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1 Zusammenfassung

Einleitung:

Die Aufgabe der zahnmedizinischen Fakultaten ist unter anderem sicherzustellen, dass
die Studierenden die Kenntnisse und Fahigkeiten besitzen, einfache endodontische
Eingriffe durchzuflihren. Fir die Evaluation der zahnmedizinischen praklinischen
Ausbildung in der Endodontologie liegt jedoch weder ein aktuelles
Bewertungsinstrument vor noch existiert fir diese eine zeitgendssische
Standortbestimmung an deutschsprachigen zahnmedizinischen Fakultdten. Aus diesem
Grund liegt die Zielsetzung der vorliegenden Studie in der Erstellung und Validierung
eines standardisierten Fragebogens, der sich mit dieser Forschungslicke
wissenschaftlich auseinandersetzt. Zahnmedizinische Fakultiten in Osterreich,

Deutschland und der Schweiz nahmen an der onlinebasierten Umfrage teil.

Methodik:

Der Umfragebogen GEndoQ wurde auf der Grundlage friitherer Fragebogen in funf
Phasen mit Hilfe der Delphi-Methode und think-aloud-Methode erstellt. Der in neun
Kategorien unterteilte Fragebogen wurde vor Ausbreitung der COVID-19-Pandemie mit
der SurveyMonkey Software an 37 zahnmedizinische Fakultaten gesendet. Er umfasst
50 Fragen zur Bewertung der praklinischen endodontischen Ausbildung. Unter anderem
wurden das Lehrenden-Studierenden-Verhaltnis, die Lehrinhalte und die
zugrundeliegenden Materialien evaluiert. Die Bearbeitungszeit wurde auf insgesamt
acht Wochen terminiert. Die zahnmedizinischen Fakultaten erhielten Erinnerungsmails

und wurden zudem telefonisch kontaktiert, um die Vollstandigkeit zu gewahrleisten.

Ergebnisse:

Die Rucklaufquote der Fragebdgen belduft sich auf 89%. Die Auswertung dieser ergibt,
dass eine klare Diskrepanz an den beteiligten deutschsprachigen Universitaten in der
praklinischen endodontischen Ausbildung vorliegt: Der theoretische Unterricht reicht
von 1 bis 70 Stunden (15 Stunden im Mittel), der praktische Unterricht von 3 bis 78
Stunden (39 Stunden im Mittel). Das Verhaltnis der Lehrenden zu Studierenden variiert
zwischen 1:4 und 1:38 (1:15 im Mittel). 45% der Universitaten beschaftigen

Spezialistinnen der Endodontologie fiir den Theorieunterricht. Dentalmikroskope



stehen in 82% der Universitdten fur praklinische Lehrzwecke zur Verfliigung. Die
Mehrheit (82%) der Universitaten unterrichtet die Wurzelkanalaufbereitung mit

rotierenden oder reziproken NiTi-Instrumenten.

Schlussfolgerung:

GEndoQ ist ein valides Bewertungsinstrument zur Beurteilung der praklinischen
zahnmedizinischen Ausbildung in der Endodontologie. Dariber hinaus koénnen
zuklnftige Forschungsarbeiten zur weiteren Verfeinerung und Validierung des
Bewertungsinstruments beitragen. Von wissenschaftlichem Interesse ware hierbei die
Fragestellung, ob die COVID-19-Pandemie messbare Auswirkungen auf die praklinische
Ausbildung in der Endodontologie hatte. Die praklinische endodontische Ausbildung hat
sich in der Gegenlberstellung mit Sonntag et al. (2008) weiterentwickelt:
Verbesserungen zeigen sich unter anderem im Lehrenden-Studierenden-Verhaltnis und
in der theoretischen Unterrichtszeit. Zudem kdnnen Fortschritte in der hdheren
Qualifikation der Lehrenden sowie in der Verwendung moderner Materialien und
Instrumente, wie VergroBerungshilfen oder NiTi-Instrumente, festgestellt werden.
Allerdings gibt es zwischen den Fakultaten nach wie vor grofRe Unterschiede hinsichtlich
des Zeitaufwands fiir den theoretischen und praktischen Unterricht. Darliber hinaus ist
eine Konvergenz bei der Verwendung von Wurzelkanalbehandlungstechniken und -

materialien festzustellen.

Schlisselwoérter: Zahnmedizinische Fakultaten, endodontischer Lehrplan,

endodontische Ausbildung, Endodontie, Online-Umfrage



2 Abstract

Introduction:

One of the responsibilities of dental schools is to ensure that students have the
knowledge and skills to perform simple endodontic procedures. However, there is no
current evaluation tool for the preclinical dental education in endodontology, nor is
there a contemporary assessment of the status of preclinical education in
endodontology at German-speaking dental schools. For this reason, the objective of the
present study is to create and validate a standardized questionnaire that scientifically
addresses this research gap. Dental schools in Austria, Germany and Switzerland

participated in the online-based survey.

Methodology:

The survey GEndoQ was created in five phases based on previous questionnaires using
the Delphi technique and think-aloud method. The questionnaire, divided into nine
categories, was sent to 37 dental schools using SurveyMonkey software, before the
spread of the COVID-19-pandemic. It included 50 questions to evaluate preclinical
endodontic training, such as the faculty-student ratio, course content and materials
used. The processing time was scheduled for a total of eight weeks. Dental faculty

received reminder emails and were also contacted by phone to ensure completeness.

Results:

The response rate is 89%. The evaluation reveals that there is a clear discrepancy in
preclinical endodontic education at the participating German-speaking universities: The
theoretical education ranges from 1 to 70 hours (15 hours on average), the practical
education from 3 to 78 hours (39 hours on average). The ratio of faculty to students
varies between 1:4 and 1:38 (1:15 on average). 45% of the dental schools employ
specialists in endodontology for teaching endodontic theory. Dental microscopes are
available in 82% of the dental schools for preclinical teaching purposes. The majority
(82%) of the dental schools teach root canal preparation with rotating or reciprocal NiTi

instruments.



Conclusion:

GEndoQ is a valid instrument for evaluating preclinical dental education in endodontics.
Future research will have to focus on further refinement and validation of the
instrument.

Of scientific interest in this regard would be whether the COVID-19-pandemic had a
measurable impact on preclinical endodontic education.

Preclinical endodontic education has evolved positively when compared with Sonntag
et al. (2008): Improvements can be seen in the ratio of faculty to students and in
theoretical teaching time. In addition, progress can be seen in the higher qualification
of the faculty as well as in the use of modern materials and instruments, such as
magnification aids or NiTi instruments.

However, there are still large differences between faculties in terms of time spent on
theoretical and practical teaching. Furthermore, a convergence in the use of root canal

treatment techniques and materials can be observed.

Keywords: dental schools, endodontic curriculum, endodontic education,

endodontology, online survey



3 Abkiirzungsverzeichnis

ADEE = Association for Dental Education in Europe

ESE = European Society of Endodontology

FLZE = Frankfurter Lernziele Endodontologie

GEndoQ = German Endodontology Questionnaire

NiTi = Nickel-Titan

NKLZ = nationaler kompetenzbasierter Lernzielkatalog

VR = Virtual Reality

ZAppro = Approbationsordnung fiir Zahnarzte und Zahnarztinnen



4 Ubergreifende Zusammenfassung

Die Qualitat endodontischer Behandlungen in der praklinischen Ausbildung wurde
weltweit in mehreren Studien evaluiert (1-4). So konnte nachgewiesen werden, dass die
Rate akzeptabler Wurzelkanalfillungen bei extrahierten Zahnen in der praklinischen
Ausbildung zwischen 3,1% und 46,7% liegt (1-4). Aus diesen Abweichungen kann ein
hoher Qualitatsunterschied in der praklinischen Ausbildung in der Endodontologie
abgeleitet werden. Umso wichtiger erscheint in diesem Licht die korrekte Lehre der
Faktoren einer technisch sauberen Wurzelkanalbehandlung.

Das vorliegende Manuskript umfasst 11 Seiten zum Thema der Konstruktion eines
Fragebogens und dessen Auswertung hinsichtlich der studentischen Ausbildung in der

praklinischen Endodontologie an deutschsprachigen zahnmedizinischen Universitaten.

4.1 Einleitung
Auf nationaler und internationaler Ebene wurden in den letzten Jahrzehnten
verschiedene Curricula in der praklinischen endodontischen Ausbildung evaluiert und
Ergebnisse hierzu veroffentlicht (5—10). Generell wiesen diese Studien eine Divergenz,
insbesondere im Lehrenden-Studierenden-Verhaltnis, im Zeitmanagement sowie in den
Lehrmethoden innerhalb der zahnmedizinischen Fakultdten auf (5-10). Fir den
deutschsprachigen Raum sind diesbeziiglich keine aktuellen Studien bekannt, die letzte
deutsche Veroffentlichung liegt mehr als eine Dekade zurtick (7). Zudem existieren keine
Studien zur Konzeption und Validierung von Fragebdgen, um nationale und
internationale Vergleiche innerhalb der praklinischen endodontischen Ausbildung
durchfihren zu kénnen.
In der vorliegenden Studie wurde ein Fragebogen, der die praklinische Ausbildung in der
Endodontologie an deutschsprachigen zahnmedizinischen Universitaten evaluieren soll,
konzipiert und (teil)validiert. Dieser wurde anschlieRend an die entsprechenden
Universitdaten mittels einer Online-Umfrage-Software verschickt und ausgewertet.
Hierbei standen folgende Forschungsfragen im Vordergrund:

1. Stimmen die zahnmedizinischen Universititen den Ubergeordneten NKLZ-

Lernzielen zu?
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2. Erfullen die zahnmedizinischen Universititen das Lehrenden-Studierenden-
Verhaltnis in der praklinischen endodontischen Ausbildung gemalR der neuen
ZAppro?

3. Gibt es einen Unterschied in der Implementierung von Prifungen?

4. Werden die Studierenden von auf Endodontologie spezialisierten

zahnmedizinischen Lehrkraften unterrichtet?

4.2 Material und Methode

4.2.1 Konstruktion des Fragebogens GEndoQ: Phase 1-5

Die Konstruktion des Fragebogens ,,German Endodontology Questionnaire” (GEndoQ)
erfolgte in finf Phasen (Abb. 1) mit Hilfe von verschiedenen Expertinnen und
Expertinnengruppen, der Delphi-Methode (11-14) und der think-aloud-Methode (15)
(Tab. 1). In der ersten Phase wurde der Fragebogen auf Grundlage friiherer Fragebogen
und Publikationen (Tab. 2) (5-10,16—19) erstellt. Darliber hinaus wurden die neue
zahnarztliche Approbationsordnung (ZApprO) (20), der nationale kompetenzbasierte
Lernzielkatalog (NKLZ) (21) und die Frankfurter Lernziele fiir die Endodontologie (FLZE)
(Tab. 3) herangezogen.

Die erste Version des Fragebogens GEndoQ (Abb.2-9) basierte vorerst auf zehn
Kategorien (Tab. 4) und diversen Antwortoptionen (Tab. 5), welche sich im Laufe der
Fragebogenerstellung anderten (Tab. 6). In der zweiten und dritten Phase erhielten
verschiedene Expertinnen jeweils eine aktuelle digitale Version des Fragebogens und
wurden um schriftliche Rlickmeldungen gebeten (Abb. 10-19, Tab. 7, 8). In der vierten
Phase wurde der GEndoQ 3 (Abb. 20-28) unter Verwendung der neuesten Publikation
zur endodontischen Ausbildung von Studierenden in GroBbritannien aus dem Jahr 2019
erganzt (Tab. 9). In der finften Phase Uberpriften die Expertinnen das GEndoQ (Abb.
29-39) auf Reliabilitat, Objektivitat, Inhalt und Bearbeitungszeit (Tab. 10).

Die finale Version des GEndoQ (Version 5) setzte sich aus sieben Seiten, neun Kategorien

und 49 Fragen (inklusive 99 Unterpunkten) zusammen (Abb. 40-46).

4.2.2 Implementierung von GEndoQ in SurveyMonkey
Der Fragebogen wurde in die Online-Umfragesoftware SurveyMonkey (SurveyMonkey

Inc., San Mateo, CA, USA) implementiert (Abb.47). Eine Onlineumfrage versprach
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Anonymitat und gab den Befragten Zeit, den Fragebogen in ihrem eigenen Tempo
auszufillen (22). Da dieser in Zukunft als universeller Fragebogen fiir die Evaluation der
praklinischen und klinischen Ausbildung in der Endodontologie fungieren soll, wurde er

um eine Frage und drei Unterpunkte erganzt (Abb. 48-51).

4.2.3 Verifizierung der Ansprechpartnerinnen

Um die Ansprechpartnerinnen der praklinischen Kurse in der Zahnerhaltung an den
zahnmedizinischen Fakultiten in Deutschland, in Osterreich und in der Schweiz zu
verifizieren, mussten vor der sechsten Phase (Testung des Fragebogens) die jeweiligen
Fakultdten kontaktiert werden. Daflir wurden die zustandigen Sekretariate, spater auch
die direkten Ansprechpartnerinnen, schriftlich kontaktiert (Abb. 52-54). So konnte
sichergestellt werden, dass die richtigen Personen den Fragebogen erhielten und

bearbeiten konnten.

4.2.4 Testung des Fragebogens GEndoQ: Phase 6

Die Einladungen zur Teilnahme an der Umfrage wurden Uber die Software
SurveyMonkey erstellt und vor der Ausbreitung der COVID-19 Pandemie per E-Mail an
30 zahnmedizinische Fakultdten in Deutschland, drei zahnmedizinische Fakultdten in der
Schweiz und vier zahnmedizinische Fakultiten in Osterreich (Abb. 55) verschickt. Die
Bearbeitungszeit betrug acht Wochen. Nach sieben bzw. 14 Tagen erhielten die
zahnmedizinischen Fakultaten eine Erinnerungs-E-Mail (Abb. 56) und nach weiteren vier
bzw. sechs Wochen wurden die zahnmedizinischen Fakultdten telefonisch kontaktiert

und gebeten, an der Online-Umfrage teilzunehmen.

4.2.5 Statistische Auswertung

Die Datenerfassung wurde mit der Online-Umfragesoftware SurveyMonkey verwaltet.
Eine anonymisierte Datenzusammenfassung wurde automatisch generiert. Fir jedes
Umfrageelement wurden einfache beschreibende Statistiken erstellt (siehe Anhang

Tabellen).
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4.3 Ergebnisse

4.3.1 Auswertung der Umfrage

Die Umfrage wurde von insgesamt 33 (89%) der 37 Universitaten vollstandig
beantwortet. Drei Universititen (8%) beantworteten nur bis zu 22% des
Umfragefragebogens und konnten nicht in die Auswertung einbezogen werden. Nur

eine Universitat (3%) nahm nicht an der Umfrage teil.

4.3.2 Studierende und Lehrende

Im Wintersemester 2019/2020 besuchten im Durchschnitt 41 Studierende den
Simulationskurs (Phantomkurs) in dem unter anderem die praklinische Endodontologie
gelehrt wurde (Tab. 11, 12). Das Lehrenden-Studierenden-Verhaltnis im Phantomkurs
schwankte zwischen 1:4 und 1:38, der Durchschnitt lag bei 1:15 (Tab. 13). An 76% der
Universitditen waren die meisten Lehrenden Zahnarztinnen ohne spezifische
Ausbildung, wahrend 58% der Universitaten Zahnarztinnen mit Spezialisierung in der

Endodontologie beschaftigten, um die theoretischen Inhalte zu vermitteln (Tab. 14).

4.3.3 Zeitmanagement

Die Gesamtzeit fir den Endodontologie-Kurs betrug der Auswertung zufolge zwischen
15 und 107 Stunden (a8 45 Minuten) und im Durchschnitt 56 Stunden (Tab. 15). Davon
entfielen etwa 15 Stunden auf die theoretische (Tab. 16) und 39 Stunden auf die

praktische endodontische Ausbildung (Tab. 17).

4.3.4 Theoretische Lehre

94% der zahnmedizinischen Universitditen verwendeten eine Kombination
verschiedener Lehrmethoden, einschliellich Vorlesungen. Andere Methoden waren bei
42% der Universitaten Seminare! , bei 30% gegenstandsbezogene Studiengruppen?, bei
18% Blended-Learning 3, bei 15% Tutorien* etc. (Tab. 18, 19). Alle antwortenden

Universitaten (91%) boten didaktische Ausbildungen zu einem breiten Themenspektrum

1 Vertiefte, meist interdisziplindre Diskussion der Inhalte in kleineren Gruppen als in der Vorlesung, einschlieRlich
Patientenprasentation.

2 Seminar- und Vorlesungsinhalte werden problemorientiert geiibt z.B. POL= Problemorientiertes Lernen).

3 Kombination aus a. Prasenzunterricht und anschlieBend b. ELearning.

4 Diese werden von Studierenden mit entsprechender fachlicher Qualifikation geleitet, durch Mitglieder des Lehrkorpers betreut
und stellen eine mogliche Form des geregelten Eigenstudiums der Studierenden dar (20).

13



an, darunter die Restauration endodontisch behandelter Zihne sowie die

endodontische Chirurgie (Tab. 20).

4.3.5 Praktische Lehre

Die meisten Universitdaten (94%) verwendeten unter anderem Demonstrationen, um die
praktische Endodontologie zu unterrichten (Tab. 21). 94% der Universitdten gaben an,
dass ihre Studierenden extrahierte menschliche Zahne in der praktischen Lehre nutzten,
bei 85% waren es industriell hergestellte, genormte Simulationszahne aus Kunststoff
(z.B. Morita Modellzahne) und bei 15% patientengetreue DVT-basierende
Simulationszahne aus Kunststoff (Tab. 22). In 52% der Universitaten praparierten die
Studierenden 3-4 einwurzelige Zdhne, in 15 der 33 Universitditen wurden 3 bis 4
mehrwurzelige Zdhne prapariert (Tab. 23).

