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tudent learning outcome (SLO) assessment is

an essential component of quality improvement

for educational programs of all types. In higher

education, SLO assessment is expected to meet
accreditation standards at programmatic and institu-
tional levels."* However, programs have autonomy in
how they conduct SLO assessment, and though the
assessment tools, their implementation, and analysis are
unique to each program, the overall process of assess-
ment follows a pattern that can be replicated across pro-
grams. As such, a common checklist could be helpful to
assure that all essential steps of SLO assessment are fol-
lowed to ensure a high-quality process that meets
accreditation standards.

JRCERT Standards for Student Learning
Outcome Assessment

The Joint Review Committee on Education in
Radiologic Technology (JRCERT) accreditation
standards define expectations for academic assess-
ment in radiography, radiation therapy, medical
dosimetry, and magnetic resonance imaging educa-
tional programs. Standards related to SLO assessment
are consistent across these standards, including
Objective 1.1 where the sponsoring institution or
program must publish the program mission state-
ment, goals, and SLOs."* Extensive details regarding
SLO assessment are provided in Standard Six:
Programmatic Effectiveness and Assessment: Using
Data for Sustained Improvement. To meet Standard
Six, program effectiveness must be “linked to the
ability to meet its mission, goals, and student learning
outcomes,” and have a systematic, ongoing assess-
ment process providing credible evidence that enables
analysis and critical discussions to foster ongoing
program improvement."*
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Use of Checklists to Assure Quality

Checklists have many uses for assuring the quality of
a process, practice, or project and are commonly used in
industries such as aviation and health care. They can be
used to demonstrate completion of important steps in a
process; components of a work project; or required safe-
ty measures. In health care, checklists have been used to
assure safety in surgery, anesthesiology, and the use of
medical devices.”” And in medical imaging, checklists
have been applied to best practices in digital imaging
and fluoroscopy toward a goal of reducing radiation
exposure.”” In cooperation with the U.S. Food and Drug
Administration, the Image Gently campaign created a
checklist specifically for pediatric digital radiography
that includes critical steps in workflow that affect docu-
mentation, radiation exposure, and image quality with
the intent of decreasing radiation exposure.® In first-year
radiology resident education, the use of a visual and
pneumonic preprocedural radiation safety check list
for fluoroscopy operators has resulted in reduced fluo-
roscopic exposure time.” Magnetic resonance imaging
screening and emergency preparedness also are guided
by screening forms and checklists." These applications
show how checklists can be useful in promoting high-
quality care and safety in health care processes.

In this article, the JRCERT Standards and associ-
ated accreditation resources have been applied to create
an SLO assessment checklist designed to ensure com-
pleteness and quality in SLO assessment planning and
implementation.” This article will follow the steps in
the assessment process and describe the application of
the proposed SLO assessment checklist in systematic
assessment plan development; implementation of the
plan and data collection; analysis of data and sharing
with communities of interest; and implementation of
changes for improvement.
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Systematic Assessment Plan
Development

Objective 6.3 calls for a “formalized written assess-
ment plan [that] allows programs to gather useful data
to measure the goals and student learning outcomes to
facilitate program improvement.”* Box 1 includes the
steps for developing a systematic plan to assess SLOs.
Engaging faculty and communities of interest in SLO
assessment plan development makes the work explicit
to those involved and potentially improves authenticity
of the outcomes and assessment tools.

Backward design is an approach that can be used
in systematic SLO assessment design. In backward
design, the SLOs and measurement tools are deter-
mined based on the skills of which graduates should
be accomplished.” Another helpful approach is to do a
curriculum map to show where SLOs are met in each
course."*"* During the process of writing SLOs, making
them explicit, measurable, and well-defined by applying
the SMART (specific, measurable, achievable, realistic
and relevant, time-bound) acronym is important."

The Table shows the components of the SLO assess-
ment plan necessary to meet Objective 6.3."* The
components as defined in the standards include'*:

® 2 SLOs per goal

® 2 assessment tools per SLO

® benchmarks for each assessment method to deter-

mine level of achievement

® clinical competency, communication, and critical

thinking goals

® timeframes for data collection
Goals are intended to be general statements regard-
ing the 3 areas of learning. SLOs then provide a more
detailed description of a specific skill related to student
learning in the program based on the goal.

