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Learning Objectives Expanded Content Outline

• Describe the 6 Grasha-Riechmann

Student Learning Styles and 

strategies for creating an active 

learning environment (“flipped 

classroom" model) to engage 

undergraduate nursing students.

• Discuss characteristics of the 6 learning 

styles (Competitive, Collaborative, Avoidant, 

Participant, Dependent, Independent).

• List examples of active learning strategies 

used in NUR223 Foundations of Research & 

Evidence Based Practice course (i.e., group 

projects, integrative literature review, create 

professional posters) 

• Describe method for assessing 

concordance of Twitter postings of 

adverse events to Federal Adverse 

Event Reporting System (FAERS) 

data, as a learning activity.

• Demonstrate Twitter search and use of 

filters 

• Discuss student learning activity (Compare 

Twitter to FAERS data, student conclusions 

and lessons learned)



Introduction
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Students lose interest, become bored if not actively 

engaged in learning process…

…they must read, write, discuss, or be engaged in solving 

problems (Chickering & Gamson, 1987).



Active Learning
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• Active learning is 
based on the theory 
of constructivism—
learners “construct,” 
or build their own 
understanding

• Active learning 
methods of teaching 
result in more student 
retention
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Active Learning
 Active learning allows students:

 time to process material 

 link material to previous 
knowledge 

 To reinforce lecture content 
by providing a context in 
which to apply material

 an opportunity to check their 
understanding of material 

 Active learning techniques meet 
expectations outlined in The 
Essentials of Baccalaureate 
Education for Professional 
Nursing



Course Core Competencies
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 Demonstrate Technology & Computer Literacy skills 
for using computers and related technology efficiently.

 Apply Information Literacy skills:  locate, retrieve, 
organize, evaluate, summarize, and present research 
evidence from sources relevant to nursing and 
healthcare.

 Use Inquiry & Analysis and Quantitative Literacy
skills to appraise qualitative and quantitative 
information related to nursing and healthcare.

 Apply Creative Thinking, Critical Thinking, Ethical 
Reasoning, Integrative Learning, Leadership, 
Problem-solving, Teamwork, Oral & Written 
Communication skills in team discussions and group 
projects.

Association of American Colleges and Universities. (2009). 

Inquiry and analysis VALUE rubric. Retrieved from 

https://www.aacu.org/value/rubrics/inquiry-analysis



Each rubric was developed from the most frequently identified learning criteria for 

16 Liberal Education and America’s Promise (LEAP) Essential Learning Outcomes.

Permission for use 

from "VALUE: Valid 

Assessment of 

Learning in 

Undergraduate 

Education." 

Copyright 2017 by 

the Association of 

American Colleges 

and Universities. 

http://www.aacu.org/v

alue/index.cfm.

http://www.aacu.org/value/index.cfm


Purpose
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The purpose of this pre-test/post-test 

quasi-experimental study was to evaluate 

the impact of active learning techniques 

designed to appeal to 6 student learning 

styles.



Background: FDA Adverse Event Reporting System
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 The FDA Adverse Event 

Reporting System 

(FAERS) is a relational 

database that contains 

information on adverse 

event and medication error 

reports submitted to FDA. 

 Downloadable files (Jan. 

2004-present) include: 

case reports, reaction 

type, patient outcome, 

source of report. 

 No online searchable 

database

 Quarterly updates

 Who reports events to 

FAERS?

 Healthcare professionals 

(e.g., physicians, 

pharmacists, nurses)

 Consumers (e.g., patients, 

family members, lawyers, 

manufacturers) via MedWatch

FDA Safety Information & 

Adverse Event Reporting 

Program.