91% der Universitditen lehrten die manuelle Wurzelkanalaufbereitung mit
Handinstrumenten, davon 61% die manuelle Wurzelkanalaufbereitung mit Ni-Ti-
Instrumenten mit diversen Feilenarten (Tab. 24). Wahrend der praklinischen Ausbildung
wurden an den Universitdten teils unterschiedliche Techniken  zur
Wurzelkanalaufbereitung und- abfillung sowie zur Anwendung verschiedener
Materialien und Gerdte (Tab. 25-36) vermittelt. Auf die Frage, in wie vielen
Behandlungsschritten/-tagen die Wurzelkanalbehandlung abgeschlossen werden sollte,
antworteten 33% der Universitaten, dass es im Phantomkurs keine zeitliche Begrenzung
gabe (Tab. 37). Alle Universitaten hatten Mindestanforderungen an die Anzahl der zu
praparierenden und/oder zu flllenden Zahne, 32% gaben mindestens 3 bis 4 Zdhne an

(Tab. 38).

4.3.6 Prifungen in der endodontischen Ausbildung

Der theoretische Inhalt der Lehrveranstaltungen wurde bei 15% der Universitaten durch
strukturierte mindliche Priifungen (OSOE = Objektive Strukturierte Miindliche Prifung)
und bei 33% der Universitaten durch einfache miindliche Prifungen bewertet (Tab. 39).
10 von 33 Universitaten priften den praktischen Inhalt im OSCE-Format (Objective
structured clinical examination format) (Tab. 40). Die Auswertung der Prifungen
erfolgte bei 70% der Universitdaten durch mehrere zahnmedizinische Mitarbeiterinnen

(Tab. 41). Die Bestehensgrenze lag bei 23 von 33 Universitdten bei 60% (Tab. 42).
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4.3.7 Lernziele in der endodontischen Ausbildung
52% bis 97% der zahnmedizinischen Fakultdten stimmten den flnf aufgefiihrten

Lernzielen nachdriicklich zu (Tab. 43).

4.3.8 Andere

An 82% der Universitaten wurden Lehrveranstaltungen regelmaRig auf ihren Erfolg hin
evaluiert (Tab. 44), 85% der Universitdten erachteten einen Austausch mit anderen
Universitaten bezliglich Prifungsformaten fir das Fach Endodontologie als sinnvoll
(Tab. 45). 42% der Universitaten haben bereits einen Austausch mit anderen
inlandischen Universitaten (Tab. 46) und 18% der Universitaten mit internationalen
Partnern (Tab. 47). In 15% der Universitaten gab es eine Spezialabteilung/Poliklinik nur
flir Endodontologie (Tab. 48). Die Materialkosten fiir Endodontologie im Kurs pro
Studierenden betrugen im Durchschnitt 126€, wobei 55% der Universitaten diese Frage
zum Zeitpunkt der Erhebung nicht beantworten konnten, weil das zu evaluierende

Semester noch nicht abgeschlossen war (Tab. 49).

4.4 Diskussion

4.4.1 Konzeption und Validierung eines disziplinspezifischen Fragebogens

Um die inhaltliche Validitat des Fragebogens zu evaluieren, liberpriften verschiedene
Expertlnnen das Instrument in mehreren Delphi-Runden (23). Die so genannte Delphi-
Methode ist ein systematischer, mehrstufiger Entscheidungsprozess mit Resonanz, bei
dem Expertlnnen oder Expertinnen-Gruppen den Fragebogen auswerten und Feedback
geben (11-14). Nach Buckley et al. kommt die Delphi-Methode dann zum Einsatz, wenn
das zu untersuchende Thema nicht fir prazise analytische Techniken geeignet ist, aber
von subjektiven Urteilen auf kollektiver Basis stark profitieren kann (24). Er verweist
auch auf die Moglichkeit von Variationen in einer echten Delphi-Studie (25). Im
Allgemeinen fihrt die Delphi-Methode zu mehreren Iterationen, um mit Hilfe eines
kontrollierten Rickkopplungsprozesses einen Meinungskonsens zu einem bestimmten
Thema herzustellen (26-28).

Baker et al. stellten fest, dass Expertlnnen eine zugangliche Informationsquelle
darstellten, die schnell zur Meinungsbildung genutzt werden konne (29). So kdénnten

diese oft Wissen liefern, wenn keine traditionellere Forschung vorldge (29). Der Einsatz
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von Expertinnen ist Gblich, um die inhaltliche Validitdt von Frageb6gen zu gewahrleisten
und wird ebenfalls vom AMEE-Leitfaden Nr. 87 empfohlen (30). Entsprechend Skulmoski
et al., sollten die Expertlnnen in der Delphi-Runde vier "fachliche Anforderungen
erfillen: i) Wissen und Erfahrung mit den zu untersuchenden Themen; ii) Fahigkeit und
Bereitschaft zur Teilnahme; iii) ausreichend Zeit, um an der Delphi-Technik
teilzunehmen; und iv) effektive Kommunikationsfahigkeiten" (26). Fir die zweite und
dritte Delphi-Runde in der Entwicklung des GEndoQ wurden die Expertlnnen nach ihrer
beruflichen Kompetenz ausgewahlt (31). Die zweite Delphi-Runde bestand aus einem
Experten, der unter anderem Spezialist fir Endodontologie und Autor einer bereits
existierenden Publikation zu diesem Thema ist (7). GemalR Powell wird die
Reprasentation unter anderem von der Qualitat der Expertinnen und nicht der Anzahl
bestimmt (32). Ein dahnlicher Ansatz wurde fir die dritte Delphi-Runde zur Bewertung
von GEndoQ Version 3 gewahlt. Vier Expertinnen wurden ausgewahlt: eine Spezialistin
fir Endodontologie, ein Absolvent eines strukturierten Fortbildungskurses mit
Endodontologie-Inhalt und zwei Teilnehmer eines Master-Studiengangs in der
Endodontologie. Aus heutiger Sicht ist keine standardisierte Anzahl von Expertinnen fir
die Delphi-Methode empfohlen. Aus der Literatur geht hervor, dass die Anzahl zwischen

einer Expertln und bis zu Hunderten von Expertinnen liegen kann (26,31,33,34).

4.4.2 Diskussion der Umfrageergebnisse

Mit einer Rucklaufquote von 89% lieferten die vorliegenden Umfrageergebnisse ein
zuverldssiges Bild der praklinischen endodontischen Ausbildung in Deutschland,
Osterreich und der Schweiz. Die Umfrage fand im Wintersemester 2019/2020 vor der
Ausbreitung von COVID-19 statt. Um die Auswirkungen der COVID-19-Pandemie auf die
zahnmedizinische Ausbildung zu klaren, sind in Zukunft weitere Forschungen
notwendig. Seit der letzten deutschen Publikation zur praklinischen Ausbildung in der
Endodontologie im Jahr 2008 (7) hat es neue Entwicklungen in den européischen
Leitlinien der European Society of Endodontology (ESE) gegeben (17). Dartiber hinaus
wurde eine Orientierung fir deutsche zahnmedizinische Fakultdten auf nationaler
Ebene durch das NKLZ (21) und die Neustrukturierung der ZAppro (20) eingefiihrt.
Bislang gab es keinen Versuch die Einhaltung der letztgenannten Richtlinien und

Empfehlungen durch die zahnmedizinischen Fakultdaten zu evaluieren.
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4.4.3 Zeitmanagement, Studierende und Lehrende

Der ESE raumte ein, dass die Zeit und die Ressourcen, die von den Universitdten fir die
endodontische Ausbildung aufgewendet werden, sehr unterschiedlich seien und somit
die Definition eines MindestmaRes an Wissen oder Fertigkeiten nur schwer zu
realisieren ware (17). Angesichts dieser Information ist es nicht verwunderlich, dass sich
das Spektrum der theoretischen und praktischen Lehre von Universitat zu Universitat
sehr unterschiedlich gestaltete. Der praktische Unterricht schwankte zwischen 3 und 78
akademischen Stunden (entspricht 45 Minuten). Generell konnte nicht ausgeschlossen
werden, dass diese Unterschiede in Theorie und Praxis eine Fehlinterpretation der
Studienfragen im Umfragebogen darstellen kénnten. Sonntag et al. gaben an, dass der
Theorieunterricht durchschnittlich 13,3 Stunden und die praktische Ausbildung 45
Stunden betrugen (7). Weitere Publikationen aus Westeuropa zeigen im Vergleich, dass
87% der zahnmedizinischen Fakultdaten im Vereinigten Konigreich rund 20 Stunden fir
die praktische Ausbildung aufwenden (5). Dies entspricht knapp der Halfte des
Zeitaufwands, der aus den Ergebnissen der vorliegenden Studie vorliegt (38 Stunden).
In Saudi-Arabien werden 80 bis 96 Stunden fiir den gesamten praklinischen
Endodontologiekurs aufgewendet (6), was im Durchschnitt 2,3-mal langer ist als in
Deutschland und an den deutschsprachigen zahnmedizinischen Fakultaten. In
Frankreich werden 87 Stunden fiir die praktische Ausbildung aufgewendet (35). Dieser

Wert Ubertrifft das Ergebnis der Studie um mehr als doppelte.

4.4.4 Theoretische Lehre

Keine der zahnmedizinischen Fakultdaten gab an, dass sie moderne Lehrmethoden, wie
z. B. Virtual Reality (VR), einsetzten, obwohl einige Studien gezeigt haben, dass die
Mehrheit der Studierenden, die mit der VR-Methode in Wurzelkanalanatomie
unterrichtet wurden, angaben, ein besseres Verstandnis der Wurzelkanalanatomie
gewonnen zu haben (36,37). Eine Online-Plattform zum internationalen Austausch
digitaler Dateien (z. B. VR) konnte fiir alle zahnmedizinischen Fakultaten von Vorteil sein

(36).

4.4.5 Praktische Lehre
Die Mehrheit der zahnmedizinischen Fakultiten (94%) verwendete immer noch

extrahierte menschliche Zahne fir die praktische Ausbildung, die als , Goldstandard”
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bezeichnet werden (36). Dies hat jedoch einige Nachteile, wie z. B. die inkonsistente
Verflgbarkeit, die zeitaufwendige Auswahl, Kreuzinfektionsrisiken und die ungerechte
Verteilung unter den Studierenden (38,39). Um diese Nachteile zu beheben, konnen 3D-
gedruckte kiinstliche Zahne, die menschlichen Zahnen nachempfunden sind, verwendet
werden. Diese wurden bisher von den Studierenden sehr positivangenommen (42,46).
Selbst die Herstellung komplexer, 3D-gedruckter kiinstlicher Zahne fiir anspruchsvollere
endodontische Verfahren, wie sklerosierte oder komplexer geformte Kanale, ist durch
diese Technik moglich (46). Allerdings boten nur 15% der zahnmedizinischen Fakultaten
patientenspezifische DVT-basierte Kunststoffsimulationszahne an, was an den hohen
Kosten liegen kdnnte, obwohl Reymus et al. feststellten, dass die Kosten fiir die 3D-
Drucktechnologie stetig sinken wiirden und die anfanglichen Investitionskosten kein
Hindernis mehr darstellen sollten (36).

Im Jahr 2008 lehrten 63% der zahnmedizinischen Universitaten in Deutschland die
Wurzelkanalaufbereitung mit rotierenden NiTi-Instrumenten (7). In der aktuellen Studie
verwendeten 82% der Universitaten rotierende oder reziproke Systeme. 82% der
antwortenden zahnmedizinischen  Universitditen boten ihren Studierenden
Dentalmikroskope an, im Jahr 2008 verfligten 63% Uber kein Dentalmikroskop fir die
vorklinische endodontische Ausbildung (7). Im Vergleich zu Sonntag et al. (2008) gibt es
eine Tendenz zur Verwendung fortschrittlicherer Methoden und Materialien wie

patientenspezifische DVT-basierte Kunststoffsimulationszahne (7).

4.4.6 Lernziele Endodontologie

52% der antwortenden Universitaten gaben an, dass ihre Studierenden in der Lage sind,
primare oder sekundare Evidenz fiir medizinische/zahnmedizinische Entscheidungen zu
nutzen. Nach Chiappelli et al. ist das Wissen um evidenzbasierte Medizin eine
"Uberlebensqualifikation", die es ermdglicht klinische Entscheidungen zu treffen,
wissenschaftlich zu arbeiten und eigene sowie fremde Arbeiten kritisch zu bewerten
(41). Andere Umfragen haben diese Frage nicht evaluiert, obwohl seitens der ADEE eine
dhnliche Einschatzung gemacht wurde. So schlussfolgert die ADEE, dass der graduierte
europdische Zahnarzt veroffentlichte klinische und grundlagenwissenschaftliche
Forschung evaluieren und diese Informationen integrieren sollte, um die

Mundgesundheit des Patienten zu verbessern (42). Das Thema der evidenzbasierten
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Zahnheilkunde ist auch in der aktuellen Version der ZAppro, sowie im NKLZ verankert

(20,21).

447 Limitationen

Eine Einschrankung der Studie stellen die Anzahl der Fragen und die begrenzte Zeit zum
Ausfillen des Fragebogens dar. Auch wenn die Griinde fiir fehlende Rickmeldungen
einiger Universitaten nicht vorliegen, so konnten Umfang und Zeitaufwand des
Fragebogens einen Anteil daran getragen haben.

Verallgemeinernde Deduktionen aus den Forschungsergebnissen sind insofern
unzuldssig, da an den Standorten der DACH-Region (Deutschland, Osterreich, Schweiz)
andere curriculare Regelungen bestehen. Dennoch empfehlen internationale Richtlinien
wie die der ESE und der ADEE einen Rahmen fiir die endodontische Ausbildung
(17,42,43). Darliber hinaus sind die zahnmedizinischen Ausbildungen im
deutschsprachigen Raum ebenfalls reguliert (20,44) und somit besser vergleichbar.
GEndoQ ist ein Instrument zur Evaluierung der vorklinischen Ausbildung in der
Endodontologie an deutschsprachigen zahnmedizinischen Schulen. Die Fragen wurden
in deutscher Sprache formuliert, so dass GEndoQ derzeit im deutschsprachigen Raum
eingesetzt werden kann. Eine Evaluation der englischen Version des Fragebogens steht

noch aus.

4.5 Beantwortung der Forschungsfragen

1. Generell stimmte die Mehrheit der zahnmedizinischen Universitaten den
Ubergeordneten NKLZ-Lernzielen (21) zu (,,stimme zu” und ,stimme sehr zu“). Hierbei
stimmten 94% der Fakultiten zu, dass die Absolventlnnen ,die Atiologie und
Pathogenese pulpaler und periradikuldrer Erkrankungen erlautern kénnen“. 97%
beflirworteten, dass die Absolventinnen ,die endodontische Behandlung planen und
durchfiihren kdonnen”, 85% der bejahten, dass die Absolventinnen ,die Diagnostik
pulpaler und periapikaler Erkrankungen durchfihren kénnen” und ,die Pravention
pulpaler und periradikuldrer Erkrankungen durchfiihren kénnen” (82%). Zu dem
Lernziel, ob die Absolventinnen ,erhobene und kritisch bewertete insbesondere
primdre, aber auch sekunddre Evidenz zur Entscheidungsfindung bei einer

medizinischen/zahnmedizinischen Fragestellung im zahnérztlichen Alltag nutzen”
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konnen, waren 21% der befragten Universitdten unentschieden, 15% stimmten den

Lernziel nicht zu, die Mehrheit (53%) jedoch stimmte zu.

2. Die neue ZAppro sieht eine Anpassung des Lehrenden-Studierenden-
Verhaltnisses fir den Phantomstudiengang von 1:20 auf 1:15 vor (25). Gegenwartig
erfiillen bereits 59% der befragten Universitdaten diese Regelung, wobei zu beachten ist,
dass es sich nicht nur um deutsche zahnmedizinische Fakultdten handelt. In dieser
Studie lag das gilinstigste Lehrenden-Studierenden-Verhaltnis bei 1:4, das schlechteste
bei 1:38. Die Antwort fiir das Lehrenden-Studierenden-Verhadltnis von 1:38 kdnnte

jedoch eine Fehlinterpretation der Studienfrage gewesen sein.

3. Der Einsatz mundlicher und schriftlicher Prifungen zur Ermittlung von
Lerninhalten variiert im Vergleich der antwortenden zahnmedizinischen Fakultaten. Nur
15% der Universitaten priiften die Theorie in einer strukturierten mundlichen Priifung
(OSOE= Objective structured oral examination). 33% gaben an, normale mindliche
Prifungen zu erbringen und 39% gaben an, schriftliche Prifungen im Freitextformat zu

vollziehen.

4, An 42% der zahnmedizinischen Universitaten unterrichteten zertifizierte
Spezialistinnen fir Endodontologie. 15% gaben an, dass der Unterricht von
Absolventinnen eines Master-Studiengangs in Endodontologie geleitet wird. Bei 52%
der zahnmedizinischen Universitaten unterrichteten Zahnarztinnen mit Schwerpunkt
Endodontologie die praktische und theoretische Endodontologie. 76% schilderten, dass
sie auch Zahnarztlnnen ohne spezifische Ausbildung fiir die endodontische Lehre

beschaftigten.
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INTRODUCTION

On a national and international level, various curricula in
preclinical and clinical endodontic education have been
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Abstract

Aim: To evaluate preclinical education in Endodontology at Austrian, German and Swiss
dental schools using an online survey.

Methodology: An online survey divided into nine categories was sent using SurveyMonkey
software to 37 dental schools, before the spread of the COVID-19 pandemic. The ques-
tionnaire included 50 questions to evaluate preclinical endodontic education, such as
faculty-to-student ratios, topics taught and materials used, in preclinical phantom head
courses. Seven and 14 days after the first e-mail contact, dental schools received a re-
minder e-mail. After four and six weeks, the dental schools were contacted by telephone
and asked to participate in the online survey. The processing time was eight weeks in
total.

Results: The response rate was 89%. Preclinical endodontic education at the partici-
pating dental schools differs considerably. Theory classes ranged from 1 to 70 h (15 h
mean), and practical classes ranged from 3 to 78 h (39 h mean). The faculty-to-student
ratio varied between 1:4 and 1:38 (1:15 mean). Forty-five per cent of the dental schools
had a specialist in endodontics teaching theory. Several dental microscopes were avail-
able for preclinical teaching purposes at 82% of the dental schools. The majority (82%)
taught root canal preparation with rotary or reciprocating NiTi instruments. Overall, 85%
of the dental schools taught lateral compaction, amongst other methods, for canal filling.
Conclusion: A substantial divergence amongst the dental schools regarding the time
dedicated to theory and practical instruction in Endodontology was reported. However,

convergence in the use of root canal treatment techniques and materials was reported.

