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LLS FELLOWSHIP OVERVIEW

Mission
Develop future public health laboratory leaders who integrate laboratory 
safety and quality as a principal standard of practice in every facet of their 
work 

Program Focus:
 A two-year competency-based service learning program
 Focus on applied public health laboratory research, quality management, 

the science of biosafety, and leadership
 Aligned with CDC’s Epidemic Intelligence Service (EIS) to promote 

interdisciplinary training, applied learning, and networking..

http://www.cdc.gov/lls/
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Notes Mission: In addition to preparing scientists for future public health leadership roles, LLS focuses on developing laboratory scientists who integrate safety and quality as principal standards of practice Bullet 1: (Integrate safety and quality into laboratory science) A core principle of LLS, integrating safety and quality into every facet of scientific research, is vital to protecting the public's health, safety, and security. Bullet 2: (Provide training through service) Like the Epidemic Intelligence Service, LLS uses an applied service model, in which fellows receive short, intensive classroom training, then apply that learning through service in CDC laboratories. Fellows engage in practical, applied investigations to help CDC solve urgent public health problems. Bullet 3: (Promote applied public health laboratory research) LLS fellows conduct applied public health research contributing to the agency’s mission.By performing comprehensive, groundbreaking laboratory risk assessments, LLS fellows have established themselves as risk assessment experts at CDC, helping to improve the safety culture in CDC laboratories. -- Already this year, LLS fellows have participated in two Epi-Aids and a laboratory field response. They have also travelled to Guinea Bissau as part of CDC’s Ebola response. Bullet 4: (Produce future public health laboratory leaders) LLS graduates will maintain the highest quality public health laboratory science by applying principles of safety and quality management systems as the cornerstones of public health laboratory science helping to make CDC a national and global model for excellence in these areas.



LLS STOOD-UP TIMELINE

Summer
2014

Dec
2014

Feb
2015

Apr
2015

Jul
2015

Recommendations for stronger lab leadership 

Funding available for LLS

Defined program competencies based on APHL/CDC guidance

Seven LLS fellows and positions matched

LLS “Action” council convened

LLS Class of 2015 starts 2-year fellowship
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On December 10, 2014, CSELS was notified that funding would be available to start the Laboratory Leadership Service (LLS), a new 2-year postdoctoral service learning program that combines core public health laboratory (PHL) competency-based training with practical, applied investigations and service.On February 13, 2015, the inaugural LLS class was finalized, matching 7 CDC host laboratories with 7 fellows who each possess a doctoral degree in a laboratory science. The fellows will officially begin LLS on July 1, 2015 (when they will begin their Summer Course training) and should arrive in their host laboratories by early August



SUCCESSIVE APPROXIMATION MODEL (SAM)

Brown, Abbie H., and Timothy D. Green. The essentials of instructional design: Connecting fundamental principles with process and practice. 
Routledge, 2015.
Kruse, Kevin. "Introduction to instructional design and the ADDIE model." Retrieved January 26 (2002): 2005.
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The Successive Approximation Model, also known as SAM, was adopted by our team during the design and development stages of the LLS competency-based curriculum.  SAM builds on the traditional ADDIE model that takes a systems approach to instructional design.  The ADDIE model consists of analysis, design, development, implementation, and evaluation.  A key difference between the ADDIE model and SAM is that SAM emphasizes the iterative nature of each step in the instructional design process.  This promotes a process that will allow designers to engage in frequent review that leads to quickly identifying mistakes as well as making revisions.



GUIDING PRINCIPLES FOR SELECTING LLS COMPETENCIES

Organization goals
• Develop future public health 

laboratory leaders who 
consistently incorporate quality 
and safety into laboratory 
science

Needs assessment and target 
audience:
• Early Career scientists who want 

to be future PHL leaders

CDC/APHL Competency Guidelines for Public Health Laboratory Professionals 

Prerequisite of LLS Fellows:
1. PhD on laboratory science
2. Two years of post-doctoral 

