy by 30%, reasonable by 29%, and difficult by 25%.

Conclusions: Overall, undergraduate students were satisfied with the materials used within lectures
and practical activities as well as with the teacher’s attitude and support in the learning process.

Keywords: Medical Informatics and Statistics; Education; Student’s perception.

Introduction

The increasing use of computers and information technologies in the healthcare field has
created new requirements in the training of healthcare staff [1,2]. Medical informatics and statistics
are useful in daily practice (nursing management and processing [3,4]) as well as in research
(acquisition of knowledge and competencies [5-7] , continuing nursing education [8,9] (including
eHealth strategies [10]),master’s degrees in nursing [11], doctoral degrees in nursing [12], etc.). The
training of nursing professionals in the field of health informatics and the integration of nursing
informatics into daily practice is a priority for both professional associations [13-15] and universities
[16,17]. Since nursing involves the application of art and science through theoretical concepts and scientific research
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[18], the training in medical informatics and statistics of undergraduate students has become an
important issue [19,20].

The requirements for competent nursing practice, established by national [19] and/or
international agencies (European Union [21,22]), currently include computer competencies [23].
Access to patient information and evidence-based content in patient care is needed within all
nursing professions. Access to patient information requires computer and medical informatics skills
while understanding evidence-based content requires knowledge of medical statistics.

The present study aimed to explore issues connected with student effort, teacher attitude,
materials used within lectures and practical activities as well as with the objectiveness of the final
evaluation of undergraduate students at the end of the medical informatics and statistics course.

Material and Method

A qualitative survey was conducted in undergraduate medical students enrolled in 3 or 4-year
degree programs in Nursing, Midwifery, Radiology and Medical Imaging (Technician),
Physiotherapy and Kinetotherapy (technician) and Clinical laboratory (technicians) at the “Iuliu
Hatieganu” University of Medicine and Pharmacy, Cluj-Napoca, Romania during the 2008-2009
academic year. The university had 3146 students in the 2008-2009 academic year out of which 88
enrolled in the above-mentioned degree programs.

The three or four-year degree programs (depending on specialty) include fifteen courses in basic
subjects in the first year of study, which is followed by two or three years of mainly clinical
teaching.

Radiology and Medical Imaging (Technician), Physiotherapy and Kinetotherapy (technician) and
Clinical laboratory (technician) are 3-year degree programs at our university while Nursing and
Midwifery are 4-year degree programs.

In the 2008-2009 academic year medical informatics and statistics was compulsory in the 15 year
of study for all students (2.5 lecture hours and 2 hours of practical activities a week for one
semester). The course aimed to provide students with basic knowledge of information technologies
applied in healthcare and basic methods in medical statistics.

The following subjects were taught during lectures: * History of computers; * Data, Information
and Knowledge (definition and management); * Information Theory; * Quantity of information; *
Coding information; * Data and information used in healthcare; * Operating systems; * Files and
folders: concepts and management; * Using computers in healthcare; * Processing text documents; *
Management of healthcare data using Microsoft Excel; * Management of medical data using
Microsoft Access; * Medical data processing with Microsoft Excel; * Presentation of medical data
using Microsoft PowerPoint; * Informatics systems used in healthcare; * The Internet in health care
and in continuing health education; * Mathematical symbols and operations; * Mathematical
operations with Microsoft Excel; * Stages of scientific knowledge; * Basic knowledge of statistics
(data, constant, variable, scale of measurement, statistical population, sample, sampling); *
Descriptive statistics (measures of centrality, dispersion, localization and symmetry); * Probabilities
(introduction, odds and ratio, conditional probabilities); * Random wvariables; * Frequency
distributions; * Summary statistics (one or two variables, numerical and ordinal variables; good
graphical and table practices); * Estimation of statistical parameters (confidence intervals for mean
and frequency); * Hypothesis testing: concepts and practice; * Statistical inference on qualitative
data (chi-square test); * Testing means (Z test, t test); * ANOVA; * Non parametric tests (Mann-
Whitney, Wilcoxon); * Correlations and regressions; * Analysis of survival data; * Statistical software.
The practical activities aimed to develop the following skills: * Management of folders and files; *
Operations on documents (open, create, save, delete, cut, move, print); = Steps in creating a
document; * Document formatting (page, text, paragraph, characters, etc.); * Page header and footer,
page number; * Working with predefined styles and formatting; = Creation of document contents; *
Working with equations in Microsoft Word; * Creation and manipulation of Word templates; *
Formatting Excel documents (space of work, rows, columns, cells); * Creation of Excel databases; *
Excel forms; * Defining functions in Excel (average of blood pressure, hospitalization costs, body
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mass index, etc.); * Working with predefined functions (basic statistics parameters); * Summary
statistics of quantitative and qualitative variables using Excel; * Graphical representations using
Microsoft Excel; * Inferential statistics using Microsoft Excel (confidence intervals for means, chi-
squate test, correlations and regressions).