KEYWORDS

dental school, endodontic curriculum, endodontic education, endodontics, online survey, preclinical

evaluated and published (Al Raisi et al., 2019; Cruz et al.,
2000; Narayanaraopeta & Alshwaimi, 2015; Petersson et al.,
2002; Qualtrough et al., 1999; Sonntag et al., 2008). Al Raisi
et al. (2019) conducted a survey in the United Kingdom
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from November 2017 to January 2018 on basic preclinical
and clinical endodontic education at British dental schools
and compared the results with an earlier paper-based sur-
vey. The study revealed great divergences, especially in the
faculty-to-student ratios, time management and teaching
methods at British dental schools. Sonntag et al. (2008) eval-
uated endodontic training in Germany noting that preclinical
endodontic training varied considerably amongst German
dental schools due to differences in curricular design, staff
and course content. Considerable differences exist amongst
European countries in terms of curricular structure and con-
tent, as well as the extent of practice generally in dental edu-
cation (Scott, 2003).

The aim of this study is to evaluate the current status of
preclinical endodontic education in Austria, Germany and
Switzerland. Results were compared with a survey conducted
more than a decade ago (Sonntag et al., 2008) and the guide-
lines of the European Society of Endodontology (ESE) (ESE,
2013).

MATERIALS AND METHODS

After consultation with the ethics committee of the Department
of Medicine at the Goethe University in Frankfurt am Main,
Germany, it was decided that an ethics committee vote was
not required (reference 114/2019).

The conception behind and initial validation of the
German Endodontology Questionnaire (GEndoQ) used in
this study have been published (Sacha et al., 2020). GEndoQ
was drafted before the COVID-19 pandemic so that the nec-
essary switch from conventional teaching (e.g. lectures, sem-
inars) to distance learning (e.g. online lectures) (Meng et al.,
2020) is not included in GEndoQ. The questionnaire was im-
plemented using the online survey software SurveyMonkey.
GEndoQ consists of 50 questions in nine categories. Most
questions are multiple-choice questions, with more than one
answer possible in some cases. Some questions also offered
space for free-text input.

After developing the questionnaire, contact persons had
to be identified for the preclinical phantom head course in
which endodontics is taught. The respective dental schools
were contacted by e-mail or telephone asking for the person
in charge. Before the start of the COVID-19 pandemic, in-
vitations to participate in the survey were sent by e-mail to
the corresponding people at 30 dental schools in Germany,
three dental schools in Switzerland and four dental schools
in Austria. The processing time was eight weeks in total,
after seven and 14 days the responsible teacher received a
reminder via e-mail. After four and six weeks, the dental
schools were contacted by telephone and asked to participate
in the online survey. Data collection was managed using the
SurveyMonkey online survey software. An anonymized data
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summary was generated automatically. Simple descriptive
statistics were generated for each survey item.

RESULTS

The survey was answered in full by 33 out of the 37 dental
schools (89%). Eight per cent of the dental schools (n = 3)
only answered up to 22% of the survey questionnaire and
could not be included in the evaluation. Only one university
(3%) did not take part in the survey.

Students and faculty

On average, 41 students attended the phantom head course in
which preclinical endodontics was taught during the 2019/20
winter term (Question 2 = Q2). The percentage of males lay
between 14 and 63%, on average 36% (Q3). The faculty-to-
student ratio in the phantom head course varied between 1:4
and 1:38; the average was 1:15 (Q4).

At 76% of the dental schools, most of the teaching staff
were dentists without specific education in Endodontology,
while 58% of the dental schools employed specialist endodon-
titis to teach the theoretical content (Q5, Q10).

Time management

The total time spent for the endodontology course was re-
portedly between 15 and 107 h (average 56 h) (Q6). Of these,
about 15 h on average were allocated to theory and 39 h to
practical endodontic training (Q7, Q8).

Theoretical teaching

Ninety-four per cent of dental schools used combinations of
teaching methods and materials, including lectures (multiple
answers possible, Q9, Q11, Q13, Figure 1). Most of the dental
schools (76%) recommended specific literature to their students
(multiple answers possible, Q12). All responding dental schools
(91%) offered training on a wide range of topics including RCTs
(e.g. shaping, disinfection, obturation), restoration of endodon-
tically treated teeth and endodontic surgery (Q14, Figure 2).

Practical teaching

Various methods were chosen to teach practical endodontics;
most dental schools (94%) used demonstrations, followed
by hands-on exercises (85%) (multiple answers possible,
Q15, Q16, Figure 3). Extracted human teeth were used for
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Learning-teaching methods and materials used by the responding dental schools to teach theoretical endodontics. The figure also

lists which platform the dental schools use to make the material available to their students

practical training at 94% of the dental schools. Fifteen per
cent of the dental schools offered patient-specific DVT-based
plastic simulation teeth (multiple answers possible, Q17). At
52% of the dental schools, students prepared three to four
single-rooted teeth, whereas three to four multirooted teeth
were prepared at 15 of 33 dental schools (Q18, Q19). During
preclinical training, 19 dental schools (58%) used both elec-
trometric and radiological methods to determine the working
length (multiple answers possible, Q20).

When asked about root canal instruments and tech-
niques, 91% of the dental schools taught root canal prepa-
ration with manual instruments (multiple answers possible,
Q21). Only 61% of the dental schools stated that they used
nickel-titanium (NiTi) files manually (Q22). When asked
about the file type, 55% of the dental schools used stainless
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steel K-files, 12% used various NiTi files (K-Flex files,
ProTaper files, NiTiFlex files) (multiple answers possible,
Q23). Several manual shaping techniques were used (mul-
tiple answers possible). Apical-coronal/step-back technique
was used most frequently (73%) (multiple answers possible,
Q24). Eighty-two per cent reported teaching mechanical root
canal preparation with rotary/reciprocal instruments (multi-
ple answers possible, Q25, Q26). The most frequently used
root canal irrigation (multiple answers possible) during pre-
clinical training was sodium hypochlorite (NaOCl) (76%),
followed by chlorhexidine (CHX) (42%) (multiple answers
possible, Q27). Sixteen of 33 of the dental schools (48%)
performed root canal irrigation activation. Thirty-six per cent
used sonically activated instruments (e.g. EDDY® (VDW),
Endoaktivator® (Dentsply)) and 18% used ultrasonically
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FIGURE 2 Number of hours dedicated to the subjects taught in preclinical endodontic training

activated instruments (e.g. Sonicflex® (KaVo)) (multiple an-
swers possible, Q28).

Forty-eight per cent of the dental schools had one to two den-
tal microscopes available, while 18% did not have any (Q29).

The practical teaching of apexification and the use of suit-
able materials are not taught in the phantom head course at
52% of the dental schools, while 30% of the dental schools
stated that they teach apexification with calcium hydrox-
ide, 27% with mineral trioxide aggregate (MTA) and 18%
Biodentine® (Septodont) (multiple answers possible, Q32).
Calcium hydroxide as an intervisit canal medication (as a
ready-to-use paste) was used by 82% of the dental schools. Six
per cent of the dental schools mixed the calcium hydroxide
power with chlorhexidine (multiple answers possible, Q33).

The responding dental schools used a variety of methods
for root canal filling. All dental schools used root canal filling
pastes (sealers) with 91% using epoxy resin sealers such as AH
Plus® (Dentsply) (Q34). Lateral compaction was, amongst
other methods, used at all dental schools in the phantom head
course (85%) (multiple answers possible, Q35). Seventy-six
per cent of the dental schools trained their students to place
final restorations after completion of the RCT, an adhesive
filling, for example (multiple answers possible, Q36).
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Thirty-three per cent of the dental schools stated not hav-
ing a time limit in the phantom head course (Q37). All dental
schools had minimum requirements for the number of teeth
to be shaped and/or root filled with 32% reporting at least
three to four teeth (Q38).

Examinations in theoretical and practical
endodontic training

The theoretical content of the courses was assessed by
means of structured oral examinations (OSOE = Objective
Structured Oral Examination) at 15% of the dental schools
and by simple oral examinations at 33% of the dental schools
(multiple answers possible, Q39). Thirty per cent of den-
tal schools assessed the practical content in OSCE format
(Objective Structured Clinical Examination).

Learning objectives/Goals in endodontology

Thirty-six to 79% of the dental schools strongly agree with
the five learning goals listed in Table 1 (Q43).
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FIGURE 3 Learning-teaching settings used by the responding dental schools to teach practical endodontics

TABLE 1 Learning objectives in the curriculum. The schools indicated the question whether the specific learning objectives apply to their

students
Completely Strongly Do not
The graduates can disagree Disagree Undecided Agree agree know
Explain the aetiology and pathogenesis of 1(3%) - 1(3%) 5(15%) 26 (79%) -
pulmonary and periradicular diseases
Diagnose pulp and periapical diseases 1 (3%) 1(3%) 39%) 7 (21%) 21 (64%) -
Carry out the prevention of pulp and periradicular 2 (6%) 2 (6%) 2 (6%) 6 (18%) 21 (64%) -
diseases
Plan the endodontic treatment and carry it out 1 (3%) - - 6 (18%) 26 (79%) -
In particular, use primary, but also secondary 2 (6%) 3(9%) 721%) 5(16%) 12 (36%) 4 (12%)

evidence collected and critically evaluated to
make decisions on a medical/dental issue in
everyday dental practice

DISCUSSION

With a response rate of 89%, the present survey results pro-
vide a reliable picture of preclinical endodontic training in
Germany, Austria and Switzerland (Supporting Information).
The survey took place in the 2019/2020 winter term before
the spread of COVID-19. Since then, digital teaching has
taken on a greater significance (Meng et al., 2020; Zawacki-
Richter, 2020; Zitzmann et al., 2020), but the content aspects
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and guidelines are more than five years old (ESE, 2013). To
clarify the impact of the COVID-19 pandemic on dental edu-
cation, further research is needed in the future.

Time management, students and faculty

It is unremarkable that the range of theory and practical in-
struction varies substantially between the dental schools.
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Practical instruction varies between 3 and 78 academic
hours (equivalent to 45 min). Generally, it cannot be ruled
out that these significant differences in theory and practical
classes represent a misinterpretation of the study questions.
Sonntag et al. (2008) indicated that the theory class aver-
age was 13.3 h and practical training was 45 h. To compare
the current results to other publications on western Europe,
Al Raisi et al. reported that 87% of the dental schools in the
United Kingdom dedicated around 20 h to practical training,
which is almost half the time according to the current results
of this study showing 38 h. Seventy-eight hours were dedi-
cated to practical training in France, which is twice the time
compared with the present results (Arbab-Chirani & Vulcain,
2004). The responding dental schools invest more time (up
to 70 h for theoretical training) in endodontic teaching com-
pared with a decade ago in Germany (Sonntag et al., 2008).
In this study, the most favourable faculty-to-student ratio
was 1:4, the worst 1:38. The significance of an appropri-
ate faculty-to-student ratio during endodontic education
is pointed out by the ESE, but a required minimum is not
specified (ESE, 2013). In contrast, the new German licensing
regulations for dentists change the faculty-to-student ratio for
the phantom head course from the current 1:20 to 1:15 and
this would need to be implemented by German dental schools
in October 2020 (Federal Law Gazette (Bundesgesetzblatt),
2019). At the moment, 59% of the dental schools surveyed
already comply with this regulation, although it should be
noted that these are not only German schools. Ultimately, it
can be assumed that a low faculty-to-student ratio would cre-
ate a better learning environment for the individual student
and is to be welcomed (Al Raisi et al., 2019).

Theoretical teaching

None of the dental schools indicated that they use modern
teaching methods, such as virtual reality (VR), even though
studies have shown that the majority of students who have
been taught root canal anatomy using the VR method claimed
they had gained a better understanding of root canal anatomy
(Liebermann & Erdelt, 2020; Reymus et al., 2019a). An on-
line platform for sharing digital files internationally (e.g.
VR) could be of benefit for all dental schools (Reymus et al.,
2019a).

Practical training

The majority of dental schools (94%) still use extracted
human teeth for practical training, which is considered “the
gold standard in terms of comparison of the situation on
an patient.” (Reymus et al., 2019a). Still, there are sev-
eral disadvantages to this, such as inconsistent availability,
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time-consuming selection, cross-infection risks and the un-
fair distribution amongst students (Al-Sudani & Basudan,
2017; Tchorz et al., 2015). To address these disadvantages,
3D-printed artificial teeth based on human teeth can be
used and are very well accepted by students (Reymus et al.,
2019a; Robberecht et al., 2017). It is even possible to pro-
duce 3D-printed artificial teeth for more challenging en-
dodontic procedures, such as sclerosed or more complexly
shaped canals (Robberecht et al., 2017). Unfortunately,
only 15% of the dental schools offered patient-specific
CBCT-based plastic simulation teeth, which may be due
to the high costs, although Reymus et al. (2019a) state
that “the costs for 3D printing technology [are] constantly
declining” and that the initial investment costs should no
longer be an obstacle.

In 2008, 63% of the dental schools in Germany taught
root canal preparation with rotary nickel-titanium instru-
ments (Sonntag et al., 2008). In a recent study, 82% of the
dental schools were using rotary or reciprocating systems.
Eighty-two per cent of the responding dental schools offered
dental microscopes to their students; in 2008, 63% did not
have a dental microscope for preclinical endodontic training
(Sonntag et al., 2008). There was a tendency towards the use
of more advanced methods and materials such as patient-
specific CBCT-based plastic simulation teeth, in comparison
with Sonntag et al. (2008).

Learning objectives/Goals in endodontology

GEndoQ determined whether students met specific learn-
ing objectives concerning Endodontology (Table 1).
Less than half of the dental schools “agreed” (16%) or
“strongly agreed” (36%) that their students are able to
make evidence-based decisions on a medical/dental issue
in everyday dental practice. It is known that the abil-
ity to evaluate and apply scientific knowledge is an es-
sential skill for clinical decision-making (Lallier, 2014;
Weyant, 2019) and that it is necessary to enable den-
tal students to become evidence-based working profes-
sionals (Afrashtehfar et al., 2017; Queen, 2016). As a
consequence, evidence-based dentistry (EbD) has been in-
corporated into national guidelines (Association of Medical
Faculties in Germany (Medizinischer Fakultitentag der
Bundesrepublik Deutschland e.V.), 2015; Federal Law
Gazette (Bundesgesetzblatt), 2019; Zitzmann, 2017).
Earlier surveys did not determine aspects of EbD in endo-
dontic education (Sonntag et al., 2008). This means that no
change in EbD competences can be described; however,
GEndoQ did not focus on the assessment of competences
in EbD. Accordingly, in the future the competences in EbD
concerning endodontics should be assessed with an appro-
priate instrument (Imorde et al., 2020).
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Clinical decision-making may be influenced by the
clinical experience and education of the dentists, as well
as by the working environment and health care systems in
the countries of interest (Dechouniotis et al., 2010; Lee
et al., 2020; McCaul et al., 2001; Parirokh et al., 2015).
Therefore, gaps in clinicians’ treatment decisions should
be identified and addressed in order to reflect these needs
in endodontic teaching where appropriate (Conrad et al.,
2020; Ree et al., 2003). As already mentioned by Conrad
et al. (2020), it is the chief duty of every clinician to pro-
vide the best care and treatment to patients according to
their preferences within the evidence-based scope of treat-
ment. Thus, continuous and proper education and dental
training should be offered to the dental practitioners (Ree
et al., 2003).

Limitations of the study

One limitation of the study is the large number of questions
and the limited length of time to complete the questionnaire.
This might have caused disinterest at the four dental schools
that did not take part in the survey.

A generalization of the results is difficult because differ-
ent curricular regulations exist at each location (Germany,
Austria and Switzerland). Moreover, dental schools in the
German-speaking countries are also regulated (Federal Law
Gazette (Bundesgesetzblatt), 2019; Zitzmann, 2017) and
therefore easier to compare.

CONCLUSION

Preclinical education in Endodontology has evolved posi-
tively in some categories compared with the status based on
former surveys. Improvements can be seen in the faculty-to-
student ratio, the time dedicated to endodontic theory, and
the use of contemporary and advanced materials and instru-
ments, such as magnification aids or mechanical shaping
with NiTi instruments. However, large divergences still exist
amongst the dental schools concerning the time dedicated to
theoretical and practical instruction, the employment of staff
with advanced knowledge and skills in endodontics, and the
students’ competences in EbD. Nevertheless, the COVID-19
pandemic may have changed the preclinical education in
Endodontology; therefore, it should be evaluated in future
research.
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Abstract

The purpose of this study was to create a valid assessing instrument using a set of questions to examine preclinical dental education in endodontics. For this reason,
we constructed the “German Endodontology Questionnaire” (GEndoQ), which assesses preclinical dental education in endodontics. In recent years and decades, various
curricula in preclinical and clinical endodontic education have been evaluated at both national and international levels and the results published. However, the conception
of the questionnaires that have been used have never been discussed or published.

The GEndoQ was constructed in five phases using the Delphi technique. In the first phase, the questionnaire was generated according to former questionnaires
and publications through the first Delphi round and divided into 10 categories. In phases two and three, different expert panellists, such as specialists in endodontology
and attendants of a master's degree programme in endodontology, used the Delphi technique to confirm the content validity of GEndoQ. The newest literature was
implemented in phase four. In phase five, GEndoQ was finally completed after multiple abbreviations were included following feedback from the expert panellists who
employed the think-aloud method.

Within the five phases, GEndoQ Version 5 was created comprising 49 questions in nine categories. This was done using different answer options. The Likert scale with
six possible options to choose from was used the most: 1= don't agree at all; 2= don’t agree; 3= undecided; 4= agree; 5= fully agree, 6= don't know. Seven questions could
be answered in a free text format, while five questions were in a single-choice format, such as yes/no answers. The GEndoQ is a valid instrument for assessing preclinical
dental education in endodontics. Future research will focus on further refining and validating the instrument, for example, within a pilot test. Additionally, the questionnaire
should be translated into English and validated to make comparisons among international dental faculties easier.