laboratory experience
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In December 2014, The LLS Curriculum Committee developed draft program competencies after reviewing an almost finalized draft of the CDC/APHL Competency Guidelines for Public Health Laboratory Professionals.  Individual competency statements that were relevant for LLS were identified and proposed.  The committee agreed that there would be little focus on field-specific technical laboratory competencies (i.e., microbiology, chemistry) but that competencies from domains outside of the four core areas (management, leadership, biosafety, and quality management systems) would also be needed in order to round out the program so that it also addressed its core purpose as a public health laboratory fellowship program.From May 2015 to May 2016, an intense competency review process took place amongst the LLS Curriculum Committee and Laboratory Advisory Council (LAC).  In the 1st round of competency review, there was reliance upon key filters that were used as quality control checkpoints to qualify each competency.  The following questions were reviewed and analyzed by curriculum and LAC members to determine the viability and relevancy of each competency:Why is the competency “important” to the program?How can we navigate through the cultural clash of needing to embed leadership competencies with fellows who are non-supervisors?How can we achieve the goals of the fellowship to get future leaders to integrate safety and quality?What role will safety play in the fellowship program?What’s the appropriate level of competency given the experience and length of the fellowship? In the organizational structure, what could be done and allowed so the necessary competencies and requirements are appropriate to the inherent role of being a fellow?In the 2nd round of competency review, which was finalized in May 2016, domains were combined and competencies were regrouped by the curriculum committee.  There was input from the committee, the LAC, and domain-specific SMEs on language, tiers, and discussion on whether specific competencies should be included or removed.  This led to the removal of some competencies and sub-competencies as well as the addition of competencies.  After engaging in ongoing and iterative review, a total of 6 competency domains and 14 competencies were agreed upon as pillars of the LLS program.



LLS COMPETENCY DOMAINS

 Six Domains

Applied laboratory 
Research

Quality Management 
System

Laboratory Safety

Leadership & 
Management 

Informatics &
Bioinformatics

Communication



Domains (6)

Core Competencies for LLS (14)

Sub-competencies

Appropriate Tier Levels

ACHIEVING LLS COMPETENCIES 

7

10 Core Activities of 
Learning plus 
Didactic trainings



LLS CORE ACTIVITIES OF LEARNING (CALs)

CAL 1 • Conduct applied laboratory research to address a public health or safety-related issue.   

CAL 2
• Conduct a safety risk assessment to evaluate the probability and potential consequences of 

exposure to a given hazard. 

CAL 3 • Evaluate a quality management system.

CAL 4 • Incorporate bioinformatics principles into applied public health laboratory science.

CAL 5 • Give a 10–20 minute oral presentation to a scientific audience.

CAL 6 • Give an in-depth public health talk on the fellow’s original LLS work or field of study.

CAL 7 • Write and submit, as first author, a scientific manuscript for a peer-reviewed journal.

CAL 8 • Participate in laboratory operations management.

CAL 9 • Communicate complex scientific concepts to an external lay audience. 

CAL 10 • Provide Service to the agency. 

Presenter
Presentation Notes
Research (Gebbie, 2008) from Columbia University’s School of Nursing Center for Health Policy suggests that there are nine key steps that programs should explicitly follow when developing a competency-based curriculum.  Much of my team’s work in the design of the LLS curriculum was guided by these steps.  We relied upon committees, advisory groups, health educators, and other program staff to complete many of these critical tasks.  Each year we strive to improve upon these areas as we re-evaluate our competencies and framework.  We chronicle our updates and changes annually through the management of our curriculum document that guides instruction for each cohort.



IMPLEMENTATION OF A 
COMPETENCY-BASED CURRICULUM

 Didactic Learning
• Summer Course 
• Fall Courses
• Continuing Education (1/month)
• Enrichment Activities
• Conferences (e.g. APHL, ASM, EIS) 

 Service Learning -a type of experiential learning
• Core Activities of Learning
• Field experiences 
• Services to the host sites while learning

Service Learning
94 Weeks, 91%

Didactic Learning
9 Weeks, 9%

*Service-learning: an integral part of undergraduate public health.
Cashman SB1, Seifer SD. Am J Prev Med. 2008 Sep;35(3):273-8
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Fellows are expected to achieve the program competencies by the end of the two year curriculum. The curriculum is broken down into service learning (e.g., applied on-the-job training, core activities for learning, field experiences) and didactic learning (i.e., classroom instruction) activities. LLS is an applied learning experience that also includes classroom training, though the proportion of didactic training is small compared to the proportion of service learning. Through didactic learning, the fellows cover basic knowledge and skills across all competency domain areas that are reinforced in their various host laboratory assignments and during CAL completion. The classroom experience also affords them the opportunity to learn from and interact with experts in their fields, as well as with each other.At CDC, the typical ratio for a 2 year fellowship is approximately 90:10; that is, 90 percent of the fellows’ time is engaged in service learning and 10 percent is engaged in didactic learning.  The LLS fellowship closely mirrors this breakdown with fellows spending 91% of their time on service learning and 9% of their time on didactic learning.