The students sat two examinations at the end of the semester: a practical examination (to assess

computer skills) and a theoretical examination (multiple-choice questions with five possible answers,
one up to four correct answers). The theoretical examination accounted for 70% of the final mark
while the practical examination represented 30% of the final mark. Students passed the examination
if they were awarded a mark higher than 5 for both the practical and the theoretical examination.
A survey was carried out in order to meet the aim of the present research. Our questionnaire had
three parts: a section containing students’ personal information, one that evaluated students’
perceptions of lectures and a third one that evaluated their perception of practical activities. Two
types of questions were used: open-ended (participants provided answers using their own words)
and closed-ended (participants chose the most suitable answer from a list of options). The
questionnaire was developed as an online tool using a Google Docs form.

The assessment of the lectures aimed to evaluate the following: student effort (participation,
preparation, and learning) and teacher attitude.
=  Student effort:

O  Open-ended questions: C1. Hours a week devoted to the subject; C2. Hours a week for
learning; C3. Expected final mark.
O  Closed-ended questions.
o Lecture participation and preparation N/A = not relevant — Never — Rarely — Sometimes
— Often - Always): C4. A. Attended; B. Prepared for lectures; C. Actively participated;
D. Reviewed previously taught material; E. Asked for help.
o [ earning:
o Outcomes (Not relevant— None — A little — Some — A lot — An exponential amount):
C.5. (learning outcomes) A. Gained factual knowledge; B. Developed fundamental
principles; C. Learnt to apply taught material; D. Developed oral communication
skills; E. Developed writing skills; F. Developed visual or mathematical
representation skills; G. Learned to search for resources needed to answer
questions or solve problems; H. Leaned to analyze or critically assess ideas,
arguments or points of view; I. Understood how different parts of the course fit
together.
o Usefulness of different resources or activities (Not al all useful — Slightly useful —
Somewhat useful — Very useful — Extremely useful): C.6. A. Teacher; B. Problems
solved during lectures, lecture summaries; C. Ongoing evaluation; D. Lectures; E.
Class discussions; F. Class demonstrations; G. Practical activities; H. Audio-video
materials; I. Course web page.
® Teacher attitude: (Not relevant for the course — Poor — Fair — Good — Very good - Excellent):
C.7. A. Showed interest in students’ learning; B. Clearly explained the course requirements; C.
Clearly explained the aim and objectives of the course; D. Provided feedback to improve
student performance; E. Scheduled course work; F. Demonstrated the importance and
relevance of the course; G. Used examples to illustrate concepts; H. Explained lecture material;
I. Designed tests that covered the most important concepts of the course; J. Introduced
stimulating ideas; K. Showed respect for all students.
= (Easy — Pretty Easy — Reasonable — Difficult — Very Difficult): C.9. The difficulty level of the
lectures.
= (Very slow — Somewhat slow — Just about right — Somewhat fast — Very fast): C.10. The pace
of the lectures.
= (Poor — Fair — Good — Very good — Excellent): C.8. Overall evaluation of lectures.
The practical activities were evaluated in terms of: materials used (structure, difficulty, pace, and
quality), teacher attitude and objectiveness of examinations.
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® Materials (Totally agree — Agree — None — Disagree — Totally disagree): L.1. Clearly defined
objectives; L.2. Content helped meet objectives; L.3. Provided clear hints; L.4. Allotted
sufficient time for each activity.

® Teacher attitude (Totally agree — Agree — None — Disagree — Totally disagree): L.5. Used
different teaching methods; L.6. Taught effectively; L.7. Helped students whenever required;

L.8. Presented the materials in an interesting way; L.9. Contributed to student personal

development and training; 1..10. Encouraged active involvement; L..11. Showed positive attitude;

L.15. Used specialized language; L..16. Connected content with other subjects.
®  Objectiveness of examinations (Totally agree — Agree — None — Disagree — Totally disagree):

L.12. Examinations included content taught during lectures and practical activities; L.13.

Evaluation criteria were clearly defined; 1.14. Teacher assessed students’ performance

objectively.
= (Easy — Pretty Easy — Reasonable — Difficult — Very Difficult): L.17. Level of difficulty; 1..19.

