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Abstrakt

Prispévek popisuje novou koncepci vyuky biomedicinské statistiky v rdmci predmétu
»Programové vybaveni ordinace zubniho lékatre*. Koncepce je zaloZena na vyuZiti e-
learningového kurzu zakladt biomedicinské statistiky, které byly pfipraveny pro tento
Ucel. Statisticky modul je jednim ze sedmi moduld, které tvoti celou napli vyu¢ovaciho
piedmétu. Tento modul obsahuje distan¢ni vzdé&lavaci text, navody k praktickym
cvigenim s vyuzitim vypocetni techniky a on-line znalostni testy. NaplIni praktickych
cviceni je konstrukce ¢etnostnich a kontingenénich tabulek, tvorba riznych typa grafi,
testovani statistickych hypotéz Studentovymi t-testy a chi-kvadrat testem. Navody

k praktickym cvicenim obsahuji fadu feSenych piiklada i piikladi uréenych

k samostatné préci studentt. VSechny ptiklady vyuzivaji data, kterd maji vztah

k zubnimu lékaistvi. K pocitacovému teSeni Gloh se pouZivaji statistické funkce a
nastroje programu Microsoft Excel 2007. Tento program byl zvolen z divodu snadné
dostupnosti pro vSechny studenty.

Pro umisténi vzdelavacich modula byl vytvoien e-learningovy portal. Pro piistup
studentt k vyukovému systému byla vybavena pogitacové uc¢ebna v prostorach Skoly.
Vytvareny systém bude pilotné ovéren na 120 studentech Skoly v rdmci predmétu
,,Programové vybaveni ordinace zubniho lékaie* v letnim semestru 3. roéniku.
Prostiednictvim portalu na www.stoma.upol.cz mohou studenti ptistupovat k témto
materialim, je evidovana statistika pristupi. Portal umoziiuje registraci studentd, volbu
uZivatelského nastaveni, aktivizaéni prvky (diskusni fora, chat), prvky provadgjici
zpétnou vazbu (hodnotici ankety, mozZnost pripojeni komentéaie k vyukovému modulu) a
dalSi. Portal se ma stat komunitnim centrem, které umozni efektivni komunikaci mezi
studenty a pedagogy. Tento projekt je spolufinancovan socialnim evropskym fondem a
statnim rozpoctem Ceské republiky.
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Abstract

The presentation describes a new concept in teaching biomedical statistics in the subject
“Dentistry Software”. This concept is based on an e-learning course newly created to
teach the basics of biomedical statistics. The statistics module is one of seven modules
making up the course. It consists of text materials, instructions for practical tutorials on
computers and on-line knowledge tests. Practical tutorials focus on making frequency
and contingency tables and various types of graphs, testing statistical hypotheses by
Student’s t-tests and the chi-square test. The instructions for tutorials contain a number
of model examples as well as examples for students to solve without assistance. All of
these examples use data related to stomatology. For solving examples, statistical
functions and tools in Microsoft Excel 2007 are used. This program was chosen as it is
widely available to all students.

The modules can be accessed at a new e-learning portal and a computer room has been
equipped with new hardware for students to do so. This new system will be tested on
120 students in the course “Dentistry Software” in the summer term of year 3.
Students can access the portal at www.stoma.upol.cz. Site access statistics is recorded.
The portal lets the students register and personalise their account. It contains active
elements (forums, chat), feedback functions (evaluation questionnaires, appending
comments to modules) and so on. The portal aims to become a community centre
enabling effective communication between students and teachers.

