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OBJECTIVES
Upon completion of this presentation, participants 
will be able to:

• discuss the effect of an enhanced medication 
administration program of simulation on student 
nurses' knowledge and competency related to 
medication safety. 

• explain the implications this study has for nursing 
education and patient safety. 
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BACKGROUND
• Nurses play a major role in contributing to safe, quality 

patient care; however, student nurses and new 
graduates have deficiencies in knowledge, competency, 
and judgments related to safe administration of 
medications. 

• Simulation facilitates learning of skills and competency, 
priority-setting, and decision-making. 

• This pilot study aimed to measure student nurse 
knowledge, competency, comfort, and perceptions 
specifically related to safe medication administration.
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THEORETICAL FRAMEWORK
NLN Jeffries Simulation Theory

• Context
• Academic and formative

• Background
• Goals and expectations

• Design
• Objectives, fidelity, participant roles, debriefing strategies

• Simulation experience
• Dynamic interaction

• Outcomes
• Learner-focused 
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AIMS OF THE STUDY
• Conduct psychometric and pilot testing of two new 

instruments to evaluate student knowledge and 
competency related to safe medication administration  

• Pilot test new and revised simulation scenarios with a 
medication safety focus 

• Test the differences in scores on knowledge, 
competency, perceptions, and comfort nursing 
students who did and did not participate in safety 
enhanced medication administration simulations
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RESEARCH QUESTIONS
• Does an enhanced medication administration 

program of simulation increase students’ knowledge 
of medication safety?

• Does an enhanced medication administration 
program of simulation increase students’ competency 
in administering medications safely? 

• Does an enhanced medication administration 
program of simulation affect students’ perceptions 
and comfort related to administering medications 
safely?
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Pilot/Psychometric Testing Medication Safety Knowledge Assessment (MSKA)
Psychometric Testing Healthcare Professional Patient Safety Assessment (HPPSA)

Psychometric Testing of Medication Safety Critical Element Checklist (MSCEC)
Control Group Intervention Group

HPPSA and MSKA Pretest HPPSA and MSKA Pretest

Medication Skills Lab Medication Safety Enhanced
Medication Skills Lab

Mid-Semester
Additional Medication Safety 

Enhanced Simulation

GI and Post-op Hip Scenarios
MSCEC

Medication Safety Enhanced 
GI and Post-op Hip Simulations

MSCEC

Administration of HPPSA and 
MSKA Posttest

Administration of HPPSA and 
MSKA Posttest

STUDY DESIGN
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INSTRUMENT # 1
Medication Safety Knowledge Assessment 

(MSKA)
• Researcher developed 25-question multiple choice 

criterion-referenced knowledge assessment
• Validity

• CVI = .94
• Pilot test 

• Cronbach’s alpha reliability
• Pretest: r = .83
• Posttest: r = .96 

• Pass/Fail Cut score (≥ 21 = pass; < 21 = fail)
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SAMPLE MSKA ITEMS
Which medication order is written correctly?

a. Metoprolol 25 mg by mouth QD 
b. Metoprolol 25 mg po daily
c. Metoprolol 25 milligrams by mouth QD
d. Metoprolol 25 mg po QD

If a nurse is interrupted during the medication 
administration process, the best course of action is to: 

a. Leave the medication at the bedside for the patient to self-
administer

b. Ask a family member to administer the medication
c. Give the medication to another nurse to administer
d. Take the medication away and return to administer when 

able
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INSTRUMENT # 2
Medication Safety Critical Element Checklist 

(MSCEC)
• Researcher developed checklist based on the critical 

elements of safely administering medications 

• Validity
• CVI = .92

• Pilot tested
• Inter-rater Reliability

• r > .90



@INACSL | #INACSL16

SAMPLE MSCEC
Critical Element Yes No Comments

Washes hands before medication 
administration 
Identifies patient
• Name and date of birth verbally from 

patient
• Compares patient ID band with MAR
• Confirms that both are correct prior to 

medication administration 
Discusses indications of medication with the 
patient 
Monitors or states expected patient outcome 
after medication administration 

**This only represents a cross section of the tool. 
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INSTRUMENT # 3
Healthcare Professionals Patient Safety 

Assessment (HPPSA)
• Minor modifications with permission from authors

• Some items reworded; one item deleted
• Pilot tested

• Validity (All Parts)
• CVI = .95

• Reliability
• Part 1: r = .73 [pre]/r = .68 [post]
• Part 2: r = .81 [pre]/r = .79 [post]
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SAMPLE AND SETTING
Junior-level undergraduate nursing students at a mid-size 
undergraduate nursing program (N = 86)

• Gender
• n = 82 females
• n = 4 males

• Ethnicity/race
• n = 78 white, non-Hispanic
• n = 8 all other races/ethnicity (includes blacks, Hispanic, 

Indian subcontinent, Pacific Islander, Asian, Native 
American, and two or more mixed races)*

*Due to a small number of participants in each category, other races/ethnicities 
were not separated out in order to maintain anonymity.
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SCENARIO PHOTOS
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DATA ANALYSIS/RESULTS
The MSKA was analyzed based on a Knowledge 
Pass/Fail cut score  (≥ 21 = pass; < 21 correct answers = 
fail)
• Crosstabs and Chi Square Analysis were performed

• Pretest: No statistically significant differences between 
control and intervention groups.