Opverall evaluation of practical activities.
= (Very slow — Somewhat slow — Just about right — Somewhat fast — Very fast): L.18. Pace of

practical activities.

The students were asked to fill in the survey form at the end of the semester after all the
examinations but before the final marks were announced. The results were analysed according to
the type of variables in the questionnaire using NCSS 2007. The expected and obtained marks in
the first examination session were analyzed in order to see how objectively the students evaluated
their knowledge and skills (student t-test for dependent sample at a significance level of 5% was
applied). The link between different variables used in the study was assessed using the Spearman
rank correlation coefficient. Chi-square statistics was used to identify relationships in contingency
tables (5% significance level). The test for comparing two proportions was used at a significance
level of 5% whenever appropriate.

Results

Fifty-six students (female/male ratio of 7:1) out of eighty-eight (~64%) agreed to participate in
the study and filled in the survey form.

Assessment of Lectures

The number of hours a week devoted to the subject ranged from 0 to 10, with a mean of 5.26
(95%CI [4.71-5.82]). On average students spent 3.71 hours (95%CI [2.08-5.34]) a week for learning.
No gender differences were identified in connection with the hours spent for learning, reading and
practicing (t = 0.128, p = 0.898 for hours spent on preparing for class; t = 0.170, p = 0.866 for
hours dedicated to learning).

The expected mark and the mark obtained in first examination session are presented in Table 1.

Table 1. Expected vs. obtained final mark

Mark Expected (exp) | Obtained (obt) | p (%eexp - Yoobt)
4 0 18 0.0000
5 15 0 0.0001
6 8 16 0.0680
7 21 11 0.0383
8 7 9 0.5874
9 4 2 0.4123
Missing data 1 0 0.3154
Total 56 56

Seven students out of 56 predicted their final mark correctly. This result provided an accuracy
of 0.13 (perfect concordance between the expected and the observed mark divided by the total
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number of students participating in the survey). Seventy students under-estimated their knowledge
and did not pass the exam in the first examination session. Seventy students over-estimated their
knowledge and obtained a final mark lower than expected while fourteen students under-estimated
their knowledge and obtained a final mark higher than expected.

A mean of 6.02%1.57 was obtained for the final mark while a mean of 6.58%1.23 was expected
by respondents (t = -2.76, DF = 54, p = 0.0078).

A weak but significant correlation was noticed between the obtained and the expected final
mark (Spearman rank correlation coefficient of 0.427, p = 0.001).

The results of student preparation for lectures expressed as absolute frequency are presented in
Table 2. Two out of three students who never actively participated during lectures passed the
examination in the first session.

Table 2. Results of student effort: lecture participation and preparation

Attended Prepared A(‘:ti‘vely Reviewed previ?usly RSIedorhelp
for lectures | participated taught material

Never 0 0 3 2 1
Rarely 1 5 9 4 4
Sometimes 8 23 22 18 15
Often 19 18 14 23 17
Always 24 4 6 6 17
Not relevant 0 2 0 1 1
Missing 4 4 2 2 1
Total 56 56 56 56 56

No statistically significant correlation was identified between the final mark and student effort
in lecture participation and preparation (Spearman rank correlation lower than 0.2, p > 0.05).
Nine learning outcomes were analyzed in terms of the association between learning and outcomes
from the students’ perspective (Table 3). The chi-square test was applied and the results are
presented in Table 4.

Table 3. Contingency of students’ perception of the link between learning and outcomes

Outcome None | Alittle | Some | Alot e Total
amount

Gained factual knowledge 0 2 14 26 14 56
Developed fundamental principles 0 3 19 28 3 53
Learnt to apply taught matetial 0 5 11 31 9 56
Developed oral communication skills 5 14 16 18 2 55
Developed writing skills 2 6 26 13 6 53
Developed visual or mathematical representation skills 1 9 13 21 11 55
Iﬁarged to search for resources needed to answer 1 6 12 30 7 56
questions or solve problems

Leaned to analyze or critically assess ideas,

arguments or [;oints of viewy 2 19 24 3 >
Understood how different patts of the course fit together 2 6 19 19 9 55
Total 13 58 149 210 64 494

In order to analyze the association among different types of help and learning processes from
the students’ perspective, the Chi-square test was applied on the data presented in Table 5. The
obsetved frequencies (as categorical variable) of resource/activity type that helped students in the
learning process were used in this analysis. The results are presented in Table 6.

