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“Speakers agree that 
neither they nor members 
of their immediate family 

have any financial 
relationships with 

commercial entities that 
may be relevant to their 

presentation.”



Introduction
♦ College: University of California, Davis, CA
♦ Dental School: University of the Pacific, Arthur A. 
Dugoni School of Dentistry, San Francisco, CA
♦ Residency: St. Barnabas Hospital (SBH Health 
System), Bronx, New York



Learning Objectives

1) Introduce evidence-based 
strategies and tools to 
promote active learning for 
students

2) Apply evidence-based 
strategies and tools to 
enhance knowledge retention

3) Evaluate short-term outcomes 
of innovative technological 
tools used for active learning













Facts will disappear 
and prevent 

students from 
understanding how 
to apply concepts

Memorizing details 
without a strong 

foundation



Prior Knowledge* 
*Without this: Rote memorization

“Learners must think 
deeply about new 

information and relate 
it to supportive prior 
knowledge if they are 
to generate credible 

responses to the 
question, ‘Why is this 

fact true?’”

New knowledge

Woloshyn, V. E., Paivio, A., & Pressley, M. 
(1994). Use of elaborative interrogation to 
help students acquire information consistent 
with prior knowledge and information 
inconsistent with prior knowledge. Journal of 
Educational Psychology, 86(1), 79–89



Meaningful learning → 
sufficient time for interaction

and reflection. 

Information overload ↓ 

↑ of assessment directed 
towards a better 
understanding.

Hofstein, A., Shore, R., & Kipnis, M. (2004). Providing High 
School Chemistry Students with Opportunities to Develop 
Learning Skills in an Inquiry-Type Laboratory: A Case Study. 
International Journal of Science Education, 26, 47-62.



Generation Z



Generation Z, born 
after 1996… tend to 
be digital natives, fast 
decision makers, and 
highly connected.

Consultancy.uk. (2015). Generation Y less satisfied than other 
generations. http://www.consultancy.uk/news/2061/generation-y-
less-satisfied-thanother-generations. Date of use: 1 August 2016. 
Dauksevicuite, I. (2016). Unlocking the full potential of digital 
native learners. Henley Business School, Mc Graw Hill Education 
handouts.





Global Indian International School: “Why technology is vital in 
education process of Generation Z”



Challenge of Teaching Generation Z

Cilliers, E. J. (2017). THE CHALLENGE OF TEACHING 
GENERATION Z. PEOPLE: International Journal of Social 
Sciences, 3(1), 188–198. 

Auditory learning, such as 
lectures and discussions, 
is very strongly disliked 
by this group, whereas 

interactive games, 
collaborative projects, 

advance organizers, and 
challenges are 
appreciated.

Highly-developed part of 
brain responsible for 

visual ability

Gen Z



POLL



CAMBRA
Caries Management by Risk Assessment
Special Care Rotation
UOP Dugoni School of Dentistry



Introduction



Outline

1. UOP Dugoni School of Dentistry 
Special Care Clinic

2. Student Rotation
3. CAMBRA Principles
4. CAMBRA Products
5. SMART Technique













CAMBRA University Project

§ Caries Risk Assessment(CRA)/ Saliva Tests
§ Can bill Denti-cal (Medicaid) for an annual assay and then 

a follow up test.
§ CAMBRA products 

§ Can be dispensed and billed for as needed due to the 
patient’s caries risk.

§ For example, Cari-free Treatment rinse can be dispensed 
during a prophy or restorative visit as long as no CRA was 
performed at the same visit.



Financial Impact (CAMBRA 
Codes)

FY 2021
$169,497
FY 2022

$198, 962  up 17%
FY 2023 thru Feb. 3rd

$134,511





Dental Caries













CAMBRA

Caries Management by Risk Assessment

Developed by UC San Francisco in the 
early 2000s



Young, et al. 2007



Percentage is 
the likelihood 
that the caries 
has penetrated 
into dentin 
histologically.



Measuring saliva flow



Measuring pH

Enamel dissolves at 5.5 pH
Dentin dissolves at 6.6 pH



ATP Testing-CariScreen

• Inexpensive way to measure 
bacterial load.