Introduction designs, staff and course content [3]. In 2014, Gerhardt-
Szép presented a survey in the context of the 11th conference
On a national and international level, various curricula "Training for Trainers". The survey analysed the divergence in
in preclinical and clinical endodontic education have been general examination projects in preclinical endodontology [8].
evaluated and published in recent years and decades [1-
7]. Al Raisi et al. conducted a survey in the United Kingdom Nevertheless, the conception of an assessing instrument
from November 2017 to January 2018 on basic endodontic with a set of questions to examine preclinical and clinical dental
education in British dental schools and compared their results education in endodontics at the national and international
with an earlier paper-based survey [1]. The study revealed a levels has not been presented [2-7]. A former paper-based
great divergence, especially in the teacher-student ratio, time survey by Qualtrough and Dummer from 1997 [7] was used in
management and teaching methods within British dental the studies mentioned above, where the authors stated that
faculties. Endodontic education in the United Kingdom has no modifications to the former paper-based survey had been
developed positively over the last 20 years [1]. Sonntag, et al. made [1,4-6]. After 1997, various guidelines for endodontic
evaluated endodontic training in Germany in 2008 [3]. They education [9-11] and general guidelines for endodontics [12,13]
noted that preclinical endodontic training varied considerably have been formulated since many changes have occurred in the
among German universities due to differences in curricula last decades with regard to endodontic equipment and materials
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[14,15). Furthermore, the guidelines from the European Society
of Endodontology (ESE) [9] and the Association for Dental
Education in Europe (ADEE) [10,11] support dental faculties
in creating undergraduate endodontic curricula that promote
consistent standards within Europe and enhance the quality
of patient care in the community [1]. It is also known that
considerable differences exist among countries in terms of
curricula structure and content as well as the scope of practice
generally in dental education [16].

Therefore, the use of contemporary dental assessing
instruments for national and international comparison
is important. Unfortunately, the current state of research
indicates that no validated instrument for examining
preclinical dental education in endodontics has been published,
nor has the methodology of the conception and validation of
such an instrument been explained [1-7]. In the most recent
study about endodontic education in Great Britain, the author
described that their survey “was piloted locally to check for
question readability, clarity, validity and functionality and time
required to complete” [1]. However, the authors did not specify
the process. Reviews of literature concerning instruments for
evaluating endodontics by general dental practicers worldwide
show that little to nothing has been published about the
construction and validation of the questionnaires used for
their studies [17-20]. However, plenty can be found for the
development and validation of instruments within the dental
field [21-23] and beyond the horizon of dental education
[22-24]). Many publications offer general explantations for
questionnaire conception and validation, such as following

in Europe (AMEE) Guide: No. 87 [21, 25-27] or similar step by
step methods [28]. A large number use various methods, such
as the Delphi technique [29-33] and the think-aloud method
[34-37], for content validation.

On that account, the main goal of this study was to create
an assessing instrument comprised of a set of questions to
examine preclinical dental education in endodontics. Therefore,
two different methods were applied, the Delphi technique as
well as the think-aloud method.

Materials and methods
Ethical approval

After consultation with the ethics committee of the
Department of Medicine of the Goethe University Frankfurt am
Main, it was decided that a vote by the ethics committee was
not required (reference 114/2019).

General methodology

The development of the questionnaire consisted of five
phases using four Delphi rounds and the think-aloud method
(Figure 1).

Phase 1: Literature review and conception of a disci-
pline-specific questionnaire

In phase one, the literature search of English articles
published between 1991 and June 2019 was executed using
the PubMed database. The search included combinations of
keywords such as ‘“endodontics”, “education”/“teaching”,

49 questions (Categories | -

the ‘“seven-step process for designing high-quality “survey”/“questionnaire”, “preclinical”, “undergraduate”,
questionnaires” given in the Association for Medical Education and “root canal treatment”.
=
Phase 1 Construktion ‘ 1. Delphi Round ‘
[
Orientation: Orientation: ‘ Orientation: Orientation: H Orientation: ‘
Gerhardt-Szep Sonntag ZAppro NKLZ FLOE
2014 2008 2019 2015 2019
N v
l GEndoQ Version 1 ‘
45 questions (Categories | - X)
Phase 2 [ 2. Delphi Round ‘
GEndoQ Version 2
44 questions (Categories | - X)
L2
Phase 3 ‘ 3. Delphi Round ‘
= 2
Gendoavrsions
Revision 2 A auseiions (Catbaones=X)
Phase 4 [ New Literature | I 4. Delphi Round |
3
2019
;
GEndoQ Version 4
‘ 55 questions (Categories | - X) ‘
Phase 5 [ Evaluation 4 | ‘ Think-Aloud-Method ‘
2
Revision 4 ‘ GEndoQ Version 5 ‘

Methodology diagram. The questionnaire was constructed in five phases, which are illustrated in this figure. ZApp!

e new licensing regulations for dentists in

Germany; NKLZ: national competencebased catalogue of learning objectives; FLOE: Frankfurt learning objectives for endodol
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These keywords were used with the Boolean operator
“AND”, although “education” and ‘“teaching”, as well as
“survey” and “questionnaire” were used as synonyms in
the search. In the first step, the abstracts from the literature
that was found was examined to determine the relevance of
the content of each publication. Non-relevant literature was
identified and excluded. For all literature references with a
(possible) content reference, the full text of the publication
was then searched online. The following inclusion criteria were
used in the consideration of publications in order to create the
questionnaire: questionnaire/survey requesting the general
status quo of endodontic education in the preclinical or/and
clinical undergraduate part of dental faculties nationally/
internationally (Table 1).

The questionnaire was constructed by two experts (Table 2)
based on the data provided in several studies and publications
[1,11,14,15,38,39] and the Frankfurt learning objectives for

endodontology (FLOE) (Figure 2). The working group named
the instrument the “German Endodontology Questionnaire”.
In the following article, the questionnaire is titled GEndoQ.

The expert group wrote e-mails, had meetings and
discussed their conceptions of the questions. Due to the dental
and medical education expertise of one of the authors, the
content validity was ensured. GEndoQ Version 1 was created.

Phase 2: Conception of the questionnaire

In phase two, the first pre-testing took place within the
second Delphi round, which consisted of one expert from
the Department of Operative Dentistry, Carolinum Dental
University Institute, J.W. Goethe University, Frankfurt am
Main, Germany (Table 2). In this round, the expert received
the questionnaire digitally and was asked to ensure context
validity and return written feedback directly on the printed
questionnaire.

Table 1: Six publications about endodontic education are shown here in chronical order. The publications from De Moor et al. (2013) and the European Society of

Endodontology (2006) contain guidelines for endod

education for undergraduates and guidelines for endod

c treatment in general.

Author (Year) Title Database
Qualtrough et al. Undergraduate endodontic teaching in the United Kingdom: an PubMed
(1997) update.

Qualtrough et al. Preclinical endodontology: An international comparison. PubMed
(1999)

Cruz et al. Endodontic teaching in Philippine dental schools. PubMed
(2000)

Petersson et al. Undergraduate education in endodontology at two european dental PubMed
(2002) schools.

Narayanaraopeta et al. | Preclinical endodontic teaching. A survey of Saudi dental schools. PubMed
(2015)

Al Raisi et al. How is Endodontics taught? A survey to evaluate undergraduate PubMed
(2019) endodontic teaching in dental schools within the United Kingdom.

De Moor et al. Undergraduate Curriculum Guidelines for Endodontology PubMed
(2013)

European Society of Quality guidelines for endodontic treatment: Consensus report of the | PubMed
Endodontology European Society of Endodontology.

(2006)

University, Frankfurt am Main, Germany.

Panel Expert(s)

Phase 1+4
Delphi-round 1+4
Expert 1:

Phase 2
Delphi-Round 2
Expert 3:

Phase 3
Delphi-Round 3
Panellist 1+2:

education courses i.e.
Curriculum
endodontology
Panellist 4:

-doctoral education
-specialist of
endodontology

questionnaire

Think-aloud-method
15 experts including:

Phase 5

-masters education, -masters education, - attendants master of | -Expert 1-3

-doctoral education -doctoral education, endodontology -Panellist 1+2

Expert 2: -specialist in Panellist 3: -Panellist 4
-pre-doctoral endodontology, -graduate of structured | -4 dentists with specific
education author of a similar advanced advanced education

-5 dentists without
specific education

Table 2: Phases with their Delphi rounds and the panel expert(s) who work(s) at the Department of Operative Dentistry, Carolinum Dental University Institute, J.W. Goethe
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Frankfurt Learning Goals for Endodontics

The graduate should...

...be able to explain the etiology and pathogenesis of pulp and periradicular diseases.
...can perform diagnostics of pulp and periapical diseases.

...can explain the therapy of pulp and periapical diseases.

...can detect the presence of endodontic malformations.

...be able to explain and carry out the prevention of pulp and periradicular diseases.
...can provide the indication and contraindication for endodontic therapy.

...can provide the indication and contraindication for endodontic revision.
...describe and plan endodontic therapy.

...explain alternative treatment options (including surgical measures).

...can explain the diagnosis and treatment of endodontic emergencies.

...can educate the patient prior to endodontic treatment.

...to adequately document diagnostic findings and therapy.

...can explain incidents that require clarification.

decision.

...distinguish between complicated and non-complicated endodontic treatments and be able to justify the

...can plan pre- and post-endodontic therapy.

...be able to describe the use of optical aids in endodontic therapy.

...perform non-surgical endodontic treatment on permanent uncomplicated single-root or multi-root tooth/
teeth and be able to use materials, drugs and techniques within the scope of endodontic therapy.

...identify iatrogenic complications and plan the appropriate therapy.

...be able to describe and justify the therapy of the endodonts in connection with periodontal lesions.

...be able to assess the outcome of endodontic therapy and its prognosis and plan further treatment.

...characterize simple and complex dental traumas and plan interdisciplinary therapy.

explain the therapeutic procedure.

...describe the causes of discolouration, the indication for bleaching of endodontically treated teeth and

Figure 2:

kfurt learning objectives for endodontology (FLOE).

Phase 3: Conception of the questionnaire

In phase three, the second pre-testing of the updated
questionnaire took place within the third Delphi round. The
four-member panellist group, from the previously mentioned
Department of Operative Dentistry, consisted of one specialist in
endodontology, one graduate of a structured advanced training
course with endodontology content and two participants of
a master’s degree course in endodontology (Table 2). Each
of them received a printed questionnaire and was asked to
improve its grammar, clarity and comprehensibility. They were
also asked to ensure objectivity and provide written feedback
directly on the printed questionnaire.

Phase 4: Modification of the questionnaire

In the fourth Delphi round, the expert group from the first
phase modified and supplemented the third version of GEndoQ
using the most recent publication from 2019 concerning
undergraduate endodontic education [1].

Phase 5: Final conception of the questionnaire

In the last phase, the panellists, 15 dentists from the
previously mentioned Department of Operative Dentistry
(specialists in endodontology, graduates of structured further
education with endodontological content and participants of
a master's degree course in endodontology, participants with
and without a doctorate, see Table 2), checked the fourth
version of the GEndoQ for reliability, objectivity, content
validity and processing time. The study and the questionnaire

were presented as a PowerPoint presentation to the panellists.
In this phase, the think-aloud method was used [35].

Results
Phase 1

Using the combination of the keywords “endodontics
AND education AND survey AND undergraduate” in the
PubMed database, 87 results were returned. For the search
“endodontics AND teaching AND survey AND undergraduate”,
81 results were returned by PubMed. Twenty-nine results were
returned when asking for “endodontics AND teaching AND
survey AND preclinical”. Following the criteria mentioned
above, six publications were considered (Table 1). In addition,
two publications of guidelines for endodontic education for
undergraduates and guidelines for endodontic treatment in
general were chosen (Table 1).

A total of 45 questions with 149 sub-items (sub-items are
the possible answer options presented below the questions)
were conceived in the first phase of the Delphi round 1. The
GEndoQ was divided into ten different categories that are
illustrated in Table 3. For a better overview, GEndoQ_ has been
highlighted in different colours to show which questions
and sub-items belong to which source (Figure 3). The expert
group chose different answer options. The Likert scale with six
possible options from which to choose was the most frequently
used: 1= don’t agree at all; 2= don’t agree; 3= undecided; 4=
agree; 5= fully agree, 6= don’t know. Seven questions could
be answered in a free text format, while five questions were in
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single-choice formats, such as yes/no answers. The category
III “Learning-teaching settings: Theoretical endodontology”
and category IV “Learning-teaching materials: Theoretical
endodontology” also asked for the percentage of the used
settings and materials. At the end of categories III, IV, VI, VIII,
IX and X, the question was asked whether something else was
worth mentioning for the specific category (Table 4).

Phase 2

In the second phase, the second Delphi round, 22 changes
by the panel expert were accepted and the questionnaire was
adapted. For example, questions 5 and 10—the sub-item
“dentist without specific education” —were complemented,
while some questions had to be formulated more precisely for
better comprehension (Tables 5-7). This resulted in the second

Table 3: The questionnaire was divided into 10 categories in order to provide clarity and allow for a schematic response.

Categories Categories estions Sub-Items
no. no. no.
1 General information 5 11
2 Time management 3 3
3 Learning-teaching settings: Theoretical endodontology 3 18
4 Learning-teaching materials: Theoretical endodontology 3 12
5 Learning Goals: Theoretical endodontology 1 43
6 Learning-teaching settings: Practical endodontology 3 15
7 Learning Goals: Practical endodontology 1 18
8 Learning-teaching requirements: Practical endodontology 13 44
9 Examinations of theoretical and practical endodontology 7 24
10 Other 6 6
total 45 total 194

What is the current status of student training in preclinical endodontology in the context of
the phantom course in operative dentistry in Germany and German-speaking countries

1. General Information
1. Where is your university location (city) (please
specify)? [8]
2. How many students per semester are currently in your phantom course in
operative dentistry (please specify)? [8] n= students
3. How many male students per semester are currently in your phantom course in
operative dentistry (please specify)? n= students
4. How is the teacher-student ratio currently defined in <81 9121 13161  17-20:1  21-24:1 25-28:1  >291
the practical parts of the course (please tick)? [3] @ @ ©) @ ® ® @
5. Among the teachers there are (multiple answers Do not Do not Un- Agree Strongly Do
possi ble): agree at agree decided agree not
all know
5.1. Graduates of non-structured continuing education 10} @ ©) @ ® ®
courses with endodontology content
5.2. Graduates of structured further training courses ® ® ©) @ ® ®
with endodontology contents (e.g. curriculum)
5.3. Persons working in a practice limited to endodontics 10} 10) 6} @ ® ®
. ) T Pr—
5.4. Pe:;-n:mth an gy Sp , not ® ® ©) @ ® ®
certifie
5.5. Graduates of a master's degree course in 10} 0) 6} @ ® ®
endodontology
5.6. Certified specialists in endodontics 10} 10) ©) 0) ® ®

Figure 3: GEndoQ Version 1 after phase one. For a better overview, the questionnaire was marked with references numbers to see from which sources the questions and

sub-items came. Shown here is category |. General information is illustrated, consisting of 5 questions. Questions 1-3 can be answered in a free text format, question 4 has

a single-choice option, and question 5 offers a Likert scale.
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version of the questionnaire with 44 questions and 164 sub-
items (Figures 4-5 illustrate some examples of the changes
made).

Phase 3

The feedback from the expert group involved in the third
Delphi round included 44 suggestions for change, 24 of
which were used. The proposed amendments were changes in
paragraphs and the use of other vocabulary to achieve a better
understanding. One definition was added in question 16, where
peer-tutoring was defined (Figures 6-7 illustrate examples
of the changes made). This resulted in the third version
of the questionnaire with 44 questions and 171 sub-items
(Tables 8-11). The declined suggestions were due to different
comprehension of definitions, and reconstructing of already

existing phrases used in the publications that formed the basis
of the questionnaire.

Phase 4

The third version of the GEndoQ was modified and
supplemented by 11 more questions to a total of 55 questions
and 218 sub-items (Table 12). A question was added that asked
for the time that dental schools dedicate to specific topics
taught in preclinical endodontic classes: root canal anatomy
and pulp histology, pulp pathology and endodontic microbiology,
endodontic radiology, endodontic materials, vital pulp therapies,
root canal treatment on immature teeth with non-vital pulp
tissues, root canal treatment, root canal re-treatment, endodontic
surgery, endodontic regeneration, restoration of root-filled teeth,
bleaching of endodontically treated teeth, dental trauma, endodontic
emergencies.

Table 4: The answers could be given either in a Likert scale, in single-choice format or free text format. This table shows some examples.
swer Type Answer Options

Likert scale

1= don't agree at all; 2= don't agree; 3= undecided;
4= agree; 5= fully agree, 6= don't know

Single choice

Yes /No Answer
Choose between several options

In a free text

Quantity n (please specify)

Other (please specify)

Percentage (please specify)

What else is worth mentioning? (please specify)

Table 5: Delphi round 2: Expert 3 was asked to ensure context validity and return written feedback directly on the printed questionnaire. He suggested 22 changes. Twenty-

two changes were made. Shown here is part | with ten changes.

al questions Suggestions

Changed version

2. How many students are currently enrolled in your
phantom course of operative dentistry (please specify)?
n= students

How many students per semester are currently in your
phantom course in operative dentistry (please specify)?
n=, per /calendar year

How many students per semester are currently
in your phantom course in operative dentistry
(please specify)? n=. students per
semester/

3. how many male students are currently in your course
(please specify)?
n=, students

How many male students per semester are currently in
your course (please specify)?

n= students per semester

as a percentage? a lot of work to fill in

How many male students per semester are
currently in your course (please specify)?
n= students per semester

4. How is the student-teacher relationship currently
defined at your location (please tick)?

How is the student-teacher relationship currently defined in
the practical parts of the course (please tick)?

How is the student-teacher relationship
currently defined in the practical parts of the
course (please tick)?

5.-

Dentists without specific education
-> needs to be

5.1. Dentists without specific education

6. how many hours (a 45 min) in total are available for
the course (please specify)

How many hours (a 45 min) are available to you in total for
the endodontology course (please specify)?

How many hours (a 45 min) are available to you
in total for the endodontology course (please
specify)?