The students’ perception of teacher attitude duting lectures, expressed as relative frequency, is
presented in Table 7.
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Table 4. Chi-square statistics (x?) on contingency between learning and outcome

Outcome None | Alittle | Some | Alot Exfrzzﬁztlal T;;;;‘l PG
Gained factual knowledge 1.47 3.18 0.49 0.20 6.27| 11.62]2.04-102
Developed fundamental principles 1.39 1.67 0.57] 1.33 2.18 7.1411.29 10!
Learnt to apply taught matetial 1.47 0.38 205 217 0.42 6.50 | 1.65 10!
Developed oral communication skills 8.72 8.81 0.02] 124 3.69| 2248]|1.61-10+4
Developed writing skills 0.26 0.01 6.27| 4.03 0.11| 10.68]|3.03 102
Developed visual or mathematical 014 100|078 024 211] 426371101
reptesentation skills

Learned to search for resources needed to

answer 0.15 0.05 1.42 1.61 0.01 3.2415.19-101
questions of solve problems

Leaned to analyze or eritically assess ideas, | 51 | 05| 035]  0.02 239  3.01|55610"
arguments or points of view

Understood how different parts of the 02t 003 035 082 049| 1.91]7.5310"
course fit together

Total 14.04 15.18| 12.31| 11.67 17.66| 70.85| 9.22 10°¢

Table 5. Students’ perception of the link between resources/activities and their usefulness

Usefulness

Resource/Activity Not at all | Slightly | Somewhat | Very | Extremely | >

Teacher 0 2 3] 35 10| 50
Problems solved during lectures, lecture summaries 1 4 10| 30 8| 53
Ongoing evaluation 1 3 191 20 2| 45
Lectures 0 1 6| 31 18| 56
Class discussions 0 0 121 26 18| 56
Class demonstrations 0 0 8| 29 18| 55
Practical activities 0 0 21 15 39| 56
Audio-video materials 0 2 71 30 13| 52
Course web page 0 0 5/ 18 33| 56
Total 2 12 72| 234 159|479

Table 6. Chi Square statistics (x2) on the contingency between resources/activities and their
usefulness

Resource/Activity Not at all | Slightly | Somewhat | Very | Extremely | Sum(y?) | p(x?)

Teacher 0.21 0.45 2.71| 4.58 2.62 10.57| 3.19 102
problems solved during lectures, |5 741 538 0.52| 0.65 523| 1452 5.8110°
Ongoing evaluation 3.51 3.11 22.13| 0.18 11.21 40.14| 4.0510¢8
Lectures 0.23 0.12 0.69| 0.49 0.02 1.55| 8.18 10!
Class discussions 0.23 1.40 1.52] 0.07 0.02 3.25| 5.17 101
Class demonstrations 0.23 1.38 0.01] 0.17 0.00 1.79| 7.75 101!
Practical activities 0.23 1.40 4.89| 5.58 22.41 34.52| 5.82107
Audio-video materials 0.22 0.37 0.09] 0.83 1.05 2.56| 6.34 101
Course web page 0.23 1.40 1.39] 3.20 11.17 17.40| 1.62 1073
Total 7.84| 15.01 33.96| 15.74 53.74| 126.29| 3.80 103

pO®) Xy %, df): the probability of Chi Squate distribution to obsetve a departure from the agreement higher than
the observed one (Sum(y?); df = 4 for every resource/activity (Sum(y?) and df = 4*8 for all activities/resources (XX)

The classification in descending order of lecture difficulty level was as follows: pretty easy (52%)

— reasonable (34%) — difficult (9%) — easy (9%).

The classification in descending order of the pace of lectures was: somewhat slow (55%) — just

about right (38%) — somewhat fast (5%) — very slow (2%).

Seventy-one percent of students classified the lectures as good or very good, 25% as fair and 4 % as

poor.

56
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Table 7. Assessment of teacher attitude: results

Teacher attitude Poor | Fair | Good | Very good | Excellent | Not relevant
Wl | o | %)

Showed interest in students’ learning 41 11 31 35 20 0
Clearly explained the course requirements 0] 4 15 55 27 0
Cleatly explained the aim and objectives of the course 0] O 20 51 29 0
Provided feedback to improve student performance 4] 4| 33 42 18 0
Scheduled course work 2 4 29 35 27 2
Demonstrated the importance and relevance of the course 21 4| 27 44 24 0
Used examples to illustrate concepts 0] 5 15 40 40 0
Explained lecture material 0of 0 11 45 44 0
Designed tests that covered the most important concepts 0 4 20 42 33 ”
of the course
Introduced stimulating ideas 2 2 38 33 20 5
Showed trespect for all students 21 0 9 24 62 4

Assessment of Practical Activities

Table 8 presents the results of the practical activities evaluated in terms of the materials used.