Each SLO must have at least 2 measurement tools,
and at least 1 must be a direct measure. A direct mea-
sure is an assessment that places a value or score on
student learning or performance of student skills. An
indirect measure could be a reflection or opinion that
is more difficult to quantify.” No matter whether direct
or indirect, the measurement tool should authentically
assess essential student skills based on their learning
experience. Application of tools that provide consistent
scoring, such as rubrics or skill evaluation forms, are
desirable." In total, there are a minimum of 6 SLOs
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Box 1

Systematic Assessment Plan Development
Checklist"

O Engage communities of interest in the development of the
assessment plan and its components.

O Review your institutional and program mission statements.

O Develop program goal statements.
0 Align goals with the mission statement of the program.
O Create goals that are student centered and reflect stu-
dent learning.
O Focus the goals on the end results of learning.

O Develop specific student learning outcomes (SLOs).
O Specific
0O Measurable
O Achievable
O Realistic and relevant
O Time-bound

O Develop or identify measurement tools.
O Rubric
O Test question
O Clinical or skill evaluation or practical
0O Others
O Ensure at least 1 direct measure.

0 Set a benchmark for each measurement tool.
O Use historic data trends to establish benchmark.
O Set benchmark to be attainable with good performance.
0O Set benchmark above minimum passing score.
O Establish a timeframe.
O Identify who will collect the data from which course and
at what point in the curriculum.
O Determine the timing for data collection.

to assess and a minimum of 12 measures—not neces-
sarily 12 unique, but 12 total. The same measurement
tool might be used for more than 1 SLO. For example,
a clinical competency exam might be used to measure
communication and radiation safety. In the plan, each
measure must have a timeframe, benchmark, data,
analysis, and associated improvements.

Implement Plan and Collect Data

Box 2 identifies the next steps in the assessment of
SLOs involving implementation of the plan and col-
lection of data from the measurement tools. Program
leadership must collect the data from those involved in
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Table
Goals Checklist"

Clinical competency

Critical thinking

Communicate effectively

Student learning outcome (SLO) #1

Measurement tool #1
Timeframe
Benchmark
Data
Analysis
Improvements

Measurement tool #2
Timeframe
Benchmark
Data
Analysis
Improvements

SLO #2

Measurement tool #1
Timeframe
Benchmark
Data
Analysis
Improvements

Measurement tool #2
Timeframe
Benchmark
Data
Analysis
Improvements

SLO #1

Measurement tool #1
Timeframe
Benchmark
Data
Analysis
Improvements

Measurement Tool #2
Timeframe
Benchmark
Data
Analysis
Improvements

SLO #2

Measurement tool #1
Timeframe
Benchmark
Data
Analysis
Improvements

Measurement tool #2
Timeframe
Benchmark
Data
Analysis
Improvements

SLO #1

Measurement tool #1
Timeframe
Benchmark
Data
Analysis
Improvements

Measurement tool #2
Timeframe
Benchmark
Data
Analysis
Improvements

SLO #2

Measurement tool #1
Timeframe
Benchmark
Data
Analysis
Improvements

Measurement tool #2
Timeframe
Benchmark
Data
Analysis
Improvements

the assessments and ensure the data are included in the
program assessment plan. Values might include average
percentage scores or scores based on rubric or Likert
scales that are calculated from the raw student assess-
ment results. Data reported also should include the
number of students evaluated (ie, sample size), and past
data (eg, 3-S years) to use for comparison purposes. In
addition, collecting data during the learning process (for-
mative) and after completion of the instruction related to
the knowledge or skill (summative) is good practice.