9.2. Seminars... Enter definition in the footnotes Definitions entered behind the word
Seminars =S (in-depth, mostly interdisciplinary,
discussion of contents in smaller groups than in
the lecture, including patient pri ion)

9.3. Tutorials Enter definition in the footnotes Tutorials=T (are led by students with

appropriate professional qualifications,
supervised by members of the teaching staff
and represent a possible form of regulated self-
study by students)

9.4. Subject study groups...

Enter definition in the footnotes

Subject related study groups = GS (seminar and
lecture contents are practiced problem-
oriented).

9.4.1. ...with tutorials (problem-oriented)

Change sentence structure

Combination GS & T (problem oriented)

9.4.2. ...with tutorials (case-oriented)

Change sentence structure

Combi 1 GS & T (case study oriented)
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Table 6: Delphi round 2: Shown here is part Il with seven changes sho

Original questions Suggestion Changed vel

10. Among the teachers, who teach the theoretical Grammar: multipel Among the teachers, who teach the theoretical
contents, are (multipel answers ible) are iple answers ible)
10.1.- Dentists without specific education 10.1. Dentists without specific education

-> needs to be

12.3. Lecture hand-outs (as Power Point/PDF)

Lecture hand-outs digital (e.g. PowerPoint/ PDF)

Lecture hand-outs digital (e.g. PowerPoint/ PDF)

12.4. Lecture hand-outs (in paper format)

Lecture hand-outs analogue (e.g. in paper format)

Lecture hand-outs analogue (e.g. in paper
format)

16. The following materials are provided.
possible, please tick):

The following materials are used (multiple answers

The following materials are used (multiple
answers possible, please tick):

16.1. Videos (live)

20. the student learns in the situations listed below
(multiple answers possible):

20.1. on single-root industrially manufactured simulated teeth
made of plastic (up to two teeth).

20.2. on single-root 3D-printed plastic simulation teeth (up to
two teeth).

20.3. single-root i i plastic si

teeth (more than two teeth).

20.4. on single-root 3D-printed plastic simulation teeth (more
than two teeth).

20.5. multi-rooted industrially
simulation teeth (up to two teeth).
20.6. multi-root 3D printed plastic simulation teeth (up to two
teeth).

20.7. multi ted industrially plastic
simulation teeth (more than two teeth).

20.8. multi-rooted 3D printed plastic simulation teeth (more
than two teeth).

20.9. on extracted single-rooted human teeth (up to two
teeth).

20.10. on extracted single-rooted human teeth (more than
two teeth).

20.11. on extracted multi-rooted human teeth (up to two
teeth).

20.12. on extracted multi-rooted human teeth (more
than two teeth).

ed plastic

Different concept for querying whether single-root, multi-
root, human or simulation teeth.

Students learn in the situations listed below
(multiple answers possible, please tick):

* on human teeth

e onindustrially produced standardised
simulation teeth made of plastic (e.g.
Morita model teeth)

e on patient-specific DVT-based plastic
simulation teeth

e on single-root teeth

* on multi-root teeth

e Other (please specify):

e Number of single-root teeth (please
specify):

e Number of multi-root teeth (please
specify):

Suggestions
26-29. Microscopes, magnifying glasses

Question about the number of microscopes and regularity | 28. Number of microscopes available in the
of use of microscope and magnifying glasses.

Changed version

course (please specify)

29. Students work with a microscope please tick
as appropriate).

30. Students regularly work with magnifying
glasses (please tick as appropriate)

33.1 Lateral i Laterale

Laterale

33.2. Vertical i Vertikale

Vertikale

36.5. on industrially manufactured plastic teeth
important?

Question: Is the manufacturing method of the acrylic teeth | on industrially produced standardised

simulation teeth made of plastic (e.g. Morita
model teeth)

37.6. on 3D printed plastic teeth
important?

Question: Is the manufacturing method of the acrylic teeth | on patient-specific DVT-based plastic simulation

teeth

In addition, multiple questions addressed the materials and
methods used for root canal treatment: measurement length
determination, type of NiTi instruments used, root canal irrigation,
activation of the root canal irrigation, apexification and materials,
type of inter-visit medicament, root canal filling pastes (sealers).
The questions about post-endodontic restoration, the time
needed to complete the endodontic treatment and whether
there was a special department for endodontology were
added to complement the questionnaire. Some questions were
supposed to be answered in a free text format; others were in a
multiple-choice format.

Phase 5

In phase five, the expert group recommended that some
questions and sub-items should be abbreviated in order

to shorten the processing time. Therefore, the endodontic
learning goals had to be reduced to five major ones, which
combined theoretical and practical learning goals. Several
questions were changed to free text answer questions instead
of the Likert scale, and vocabulary was defined more precisely.
Allin all, 20 changes were suggested Tables 13-14, Figures 8-9
illustrate some examples of the changes made). This step of
development guaranteed the objectivity of interpretation. After
this phase, GEndoQ was shortened to 49 questions with 99
sub-items (see GEndoQ Version 5 Figures 10-15).

Discussion

The aim of this study was to develop a questionnaire, using
various methods, that can evaluate preclinical endodontic

education.
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VIIIL.

Learning-teaching requirements: Practical endodontology

than two teeth).

20. The student learns in the situations listed below Do "°tt Do not B U: " Agree Strongly D:t
(multiple answers possible) sgreed aeree e aeree "
all know
20.1. on single-root industrially manufactured simulated
teeth made of plastic (up to two teeth). ® @ < ® ® ®
20.2. on single-root 3D-printed plastic simulation teeth
(up to two teeth). @ @ < ® ® ®
20.3. single-root industrially manufactured plastic
simulation teeth (more than two teeth). ® @ <4 ® ® ®
20.4. single-root 3D-printed plastic simulation teeth (more
than two teeth). ® @ < @ ® ®
20.5. multi-rooted industrially manufactured plastic
simulation teeth (up to two teeth). ® @ < ® ® ®
20.6. multi-root 3D printed plastic simulation teeth (up to
two teeth). ® @ < ® ® ®
20.7. multi-rooted industrially manufactured plastic
simulation teeth (more than two teeth). ® @ <4 @ ® ®
20.8. multi-rooted 3D printed plastic simulation teeth
(more than two teeth). ® @ <4 @ ® ®
20.9. f:;:‘;tEd single-rooted human teeth (up to two ® ® ® @ ® ®
20.10.  on extracted single-rooted human teeth (more
than two teeth). @ @ <4 @ ® ®
20.11.  on extracted multi-rooted human teeth (up to
two teeth) ® @ <4 ® ® ®
20.12.  on extracted multi-rooted human teeth (more
( ® @ o ® 0o ©

Figure 4: GEndoQ Version 1 after phase one: This figure shows, as an example, category VIlI, question 20 and its 12 sub-i

ing a Likert scale.

VIIl.  Learning-teaching requirements: Practical endodontology
20. Students learn in the situations listed below Do not Do not un- Agree  strongl  Donot
. . agreeatall agree decided y know
(multiple answers possible): agree
20.1. on human teeth ® %) o @ ® ®
20.2. on industrially manufactured standardised
simulation teeth made of plastic (e.g. Morita [0) @ (©)] @ ® ®
model teeth)
20.3. on patient-specific DVT-based plastic simulation
on P2 ® @ o ® o 6
20.4. on single-root teeth ® @ ©) @ ® ®
20.5. on multi-root teeth ® @ o) @ ® ®
20.6. Other (please specify)
21. Number of single root canals (please specify): n= tooth/teeth
22. Number of multi-rooted canals (please specify): n= tooth/teeth

Figure 5: GEndoQ Version 2 after phase two: This figure shows questions 20-22. Expert 3 in Delphi round 2 suggested for question 20 a different concept for querying

whether single-root, multi-root, human or simulation teeth. The original question was changed as illustrated above. Questions 21 and 22 ask for the specific number of teeth.
This figure is one example of the changes made that were suggested in Delphi round 2 as described in Tables 5-7.

Literature review and conception of a discipline-speci-
fic questionnaire

In the first phase, the expert group conducted a literature
review to ensure that the idea of the study was orientated on
decisive former publications, following the AMEE Guide No. 87
and the Survey Development Guidance for Medical Education
Researchers [25,40]. Its aim was to bring the reader up to date

with the literature on a specific theme and form the groundwork
for future research [41]. Kossioni, et al. described in their
methods for developing a questionnaire to measure the clinical
learning environment for undergraduate dental students, that a
literature review should be conducted [22]. Several other studies
have made a similar statement [21,25,42-44]). In this current
study, the publication of Sonntag, et al. [3] and the survey of
Gerhardt-Szép [8], served as the basis for the questionnaire;
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VI

Learning-teaching settings: Practical endodontology

16. The following learning-teaching settings are
offered to convey the practical contents (multiple
answers possible, please tick and write down

percentage share):

Do not

agree at all

%
share

Un-
decided

Do not
know

Do not
agree

Agree  Strongly

agree

16.1. Demonstrations (in big groups, more than 4
persons) [3]

16.2. Hands-on-exercises(in small groups, max. 4

persons) [3]

16.

w

. Internships with students in the patient courses

Internships with dentists at the university

. clinical traineeship with dentists in private
practice [38]

. | within the framework of peer-tutored free
practice periods

. within the framework of tutored (by dental staff)
free practice periods

15

. within the framework of free practice periods

16.9. within the framework of tutored course time

SARCARCANCARCRECANCRNCNNC]

[SARCARCHENCERCEESENCRNCRNS]
90 0|0 |0|0/0|0 |6
OOl e 6|66 6®
© 0 0|0|0|0|0|0 |6
©1 66|66 |60|6|6 |6

16.10.  Other (please specify)

Figure 6: GEndoQ Version 2 after phase two: Cate

a space for the percentage share.

VI. Learning-teaching settings: Practical endodontolo:

uestion 16 with its 10 sub-items and tl ert scale plus

VI.

Learning-teaching settings: Practical endodontology

16. The following learning-teaching settings are
offered to convey the practical contents (multiple
answers possible, please tick and write down

percentage share):

Do not
agree at all

Un-
decided

%
share

Do not
know

Do not
agree

Agree  Strongly

agree

16.1. Demonstrations [3]

16.2. Hands-on-exercises [3]

16.3. Internships with students in the patient courses

16.4. Internships with dentists at the university

16.5.

cli
[38]

ical traineeship with dentists in private practice

16.!

o

| within the framework of peer-tutored (by students
of higher semesters) free practice periods

16.7. within the framework of tutored (by dental staff)

free practice periods

16.8. within the framework of free practice periods

16.9. within the framework of tutored course time

e|le|le|le|le|ole|le|e

SAESARSERCERCSRESARSANSERS)
Q00| e|e |00 |
®e|e|e|e |86 |
9000|000 |0|0
©|6|6|6|6|6/6|6|6

16.10.  Other (please specify)

Figure 7: GEndoQ Version 3 after phase three: Category VI. Learning-teaching settings: Practical endodontology, question 16 with its 10 sub-items and the Likert scale plus
a space for the percentage share. The panellists from Delphi round 3 suggested 44 changes, including changes to question 16. It was proposed to leave out the size for

“Demonstrations” and “Hands-on-exercises”, as well as defining the word “peer-tutored” (see Tables 8-11). The percentage sign that was missing was added. This figure
presents a portion of the changes made as an example.

both authors are experts in this study. In addition, the new
licensing regulations for dentists (ZApprO) [38], the national
competence-based catalogue of learning objectives (NKLZ) [39]
and the Frankfurt learning objectives for endodontology (FLOE)
were used. The publications using similar questionnaires that
were found through the literature review [1,2,4-7] were used
as orientations for developing the GEndoQ. These were the only
publications between 1991 and 2020 provided by the database
that included the criteria “questionnaire/survey requesting the

general status quo of endodontic education in the preclinical
or/fand clinical undergraduate part of dental faculties
nationally/internationally”. Furthermore, the guidelines for
endodontic education for undergraduates and guidelines for
endodontic treatment in general were added as orientation
publications for the questionnaire [9,12]. The European Society
of Endodontology (ESE) published undergraduate curriculum
guidelines for endodontology in 1992, 2001 [45,46], the latest
publicationin 2013, and “[...] formed a benchmarking reference
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Table 8: Delphi round 3: Four panel experts suggested 44 changes that addressed grammar, vocabulary, etc. Twenty-four changes were made. Shown here is part | and

includes nine changes.

I questions
2. How many students per semester are currently in your
phantom course in operative dentistry (please specify)?

Suggestions from
Panellist
Are there fluctuations in the number of participants
between the semesters (summer/winter) and how big
is the range of fluctuation?

Changed version

How many students per semester are currently in
your phantom course in operative dentistry (please
specify)?

Discussion:

Interesting is the number of students per
semester.

4. How is the teacher-student ratio currently defined in
the practical parts of the course

)

appropriate)? © @

°

®

Judge 1

Why is the student-teacher ratio so defined?
Assessor 4:

Aratio of <8:1 is not intended, e.g. 6:1?

The definition of the student-teacher ratio is based
on an earlier publication and should be left as it is.

5. Among the teachers there are (multiple answers
possible):

Panellist 4:
Ask for the percentage.

The question about the percentage is very difficult
to answer, as it would have to be calculated by the
respondent.

6. How many hours (3 45 min) are available to you in total
for the endodontic course part (please specify)?

Panellist 2:

How many hours (4 45 min) are available to you in
total for the endodontology course part (please
specify)?

How many hours (& 45 min) are available to you in
total for the endodontology course part (please
specify)?

7. How many hours (4 45 min) do you have available to
teach the practical contents of endodontics in your course
(please specify)?

Panellist 2:

How many hours (4 45 min) do you have available to
teach the practical contents of endodontology in your
course (please specify)?

How many hours (& 45 min) do you have available
to teach the practical contents of endodontology in
your course (please specify)?

9.

Panellist 3+4:
The percentage sign is missing on the dash for %
share.

percent sign on the dash.

9.2. Seminars = S (in-depth, mostly interdisciplinary,
discussion of contents in smaller groups than in the

Panellist 1:
Comma is unnecessary

Seminars = S (in-depth, mostly interdisciplinary
discussion of contents in smaller groups than in the

lecture, including patient

lecture, including patient

9.2.2. Combination S & Tutorials * (* see under 9.3.)

Panellist 1:
Insert after 9.3. so that you can read the tutorial
definition

Added after 9.3. so that you can read the tutorial
definition

Answer options: Don't agree, disagree, etc.

Panellists 1-4:
Put at the top of the page, for better answers

Original questions
11. Here you can, if necessary, enter in free text format
whatever else comes to your mind on the subject of

Placed at the top of the page, for better answers

Suggestions from the panellist 1-4
Panellists 1-4:
Here you can enter in free text format what else you

Table 9: Delphi round 3: Shown here is part Il and includes ten changes.

Changed version
Here you can enter in free text format what else
you think is worth mentioning on the subject of

"Learning-teaching SETTINGS: THEORETICAL think is worth on the subject of "Learning- | "Learning-Teaching SETTINGS: THEORETICAL
that seems worth ioni Teaching SETTINGS: THEORETICAL ics". ics".
133.asaCD Panellist 1: Since it also occurs in an earlier publication as a

Would the above point to question 12 also be material

possible answer.

13.4.In the form of other data carriers

Panellist 1:
Why is it important?

Since it also occurs in an earlier publication as an
answer option.
(e.g. USB stick)

13.5. as a Video

Panellist 1:
Would the above point to question 12 also be material

Put under Materials:
As Video

13.6. as a E-Learning module

Panellist 1:
Would the above point to question 12 also be material

Put under Materials:
As E-Learning Modul

15.

Panellist 1:
In the first line, write "The graduates can..." not "They
ca repeat per learning objective.

The graduates can...

Panellist 1:
Insert grey bars between the learning objective sub
items and generally different questions to separate
them

Different coloured bars inserted to distinguish the
different questions

Panellist 4:
Difference in the aim of the questions. What is meant
by characterizing as opposed to explaining, possibly

NKLZ learning goals: Keep in the original

describing

15.1.3. Graduates can educate patients about the Panellist 4: NKLZ leaming goals: Keep in the original
of dental trauma Elucidate possible anterior tooth trauma.

15.1.4. Graduates can perform prevention of pulp and Panellist 4: NKLZ learning goals: Keep in the original

periradicular diseases

Formulation Suggestion: The graduates know
strategies for the prevention of pulp and periradicular
diseases and are able to implement them.

for dental schools and regulatory bodies [...]” [9]. Therefore, Content validation using different methods
the ESE guidelines were taken into account to ensure that the

. , Lo .
questions and sub-items remained relevant. To evaluate the instrument’s content validity, which

assesses the relevance of each question and sub-item, different
panel experts reviewed the questionnaire in several phases [27].
Baker, et al. stated that “[e]xperts provide an accessible source
of information that can be quickly harnessed to gain opinion.
They can often provide knowledge when more traditional
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round 3: Shown here is part Ill and includes 1

Original questions

15.1.4.10. They can describe the therapy of endodonts in
connection with periodontal lesions...

gestions from the panellist 1-4

Panellist 4:

Formulation Suggestion: The graduates are able to
recognize paro-endodontic lesions, diagnose an
endodontic cause if necessary and describe an
adequate therapy.

NKLZ learning goals: Keep in the original

Changed version

15.1.4.10.1. ...and give reasons.

Panellist 4:

Formulation Suggestion: The graduates are able to
recognize paro-endodontic lesions, diagnose an
endodontic cause if necessary and describe an

NKLZ learning goals: Keep in the original

people)

adequate therapy.

15.1.4.4.1... be able to justify the decision. Panellist 3: justify the decision.
.justify the decision.

16.1. Demonstrations (in large groups, i.e. more than 4 Panellist 1: Demonstrations

Definition of demonstrations?
Where does the number come from?

16.2. hands-on (in small groups, i.e. less than 4 persons)

Panellist 1:
...definition of hands-on?
Where does the number come from?

Hands-on-exercises

answers possible, please tick)

16.5. clinical traineeship with dentists in private practice | Panellist 1: ZApprO describes clinical traineeship with dentists
Isn't it called observation? in private practice.

16.6. within the framework of peer-tutored free practice | Panellist 1: in the context of peer-tutored (by students in

periods What does peer tutoring mean? higher free practice periods

17. the following materials are used (multiple answers Panellist 1: 17.2 Endodontology textbooks

possible, please tick as appropriate) Why are there no textbooks in here?

