Teaching Learning Project Assessment Report

Registered Nursing Program

1. Institutional Level Student Learning Outcome Addressed/Background Information

Occupational Education Learning Outcome #4: 

At the end of their Certificate or Degree Program, students in Occupational Education Programs will appropriately apply industry materials and technology. 

2. Research Question:
Does the use of Intravenous (IV)-simulation technology improve the ability of nursing students to successfully start and thread an IV?
3. Background:
In its last program accreditation visit the Board of Registered Nursing (BRN) found our program to be in Non-Compliance in a single area: “Insufficient media and skills lab space, aged equipment, hardware and software, limited educational tools to implement the four semesters of the nursing program.”  In an effort to regain complete compliance, our faculty has researched means of improving skills instruction and found that simulation technology, such as IV simulators, which help students integrate cognitive and motor skills has become a nationwide standard in nursing education programs.  Simulation technology allows students to “practice” in a virtual setting that closely mimics reality without putting themselves, patients, or other students at risk as “guinea pigs.” It also allows students the opportunity to practice on a wide variety of patients, pediatric, adult, and geriatric, with a variety of different diagnoses, trauma, dehydration, chronic illness, etc. 
With the development of Occupational Education Learning Outcomes, we saw an opportunity to achieve two goals, first the goal of meeting the student learning outcome of appropriate application of industry material and technology and second the goal of improving clinical skills education through simulation technology.

4./5. Study Design:

Method: 
Direct Measure of Learning Outcome: 
Pre-post design that compares “successful first stick rate on live individual” in the skills laboratory before (Spring 2005) and after (Spring 2006) use of simulation technology.
Qualitative Measure of Learning Outcome: 

Pre-post design that compares student perception of (1) own preparation for “first live stick” and (2) perception of the effect of the use of simulation technology on their ability to master an IV start.

Scoring Technique:

We will compare rates of “successful” IV catheter blood return procedures as reported by the “patient” (nursing student A) who was stuck by the “practitioner” (nursing student B).   Successful is defined as accessing the vein with an angiocatheter and getting a blood return.  “Patients” were asked whether or not the “practitioner” was successful on the first or second attempt or unsuccessful in the attempt.  Rates will be compared between students in the 4th semester of the registered nursing program in Spring 2005 and Spring 2006. 

Rates of anxiety level and  practice time before attempting the IV catheter blood return procedure will also be compared between the two cohorts
All 49 of the 4th semester registered nursing students in the Spring 2006 cohort were required to practice on the IV simulator and in skills lab and to participate in the “first live stick” process in the skills laboratory.  Survey forms were given to all 49 students.    Forty four (44) returned survey forms and will be included in calculations. 

All of the 4th semester registered nursing students in the Spring 2005 cohort were required to practice in the skills lab and participate in the “first live stick” process in the skills laboratory.  Survey forms were given to all 53 students.    Fifty three (53) returned survey forms and will be included in calculations. 

6. Results
Use of Simulation Technology is defined as:

One nursing instructor demonstrated the Simulator Technology to one student from each clinical group, a sort of train the trainers seminar.  These students were then expected to train their clinical group classmates on the use of the simulator.  A detailed one page explanation of how to use the simulator was also provided to each student in the class.  Students were then told to practice with the simulator in the “practice mode” (scoring given, but no data saved) until they felt confident that they could perform successfully in “test mode”(data is saved for each individual student).  Students were not allowed to perform a stick on a classmate in the skills lab until they had successfully completed the simulation training.  Successful completion of the simulation meant that the student had a “successful” stick with a score of 70% or greater on the simulator.
Direct Measure of Learning Outcome: 

By survey where Nursing Student A (patient) reports on the performance of Nursing Student B (practitioner) : 
In Spring 2005 (prior to use of simulation technology), 47% of students were successful on their first attempt at the IV catheter blood return procedure compared to 53% in the Spring 2006 (post simulation technology use).  

Of those given an opportunity to attempt the skill a second time, Spring 2005 students were successful 75 % of the time, while Spring 2006 students were successful 70 % of the time.
In response to the final question, “The student was unsuccessful in the IV attempt,” Spring 2005 students 13/53 or 25% were unsuccessful compared to Spring 2006 students 6/44 or 14%.
Qualitative Measure of Learning Outcome:

By survey where each nursing student is self reporting about anxiety, amount of practice time, and ability to obtain a blood return on first human IV stick.  Survey instrument is a five point lichert scale.
Example: 

Your level of anxiety regarding IV skills 
1
2
3
4
5

Where 1 = least or 0 and 5 = most or highest

Question: Your level of anxiety regarding IV skills.

In Spring 2005 (prior to use of simulation technology) and Spring 2006 (post use of simulation technology) students responded as follows.

	Year
	1
	2
	3
	4
	5

	2005
	15%
	19%
	26%
	19%
	21%

	2006
	14%
	34%
	30%
	18%
	4%
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This data demonstrates that students’ anxiety levels regarding IV starts were lower after having used the simulation technology.