Table 8. Assessment of practical activities materials: results

Percent
Material ’l;(graeliy Agtree | None | Disagree d’fso;;lge
Clearly defined objectives 70 30 0 0 0
Content helped meet objectives 63 38 0 0 0
Provided clear hints * 64 34 0 0 0
Allotted sufficient time for each activity 32 48 14 4 2

“ missing answers
Table 9 shows the results of the assessment of teacher attitude during practical activities.

Table 9. Assessment of teacher attitude: results

Percent

Teacher attitude Totally Agree| Nope | Disagree "I"ota]ly

agree disagree

Used different teaching methods * 40 58 2 0 0
Taught effectively 89 11 0 0 0
Helped students whenever required 89 11 0 0 0
Presented the materials in an interesting way 54 43 4 0 0
Contributed to student personal development and training * 45 46 7 0 0
Encouraged active involvement 66 32 2 0 0
Showed positive attitude 80 20 0 0 0
Used specialized language * 79 21 0 0 0
Connected content with other subjects 56 35 7 0 0

“ missing answers

Students’ perception of the objectiveness of the examinations (theoretical and practical) were as
follows:

= All students agreed/ totally agreed that the assessment included content taught during lectures and
practical activities and that the teacher assessed students’ performance objectively.

*  95% of students agreed/ totally agreed that the evaluation criteria were clearly defined. Two
students neither agreed nor disagreed with “Evaluation criteria were clearly defined” while one
student disagreed with the statement.

A statistically higher percent of students rated the difficulty level of the practical activities as

reasonable compared to the percent of students that classified it as difficult or very difficnit (p = 0.0004,
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o = 5%, see Figure 1(a)). A statistically significant difference was also observed when the percent of
students that classified the difficulty of practical activities as easy or pretty easy was compared to the
percent of students that classified it as diffzcult or very difficnlt (p < 0.0001, o = 5%). The percent of
students that classified the difficulty of practical activities as easy / pretty easy was not statistically
different from the percent of students that classified it as difficult or very diffienit (p = 0.6043, o = 5%).

@

7%

5%
. /14%

()

2% 2%

30%1

|~

>

16%\ \ ’

58%

59%

B somewhat slow

easy M resonable

difficult

pretty easy B very slow just about right

very difficult somewhat fast very fast

Figure 1. (a) Distribution of level of difficulty of practical activities; (b) Distribution of pace of
practical activities

A statistically higher percent of students classified the pace of practical activities as just about right
compared to the students that rated it as somewhat fast |/ very fast (p = 0.0049, a« = 5%) or compared
to the students who thought the pace was very slow / somewhat slow (p < 0.0001, a = 5%, Figure 1(b)).
The percent of students that classified the pace of labs as somewhat fast | very fast was statistically
higher compared to the percent that rated it as somewhat slow / very slow (p = 0.0032, a0 = 5%).

The overall quality of the practical activities was classified as easy by 13% of respondents, presty
easy by 30%, reasonable by 29%, and as difficult by 25%.

The following statistically significant correlations (Spearman’s o rank correlation coefficient)
were identified between the final mark and:
®= Hours a week devoted to the subject: o = 0.312 (p = 0.026)
= Learnt to apply taught material: o = 0.275 (p = 0.040)
= Developed writing skills: o = 0.303 (p = 0.023)
= Usetulness of course web page: o = 0.283 (p = 0.035)

Discussion

The study aimed to explore issues connected with student effort, teacher attitude, the materials
used within lectures and practical activities as well as with the objectiveness of the final evaluation
of undergraduate students at the end of the medical informatics and statistics course. The aims of
the study were met successfully.

The distribution of gender resembled that of students enrolled at the “Iuliu Hatieganu”
University of Medicine and Pharmacy, Cluj-Napoca in the degree programs included in the research.
The analysis of the expected mark and the mark obtained in the first examination session revealed
that students were not able to assess their knowledge correctly. The expected mean proved to be
statistically higher compared to the obtained mean (p = 0.0078) due to an increased number of
students who over-assessed their knowledge (~ 62%, including here also the students who failed in
the first examination session). All students were self-confident in their knowledge and skills and
none of them expected to fail the medical informatics and biostatistics examination. A statistically
higher percent of students were awarded mark 5 compared to the expected percent (p = 0.0001)
since a statistically lower percent obtained mark 7 compared to the expected percent (p = 0.0383).
Almost 13% of students proved to be able to assess their medical informatics and statistics
knowledge and skills correctly at the end of the semester. Moreover, the percent of students that
over-estimated their knowledge was equal to the percent of students that under-estimated their
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knowledge. This may reveal a shortcoming of the Romanian educational system or it may be
applicable only to the students included in this study. Further research on the educational pathway
may explain this phenomenon.
The analysis of student effort (Table 2) revealed the following:
® The attendance to lectures was rated as always by 43% of respondents and offer by 34% of
respondents. This result was expected since the university rules stipulate that students must
attend at least 70% of the lectures and 100% of the practical activities.