primaryid$caseid$indi_drug_seq$indi_pt100035465$10003546$1$Myelofibrosis100035465$10003546$4$Product used for unknown 
indication100035465$10003546$5$Product used for unknown indication100039307$10003930$1$Multiple 
sclerosis100039307$10003930$2$Product used for unknown indication100043982$10004398$1$Low density lipoprotein 
increased100043982$10004398$2$Cardiovascular event prophylaxis100043982$10004398$3$Blood cholesterol 
increased100048338$10004833$1$Non-small cell lung cancer100052592$10005259$1$Multiple 
sclerosis100052592$10005259$2$Depression100052592$10005259$3$Depression100052592$10005259$4$Depression100052592
$10005259$5$Depression100054312$10005431$1$Hepatitis C100054312$10005431$2$Hepatitis 
C100054312$10005431$3$Prophylaxis against transplant rejection100055137$10005513$1$Rheumatoid 
arthritis100055137$10005513$5$Rheumatoid arthritis100055137$10005513$6$Rheumatoid 
arthritis100055137$10005513$7$Rheumatoid arthritis100055137$10005513$8$Cardiovascular 
disorder100055137$10005513$9$Heart rate increased100055142$10005514$1$Product used for unknown 
indication100055142$10005514$2$Product used for unknown indication100055142$10005514$3$Product used for unknown 
indication1000602223$10006022$1$HER-2 positive breast cancer100062633$10006263$1$Insulin 
resistance100062633$10006263$2$Glucose tolerance impaired100062633$10006263$3$Insulin 
resistance100062633$10006263$4$Glucose tolerance impaired100062633$10006263$5$Insulin 
resistance100062633$10006263$6$Glucose tolerance impaired100085063$10008506$1$Pulmonary arterial 
hypertension100095954$10009595$1$Lymphoma100095954$10009595$2$Lymphoma100095954$10009595$3$Hypertension1000
95954$10009595$4$Hypertension100095954$10009595$5$Infection100095954$10009595$6$Infection100095954$10009595$7$Inf
ection100095954$10009595$8$Hypertension100095954$10009595$10$Infection100095954$10009595$11$Gastric 
ulcer100095954$10009595$12$Gastric 
ulcer100095954$10009595$13$Neutropenia100095954$10009595$14$Pyrexia100095954$10009595$15$Nausea100101343$1001
0134$6$Product used for unknown indication100101343$10010134$7$Product used for unknown 
indication100101343$10010134$8$Product used for unknown indication100101343$10010134$9$Product used for unknown 
indication100101343$10010134$10$Product used for unknown indication100101343$10010134$11$Product used for unknown 
indication100101343$10010134$12$Product used for unknown indication100121016$10012101$1$Fluid 
retention100121016$10012101$2$Product used for unknown indication100121016$10012101$3$Prophylaxis against gastrointestinal 
ulcer100121016$10012101$4$Cardiac failure100121016$10012101$5$Cardiac failure100121016$10012101$6$Cardiac 
failure100121016$10012101$7$Cardiac failure100121016$10012101$9$Product used for unknown 
indication100123485$10012348$1$Acute graft versus host disease100123485$10012348$2$Bone marrow conditioning 
regimen100123485$10012348$3$Bone marrow conditioning regimen100123485$10012348$4$Acute graft versus host 
disease100123485$10012348$5$Prophylaxis against graft versus host disease100123485$10012348$6$Acute graft versus host 
disease100128263$10012826$1$Product used for unknown indication100128263$10012826$2$Product used for unknown 
indication100128263$10012826$3$Product used for unknown 
indication1001355822$10013558$1$Asthma1001355822$10013558$10$Product used for unknown 
indication1001355822$10013558$11$Product used for unknown indication1001355822$10013558$12$Product used for unknown 
indication1001355822$10013558$13$Product used for unknown indication100139636$10013963$1$Product used for unknown 
indication100139636$10013963$2$Product used for unknown indication100139636$10013963$3$Product used for unknown 
indication100139636$10013963$4$Product used for unknown indication100139636$10013963$5$Product used for unknown 
indication100139636$10013963$6$Product used for unknown indication100139636$10013963$7$Product used for unknown 
indication100140375$10014037$1$Chronic spontaneous urticaria100140513$10014051$1$Rheumatoid 
arthritis100140558$10014055$1$HIV infection100145359$10014535$1$Prostate cancer100145359$10014535$2$Bone 
cancer100145359$10014535$3$Product used for unknown indication

FAERS Dec. 2016 (n=758,848)



Background: SafeRx and FAERS 
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 SafeRx is a searchable data repository built on HUBzero

cyberinfrastructure for research and education, which allows 

registered users to study adverse events across populations 

and to look for trends in the ways people are harmed by drugs, 

thereby highlighting steps that can be taken to improve 

medication safety.  

 The SafeRx database is used to investigate questions such as 

whether adverse events reported by patients match up with 

known side effects reported to the US Food and Drug 

Administration (USFDA). 

 The SafeRx database merges information from the National 

Drug Code Registry and the National Library of Medicine



SafeRx Data Explorer
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SafeRx is offered free of any charge to academic users and also 

to those from medical institutions who are conducting 

research. To obtain access:

Step 1: Register for an account using an academic or hospital 

email address at http://ccehub.org

Step 2: Request access to Purdue SafeRx by emailing Ann 

Christine Catlin: acc@purdue.edu

Step 3: Once approved, you will receive an email from confirming 

your access to the FDA: FAERS Data Explorer on the Purdue 

SafeRx Dashboard.