Question: The amount of time you spent practicing on the IV mannequins/ IV simulator (1 = less than 30 minutes and 5 = more than 30 minutes) [simulator practice only available to Spring 2006 students]

	Year
	1
	2
	3
	4
	5

	2005
	23%
	32%
	30%
	9%
	6%

	2006
	18%
	16%
	32%
	25%
	9%
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This data demonstrates that students actually spent more time practicing with simulation technology than without it.

Question: Your ability to obtain a blood return on the first human IV stick.

	Year
	1
	2
	3
	4
	5

	2005
	43%
	2%
	2%
	9%
	43%

	2006
	9%
	11%
	16%
	11%
	52%
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This data demonstrate that students who used simulation technology were significantly more likely to relate their own abilities at a higher level (in the 3-5 range) than their counter parts.

Question: 
Spring 2005: You feel that with practice on an IV virtual simulator you could have been more successful.

Spring 2006 You feel that practice on the IV simulator made you more successful than you would have been without it.
	Year
	1
	2
	3
	4
	5

	2005
	2%
	2%
	21%
	26%
	49%

	2006
	7%
	7%
	39%
	25%
	23%
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This data demonstrates that Spring 2005 students felt/predicted that the use of IV simulator technology would improve their success and that Spring 2006 students did feel that IV simulator technology did improve their success. 

7. Analysis:

These results indicate that while student perception of preparation and abilities increased after the use of IV simulation technology, that their actual performance of the measured skill was essentially unchanged.  As we went through the process of using the IV Simulator, we found that its value lies in its ability to assist students to grasp the necessary preparation before, the ordering of the steps necessary during the procedure, and gives students the ability to practice threading the IV catheter. The IV simulator allows students to practice performing the steps of the IV start procedure over and over until they become embedded in the student’s mind. The faculty have noticed that students have traditionally had difficulty with the ordering of the steps, so this is presumed to be of benefit.

The IV simulator also allows the students to practice without risk.  In other words, if a student forgets to bring all necessary supplies into the simulated “patient’s” room and gets half way through the procedure before realizing they don’t have all of their supplies, there is no harm to the patient.  Where in the real world, if this were to happen, the patient may have received a needle stick, but not have the procedure completed and therefore require an additional needle stick. In addition, although written comments were not solicited on the surveys, when reviewing written comments that were made we noted that of the 12 comments made, ten of the comments were related to pain experienced by the “patient.”  For example: “It was the most painful stick I have ever experienced,” “Very painful,” and “It hurt, it was very painful both times.”  These comments were found on the surveys of the Spring 2005 students who had not used IV simulator technology.  There were no comments on the surveys of the Spring 2006 students potentially indicating that much less pain was experienced by this group of students.  Finally, this technology gives students the ability to practice threading or advancing the catheter into the vein.  We do not currently practice this in the “live” stick due to potential risk of vascular or nervous injury to the student - “patient,” so once again we are able to practice without risk.
 Unfortunately, our current measure of a successful stick doesn’t capture any of the above potential benefits that have been noted anecdotally.  Were we to do a similar study in the future, we would need to alter the measurement used to determine success.  It is not to say that what we do now isn’t without value, but that we need to alter the study to capture these benefits.
It is also important to note that when students were asked about their anxiety level, their perceived preparation and ability, and the amount of time that they practiced prior to the live stick that the IV simulator proved very useful.  Student anxiety was down and this is one of the most anxiety producing skills that they learn.  Student practice time was elevated, therefore, they felt more prepared than the previous class.  So overall, this technology proved very useful to the Nursing Department. 
8. Use of Results


The goals of this project were:

· To improve clinical skills of nursing students through the use of IV Simulation technology and systematic assessment.

· To improve clinical instruction through the use of simulation technology, staff development, and response to assessment results.

· To improve student performance relative to student learning outcomes

· To improve compliance with the BRN regulations.

We have achieved these goals to varying degrees.  

Curriculum revision:  Prior to the purchase of the IV Simulator, we had limited ability to practice IV starts without risk.  With the simulator, we have increased our ability to do so.  The current goal is to introduce this skill earlier in the Nursing Program.  In order to do so, we will move the IV start content from RNURS 038- Skills Simulation IV (4th semester) to RNURS 033 – Skills Simulation III (3rd semester).  By introducing the skill in the 3rd semester and initiating IV Simulator practice earlier, we can then test students at the start of 4th semester, therefore allowing them greater opportunity for practice in the clinical setting.  This will potentially increase their skill level at graduation. In addition, we will revise our assessment to include further measures of procedural steps and preparation for the procedure and for threading the IV catheter.  Finally, we will revise Student Learning Outcomes to reflect these changes.  Responsible Parties: Assistant Director of the RN Program and RN Faculty that teaches the IV start skill.
Professional Development:  We plan to conduct training sessions during early Fall 2007 with our new hires.  We will teach them how to properly use the simulator and will provide examples of how the technology has improved clinical instruction.   Responsible Party: Assistant Director of the RN Program

Program Review:  In relation to the BRN regulations, we have upgraded our laboratory setting with some of the most current technology available.  We plan to continue to gather assessment and out come data as described above to demonstrate/document our use of technology in the laboratory setting.  Responsible Party: Assistant Director of the RN Program. 