EXAMPLE: CAL 2-CONDUCT A SAFETY RISK ASSESSMENT TO 
EVALUATE THE PROBABILITY AND POTENTIAL CONSEQUENCES 
OF EXPOSURE TO A GIVEN HAZARD

 Requirements:
• Summer course training on 

laboratory risk assessment
• Need pass CDC required risk 

assessment training exam
• Conduct laboratory risk assessment 

at host site
• Present at Fall course and evaluated 

by a panel of safety experts
• Continuing education to address 

questions and mitigation approaches
• Recommend mitigation and 

improvements and report on the 
progress



ASSESSMENT OF TRAINING OUTCOMES

LLS Curriculum is around a two year cycle based

• Assess “Core Activities of Learning” every 3-5 years to ensure 
achievement of LLS competencies

• Instructional rubrics created for each CAL allows supervisors to assess 
progression of competencies every 6 months and the outcomes drive 
curriculum learning objectives 

• The LLS program needs to have means to evaluate whether 
competencies are obtained a the end of two years by CAL assessment, 
projects completed and services provided

Alignment of 
didactic 
learning 

opportunities 
with 

competency 
domains,

competencies, 
and sub-

competencies 
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In 2015, during the early developmental stages of the LLS program, CALs, didactic sessions and service learning opportunities were aligned with the competency domains, competencies, and sub-competencies as they were created.  However, a full LLS curriculum audit began in January of 2017 with the lead health educator, project manager, and ORISE fellow to ensure that the alignment of the LLS curriculum was accurately paired with the previously identified competencies.  The LLS program staff found that some revisions were necessary based upon changes to learning objectives and presentation content.  It was also discovered that there were cases where theoretically a session should align according to what was originally identified but in practice the presenter veered off topic or didn’t incorporate anticipated concepts.The curriculum audit also showed the importance of adopting SMART learning objectives that are specific, measurable, achievable, relevant, and targeted and time-bound (Doran, 1981).  While instituting SMART learning objectives is part of what’s needed to create effective didactic sessions, program staff discovered that incorporating adult learning principles into those sessions was a pertinent factor in helping to facilitate learning among LLS fellows.  Changes to the didactic sessions were recorded and added to the curriculum document.  The LLS program staff also developed recommendations for future improvements.  The next step will be to align our service learning activities with the competency domains and competencies.The curriculum audit has provided the LLS program within an opportunity to take a close look at gaps and areas for improvement to strengthen the curriculum to ensure that fellows are obtaining the knowledge, skills, and abilities that the program is designed to equip them with.  The curriculum audit is a demonstration of our program’s commitment to continuous improvement and transparency.



CAREER PATH FOR LLS GRADUATES

Upon graduation, LLS fellows can:
 Advance science of lab safety and quality 
 Achieve PHL leadership and management positions
 Contribute to improved public health laboratory workforce 

Public Health 
Laboratories as 
Centers of Excellence 



Program Evaluation Plan

LLS Program 
logic model

Implementation fidelity
Achievement of short-term outcomes

LLS indicators 
Methods and tools

Sample evaluation efforts related to 
curriculum:
• Competency to curriculum mapping
• Session observations
• Program documentation
• Course evaluations
• CAL assessments
• Supervisors (surveys, meetings)
• Self-assessments

Engage LLS stakeholders

Ongoing evaluation to inform program and curriculum
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We used CDC’s Framework for Program Evaluation to guide our evaluation.[Engage stakeholders.] We strive to engage stakeholders throughout the process.[Describe the program.] With their input, we described our program by developing the LLS logic model. This articulates program activities and stepwise explanation of outcomes. [Focus evaluation design.] We used this logic model to help identify what we want to evaluate early on. We are starting by assessing implementation of the program early on and to determine how well we achieve our expected short-term outcomes. [Transition between Focus evaluation design and Gather credible evidence.] One important component of our evaluation includes the curriculum: the quality of it, how we deliver it, and to what extent fellows gain knowledge and skills from it.We identified these curriculum-related indicators as key to our program and our program evaluation. These are important indicators that we are monitoring, by:mapping competencies to the curriculum and using methods and tools such as: session observations, course evaluations, CAL assessments by supervisors, andself-assessments by fellows, at different points in time. These efforts to evaluate the quality and effectiveness of the curriculum are essential to our broader program evaluation.



APPLICATION FOR LLS CLASS of 2018 IS OPEN NOW
To be eligible for LLS, you must have:
 A doctoral-level degree in a laboratory related discipline 
 A minimum of 2 years of post-graduate laboratory experience completed 

before the fellowship begins 
 U.S. citizen or U.S. permanent resident status

Open April 15-July 17, 2017
https://www.cdc.gov/lls/application.html



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

Xin Liu, PhD
xal7@cdc.gov
LLS Program Lead
DSEPD, CSELS, CDC, Atlanta 
404-498-6013 (O)

www.cdc.gov/lls

QUESTIONS

Graduating LLS Class with their Supervisors

http://www.cdc.gov/lls
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