= 41% of students prepared for lectures sometimes and 32% often.

®  Most students actively participated in lectures sometimes (39%) or often (25%).

= Sometimes (32%) or often (41%) students reviewed previously taught material.

= Only 30% of students always asked for help.
Although according to the above-mentioned results a higher percent of students was expected
to pass the final examination, this failed to happen. Such a result could be explained by the fact that
students did not ask for help whenever needed, they did not review previously taught material and
failed to actively participate in lectures. The medical informatics and statistics course requires a
specialized glossary that is not used by the other subjects in the 15t year curriculum at the “Tuliu
Hatieganu” University of Medicine and Pharmacy Cluj-Napoca. Thus, attendance to lectures only is
not sufficient to pass the examination.
At least one-half of participants in the study were unable to ask for help when needed. A
strategy for encouraging students to ask questions and find answers must be implemented in order
to help the learning process. Contrary to expectations, no statistically significant link between
student effort and the final mark obtained was identified.
The analysis of learning outcomes revealed the following:
®  Most students (~ 71%) gained a /ot ot an exponential amount of factual knowledge.
= Almost 55% of respondents developed a /lof and an exponential amount of fundamental principles.
= 71% of respondents learnt to apply taught material.
® Less than half of the students acquired a /ot of or an exponential amount of oral communication and
writing skills.

= 58% of students developed a /lot or an exponential amonnt their visual or mathematical representation
skills.

= (6% of respondents stated that they larnt to search and use resources to find answers or to solve problems
a lot | an exponential amount.

= 49% of respondents stated that they larmnt to search for resources needed to answer questions or solve
problems a lot | an exponential amonnt.

*  51% of students specified that they wnderstood how different parts of the conrse fit together a lot | an
exponential amount.
In terms of learning and outcome, it can be concluded that students gained factual fnowledge and
developed oral commmunication and writing skills (see Table 4).
The analysis of students’ perception of the link between resources or activities and their
usefulness in the learning process revealed the following:
= 90% of respondents rated as very / extremely useful the involvement of the teacher (statistically
significant, Table 6).

= 72% of respondents rated as very / extremely useful the problems solved during lectures as well as
the lecture summaries (statistically significant, Table 6).

= 49% of respondents rated ongoing evaluation as very / extremely useful (statistically significant,
Table 06).

= 88% of respondents classified lectures as very / extremely useful.

= 79% of respondents classified class discussions as very / extremely useful.

»  85% of respondents classified class demonstrations as very / extremely useful.

"  96% of respondents classified the practical activities as very / extremely wuseful (statistically
significant, Table 6).

= 83% of respondents classified the audio-video matetials as very / extremely useful.
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= 91% of respondents classified the course web page as very / extremely useful (statistically
significant, Table 6).

Most students rated teacher attitude as very good / excellent (see Table 8). The weakest points were
obtained by #ntroduced stimnlating ideas and showed interest in students’ learning. It may prove difficult to
stimulate 15t year students to actively become involved in medical informatics and statistics since
they have neither theoretical nor practical knowledge. Medical informatics is perceived with more
difficulty since only a few university hospitals and clinics in Cluj-Napoca use informatics tools for
patient information and data management [24-20].

Even if most students perceived the lectures as pretty easy, not all students passed the first
examination; however they managed to pass the second one. Since only 9% of students classified
the course as difficnlt, only 5 students were expected to fail the examination instead of 18. This result
showed again that the students were not able to correctly assess their abilities, skills and knowledge
needed for passing the medical informatics and statistics examination.

The pace of the lectures was adjusted in the following academic year in order to meet the
students’ needs as revealed by their answers.

The assessment of the practical activities indicated that all students fozally agreed/ agreed that the
objectives were clearly defined, the content helped meet the objectives and the hints given to solve
the problems were clear (Table 8). As far as allotted sufficient time for each practical activity was concerned,
6 students disagreed/ totally disagreed. This tesult could be explained by the absence of previous
experience in using computers.

The analysis of students’ perception of teacher attitude during practical activities revealed the
following:
® Teacher used different teaching methods (98% of respondents #otally agreed/ agreed).
= Teacher taught effectively (100% of respondents totally agreed/ agreed).