This project is co-financed by the European Social Fund and the state budget of the
Czech Republic.
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The biostatistics module of the Dentistry Software course aims to teach
students to clearly and effectively process biomedical data and to interpret
results of various statistical tests. This module teaches students to think
statistically and gives them a general understanding of the field. A two hour
lecture focuses on theoretical knowledge and essential statistical terms (types of
data, population, random sampling). Other areas presented include elementary
methods of descriptive statistics and the basics of statistical thinking — statistical
inference. The lecture is covered in a textbook available online at
www.stoma.upol.cz


http://www.stoma.upol.cz/
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Figure 1: Teaching text — “Statistics in dentistry” textbook (,,Statistika v zubnim
Iékarstvi®)

The lecture is followed by two series of tutorials in which students on
computers work with lecturers. The program used for processing data is
Microsoft Excel 2007, easily accessible to students. The first series of tutorials
aims to teach students to construct simple frequency and contingency tables
focusing on several attributes at once. The information from the tables is then
expressed by pie and bar charts. All data the students use is connected to
dentistry. The second series of tutorials gives the students practice in using the
Data Analysis tool. It allows them to perform the two sample F-test for variance,
the independent sample t-test and the paired t-test. At the end of the tutorial, the
students will learn the chi-test function and use it to analyse the dependence of
categorical data. A complete set of directions is available on the stomatology
website.
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Figure 2: Overview of directions for tutorials at the e-learning site.

The site also contains data for the students to process, instructions for
assignments, a number of model examples and exercises for individual work.
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Figure 3: Instructions for tutorials at the e-learning site.
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Figure 4: Solution to an exercise at the e-learning portal.

The e-learning site also contains tests which allow students to check their
understanding of the course.



EVAOPSKA UNIE

OP Vadélvani
pro konkurenceschopnost

Univerzita Palackého
v Olomouci

INVESTICE
DO ROZVOJE
VZDELAVANI

Zvysovani kli¢ovych kompetenci studentdi zubniho lékarstvi

registraéni €islo CZ.1.07/2.2.00/07.0120

E-learningova pod iCeni: 7. Chi-kvadrat test

Modul VEechna cvifeni k modulu
Nazew: Zaklady biomedicinské statistiky Nazew: Chi-kvadrdt test
- Tenta text si klade za oil vysvitlit vam nékters stéiein  popis;

pojmy ze statistiky a ukdzat Vam mozZné vyuZiti metod
statistického popisu (deskripce) a statistické indukce na
datech z oboru zubniho |€kafstvi.

UZebnice: Zobrazit uéebnici Dal%i cvigeni * 1+ Konstrukce jednoduché éetnostni

. tabulky

Eodut 2. Konstrukece &etnostni tabulky pro dva
kvalitativni znaky

3. Tverba kolddového grafu

4. Tvorba sloupcového grafu

7. Chi-lvadrét test

5. Dvouvybérovy t-test

Zvolte jednu z moznosti: O Zadani O Reseni O Ukoly ®© Test O Evaluace

PoZet chybnych odpovédi: 0 Uspéinost: --%

Jaka statisticka metoda je vhodna pro ovéFeni zavislosti dvou kvalitativnich znakd?
& cirovy totest
'g Dvouvybérovy t-test
@ chikvadrat test

Jaka statistickd metoda je vhodna pro zjisténi efektu 1&Eby? K dispozici mate data sledované kvantitativni veli€iny,
ktera ma normalni rozloZeni, naméFené pfed léZbou a po l&éZhé.

@ chi-kvadrat test
@ Pérovy t-testt
@ puouviberovy ttest

Jaka statisticka metoda je vhodna pro porovnani dvou populaci nemocnych, ktefi jsou I&€eni riznymi metodami? K
dispozici mate data sledované kvantitativni veli€¢iny, ktera ma normalni rozloZeni, naméfené ve dvou vybé&rovych
souborech?

& parovy ttest

& suouvybirovy ttest

© chi-kvadrét test

Materialy ke cvifeni

»

K modulu nejsou pripojeny
poznamky

Figure 5: A test at the e-learning portal.

Conclusion

Students taking this course are motivated to think about medical questions
related to statistics. After having completed the course, they should be able to
answer them. They can use the e-learning site to practise, giving them space to
set their own pace and the method of learning that suits them best.
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