• ATP Bioluminescence

• Correlates to caries risk levels

• Meter- Retails for $2095
Cost for testing swabs







The patient becomes extreme risk 
when they have Xerostomia.









Caries Risk Assessment

§ Low Risk
§ Moderate Risk
§ High Risk
§ Extreme Risk



The Five Protective Factors



Low Caries Risk 
Recommendations

• Oral Hygiene 
Instructions
• Healthy Lifestyle 
Choices

§ Healthy diet
§ No illegal drugs

• Over the counter 
fluoride toothpaste (1000-
1450ppm)

§ Twice a day



Moderate Caries Risk 
Recommendations

• Same as low risk plus 
add two caries prevention 
items
• Fluoride rinse
• Xylitol gum or mints



Consider CTX3

• Contains 3 protective 
factors
• Contains NaF, xylitol 
and pH+ technology to 
neutralize acidic oral pH



Fluoride Rinse/Remineralization

CTX 3 Maintenance Rinse
• Alcohol Free
• Active ingredients- 0.5% 
NaF, 25% xylitol and pH 
neutralizing agent
• pH 8.0
• Rinse with 10ml twice 
daily to prevent dental 
caries



Consider CTX 4

• Contains 4 protective 
factors.

• Treatment rinse is 
designed to treat the 
cariogenic plaque 
biofilm, reduce the 
overpopulation of 
cariogenic bacteria, and 
neutralize oral pH.



Antibacterial Rinse

CTX 4 Treatment Rinse
• An antibacterial rinse and pH 
neutralizer
• Alcohol free
• Active ingredients-sodium 
hypochlorite, sodium hydroxide, 
fluoride and xylitol 
• Has an extremely high pH of 
11.0
• Mix equal amounts of A and B 
(5ml each) for 1 minute twice 
daily



High Caries Risk Recommendations
Same as moderate risk plus 2 more items

• Treatment rinse as 
biofilm alteration is 
essential.
• High fluoride 
toothpaste
•(5000 ppm NaF)
• Not for young children



Extreme Caries Risk 
Recommendations

Same as high risk plus two more items (due to 
xerostomia)

• CTX 2 Contains 2 
protective factors
•  CTX 2 or Boost spray 
is an oral moisturizing 
spray that has xylitol 
and pH neutralizing 
capability
•  MI Paste has calcium 
and phosphate 
supplementation



CTX 2 or Boost Spray

§For Extreme risk 
with Xerostomia

•  2 Protective factors
•  pH neutralization
•  Xylitol



pH Neutralizers/Xerostomia 
Management

• CTX 2
• Calcium Hydroxide pH 9.0
• Contains 35% xylitol and 
glycerine
• Use 2-3 sprays as often as needed
• Raises pH and prevents 
demineralization
• Convenient size to fit in pocket



CTx4 Gel 5000

§ CTx4 Gel 5000 is a low abrasion tooth gel that combines the proven 
anti-caries benefits of neutral sodium (1.1%), pH+ technology, 
xylitol, nano hydroxyapatite, and xylitol. This product is perfect for 
patients with high sensitivity, Patients who are frequent brushers or 
patients with areas of recession. CTx4 Gel is available in mint and 
citrus flavor.

§ Has 4 protective factors.
§ PURPOSE:
• Strengthens outer enamel surfaces of teeth and re-mineralizes area
• Combats sensitivity
• Kills bacteria
• Neutralizes acids that dissolve enamel



CTx4 Gel 5000

§4 Protective factors
• Prescription only 
due to 5000ppm 
Fluoride
• Xylitol
• pH neutralizer
• Nano Hydroxyapatite



CTX 4 Gel 5000 indications:

§ Ages 6+
§ Patients with decay
§ High and high/extreme risk patients
§ Patients tested with a high biofilm challenge
§ Patients with a high oral bio-burden
§ Patients with destructive/acidic diet
§ Patients with bad breath (halitosis)
§ Patients with sensitivity
§ Patients undergoing cosmetic or restorative treatment plans
§ Patients with dry mouth or medication induced xerostomia
§ Patients using whitening products