»  Teacher helped students whenever required (100% of respondents fotally agreed/ agreed).

*  With two exceptions, students considered that the practical activity materials were presented in
an interesting way.

»  Teacher contributed to student personal development and training in 93% of cases.

®  Teacher enconraged active involvement in the practical activities in 98% of cases.

= Teacher showed positive attitude in 100% of cases.

= Without any exception, teacher wsed specialized langnage.

»  Students Zofally agreed/ agreed that teachet connected content with other subjects in 91% of cases.

As far as the difficulty of the practical activities was concerned, three distinct groups were
identified: the smallest group (14%) for which the practical activities were easy/pretty easy; the
intermediate group (23%), not statistically different from the first one, for which the practical
activities were difficult/ very difficnlt and the largest group (58%) for which the practical activities were
reasonable in terms of difficulty. Most students classified the pace of the practical activities as jusz
about right,; the percent of these students was significantly higher compared to the percent of
students who considered that the pace was somewhat fast/very fast ot very slow/somewhat slow. In
addition, a statistically higher percent of students regarded the pace as somewhat fasz‘/ very fast
compared to the percent of students who rated it as very slow/ somewhat stow.

In view of the above-analyzed results, a good strategy would be to test students’ computer skills
at the beginning of the course and then to divide them into groups according to the results
obtained. However, all students must be able to solve the same problems during the practical
activities and be assessed using the same criteria. Therefore, it will be necessary to work harder and
cover basic concepts with the students who lack computer skills.

The final mark proved to be statistically positive and weak related to hours a week devoted to the
subject, learnt to apply tanght material (the correlation was higher as students’ rating was better), and
developed writing skills. In addition, the mark was higher in students who rated the usefilness of course web
page higher.

Without any exceptions, all students agreed that the examinations reflected content taught during
lectures and practical activities and that the teacher assessed students’ performance in medical informatics and
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statistics obyjectively. Moreover, most students (95%) agreed/ totally agreed that the evaluation criteria were
clearly defined.

Students’ assessment of lectures and practical activities allows the teacher to improve the
materials used according to the students’ needs. The faculty members have a crucial role in deciding
the content that is taught to their students. The Ohio State University College of Nursing had a
positive feedback in developing informatics skills across the baccalaureate nursing curriculum
[17,27]. Since clinics have also witnessed the development of technology, all healthcare
professionals must be able to use information technologies effectively in day-to-day practice as well
as for personal development [28,29].

Unfortunately, the faculty members of our university decided to reduce the number of hours
allotted to medical informatics and statistics to 1 lecture hour and 1 practical activities hour a week,
for one semester, starting with the 2009-2010 academic year. Thus, undergraduate students can only
acquire basic knowledge and skills, which are not enough for coping with information technologies
at their future work place.

In this situation, personal and continuing education become the only alternative for improving
one’s knowledge and skills.

Students’ assessment of lectures and practical activities must be carried out whenever possible as
it enables teachers to adapt course materials in order to meet students’ needs.

Conclusions

The present research revealed that most undergraduate students included in the study were
unable to estimate correctly their medical informatics and statistics knowledge and skills.

Overall, the undergraduate students were satisfied with the materials used during lectures and
practical activities as well as with the teacher’s attitude and support within the learning process.

The teacher, the problems solved during lectures, the lecture summaries as well as the course
web page proved to statistically influence the learning process.

As far as the students’ computer skills are concerned, an effective strategy would be to test their
skills at the beginning of the course and then to divide students into groups according to the results
obtained. This could improve undergraduate students’ computer knowledge and skills and better
prepare them for future clinical practice.

References

1. Heller BR, Romano CA, Damrosch S, Parks P. Computer applications in nursing: implications
for the curriculum. Comput Nurs 1985;3(1):14-21.

2. Travis L, Flatley Brennan P. Information science for the future: an innovative nursing
informatics curriculum. ] Nurs Educ 1998;37(4):162-168.

3. Goossen WT. Nursing information management and processing: a framework and definition
for systems analysis, design and evaluation. Int ] Biomed Comput 1996;40(3):187-195.

4. Ehrenberg A, Angsmo E, Ehnfors M, Florin ], Fogelberg-Dahm M, Liljequist D, et al. Nursing
informatics in sweden - the agenda for the future. Studies in health technology and informatics.
2009;146:866-867.

5. Hung H-M, Wang H-L, Chang Y-H, Chen C-H. Nursing knowledge: The evolution of
scientific philosophies and paradigm trends. Hu Li Za Zhi 2010;57(1):64-70.