• Posttest: Statistically significant differences found between 
the intervention and control groups.
• χ2 = 5.13, df = 1, p = .02 

The HPPSA scores were analyzed using paired t-tests.
• No statistically significant differences were found.



@INACSL | #INACSL16

RESULTS
MSCEC between group scores were compared
• Statistically significant differences were found 

between the intervention and control groups 
• p = .028, t = 2.28, df = 45
• IRR = .96
• Cronbach’s Alpha was .69 to .72 for the two 

scenarios.
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DISCUSSION
• Students who participated in the medication safety 

enhanced simulations scored higher in knowledge and 
competency related to the medication safety.

• Medication safety is a crucial aspect to ensuring 
patient safety. 

• Evidence to support the outcomes of simulation as an 
effective strategy to improve student knowledge and 
competency in the safe administration of medications 
is important to ensure that new graduates are well-
prepared to address issues related to medication 
safety.
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IMPLICATIONS

• Anecdotally, students reported to non-study faculty 
that they found the simulations to be helpful in 
understanding medication administration, and for 
most students, it was the only time they 
“independently” administered medications.

• Faculty in junior medical-surgical course adopted 
these additional medication safety simulations into the 
course.
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CONCLUSIONS

• Outcomes of this study suggest that additional 
simulations focusing on medication safety may 
contribute to improved knowledge and 
competency related to medication safety.

• Replication of this study or collaboration to 
conduct studies similar to this can provide further 
evidence to support simulation as an effective 
strategy to improve medication safety.



@INACSL | #INACSL16

REFERENCES
Chenot, T. & Daniel, L. (2010). Frameworks for patient safety in nursing 

curriculums. Journal of Nursing Education, 49, 559-569.

Goodstone, L. & Goodstone, M. (2013). Use of simulation to develop a 
medication administration safety assessment tool. Clinical Simulation 
in Nursing, 9 (12), e609-e615. http://doi.org/10.1016/j.ecns2013.04.017

Henneman, E.A., Roche, J.P., Fisher, D.L., Cunningham, H., Reilly, C.A., 
Nathanson, B.H., & Henneman, P. L. (2010). Error identification and 
recovery by student nurses using human patient simulation: opportunity 
to improve patient safety. Applied Nursing Research, 23(1), 11-21.

Institute of Medicine. (2010). The future of nursing: Leading change, advancing 
health. Washington, D.C., National Academic Press.

Jeffries, P.R, Kost, G. & Sweitzer, V. (2009). Teaching-learning in the psychomotor 
domain. In Building a science of nursing education: Foundation for 
evidence-based teaching- learning. New York, National League for 
Nursing. 177-213.



@INACSL | #INACSL16

REFERENCES
Jeffries, P. R. (2016). The NLN Jeffries simulation theory. Philadelphia, Wolter

Kluwer. 

Kohn, L. T., Corrigan, J. M., & Donaldson, M. S. (Eds.). (2000). To err is human: 
Building a safer healthcare system. Washington D.C.: National Academy 
Press. Retrieved from: http://www.nap.edu/openbook.php
record_id=9728&page=R1.

Madigosky, W., Headrick, L., Nelson, K., Cox, K., & Anderson, T. (2006). 
Changing and sustaining medical students’ knowledge, skills, and 
attitudes about patient safety and medical fallibility. Academic Medicine, 
91 (1), 94-101.

Mariani, B., Cantrell, M. A., Meakim, C., Prieto, P., & Dreifuerst, K. T. (2013). 
Structured debriefing and students' clinical judgment abilities in 
simulation. Clinical Simulation in Nursing, 9(5), e147-e155. doi:http://
dx.doi.org/10.1016/j.ecns.2011.11.009

Sears, K., Goldsworthy, S., & Goodman, W. (2010). The relationship between 
simulation in nursing education and medication safety. Journal Of 
Nursing Education, 49(1), 52-55. doi:10.3928/01484834-20090918-12.



@INACSL | #INACSL16

CONTACTS
For more information, please feel free to 
contact us:

Bette.Mariani@villanova.edu
Jennifer.Ross@villanova.edu

spaparella@ismp.org


	IMPROVING MEDICATION SAFETY THROUGH SIMULATION��Bette Mariani, PhD, RN�Jennifer Ross, PhD, RN, CNE�Susan Paparella, MSN, RN
	ANCC
	DISCLOSURES
	Acknowledgements
	OBJECTIVES
	Background
	Theoretical Framework
	Aims of the Study
	Research questions
	Slide Number 10
	Instrument # 1
	Sample MSKA Items
	Instrument # 2
	Sample mscec
	Instrument # 3
	Sample and Setting
	Scenario photos
	Data Analysis/results
	results
	discussion
	implications
	conclusions
	REFERENCES
	REFERENCES
	CONTACTS