19.1.3.6. perform the functional restoration of Panellist 2: NKLZ learning goals, Keep in original

endodontically treated teeth Omit

20. students learn in the situations listed below (multiple | Panellist 1: Students learn in the situations listed below

"in the situations listed below"
no situations

(multiple answers possible, please tick):

20.4. on single-root canals Panellist 1+2: on single-root teeth
Not canals, but teeth
20.5. on multiple-root canals Panellist 1+2: on multi-root teeth

Not canals, but teeth

Table 11: Delpl

Original quest
21. number of single-root canals (please specify)

cludes 13 change:

Suggestions from the panellist
Panellist 1+2:
Not canals, but teeth

Changed version
number of single-root teeth (please specify)

in the following settings (multiple answers possible,
please tick as appropriate)

22. number of multi-root canals (please specify) Panellist 1+2: number of multi-root teeth (please specify)
Not canals, but teeth

25.1. apical-coronal standardized Panellist 2: Common method, no definition necessary
What does that mean?

25.4. coronal apical / step back Panellist 4: Common formulation: coronal-apical / step back
Proposed wording: Step Down

27.2 Gold Reciproc, VDW Panellist 2: Not relevant, as not queried in previous
Asks for Reciproc blue publication.

30. The students work with a microscope. Panellist 1: Students regularly use a microscope for root canal
Why not "regularly" as in question 32? treatment (please tick as appropriate):

36. the theoretically imparted contents will be examined Panellist 1: The theoretically conveyed contents are checked in

Situations instead of setting

the following situations (multiple answers possible,
please tick as appropriate)

36.5. in a structured oral examination (OSOE= Objective Panellist 1: in a structured oral examination (OSOE= Objective
structured oral asked asked” is unnecessary structured oral i
37.2. In portfolio format Panellist 2+4: Common format, no definition necessary
Explain this format
38.2. by one dentist Panellist 2: by several dentists
Gender
39.2. is different than 60% Panellist 1: is different than 60%.

39.2 und 39.3 are duplicate questions, why not ask if
the pass mark can be given?

39.3. is determined individually

Question adopted from Gerhardt-Szep

Panellist 1:
39.2 and 39.3 are duplicate questions, why not ask if
the pass mark can be given?

is determined individually
Question adopted from Gerhardt-Szep

45. what are the endodontology material costs in the
course per student in euros (please specify)?

Panellist 1+2:
students?

What are the endodontology material costs in the
course per student in Euro (please specify)?

research has not been undertaken” [30]. Corresponding to
Skulmoski, et al., the expert panellists in the Delphi round
should meet four “expertise requirements: i) knowledge and
experience with the issues under investigation; ii) capacity and

willingness to participate; iii) sufficient time to participate in
the Delphi technique; and iv) effective communication skills”
[47]). The use of expert panels is common for assuring content
validity of questionnaires [22], [24], [29], [43], [44] and is
recommended by the AMEE Guide No. 87 [25].

Citation: S Sacha, D Sonntag, Riittermann S, Szép SG (2020) Conception of an endodontics questionnaire in undergraduate dental education. J Dent Probl Solut

7(1): 049-055. DOI: https://dx.doi.org/10.17352/2394-8418

.000084

60



 Peertechz® Publications

https://www.peertechz.com/journals/journal-of-dental-problems-and-solutions ‘ a

Table 12: Delphi round 4: Based on a recent publication, the experts from the first Delphi round added 11 more questions to the GEndoQ. The questions and answer options

are illustrated in this table.

Questions
Indicate the number of hours (4 45 min) devoted to the following subjects/topi

Answer Options

-Root canal anatomy and pulp histology Pulp

-Pulp pathology and endodontic microbiology
Endodontic radiology

- Endodontic materials

-Vital pulp therapies

~Root canal treatment on immature teeth with non-vital pulp tissues

~Root canal treatment

~Root canal re-treatment

- Endodontic surgery Endodontic

~Endodontic regeneration

~Restoration of root filled teeth

-Bleaching of endodontically treated teeth

-Dental trauma

- Endodontic emergencies

f the root canal i i (please tick a

“Radiograph measuring technique

Combi radiograph measuring

Which Ni-Ti instruments do the students use for manual root canal
The stud: *

~Calcium hydroxide (CalOH)2)

- Mineral trioxide aggregate (MTA)

- Biodentines (Septodont, Niederkassel)
- Other (please specify)

The students ? (please tick as

~Sodium Hypochlorite (NaOCl)
Chlorhexidine digluconate (CHX)
- Hydrogen peroxide (H202)
- Editic acid (EDTA)
Other

“The root canal irrigat ct

~Sound

- Uttrasound

- Laser (PIPS)

-Ozone

- Negative pressure (e.g. EndoVac)

- Suction-pressure technology (e.g. RinsEndo)

The students inter-visi

(no (please tick

~Calcium hydroxide (Ca(OH)2)
- Corticosteroid (e.g. Ledermix)
-No medicine

~Other (please specify)

The stud ‘canal fili

~Zinc oxide-eugenol-based (e.g. aptal resin)
~Based on epoxy resin (e.g. Ah Plus)

Based on polyketone (e.g. Diaket)
- Based on glass ionomer cement (e.g. Ketac-Endo)
-Other

the tooth after of
(please mark with a cross):

treatment as follows:

- Temporary restoration (e.g. cement filling)
- Definitive restoration (e.g. adhesive filling)
- Other (please specify)

In how many treatment steps/days should the oot canal treatment be completed

There i ini y (pl

e tick)

Table 13: Delphi round 5: Fifteen panel experts who checked for reliability, objectivity, validity and processing time suggested 20 changes. In this phase, the think-aloud

method was used. Shown here is part | with 14 changes.

1. Where is your university location (city)
(please specify)?

Suggestions form 15 panel experts
Anonymous survey - gets more
participants

Changed Version
Question 1 deleted

4. How is the teacher-student ratio currently
defined in the practical parts of the course
(please tick as appropriate)?

Do not indicate the answer option as a
Likert scale but in a free text.

Question 3:
1: (Teacher : Students)

Questions 11, 14, 18, 42, 47

Here you can enter in free text format, if
necessary, what else you think is worth
mentioning on the topic "xxxx".

Omit, because otherwise there are too
many questions, in the last category
provide field for free text.

Questions 11, 14, 18, 42, 47 deleted

12.1. Endodontics textbooks

Answer in free text format is sufficient.

12.1. deleted
Question 11: What literature do you recommend (multiple answers
possible, please indicate: title and author)?

12.3. Lecture hand-outs digital (e.g.
PowerPoint/ PDF)

digital or analog irrelevant

12.3. and 12.4. combined to 10.2. lecture hand-outs

12.4. Lecture Hand-Outs analogue (e.g. in paper

digital or analog irrelevant

12.3. and 12.4. combined to 10.2. lecture hand-outs

format)

13.3.asCD irrelevant, since no longer up to date 13.3. deleted
13.4. in the form of other data carriers (e.g. USB | irrelevant, since no longer up to date 13.4. deleted
stick)

13.5. as Video unnecessary 13.5. deleted
17.2. Endodontics textbooks Content of question 11 17.2. deleted

23. Measuring length of the canals is
determined by (please tick as appropriate):

Answer in free text format is sufficient,
otherwise too much text.

19. Measuring length of the canals is determined by (multiple answers
possible, please specify):

27. Students learn manual root canal
preparation with hand instruments in the
following technique (please tick as appropriate):

Answer in free text format is sufficient,
otherwise too much text.

23. Students learn manual root canal preparation with hand instruments
in the following technique (multiple answers possible, please specify):

29. Students learn how to prepare a root canal
manually with the following instruments
(multiple answers possible, please tick as
appropriate):

Answer in free text format is sufficient,
otherwise too much text.

25. Students learn how to prepare a root canal manually with the
following instruments (multiple answers possible, please specify):

31. Students use the following root canal
irrigations (please tick as appropriate):

Answer in free text format is sufficient,
otherwise too much text.

26. Students use the following root canal irrigations (please specify):
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Table 14: Delphi round 5: Fifteen panel experts who checked for reliability, objectivity, validity and processing time suggested 20 changes. In this phase, the think-aloud

method was used. Part II: Six changes are shown.

Original Questions/Answers Suggestions form 15 panel experts Changed Version
32. Root canal irrigations are activated by Answer in free text format is sufficient, 27. Root canal irrigations are activated by (please specify):
(please tick as appropriate): otherwise too much text.
36. Students use the following type of inter-visit | Answer in free text format is sufficient, 32. Students use the following type of inter-visit medication (please
(please tick as i otherwise too much text. specify):
37. Students use the following root canal filling | Answer in free text format is sufficient, 33. Students use the following root canal filling pastes (sealers) (please
pastes (sealers) (please tick as appropriate): otherwise too much text. specify):
38. Students perform the root canal filling as Answer in free text format is sufficient, 34. Students perform the root canal filling as follows (multiple answers
follows (multiple answers possible, please tick otherwise too much text. possible, please specify):
as appropriate):
41. Students shall prepare and fill at least this Answer in free text format is sufficient, 37. Students shall prepare and fill at least this number of root canals, both
number of root canals, both human and otherwise too much text. human and simulated (please specify):
lated (please tick as appropriate):
Learning /goal ical and i and summarized, because too | Category VIl
practical endodontology detailed and too time-consuming to fill in
42. The graduates can...
42.1. explain the etiology and pathogenesis of pulp and periradicular
diseases.
42.2. diagnose pulp and periapical diseases.
42.3. carry out the prevention of pulp and periradicular diseases.
42.4. plan the endodontic treatment and carry it out.
42.5.use primary and secondary evidence, in particular, to make decisions
on medical/dental issues in everyday dental practice.
V. Learning Goals: Theoretical endodontology
16. The following learning objectives* are taught in Do not Do not Un- Agree  Strongl Do not
your curriculum (multiple answers possible, agreestall  agree  decided v know
. agree
please tick)
The graduate can...

1.1. explain the etiology and pathogenesis of pulp and
periradicular di
1.1.1. characterise the etiology and pathogenesis of
diseases of the pulp-dentine complex and
periradicular tissue
1.1.2. explain their epidemiology 10} ©)

Figure 8: GEndoQ Version 4 after phase four: This figure shows how the theoretical learning goals were questioned. As an example, the first three sub-items out of 54 sub-

items of the learning goals are illustrated. There is also a part of practical learning goals questioned in GEndoQ Version 4, consisting of 18 sub-items.

VIII. Learning Goals

42. The following learning objectives/goals are taught in Donot  Donot Un- Agree Strongly Do not
your curriculum (multiple answers possible, please agreat  apree  decided agree know
tick as appropriate): a

The graduates can...

42 1. explain the etiology and pathogenesis of pulmonary
and periradicular di
422 diagnose pulp and periapical diseases.

42 3. carmry out the prevention of pulp and periradicular
diseases.
42 4. plan the endodontic treatment and carry it out.

CANCANCRNC)
(CANCANCENC)
®le|6e|®
©l0|0|e
® e 0|

42.5. in particular, use primary, but also secondary
evidence collected and critically evaluated to make
decisions on a medical/dental issue in everyday
dental practice.

©
®
(€]
®
@
®

Figure 9: GEndoQ Version 5 after phase five: This figure shows the changed version of the learning goals after the Delphi round 5. In order to abbreviate and summarize
the learning goals, because they were too detailed and too time-consuming to fill out, they were consolidated to just five learning goals with five sub-items. The suggested

changes can be seen in Tables 13-14.
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What is the current status of student training in preclinical endodontology in the context of
the phantom course in operative dentistry in Germany and German-speaking countries?
I General Information
1. How many students per semester are currently in your phantom course in
operative dentistry (please specify)? n=_______ Students per semester
2. How many male students per semester are currently in your phantom
course in operative dentistry (please specify)? n=_______ Students per semester
3. How is the teacher-student ratio currently defined in the practical parts of
the course (please specify)? 1 (Teacher : Student)
4. Among the teachers there are (multiple answers Do not Do not Un- Agree Strongly Do not
possible): wreeat  ogree decided agree know
a
4.1. Dentists without specific education 0} @ [©) @ ® ®
4.2. Graduates of non-structured continuing @ [©) @ ® ®
education courses with endod logy content
43. Graduates of structured further training courses 0) @ ©) @ ® ®
with endodontology contents (e.g. curriculum)
44. Persons working in a practice limited to 0] ) [©) @ ® ®
45. Persons with an endodontology specialization, 0) Ie) ® @ ® ®
not certified
46. Graduates of a master's degree course in 0} @ 6] @ ® ®
dodontology
47. Certified specialists in endodontics 10} @ [©) @ ® ®
. Time Manag t
5. How many hours (& 45 min) are available to you in total for the endodontology course part
(please specify)? n= hours
6. How many hours (& 45 min) do you have available to teach the practical contents of
d gy in your course (please specify)? n= hours
7. How many hours (3 45 min) do you have available to teach the theoretical contents of
endodontology in your course (please specify)? n= hours
. Learning-teaching settings: Theoretical Endodontology
8. The following learning-teaching-settings are Do not Do not Un- Agree Strongly Do not
offered to convey the theoretical contents “U;T at  agree  dedded agree know
(mul answers b
8.1. Lectures 0] %)) [©) @ ® ®
8.2. Seminars =S (in-depth, mostly interdisciplinary
discussion of contents in smaller groups than in [©) @ ® ®
the lecture, including patient presentation)
8.2.1. ... whereby the number of seminar participants is
not more than 20 o @ @ @ ® ®
83. Combination S & Tutorials * (* see under 8.4) 10) [0) ) @ ® ®
84. Tutorials=T (are led by students with appropriate
professional qualifications, supervised by
members of the teaching staff and represent a @ © ® ® ® ®
possible form of regulated self-study by students)
8.5. Subject related study groups = GS (seminar and
lecture contents are practiced problem-oriented). © @ ® @ © ®
8.5.1. Combination GS & T (problem oriented) 10) @ 6 ® ® ®
8.5.2. Combination GS & T (case study oriented) [0} 7)) o @ ® ®
8.6. Blended learning (combination of a. face-to-face
teaching and then b. e-learning) @ @ ® @ © ®
8.7. Inverted classroom (combination of a. e-learning
followed by b. dassroom teaching) ® @ e @ © ®
8.8. Other (please specify):
1

Figure 10: GEndoQ Version 5: The final version of the questionnaire has 49 questions with 99 sub-items. Page 1 includes three categories
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sovions| B

Among the teachers, who teach the theoretical Do not
contents, are (multiple answers possible): agree

Do not
agree

Un-
dedded

Agree Strongly Do not

9.1.

Dentists without spedfic education 0]

9.2

Graduates of d d
courses with endodontology content

93.

Graduates of structured further training courses
with endod logy contents (e.g. curriculum)

94.

9.5.

Persons with an endodontology specialization, not
certified

96.

Graduates of a master's degree course in

0]
@
Persons working in a practice limited to 10)
@
endodontology ®

CARCANCERCARS]

@|lele|e|e

9.7.

V.

Certified specialists in endodontics

e

@

()]

9|00 |0|6
©l 0| 00| |6|

Learning-teaching materials: Theoretical Endodontology

10.

The following learning-teaching materials are Do not
offered for teaching the theoretical contents "U‘; L
(multiple answers possible): L

Do not
agree

Un-
dedded

Agree Strongly Do not
agree know

10.1.

Endodontology-scripts [0}

@

()]

0] ® ®

10.2.

Lecture-hand-outs ®

@

®

@ ® ®

103.

E-learning-modules [0)

@

(€]

104.

12.

Other (please specify):

What literature do you r

answers possible, please indicate: title and

author)?

The materials are made available (multiple answers Do not

possible): agree at
al

Do not
agree

Un-
dedded

Agree Strongly Do not
agree know

12.1.

in the internet [0)

@

()]

@ ® ®

12.2.

in the intranet [0)

@

(€]

@ ® ®

123.

13.

Other (please specify):

Indicate the number of hours (4 45 min) devoted to the following subjects/topics:

13.1.

Root canal anatomy and pulp histology Pulp

hours

3
W

13.2.

Pulp pathology and endodk o

hours

3
il

133.

Endodontic radiology

hours

3
ol

134.

Endodontic materials

LILILI

hours

E
W

13.5.

Vital pulp therapies

hours

3
W

13.6.

Root canal treatment on immature teeth with non-vital pulp tissues

n= hours

13.7.

Root canal treatment

hours

3
T

138.

Root canal re-treatment

hours

El
n

13.9.

Endodontic surgery Endodontic

hours

E
0l

13.10. Endodontic regeneration

hours

E]
i

13.11. Restoration of root filled teeth

hours

3
W

13.12. ing of endodontically treated teeth

hours

3
W

13.13. Dental trauma

hours

)
W

13.14. Endodontic emergencies

hours

3
T

LI

Figure 11: GEndoQ Version 5: Page 2/6.
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V. Learning- teaching settings: Practical Endodontology

14.  The following learning-teaching settings are offered Do not Do not Un- Agree Strongly Do not

to convey the practical contents (multiple answers W:: at  agree  decided aree know
14.1. Demonstrations 0) @ [6) @ ® ®
14.2. Hands-on exerdses [0) @ e} @ 6] ®
14.3. Internships with students in the patient courses 0] @ [6)) @ ® ®
14.4. Internships with dentists at the university [0) @ [6) @ ® ®
145. :l::::cl etralnmﬂpwim dentists in private 10) ® o) @ ® ®
14.6. within the framework of peer-tutored (by students

in higher s) free practice periods o % ® ® © ®
14.7. within the framework of tutored (by dental staff)

free practice periods @ @ @ ® ® ®
14.8. within the framework of free practice periods [0) @ e} @ ® ®
14.9. within the framework of tutored course time [0) @ 6} o) ® ®
14.10. Other (please specify):
15.  The following materials are used (multiple answers Do not Do not Un- Agree Strongly Do not

possible): agree at agree decided agree know

all
15.1. Videos (recorded) [0) 0) e} @ ® ®
15.2. Endodontology scripts (e.g. step by step) [0) @ o @ ® ®
15.3. Other (please specify):
VL. Learning-teaching requirements: Practical Endodontology

16.  Students learn in the situations listed below Donot Do not Un- Agree Strongly Do not

(multiple answers possible): agree at agree decided agree know

2 all

16.1. on human teeth [0) %) [©) @ ® ®
16.2. on industrially manufactured standardised

simulation teeth made of plastic (e.g. Morita @ @ ) @ ® ®

model teeth)
16.3. il DVT-| lastic simul.