6. Rolfe G. Writing-up and writing-as: Rediscovering nursing scholarship. Nurse Educ Today
2009;29(8):816-820.

7. Warren JJ, Connors HR, Weaver C, Simpson R. Teaching undergraduate nursing students
critical thinking: An innovative informatics strategy. Studies in health technology and
informatics 2006;122:261-265.

8. Curran CR. Informatics competencies for nurse practitioners. AACN Clin Issues
2003;14(3):320-330.

Appl Med Inform 26(1) March / 2010 61



Sorana D. BOLBOACA, Monica M. MARTA, and Tudor C. DRUGAN

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

20.

27.

28.

29.

Griffin-Sobel JP, Anna A, Leighsa S, Laura C-K, Anne W-W, Martin D. A transdisciplinary
approach to faculty development in nursing education technology. Nurs Educ Perspect
2010;31(1):41-43.

Lamb GS, Shea K. Nursing education in telehealth. | Telemed Telecare 2006;12(2):55-56.
Goossen WT, Goossen-Baremans AT, Hofte L, de Krey B. ROC van Twente: nursing
education in care and technology. Medinfo. MEDINFO 2007;12(2):1396-1400.

Apold S. The Doctor of Nursing Practice: Looking Back, Moving Forward. Journal for Nurse
Practitioners 2008;4(2):101-107.

Staggers N, Gassert C, Curran, C. A Delphi Study to Determine Informatics Competencies for
Nurses at Four Levels of Practice. Nurs Res 2002;51(6):383-390.

Johansson PE, Petersson GI, Nilsson GC. Personal digital assistant with a barcode reader- A
medical decision support system for nurses in home care. Int ] Med Inform 2010;79(4):232-242.
Urquhart C, Currell R, Grant MJ, Hardiker NR. Nursing record systems: effects on nursing
practice and healthcare outcomes. Cochrane database of systematic reviews (Online)
2009;1:CD002099 (Accessed 3 March 2010).

Vanderbeek J, Ulrich D, Jaworski R, Werner I, Hergert D, Beery T, Baas L. Bringing nursing
informatics into the undergraduate classroom. Comput Nurs 1994;12(5):227-231.

Curran CR. Faculty development initiatives for the integration of informatics competencies and
point-of-care technologies in undergraduate nursing education. Nurs Clin North Am
2008;43(4):523-533.

Jasmine T. Art, Science, or Both? Keeping the Care in Nursing. Nurs Clin North Am
2009;44(4):415-421.

Mantas |, Ammenwerth E, Demitis G, Hasman A, Haux R, Hersh W, Hovenga E, Lun KC,
Marin H, Martin-Sanchez F, Wright G. Recommendations of the International Medical
Informatics Association (IMIA) on Education in Biomedical and Health Informatics. First
Revision. Methods Inf Med 2010;49(2):105-120.

Turner JV, Scott LM. University rural health clubs: nurturing the future Australian rural
workforce. Rural Remote Health 2007;7(3):649.

Advisory Committee on Training in Nursing (ACTN). Report and Recommendations on the
Competencies Required to Take the Profession of Nurse Responsible for General Care in
European Union. Adopted by the Committee on 13, January 1998. Advisory Committee on
Training in Nursing, Brussels, 1998.

WHO. Nursing in Europe: A Resource for Better Health. WHO Regional Publications,
European Series, no. 74, Copenhagen, 1997.

Hundert EM, Wakefield M, Bootman JL, Cassel CK, Ching W, Chow MP et al. Institute of
Medicine report — Health profession education: A bridge to quality. Washington, DC: National
Academied Press, 2003, p. 45.

Todor N, Cernea VI, Chis A. From Passive to Active in the Design of External Radiotherapy
Database at Oncology Institute "Prof. Dr. Ion Chiricuti" from Cluj-Napoca. Appl Med Inform
2009;25(3-4):7-15.

Vileanu M, Cosma D. A Scheme for Database Applications using Particle Networks. Appl
Med Inform 2008;22(1-2):33-38.

Radu C-P, Haraga S. The Romanian model of hospital financing reform. Journal of Public
Health 2008;16(3):229-234.

Bond CS. Nurses' requirements for information technology: a challenge for educators. Int J
Nurs Stud 2007;44(7):1075-8.

Fetter MS. Improving information technology competencies: implications for psychiatric
mental health nursing. Issues Ment Health Nurs 2009;30(1):3-13.

Barton AJ. Cultivating informatics competencies in a community of practice. Nurs Adm Q
2005;29(4):323-8.

62

Appl Med Inform 26(1) March | 2010