Antibacterial Rinse

• Chlorhexidine Gluconate
• Active Ingredient:

§ 0.12% Chlorhexidine 
Gluconate

§ 12% alcohol or  
alcohol free

• pH 5.0-7.0
• Use Fluoride after CH 
use, effectiveness is 
reduced when used 
together



Fluoride Varnish

• 5% NaF
• 22,600ppm
• Slowly releases for 
months
• Safe for infants and 
children
• Recommend applications 
Q3mos to 6mos, 
depending on pt’s CRA
• Usually white or clear
• Post prophy application



Silver Diamine Fluoride (SDF)







































Yosemite Valley



Technology





Zheng M, Bender D, Reid L, Milani J. An 
Interactive Online Approach to Teaching 
Evidence-Based Dentistry with Web 2.0 
Technology. J Dent Educ. 2017 
Aug;81(8):995-1003

Interactive Design 
Flexibility

Positive 
Learning 

Experience

Williams JG. Are online learning modules an 
effective way to deliver hand trauma 
management continuing medical education to 
emergency physicians? Plast Surg (Oakv). 2014 
Summer;22(2):75-8. 

Ansong, Miriam A. et al. “Modeling with 
Medicinal Chemistry: Practical Innovative 
Technology-based Activity to Enhance 
Student’s Learning Through Inter-
Departmental Collaboration: PART I.” 
(2016).



Questioning students 
specifically designed to 
trigger recall → helps 
them use prior 
knowledge to aid the 
integration and retention 
of new information

Woloshyn, V. E., Paivio, A., & Pressley, M. (1994). Use of elaborative 
interrogation to help students acquire information consistent with prior 
knowledge and information inconsistent with prior knowledge. Journal 
of Educational Psychology, 86(1), 79–89

Active Learning

Gleason BL, Peeters MJ, Resman-Targoff BH, Karr S, McBane S, 
Kelley K, Thomas T, Denetclaw TH. An active-learning strategies 
primer for achieving ability-based educational outcomes. Am J Pharm 
Educ. 2011 Nov 10;75(9):186. 















Freda NM, Lipp MJ. Test-Enhanced 
Learning in Competence-Based 
Predoctoral Orthodontics: A Four-Year 
Study. J Dent Educ. 2016 Mar;80(3):348-
54. PMID: 26933111.

Zain, R.B., Pateel, D.G., 
Ramanathan, A. et al. Effectiveness 
of “OralDETECT”: a Repetitive Test-
enhanced, Corrective Feedback 
Method Competency Assessment 
Tool for Early Detection of Oral 
Cancer. J Canc Educ 37, 319–327 
(2022). 

Sennhenn-Kirchner S, Goerlich Y, 
Kirchner B, Notbohm M, Schiekirka S, 
Simmenroth A, Raupach T. The effect of 
repeated testing vs repeated practice on 
skills learning in undergraduate dental 
education. Eur J Dent Educ. 2018 
Feb;22(1):e42-e47. 

Learning Effect of Testing in 
Dental Education

Orthodontics

Oral Cancer

Oral Surgery-
Suturing Groups that 

experienced 
repeated 

testing with 
feedback 
performed 

better.













Ali MF, Askary G, Mehdi H, Khan A, Kaukab H, Qamar R. To 
assess students' perception about Kahoot! as an innovative 
learning tool in oral pathology- a qualitative study. J Pak Med 
Assoc. 2021 Oct;71(10):2426-2428. 

Kahoot Qualitative Feedback



Outcomes

Participants:
Third year dental 

students; 
voluntary and 
anonymous

DDS 2023 = 148
IDS 2023 = 26

60 surveys



✓ Survey results: SoftChalk well accepted 
by students. Most students agreed that 
SoftChalk was effective for learning 
CAMBRA

✓ Most requested that the module 
incorporate more clinical cases in order to 
reinforce learning. 

✓ Most individuals desired more of their 
courses utilize SoftChalk as a learning 
tool.