6.3 ::e::t ent-specific based plastic simulation 10) ® o) @ ® ®
16.4. on single-root teeth [0) )} [©) @ ® ®
16.5. on multi-root teeth [0) @ lc) @ ® ®
16.6. Other (please specify):

17.  Number of single root teeth (please specify): n= tooth/teeth
18.  Number of multi-rooted teeth (please specify): n= tooth/teeth
19.  The measuring of the working length of the root

canal is determined by (multiple answers possible,

please specify):
20.  Studentslearn manual root canal preparation

with hand i (please tick as appropriate) © @ ® @ ® ®
21.  Ni-Tiinstruments are used for manual root canal

preparation (please tick as appropriate): @ @ ® ® © ®
22.  Which Ni-Tiinstruments do the students use for

manual root canal preparation (multiple answers

possible, please specify)?
23.  Students learn manual root canal preparation with

hand instruments in the following techni

(multiple answers possible, please specify):

3

Figure 12: GEndoQ Version 5: Page 3/6.
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Donot  Donot Un- Agree Strongly Do not
agree at agree decided agree know
all
24. d learn hanical root canal prep
with rotary/reciprocal instruments (please tick as [0} @ (6] @ ® ®
appropriate):
25.  Students will learn how to prepare root canals
mechanically with the following instruments
(please specify):
26.  Students use the following root canal irrigations
(please specify):
27.  The root canal irrigations are activated by (please
specify):
28.  Number of microscopes available in the course
u n= mikroscope(s)
(please specify): —_—
Do not Do not Un- Agree Strongly Do not
agree at agree decided agree know

29. d gularly use a pe for root canal
treatment (please tick as appropriate): @ @ Q ® ® ®

30.  Students regularly use magnifying glasses for root

canal treatment (please tick as appropriate): ® @ ® ® © ®
31.  Students regularly use a microscope for root canal Do not Do not Un- Agree Strongly Do not

treatment (please tick as appropriate): 35’:: at  agree  decided agree know
31.1. Calcium hydroxide (Ca(OH)2)

O] @ Q @ ® ®

31.2. Mineral trioxide aggregate (MTA) [0) ) [6) @ ® ®
31.3. Biodentine (Septodont, Niederkassel) [0) ) l6) @ ® ®

31.4. Other (please specify):

32.  Students use the following type of inter-visit
medication (please specify):

33.  Students use the following root canal filling pastes
(sealer) (please specify)

34.  Students perform the root canal filling as follows
(multiple answers possible, please specify):

35.  students treat the tooth after completion of the Do not Do not Un- Agree Strongly Do not
root canal treatment as follows (please tick as 35"9: at  agree  decided agree know
appropriate): a

35.1. Temporary restoration (e.g. cement filling) [0) %) l6) o) ® ®

35.2. Definitive restoration (e.g. adhesive filling) ® @ [6) @ o) ®

35.3. Other (please specify):
36. In how many treatment steps/days should the root canal treatment be

leted (please specify)?: n= Treatment steps/days
37.  Students prepare and fill at least this number of teeth, both human and
simulated (please specify): n=, tooth/teeth
4

Figure 13: GEndoQ Version 5: Page 4/6.
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VIl. Examinations in THEORETICAL and PRACTICAL Endodontology

38. The th y yed are checked Do not Do not Un- Agree Strongly Do not
in the following situations (multiple answers agrelf at  agree decided agree know
possible, please tick as appropriate): @

38.1. in a written examination with free text [0) ) 6) ® ® ®

38.2. in a written examination in e.g. multiple choice
format, with a correct answers ® @ o @ © ®

38.3. in a written examination in e.g. multiple choice
format, with several correct © @ < @ ® ®

38.4. in anoral examination ® @ [6) ® ® ®

38.5. in a structured oral examination (OSOE =
Obj; structured oral ) o @ o @ ® ®

38.6. other (please specify):

39. The ically diated are checked in Do not Do not Un- Agree Strongly Do not
the following settings (multiple answers possible, ‘ﬂ’ele at  agree  decided agree know
please tick as appropriate): al

39.1. as OSCE=Objective structured clinical

format O] @ ® @ O] ®

39.2. in portfolio format [0) 1) [6) @ ® ®

39.3. in alternative format (e.g. Mini-CEX= Mini-Clinical
Evaluation Exercise, DOPS= Direct Observation of [0} @ [©)] @ ® ®
Procedural Skills)

39.4. on human extracted teeth [0) 1) [6) @ ® ®

39.5. on industrially produced dardised I
teeth made of plastic (e.g. Morita model teeth) © @ ® @ ® ®

39.6. on patient-specific DVT-based plastic simulation
teeth 0] @ (€] ® O] ®

39.7. The test teeth are installed in endodontic models

| (please tick as appropriate). ® @ ® @ © ®

39.8. The test teeth are measured endometrically
(please tick as appropriate). o @ ) ® ® ®

39.9. other (please specify):

40. The of the th ical/) ical tests is Donot  Donot Un- Agree  Strongly Do not
carried out (multiple answers possible, please tick “3’9: at  agree  decided agree know
as appropriate): a

40.1. via a central office [0) ® [6) ® ® ®

40.2. by one dentists ® ) 6) ® ® ®

40.3. by several dentists ® %) l©) @ ® ®

40.4. other (please specify):

41.  The pass mark (please tick as appropriate)... Do not Do not Un- Agree Strongly Do not

agree at agree decided agree know
all

41.1. is 60%. ® @ 6} @ ® ®

41.2. s different from 60% [0) ) ® ® ® ®

41.3. other (please specify):

5
Figure 14: GEnd n 5: Page 5/6.
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VIIl. Learning Goals
42.  The following learning objectives/goals are taught Do not Do not Un- Agree Strongly Do not
in your curriculum (multiple answers possible, agreeat  agree  decided agree know
please tick as appropriate): Al
The graduates can...

42.1. explain the etiology and pathogenesis of

42.4. plan the endodontic treatment and carry it out.

Imonary and periradicular diseases. @ @ ® ® ® ®

42.2. diagnose pulp and periapical diseases. 10) ® o @ ® ®
42.3. carryout the p ion of pulp and periradicull

e ® @ (€] @ ® ®

(0] @ Q @ ® ®

42.5. in particular, use primary, but also secondary
evidence collected and critically evaluated to make

S]
(]
@
®
(]
(S]

d on a medical/d | issue in yday
dental practice.
IX. Others
Do not Do not Un- Agree Strongly Do not
agreeat agree decided agree know
all
43.  The hing events are regularly eval d for
their success (please tick as appropriate). o @ ® @ © ®
44. | consider an exchange with other universities
regarding the examination formats for the subject
of endodontology to be useful (please tick as @ 2 ® ® ® ®
appropriate).

45.  There is already an exchange with other
universities in Germany (please tick as
appropriate).

Exchange with (please
specify):

46.  There is already an exchange with other
international university locations (please tick as
appropriate).

Exchange with (please
specify):.

47.  There is a special department/polyclinic for
endodontology only (please tick as appropriate). 0] @ ® @ ® ®

48.  What are the endodontology material costs in the
course per student in Euro (please specify)? € per Student

49.  Here you can enter in free text format, if
necessary, what else you think is worth
mentioning on the subject of student training in
preclinical endodontology in the context of the
Phantom Course in operative dentistry.

Thank you for your cooperation

Figure 15: GEndoQ Version 5: Page 6/6.
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In the current publication, the experts used the Delphi
technique in different phases. The so-called Delphi technique
is a systematic, multi-stage decision-making process with
resonance, in which experts or groups of experts assess the
questionnaire and provide feedback [48-51]. According to
Buckley, et al., the Delphi technique is used when the topic
under investigation is not suitable for precise analytical
techniques but can benefit greatly from subjective judgements
on a collective basis [52]. He also refers to the possibility of
variations in a true Delphi study [53]. In general, the Delphi
technique results in multiple iterations to create a consensus
of opinions concerning a specific topic, using a controlled
feedback process [47,54,55].

For the second and third Delphi rounds in the development
of the GEndoQ, the experts were selected according to their
professional competence [56]. Therefore, the second Delphi
round consisted of one expert. This expert, among other
qualifications, was a specialist in endodontology and an
author of an already existing publication on the same topic [3].
According to Powell, et al. representation is assessed by the
qualities of the expert panel rather than its numbers [57]. A
similar approach was made for the third phase within the third
Delphi round evaluating GEndoQ_Version 3. Four panel experts
were chosen: one specialist in endodontology, one graduate
of a structured advanced training course with endodontology
content and two participants of a master’s degree programme
in endodontology. From today’s point of view, no standardized
number of experts has been recommended for the Delphi
technique. The literature has indicated that panel size has
ranged from two experts to hundreds of experts [47,56,58,59].

Comparing studies that have evaluated preclinical and
clinical education in endodontics, only Al Raisi, et al. [1] stated
that they validated their questionnaire, which was a former
paper-based survey that had been developed by Qualtrough
and Dummer in 1997 [7]). Unfortunately, the validation process
of the questionnaire was not part of the publication since no
modification had to be made to the almost two-decades-old
instrument. Therefore, it is unknown through which method
the instrument used by Al Raisi, et al. was validated and why
it was decided not to change anything. One might think that
modifications would have been necessary because various
guidelines for endodontic education were formulated after 1997
[9-11]. In addition, many changes have occurred with regard to
endodontic equipment and materials in the last decades [14,15].

After generating GEndoQ_ Version 3, the instrument was
complemented by 11 questions from the publication of Al
Raisi, et al. Part of the questionnaire that Al Raisi, et al. used
in their study was illustrated in their publication [1]. Their
questionnaire was based on a former paper survey [7]. The
expert group of the first phase could, therefore, approximate
the questions to the questionnaire of Qualtrough and Dummer
from 1997 (7). This has made it more comparable to the studies
mentioned above [2], [4], [5] since those studies were based
on the same questionnaire. In addition, the questions and sub-
items used by Al Raisi, et al. considering preclinical education in
endodontics, completed GEndoQ_Version 4 after the additional
literature review [25,40].

In the last phase, GEndoQ Version 4 and the study was
presented in a PowerPoint presentation to an expert group
consisting of 15 dentist expert panellists with different
qualifications (Table 2). After the presentation, the panellists
were asked to provide their feedback on GEndoQ_ version 4
using the think-aloud method, and the verbal feedback was
transcribed (Tables 13-14). This method asks the experts to
verbalise their thinking during the thought process [60]. The
think-aloud method is a scientific method that has been used
in various disciplines [61]. For example, Zahiri Esfahani, et
al. used the think-aloud method to measure effectiveness,
learnability, errors and efficiency characteristics of a picture
archiving and communication system [35]. In contrast, Adams,
et al. explained the use of the think-aloud interview in order to
create and validate a test [34]. Field et al. described that their
questionnaire-which assessed the “pan-European practice in
relation to curriculum content, teaching and learning strategies
and assessment of preclinical dental skills” -had been originally
piloted through think-aloud testing [62]. Therefore, the think-
aloud method was an adequate method to gather feedback and
make modifications to GEndoQ Version 4.

Transferability to national and international levels

The GEndoQ questions and sub-items were based on recent
publications in order to make the results more comparable
[1,2], (4,7]). It is important to see how and whether dental
faculties have developed in the last years and whether they
have adapted their endodontic curriculum to the contemporary
guidelines of the ESE [9]. Standardisation and quality
assurance in both endodontic training and general dentistry
are necessary because since 1981, qualifications for various
health professions, including dentistry, have been mutually
recognised throughout the European Union in accordance with
EU Directive 81/1057/EEC [63].

Limitations

Concerning the literature review in the first phase, it has to
be mentioned that a single database was used for the search.
Perhaps more matching publications could have been found
if more databases had been used. However, this would have
exceeded the time allowed for this project.

The GEndoQ is an instrument for evaluating preclinical
education in endodontics for German-speaking dental faculties.
The questions have been formulated in the German language.
Therefore, the English version of the questionnaire would need
to be validated after translating as well.

Finally, as the validation process is not yet complete, the
final instrument should be field-tested. Therefore, in future
research, the GEndoQ will be tested and applied in real dental
faculty environments in order to refine further and eliminate
any weaknesses that the questionnaire might have.

While this questionnaire has been generated as a paper-
based survey, a web-based or mail survey would “offer
anonymity and [...] afford respondents time to complete the
questionnaire at their own pace”, according to Cavana et al.
[64]). Hence, implantation into an online survey software could

be the next step.
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Conclusion

GEndoQ_is an instrument to assess preclinical education in

endodontics, but the complete validity and reliability has not
been assessed. It should be part of further research after field-
testing this instrument. This study emphasises the significance
of an instrument to assess preclinical education in endodontics.
The goal is to make endodontic curricula comparable with each
other on a national or international basis. The five phases show
the effort of the conception of our questionnaire. In general, the
methodology of such an instrument should not be underrated.
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8 Darstellung des eigenen Anteils*

A multicentric survey to evaluate preclinical education in Endodontology in German

speaking countries:
Sacha S: Wesentliche Mitwirkung bei der Konzeption des Studiendesigns,
Erarbeitung, Analyse und Interpretation der Daten, Formulierung des
Manuskriptes
Sonntag D: Konzeption der Studie, konstruktive Kritik
Burmeister U.: Konzeption der Studie, konstruktive Kritik

Rittermann S: Konzeption der Studie, konstruktive Kritik

Gerhardt-Szép S: Konzeption des Studiendesigns, Betreuung, konstruktive Kritik,

substanzielle Mitgestaltung des Inhaltes.
Conception of an endodontics questionnaire in undergraduate dental education:
Sacha S: Wesentliche Mitwirkung bei der Konzeption des Studiendesigns,
Erarbeitung, Analyse und Interpretation der Daten, Formulierung des
Manuskriptes
Sonntag D: Konzeption der Studie, konstruktive Kritik

Rittermann S: Konzeption der Studie, konstruktive Kritik

Gerhardt-Szép S: Konzeption des Studiendesigns, Betreuung, konstruktive Kritik,

substanzielle Mitgestaltung des Inhaltes.

*in Anlehnung an das Memorandum der Deutschen Forschungsgemeinschaft (DFG):

»Sicherung guter wissenschaftlicher Praxis” (2013).
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10 Anhang

10.1 Abbildungen

Abb. 1: Der Fragebogen wurde in 5 Phasen konzipiert, welches in einer ersten
Publikation veroffentlicht wurde. In Phase 6 wurde der Fragebogen an die 37
zahnmedizinischen Fakultaten geschickt und anschliefend ausgewertet. Dies wurde in
einer zweiten Publikation veroffentlicht (ZAppro= Zahnarztliche Approbationsordnung,
NKLZ= nationaler kompetenzbasierter Lernzielkatalog, FLOE= Frankfurter Lernziele fir

die Endodontologie).
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10.1.1 Konstruktion des Fragebogens GEndoQ

10.1.1.1 GEndoQ, Version 1

Abb. 2: Delphi-Runde 1: GEndoQ Version 1 besteht aus insgesamt 45 Fragen und 194
Unterpunkten. Hier abgebildet Seite 1 von 8.

IWie ist der aktuelle Stand der studentischen Ausbildung in der priklinischen Endodontie
im Rahmen des Phantomkurses fiir Zahnerhaltungskunde an deutschsprachigen
zahnmedizinischen Fakultdten?
l. Allgemeine Angaben
1. Wo befindet sich Ihr universitdrer Standort (Stadt)
(bitte angeben)? [1]
2. Wie viele Studierende befinden sich aktuell in Ihrem Phantomkurs der
Zahnerhaltungskunde (bitte angeben)? [1] n=_______Studierende
3. Wie viele ménnliche Studierende befinden sich aktuell in Ihrem Kurs (bitte
angeben)?[1] n=_______ Studierende
4. Wie ist aktuell das Studierenden-Lehrenden- <8:1 9-12:1 13-16:1 17-20:1 21-24:1  25-28:1 >29:1
Verhiltnis bei lhnen vor Ort definiert (bitte 0} @ ® @ ® ® @
ankreuzen)? [2]
5. Unter den Lehrenden befinden sich 5"";’“ Sf':‘t"‘e U'r‘f':; Stimme 5“’“"‘9 “{‘-‘"1‘:
o " . gar nchtzu schie w vollzu nicl
(Mehrfachantwort méglich, bitte ankreuzen): nicht 2u N
5.1. Absolventeninnen nicht strukturierter Fortbildungen 0] ®) ® ® ®
mit Endodontieinhalten
5.2. Absolventeninnen strukturierter Fortbildungen mit 0) @ (©) @ ® ®
Endodontieinhalten (z.B. Curriculum)
5.3. Personen, die in einer auf Endodontie limitierten 0] ) ©) @ ® ®
Praxis arbeiten
5.4. Personen,die einen Endodontie- 0] ) (©) @ ® ®
Tatigkeitsschwerpunkt aufweisen
5.5. Absolventeninnen eines Masterstudienganges fiir 0] ®) (©) (O] ® ®
Endodontie
5.6. Zertifizierte Spezialistinnen fiir Endodontie [2] 0] ) (©) @ ® ®
Il. Zeitmanagement
6. Wie viele Stunden (& 45 min) stehen Ihnen insgesamt fiir den Kurs zur Verfigung (bitte
angeben)? n=_____Stunden
7. Wie viele Stunden (4 45 min) haben Sie zur Verfiigung, um die praktischen Endodontie-Inhalte
in lhrem Kurs zu vermitteln (bitte angeben)? [2] n=_____Stunden
8. Wie viele Stunden (4 45 min) haben Sie zur Verfiigung, um die theoretischen Endodontie-
Inhalte in Ihrem Kurs zu vermitteln (bitte angeben)? [2] n=_____Stunden
L. Lern-Lehr-SETTINGS: THEORETISCHE Endodontie
9.  Folgende Lern-Lehr-Settings werden zur Vermittlung ~ Stmme  Stimme  Unent-  Stimme  Stimme  Weil % Anteil
der theoretischen Inhalte angeboten nk‘;'w nicht zu ‘d':fde w vollzu  nicht
(Mehrfachantworten méglich, bitte ankreuzen und
prozentualen Anteil angeben):
9.1. Vorlesungen ® ® 16) @ ® ®
9.2. Seminare...[3] 10) %) 16 ® ® ®
9.2.1. ...wobei die Anzahl der Seminarteilnehmerinnen =
nicht mehr als 20 Studierende betragt. [3] © @ ® ® © ® e
9.3. Tutorien [3] ® ® 6 @ ® ®
9.4. Gegenstandbezogen Studiengruppen... [3] ® ® 6) @ ® ®
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Abb. 3:

GEndoQ Version 1, Seite 2 von 8.