Analyze Data and Share With
Communities of Interest

In Objective 6.4, to ensure that a program meets its
mission, goals, and SLOs, the program must analyze
and share “student learning outcome data to facilitate
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ongoing program improvement.”* Box 3 shows the key
steps in analyzing data and sharing with communities
of interest. The program officials must analyze the data
for each SLO, including identifying inconsistencies.
The next step is to determine if the benchmark was
met and compare results with past assessments. Avoid
common data analysis errors by using clean data; con-
sidering outliers without becoming fixated on them;
analyzing metrics in context; and looking at trends
throughout time."* Program officials should discuss
results, including positive and concerning results, and
then develop a plan of action to address areas that need
improvement. If ongoing, previous improvements

also should be discussed and documented. Review for
appropriateness and reflect on the SLOs, measure-
ment tools, timeframes, and benchmarks. Finally, the
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Box 2

Implement Plan and Collect Data Checklist"

O Collect actual data results for each measurement tool,
O Average percentage score

O Average score based on rubric or Likert scale (include
scale)

0 Include number of students evaluated (sample size).

O Include past 3 to 5 years of data results for comparison pur-
poses (trend data).

0 Consider formative and summative data.

Box 3

Analyze Data and Share with Communities of
Interest Checklist"

O Analyze data for each SLO.

O Identify inconsistencies in the data.

0 Determine if the benchmark was met.

O Review data trends and compare with past assessments.
0O Discuss positive and concerning results.

O Develop an action plan.

O Indicate updates from previous action plans with signs of
improvement and document data from action plans until
benchmark(s) met.

O Review the SLO to determine if it is still appropriate.

0 Reflect on the effectiveness of the measurement tool in
relation to the SLO.

O Review the timeframes and benchmarks for appropriate-
ness.

O Share data, benchmarks met or not met, analysis, and
actions with communities of interest.
O clinical competence
O communication skills
O critical thinking

0 Document the analysis of the data and how it was shared
with communities of interest in meeting minutes and other
pertinent assessment records.

data, analysis and actions should be shared with com-
munities of interest for feedback with all processes and
decisions documented in meeting minutes or other
assessment records.
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Box 4
Implement Changes for Improvement Checklist"

0 Implement ideas or action plans that come from the analy-
sis of data.

0 Determine which faculty or staff will implement the new
ideas and plans in which courses.

O Determine which benchmarks will be updated and the tim-
ing.

O Notify those affected.
O students
O faculty
O clinical preceptors and staff
O managers

O Reevaluate the changes as needed.

0 Document the action plan, implementation, and results in
meeting minutes and other pertinent assessment records.

0 Complete and document a holistic review of your assess-
ment plan in consultation with communities of interest at
least every 3 years.

O mission
0 goals
0 assessment plan

Implement Changes for Improvement

Box 4 provides a checklist for implementation of
improvements in the program as determined by SLO
assessment analysis. These steps meet Objective 6.5,
indicating the “program periodically reevaluates its
assessment process to assure continuous program
improvement”."* After data analysis, the program
officials implement new ideas and action plans.
Benchmarks and timing should also be updated, as
appropriate. Those affected by changes for improve-
ment, such as students, faculty, clinical preceptors,
clinical staff, and managers, should be notified. The
changes implemented should be reevaluated periodi-
cally to make sure they are having a positive effect.
Implementation of the action plan and improvements
must be documented in meeting minutes and assess-
ment records. Finally, a holistic review of the assessment
plan with communities of interest must be conducted
at least every 3 years, including a review of the mission,
goals, and assessment process.
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The table and boxes in this article are components
of a complete assessment checklist that can be down-
loaded from the JRCERT website and used to check for
a quality SLO assessment plan." Additional JRCERT
resources are available to support development of
program assessment processes for medical imaging pro-
grams such as:

® example of an assessment plan”

® JRCERT Update articles™

® JRCERT online courses and workshops™

® sample of meeting minutes™

® syllabus for developing an outcomes assessment

plan®

Conclusion

SLO assessment is essential to ensure continued
program improvement and curriculum renewal.
Implementing the steps provided on the checklist will
support implementation of evidenced-based decision-
making processes to support program improvements.

Tracy Herrmann, PhD, R.T.(R), FAEIRS, recently
completed her term on the Joint Review Committee on
Education in Radiologic Technology board of directors and
is associate dean of academic affairs and professor of allied
health at the University of Cincinnati Blue Ash College in Ohio.
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