http://ccehub.org/


Active Learning Exemplar
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 The Federal Adverse Event Reporting System (FAERS) 

suffers from under-reporting and data processing delays

 Consumers are increasingly reporting adverse experiences 

on Twitter 

 Students with can learn about real-world experiences from 

Twitter postings, and common pitfalls encountered when 

working with large volumes of data

 Student groups create PICOT questions that include a drug 

 Students apply knowledge from assigned readings (e.g., 

Twitter project, modified integrative review of literature, 

poster projects)

https://www.fda.gov/drugs/guidancecomplianceregulatoryinformation/surveillance/adversedrugeffects/


FAERS Data Collection and Analysis
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 Goal: Using the SafeRx database, determine if Twitter 

ADEs are consistent with ADEs reported to FDA

 Prepare a brief Background section, including a problem & 

purpose statement

 Prepare a rank-sorted visual display of data (e.g. bar chart) 

comparing Tweets and FAERS data

 Prepare a Conclusion section, including interesting or 

surprise findings (e.g., cost of drug, safety issues), lessons 

learned, limitations of study, overall findings. 

 Reflection: 
what I learned

what I most enjoyed in this class

what I would do differently if I took this course again

who in my group deserves a thank you



Instructions for Activity
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 Twitter.com: create a Twitter account

 Using search bar, enter  drug of interest

 Narrow your search using Twitter Search Filters  and                                

Advanced Search features

 Words, languages, location, date range

 Goal: find 300 tweets that mention adverse drug events. Calculate rate (%) of 

tweets containing Adverse Drug Events (as defined by FDA)

 Person reporting ADE, Person experiencing ADE, Name of drug, Event/Outcome

 Record this information in a spreadsheet to rank sort and create bar graph

 Twitter mining reveals ADE data that can be compared to data available in the 

FDA Adverse Event Reporting System (FAERS).

 Evaluate the level of concordance between Twitter posts mentioning adverse 

events and reports received by FAERS
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Advanced Muting Options for Twitter

 You might see content in Tweets you’d like to 

avoid. 

 Via the Twitter.com Settings & Privacy drop down 

menu, you have the option to “mute” (or filer) 

Tweets that contain particular words, phrases, 

usernames, emojis, or hashtags.

Source: Twitter.com (2017). Advanced muting options on Twitter. Retrieved 

from: https://support.twitter.com/articles/20175032#





Methods
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 Mixed methods, pre-test/post-test survey design (IRB Protocol 

#1611018477) using active learning techniques as an 

intervention.

 Sophomore level college students (n=126) enrolled in 

Foundations of Research & EBP; 5 points awarded completing 

in-class Grasha-Reichmann Student Learning Style Survey 

(GRSLSS) .  

 Paired sample t-tests used to compare the mean scores. 

Cohen’s d was calculated to magnitude of the intervention’s 

effect on six learning styles. Level of significance was set at 

p<.05.



Pre-Test / Post-Test 
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 Pre-Test week 1:  students (n=126) complete an in-class electronic 

survey using the GRSLSS General Class Form:

 The following questionnaire has been designed to help clarify 

your attitudes and feelings toward the courses you have 

taken thus far in college.  There are no right or wrong 

answers…As you answer each question, respond with regard to 

your general attitudes and feelings towards all of your 

courses.

 Post-Test week 16: students complete an in-class electronic survey 

using the GRLSS Specific Class Form: 

 The following questionnaire has been designed to help clarify 

your attitudes and feelings toward this class.  There are no 

right or wrong answers…As you answer each question, respond 

with regard to your attitudes and feelings towards this 

particular class 

Grasha-Reichmann Student Learning Style Survey (GRSLSS)



Grasha-Reichmann Student Learning Style Inventory 

(GRSLSS)
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 GRSLSS assesses 6 
student learning styles

 High reliability across 
scales (r= .76 to r = .83) 

 60 questions

 Respond to the items listed 
by using the following 
scale: 

 1 = strongly disagree 

 2 = moderately disagree 

 3 = undecided 

 4 = moderately agree 

 5 = strongly agree 

Scores represent Low, 

Moderate, or High based on 

the norms for each learning 

style scale below:

Low Moderate High

Independent [1.0-2.7] [2.8-3.8] [3.9-5.0]

Avoidant [1.0-1.8] [1.9-3.1] [3.2-5.0]

Collaborative [1.0-2.7] [2.8-3.4] [3.5-5.0]

Dependent [1.0-2.9] [3.0-4.0] [4.1-5.0]

Competitive [1.0-1.7] [1.8-2.8] [2.9-5.0]

Participant [1.0-3.0] [3.1-4.1] [4.2-5.0]
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6 Learning 

Styles

Description Preferences

Competitive  Learn material in order to perform better than 

others

 Feel they must compete with other students 

for the rewards that are offered.

 Group discussion leader; like to dominate discussions

 Being singled out in class for doing a good job.

 Prefer activities where they can do better than others.

Collaborative • Feel they can learn by sharing ideas and 

talents.