9.4.1. ..mit Tutorien (problemorientiert) [3] 10) ® ©) @ 16) ® L

9.4.2. ..mit Tutorien (fallbeispielorientiert) [3] ® ® 6} @ ® ®

9.5. Blended-Learning (Kombination etwa aus
Prasenzunterricht und E-Learning.) ® @ ® ® ® ® —_—

9.6. Inverted-Classroom (Lerninhalte werden zu Hause
von den Lernenden erarbeitet und die Anwendung @ [©) ® @ ® ® —_—
geschieht im Unterricht)

10. Unter den Lehrenden, die die theoretischen Inhalte Stimme  Stimme  Unent-  Stimme  Stimme WeiR
vermitteln, befinden sich ((Mehrfachrantwort nk“hat'w nicht 2u ’d“:de b vallzu nicht
moglich, bitte ankreuzen):

10.1. Absolventeninnen nicht strukturierter
Fortbildunngen mit Endodontieinhalten o @ ® ® © ®

10.2. Absolventeninnen strukturierter Fortbildungen mit
Endodontieinhalten (z.B. Curriculum) ® @ ® ® ® ®

10.3. Personen, die in einer auf Endodontie limitierten
Praxis arbeiten O @ ® ® © ®

10.4. Personen, die einen Endodontie-

Tatigkeitsschwerpunkt aufweisen o @ ® ® ® ®

10.5. Absolventeninnen eines Masterstudienganges fiir
Endodontie l reane o @ ® ® © ®

11.  Zertifizierte Spezialistinnen fiir Endodontie[2) ® ® 6 0) o) ®

12.  Hier kénnen Sie bei Bedarf im Freitextformat
eingeben, was lhnen sonst noch zum Thema ,Lern-

Lehr-SETTINGS: THEORETISCHE Endodontie” einfillt,
die erwdahnenswert erscheint.
V. Lern-Lehr-MATERIALIEN: THEORETISCHE Endodontie

13. Folgende Lern-Lehr-Materialien werden zur Stmme  Stimme  Unent-  Stimme  Stimme  Weil %
Vermittlung der theoretischen Inhalte angeboten n:h’l'w nicht zu ‘d"nede = vollzu nicht  Anteil
(Mehrfachantworten méglich, bitte prozentualen
Anteil angeben):

14. Endodontie-Fachbiicher, [2] 10) ® ) @ ® ®

15. Endodontie-Skripte, [2] 10) @ ©) @ 16) ®

15.1. Vorlesungs-Hand-Outs (als PowerPoint/ PDF), ® 0) 6 @ 16) ®

16.  Vorlesungsausdrucke in Papier-Format. [2

e P o ® @ ® ® 6 © __
17.  Die Materialien werden zur Verfiigung gestellt: Stmme  Stimme  Unent-  Stimme  Stimme  Wei %
gar nicht zu  schiede zu voll zu nicht Anteil
nicht zu n

18. im Internet [2] ® ) ) @ ® ®

19. im Intranet [2) 10) @ ©) @ 16) ®

20. alsCD[2) 10} ® 6} @ ® ®

20.1. in Form anderer Datentrager (z.B. USB-Stick) ® @ ) @ ® ®

21. als Video [2] ® 6) ) @ ® ®

21.1. als E-Learning-Module ® ® ) @ ® ®

22. Hier konnen Sie bei Bedarf im Freitextformat
eingeben, was lhnen sonst noch zum Thema ,Lern-

Lehr-MATERIALIEN: THEORETISCHE Endodontie”
einféllt, die erwdhnenswert erscheint.
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Abb. 4: GEndoQ Version 1, Seite 3 von 8.

V. Lernziele Endodontie: THEORETISCHE Endodontie

23. Folgende Lernziele* werden in Ihrem Curriculum Stimme  Stimme  Unent-  Stimme  Stmme  Weil
vermittelt (Mehrfachantwort méglich, bitte ankreuzen) nkﬁ'lu nicht z2u Sd":de 2 vellzu nicht
[4]:
1.1. Die Absolventinnen kénnen die Atiologie und
Pathogenese pulpaler und periradikulérer 0] ) ® @ ® ®

Erkrankungen erlautern.

1.1.1. Sie kénnen die Atiologie und Pathogenese von
Erkrankungen des Pulpa-Dentin-Komplexes und des
periradikuldren Gewebes charakterisieren.

1.1.2. Sie konnen deren Epidemiologie erldutern.

1.2. Die Absolventinnen kénnen die Diagnostik pulpaler
und periapikaler Erkrankungen durchfiihren.

1.2.1. Sie kénnen den odontogenen Schmerz
charakterisieren...

1.2.1.1. ...und Diagnosen stellen.

1.2.2. Sie kénnen fiir pulpale und periradikuldre
Erkrankungen relevante réontgenologische Befunde
beurteilen.

1.2.3. Sie konnen den Stellenwert optischer Hilfsmittel in
der endodontischen Therapie beurteilen.

1.3. Die Absolventinnen kénnen Patienteninnen (iber die
Pravention von Zahntraumata aufkldren.

1.4. Die Absolventinnen kénnen die Pravention pulpaler
und periradikuldrer Erkrankungen durchfiihren.

0|0 @ |©le|0|0| ©
OO © 00|00 ©
© O 0| 0 00 |ee| e
@l eI® ©& 6| 66| &
© 00| © 00| 0|60 ©
© © ©| © 6|l®| 6|6 ©

1.4.1. Sie kénnen basierend auf der Informationsgewinnung
und dem Beschwerdebild unter Berticksichtigung der
Art des Zahnes fachiibergreifend die
Behandlungsnotwendigkeit identifizieren...

©
®
@)
®
©
®

1.4.1.1. ..und einen individualisierten und sequentiellen
synoptischen Behandlungsplan erstellen.

1.4.2. Sie konnen die Indikation zur endodontischen
Therapie im Milch-, Wechsel- und bleibenden Gebiss 0]
stellen.

1.4.3. Sie konnen eine nicht-chirurgische
Wourzelkanalbehandlung in einer komplexen
klinischen Situation (Revisionsbehandlung) planen.

1.4.4. Sie kénnen iatrogene Schdden und deren
Behandlungsnotwendigkeit erkennen.

1.4.5. Sie konnen systemisch und lokal einzusetzende
Medikamente zur Begleittherapie endodontischer
MaRnahmen benennen.

1.4.6. Sie konnen die Therapie des Endodonts im
Zusammenhang mit parodontalen Lasionen
beschreiben...

1.4.6.1. ..und begriinden.

1.4.7. Sie konnen die endodontische Behandlung
einschlieRlich deren Prognose beurteilen.

1.4.8. Sie kénnen die Ursachen fiir Verfarbungen
beschreiben,...

1.4.8.1. ..die Indikation zum Bleichen endodontisch
behandelter Zdhne stellen,

1.4.8.2. ... das therapeutische Vorgehen erldutern.

1.4.9. Sie konnen die Indikationen zu chirurgisch
zahnerhaltenden MaRnahmen stellen,...

1.4.9.1. .. derenPrinzipien und Praktiken beschreiben,

1.4.9.2. ...und deren Anwendung planen,

CARCANCRECANCANCHNCRECH NS
OO OO0 | 0|0 O
OO0 e oo e|el e
AN R AN CANCENCRECA )
© 00|00l o|e 6
© 0 0| 06| e|e| ©
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Abb. 5: GEndoQ Version 1, Seite 4 von 8.

1.4.9.3. ... die chirurgisch-endodontische Behandlung

beurteilen... o @ d ® © ®
1.4.9.4. ... und die Prognose einschatzen... ® ® 6} @ ® ®
1.4.9.5. ... sowie die Nachsorge durchfiihren. 10) @ ©) @ ® ®
1.4.10.Sie kénnen einfache und komplexe Zahntraumata
charakterisieren... o @ ® ® ® ®
1.4.10.1.... und die Behandlung erldutern. 0) @ ) @ ® ®
1.4.11.Sie konnen interdisziplindr mit allen relevanten
Disziplinen zusammen arbeiten. o @ ® ® ® ®
1.4.12.Sie konnen regenerative Techniken in der Endodontie
ennen. O] @ ® @ ® ®
1.4.13.Sie Kénnen typische dentale Fehlbildungen
benennen... o @ ® ® ® ®
1.4.13.1.... und die Therapie beschreiben... ® ® 6} @ ® ®
1.4.13.2.... und begriinden. ® ® 6} @ 16) ®
1.4.14.Sie koénnen den Patienten vor der endodontischen
Behandlung aufklaren,... ® @ ® ® ® ®
1.4.14.1....die diagnostischen Befunde und die Therapie
addquat dokumentieren... o @ 3 ® © ®
1.4.14.2.... und typische aufklarungspflichtige Zwischenfalle
erldutern. O @ ® ® ® ®
1.4.15.Sie konnen die Kontraindikationen der
endodontischen Therapie beschreiben... o @ 3 ® © ®
1.4.15.1....und die alternativen Behandlungsmoglichkeiten
erldutern o @ d ® © ®
1.4.15.2....und die alternativen Behandlungsméglichkeiten
erlautern o @ & ® ® ®
1.4.15.3.erhobene und kritisch bewertete insbesondere
primédre, aber auch sekundéare Evidenz zur
Entscheidungsfindung bei einer 0] @ (©) @ ® ®
medizinischen/zahnmedizinischen Fragestellung im
zahnérztlichen Alltag nutze
VI. Lern-Lehr-SETTINGS: PRAKTISCHE Endodontie
24. Folgende Lern-Lehr-Settings werden zur Vermittlung Stimme  Stimme  Unent-  Stimme  Stimme  WeiB
der praktischen Inhalte angeboten nkf:'w nicht zu ’d"n"de w vollzu  nicht
(Mehrfachantworten maoglich, bitte ankreuzen und
prozentualen Anteil angeben):
25. Demonstrationen (in groRen Gruppen, d.h. mehr als 4
Personen) [2] ® ® @ @ @ @
26. Hands-on (in kleinen Gruppen, d.h. max. 4 Personen)
o ® @ o ® 06 6
26.1. Hospitationen bei Studierenden in den
Patientenkursen o @ & ® ® ®
26.2. Hospitationen bei Zahnérzten/Innen in der Universitit 0) ® ) @ ® ®
26.3. Famulatur bei niedergelassenen Zahnarzten/Innen [3] ® 1) ) @ ® ®
26.4.1m Rahmen von peer-tutorierten freien Ubungszeiten 10) ® ©) @ ® ®
26.5.1m Rahmen von tutorierten (durch zahnirztliche
Mitarbeiterinnen) freien Ubungszeiten o @ @ ® © ®
26.6.1m Rahmen von freien Ubungszeiten ® ® ) @ ® ®
26.7.1m Rahmen von tutorierter Kurszeit @ ) ) @ 6) ®
27. Folgende Materialien werden zur Verfiigung gestellt: Stimme St'mme l{“"e:; Stimme 5'::?'“0 W;"B
gar nicht zu  schiede zu voll zu nicht
nicht zu n
27.1.Videos (live ) [2] @ %) ) @ 6) ®
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Abb. 6: GEndoQ Version 1, Seite 5 von 8.

Zihnen).

27.2.Videos (aufgezeichnet) [2] ® ) ) @ ® ®
27.3.Endodontie-Skripte (z.B. Step by Step) [2] 10) @ ) @ o) ®
28. Hier kénnen Sie bei Bedarf im Freitextformat eingeben,
was lhnen sonst noch zum Thema , Lern-Lehr-
SETTINGS: PRAKTISCHE Endodontie” einfillt, die
erwdhnenswert erscheint.
VIL. Lernziele Endodontie: PRAKTISCHE Endodontie
29. Folgende Lernziele* werden in lhrem Curriculum Stimme  Stimme  Unent-  Stimme  Stimme  WeiR
vermittelt (Mehrfachantwort méglich, bitte "ks:t'w nicht 2u Sd"nede "‘ Mo nicht
ankreuzen)[4]:
1.1. Die Absolventinnen kénnen die Pravention pulpaler
und periradikuldrer Erkrankungen durchfiihren. o @ ® ® ® ®
1.1.1. Sie kénnen PraventionsmaRnahmen pulpaler und
periradikuldrer Erkrankungen ausfiihren. o @ ® ® ® ®
1.2. Die Absolventinnen kénnen die endodontische
Behandlung planen. ® @ ® ® ® ®
1.3. Die Absolventinnen kénnen die endodontische
Behandlung durchfiihren.
1.3.1.  Sie kdnnen MaRnahmen zur Vitalerhaltung der
Pulpa durchfiihren.
1.3.2. Sie kénnen eine nicht-chirurgische primare
Waurzelkanalbehandlung in einer einfachen @ @ ® @ ®
klinischen Situation durchfiihren.
1.3.3.  Sie kénnen eine nicht-chirurgische
Waurzelkanalbehandlung in einer komplexen
klinischen Situation (Revisionsbehandlung) planen o @ ® ® ® ®
1.3.3.1. ...und durchfiihren. ® @ 6 @ ® ®
1.3.4. Sie konnen iatrogene Schaden und deren
Behandlungsnotwendigkeit erkennen... o @ ® ® ® ®
1.3.4.1. ...und die Behandlung bei Bedarf einleiten. ® ) ® @ o) ®
1.3.5. Sie kénnen systemisch und lokal einzusetzende
Medikamente zur Begleittherapie endodontischer (0) @ ©) @ ® ®
MaRnahmen benennen ...
1.3.5.1. ...und anwenden. ® @ 6} @ ® ®
1.3.6. Sie konnen die endodontische Behandlung
einschlieRlich deren Prognose beurteilen... © @ ® ® ® ®
1.3.6.1. ...und eine weiterfiihrende TherapiemaRnahmen
einleiten. o @ ® ® © ®
1.3.7. Sie kénnen die Moglichkeiten der funktionellen
Restauration endodontisch behandelter Zihne (0] @) (©)] @ ® ®
durchfiihren.
1.3.8. Sie kénnen die Therapie des akuten periapikalen
intraossaren Abszesses durchfiihren. O @ ® ® ® ®
1.3.9. Sie kénnen Kronenfrakturen behandeln. 10} ® 16} @ ® ®
1.3.10. Sie kénnen die Nachsorge endodontischer
Behandlungen planen... o @ ® ® ® ®
1.3.10.1. ... und durchfiihren. ® ® 6 ® ® ®
VIll. Lern-Lehr-ANFORDERUNG: PRAKTISCHE Endodontie
30. Der/die Studierende lernt anin Folge genannten S";“a:"e :l':"r;mlz sl{"“re':; S"'l“ume SV"J:'I'LQ :I';?
Situationen (Mehrfachantwort moglich): nichtzu n
30.1. an einwurzeligen industriell hergestellten
Simulationszdhnen aus Kunststoff (bis zu zwei (0) @ ©) @ ® ®
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Abb. 7: GEndoQ Version 1, Seite 6 von 8.

30.2. an einwurzeligen 3D-gedruckten Simulationszéhnen
aus Kunststoff (bis zu zwei Zdhnen).

30.3. an einwurzeligen industriell hergestellten
Simulationszdhnen aus Kunststoff (mehr als zwei
Zdhnen).

30.4. an einwurzeligen 3D-gedruckten Simulationszihnen
aus Kunststoff (mehr als zwei Zdhnen).

30.5. an mehrwurzeligen industriell hergestellten
Simulationszdhnen aus Kunststoff (bis zu zwei
Zéhnen).

©@ |©| © |©

® ®© © |®

® 0| e |

® e ® @

© 6| © |6

©® |®©| © |©

30.6. an mehrwurzeligen 3D-gedruckten
Simulationszdhnen aus Kunststoff (bis zu zwei
Zéhnen).

©

®

©)

®

S}

©

30.7. an mehrwurzeligen industriell hergestelliten
Simulationszdhnen aus Kunststoff (mehr als zwei
Zéhnen).

©

®

©)

®

(C)

(G)

30.8. an mehrwurzeligen 3D-gedruckten
Simulationszdhnen aus Kunststoff (mehr als zwei
Zéhnen).

30.9. an extrahierten einwurzeligen humanen Zihnen (bis
zu zwei Zdhnen).

30.10. an extrahierten einwurzeligen humanen Zihnen
(mehr als zwei Zihne).

30.11. an extrahierten mehrwurzeligen humanen Zihnen
(bis zu zwei Zdhnen).

30.12. an extrahierten mehrwurzeligen humanen Zihnen
(mehr als zwei Zihne).

CARCARCERCHINCS

31. Der/die Studierende lernt die manuelle
Wurzelkanalaufbereitung mit Handinstrumenten. [2]

e|lo|o|e|e| ©

@

@M e|e|le|le| @

@ |00 6| &

© 00|60 |0| ©

©@| ©|0©|0© 0| ©

32. Fiir die manuelle Wurzelkanalaufbereitung werden Ni-
Ti-Instrumente verwendet. [2]

Ja

(O]

Nein

@

33. Der/die Studierende lernt die manuelle
Wurzelkanalaufbereitung mit Handinstrumenten in
folgender Technik (Mehrfachantwort moglich): [2]

Stimme

nicht zu

gar

Stimme
nicht zu

Unent-
schiede
n

Stimme
zu

Stimme
voll zu

33.1. Apikal-Koronal-Standardisiert [2]

@

@

33.2. Apikal-Koronal-Step-Back [2]

33.3. Koronal-Apikal-Crown-Down|2]

33.4. Koronal-Apikal-Step Back [2]

33.5. Koronal-Apikal-Balanced Force (2]

e|le|e|o

e e|e

e e e|e

® e e

© 00|00

33.6.Sonstiges (bitte angeben):

34. Der/die Studierende lernt die maschinelle
Wurzelkanalaufbereitung mit rotierenden
Instrumenten.

@

@

®

@

®

35. Der /die Studierende lernt die maschinelle
Wurzelkanalaufbereitung mit folgenden Instrumenten
(Mehrfachantwort