Results





Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

In general, the CAMBRA 
SoftChalk online exercises 
were effective for learning 
the topics.

0 1 2 9 48

The difficulty level of the 
CAMBRA SoftChalk online 
activity was appropriate

0 2 1 21 36

The time it takes to complete 
the CAMBRA SoftChalk
online module was 
appropriate.

0 1 1 20 38

The interactive activities 
made learning CAMBRA 
principles easier

0 0 0 16 44

SoftChalk is easy to 
navigate

1 0 4 8 47

Survey Questions 



Strongly 
Disagree

Disagree Neutral Agree Strongly 
Agree

The SoftChalk lesson 
interface is visually 
appealing 

1 0 5 21 33

I feel comfortable with my 
knowledge of CAMBRA 
principles 

0 0 2 19 39

I will use CAMBRA principles 
with my main clinic patients 

0 0 2 12 46

I will use CAMBRA principles 
after I graduate from dental 
school

1 0 1 14 44

I wish more courses used 
SoftChalk as learning tool

0 1 4 25 30

Survey Questions 



Written comments

4 Total number of comments 
(N = 26)

22 Commendations: 22
Suggestions: 4



• “This was very useful to help reinforce the 
learning from reading the PowerPoint”

• “Even though I was taught CAMBRA in my 
first year, SoftChalk exercises allowed me to 
understand the principles”

• “The explanations are excellent for learning 
why the correct answers are right”

• “I loved the SoftChalk exercises, wished we 
had more practice questions focusing on 
different scenarios” 

Comments



• “SoftChalk is a useful way to prepare for 
any rotation- students tend not to look at 
Powerpoints. This specific SoftChalk was 
almost too simple” 

• “An effective learning resource”

• “Have never presented CAMBRA 
products in main clinic other than SDF 
and topical fluoride…”
but now I’m a CAMBRA believer”

Comments



• “I wish we had more modules on the 
SoftChalk CAMBRA. It was very helpful”

• “Would love a matching exercise for the CTX 
products”

• “SoftChalk module could be a bit longer! One 
more case would be beneficial”

• “Could be slightly more challenging” Overall 
was fun and helpful

Suggestions



Cilliers, E. J. (2017). THE CHALLENGE OF TEACHING 
GENERATION Z. PEOPLE: International Journal of Social 
Sciences, 3(1), 188–198. 

Generation Z

”Generation Z students… 
tend to raise questions 
online, see a lecture as 

“come and entertain me” and 
does not like waiting for a 

response but demand instant 
information and 
communication”



• Incorporate technology, 
social media and social 
networking into teaching 
and learning

• Introduce more visual-
teaching methods and 
interesting, quick-result 
participatory methods. 

Cilliers, E. J. (2017). THE CHALLENGE OF TEACHING 
GENERATION Z. PEOPLE: International Journal of Social 
Sciences, 3(1), 188–198. 

What we need to do

“Creative classroom setup”











Non-tech Techniques
“Buzz groups”



Non-tech Techniques
“Jigsaw activity”



Non-tech Techniques
Engaging students in the back





Mitzner TL, Boron JB, Fausset CB, Adams AE, Charness N, 
Czaja SJ, Dijkstra K, Fisk AD, Rogers WA, Sharit J. Older Adults 
Talk Technology: Technology Usage and Attitudes. Comput
Human Behav. 2010 Nov 1;26(6):1710-1721. 

“Seasoned” Generation?

• Older adults: positive views about 
technology and open to using 
helpful devices in their daily lives

• Stereotypes suggest that older 
adults (65 years of age or older) 
are unable, unwilling, or afraid to 
use technology

• Two personal barriers to 
technology adoption: low self-
efficacy regarding computer use 
and high anxiety for computer use



Solutions

• Hold technology 
workshops regularly

• Pair young and 
“seasoned” faculty 
members

• Inclusive culture***

Ultimate Goal



Thank you!

Are you likely to implement any of 
these tools in your teaching 

approach?

msuh@pacific.edu
tverceles@pacific.edu