• Cooperate with teacher, peers; like to work 

with others.

 Lectures with class discussions in small groups.

 Small seminars. 

 Group, rather than individual projects.

Avoidant  Not enthusiastic about learning content, 

attendance.

 Does not participate with students & teachers

 Disinterested, overwhelmed by what goes on 

in class.

 Generally turned off by most classroom activities.

 Would prefer no tests.

 Blanket grades where everyone gets a passing grade.

 Dislike enthusiastic teachers.

Participant  Good citizens in class. 

 Enjoy going to class; take responsibility for 

getting the most out of a course. 

 Want to take part in as much activity as 

possible.

 Lectures with discussion.

 Opportunities to discuss material.

 Class reading assignments.

 Teachers who can analyze and synthesize information 

well.

Dependent  Show little intellectual curiosity

 Learn only what is required. 

 View teacher, peers as sources of structure, 

support; look to authority figures for specific 

guidelines

 Outlines, notes on the board.

 Clear deadlines and instructions for assignments.

 Teacher centered classroom methods.

 As little ambiguity as possible in all aspects of course.

Independent  Students who like to think for themselves.

 Prefer to work alone but will listen to ideas of 

others. 

 Learn content they feel is important and are 

confident in their learning abilities.

 Independent study; prefer to work alone.

 Self-paced instruction.

 Student-centered rather than teacher-centered course 

designs.



Results
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 Average time to complete 

electronic survey: 5.8 minutes

 Mean age: 19

 Statistically significant 

differences on the 

Independent, Dependent, 

Competitive, and Participant 

Style scores. 

 No significant differences were 

noted for the Collaborative 

Style of learning—expected for 

this age group.



Results
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Learning Style Time 1 (M, SD) Time 2 (M, SD) t Cohen’s d

Independent 3.38 (0.36) 3.21 (0.41) 2.22* 0.42

Dependent 3.81 (0.35) 3.61 (0.34) 3.46** 0.57

Collaborative 3.79 (0.34) 3.82 (0.32) 1.52 0.01

Competitive 2.66 (0.50) 2.43 (0.53) 2.34* 0.43

Participative 3.96 (0.38) 3.75 (0.44) 2.63* 0.50

Avoidant 2.56 (0.54) 2.87 (0.58) -3.17* -0.56

Note: M = mean, SD = standard deviation; * p <.05, ** p <.001



Reflection 
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0 5 10 15 20

Participation not equal

Communication

Inefficient use of time

Busy schedules; hard to meet

Other

Things I like least about my group…
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0

5

10

15

20

25

30

Get an A High quality final
product we can

be proud of

Finish early;
ahead of time

Better organized,
better

communication

Equal
participation

I'd like to see us accomplish on our final 
project…



Discussion
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 Students expressed enthusiasm and interest in this learning activity. 

 Overall themes emerging 

 What I learned: drug adverse events on Twitter are not always the 

same as those reported in the FAERS data, teamwork, professionalism, 

time management, and new skills (APA formatting, Excel, Zotero, 

Microsoft One-Drive, using GroupMe for communications, conducting 

literature searches, data mining). 

 What I most enjoyed: learning the importance of EBP for nursing and 

how it will help me in my role as a professional nurse, working in 

small groups, flipped classroom and active learning methods (as 

opposed to lectures), the FAERS: Twitter project, learning Zotero, 

creating a professional poster. 

 What I would do differently: change or revise my PICOT question, 

proofread for details, follow instructions more closely, better time 

management, delegation in groups, complete assigned readings, start 

sooner to create the poster and literature tables. 



Limitations 
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No control group used for this study; future 

studies needed

94% female participants—future studies 

should include more diverse samples

Faculty teaching style was not measured or 

factored into this study design / intervention.  



Conclusions
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 Active learning strategies are ideally suited to evidence based practice 
courses; appealing to competitive, independent, participative learning style

 AACU VALUE Rubric: Course competencies achieved through 
contributions of interdisciplinary team 

 Students found the projects meaningful, interesting, and important for their 
future role as professional nurses. 

 The cost-effective active learning techniques used in this course helped 
undergraduate students to become savvy consumers of research, while 
improving student engagement and satisfaction. 

 Using Twitter, the publicly available FAERS dataset and working in group 
projects was a popular way to reinforce knowledge needed by nurses 
around the world (e.g., teamwork, delegation, information literacy, basic 
data mining and analysis, awareness of consumer/patient safety issues, 
time management, awareness of adverse events, including off-label use of 
drugs).

 Skills learned in this course may be transferred into subsequent courses 
(e.g. Leadership & Management), serving as a foundation for higher level 
coursework. 
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Questions?

Thank you!

Janet Thorlton, Ph.D., R.N.

jthorlto@purdue.edu
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