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Background

In 1966, the National Highway Safety Act required the governor of each state to administer a
highway traffic safety program. In Michigan, this led to the formulation of the Office of Highway
Safety Planning (OHSP) to administer this federally funded project. In the late 1970s, OHSP
identified radar speed enforcement as a priority and created the Michigan Radar Task Force to
serve as an advisory body and to evaluate issues associated with the use of radar instruments by
law enforcement officers. The Michigan Radar Task Force was later renamed the Michigan Speed
Measurement Task Force (MSMTF). On behalf of OHSP, the Task Force formulated interim
guidelines for the use of radar devices. The guidelines ultimately included recommendations for
the training of radar operators and instructors, the procurement of instruments by agencies, and the
certification of equipment performance specifications.

In 1984, the Michigan Court of Appeals ruled that in order for speed readings to be accepted
into evidence, seven specific criteria must be met. See People v. Ferency, 133 Mich App 526
(1984). The court’s intent was to ensure that radar operators were adequately trained and that the
instruments were functioning accurately. Based on the Ferency decision, the Speed Measurement
Task Force concluded that all radar operators in Michigan must be certified before being allowed to
testify in any court hearing. The Task Force later developed specifications for laser (lidar) training,
as well. However, The Task Force had no official regulatory authority and their role was limited to

providing advice and recommendations to OHSP in the area of speed measurement enforcement.
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In 2007, the National Highway Traffic Safety Administration (NHTSA) identified speed
enforcement as a national priority. To become part of this national initiative, OHSP asked the
Michigan Commission on Law Enforcement Standards (MCOLES) to officially establish formal
speed measurement standards for law enforcement officers in the state of Michigan. Although
MCOLES recognizes that judges ultimately decide what is admissible in court, the staff agreed to
partner with OHSP to establish valid certification standards for active duty operators and
instructors. The standards include criteria to become an operator or instructor, training objectives
for speed measurement operators, and student performance specifications. The staff also agreed to
review and update the equipment procurement process to ensure for the trustworthiness of the
instruments. MCOLES received funding through NHTSA and traffic safety project began in late
2007. The purpose of this report is to document evidence of content and construct validity, which
supports Michigan’s speed measurement standards, training, and testing for both operators and
instructors.

The Michigan Commission on Law Enforcement Standards is authorized by statute to
promulgate rules establishing compulsory standards for the selection, employment, and training of
law enforcement officers in the state of Michigan (MCL 28.609). The commission’s statutory
responsibilities include the authority to promulgate medical and non-medical standards, including
requirements for education, vision, physical fitness, moral character and recruit training. The
current governing body of MCOLES consists of seventeen members who are appointed to a term of
office by the Governor. The commission membership is diverse. It consists of representatives
from police agencies, sheriff’s departments, labor organizations, prosecution, defense, the State
Police, and the Detroit Police Department. The commission’s authority was first established by

statute in 1965. The Michigan Compiled Laws (MCL) authorize the commission to promulgate
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rules regarding, “The categories or classifications of advanced in-service training programs for
commissioned certified law enforcement officers and minimum courses of study and attendance
requirements for the categories or classifications” (MCL 28.609, §9 (4) (a)). Also, see Michigan
Executive Order No. 2001-5, dated August 31, 2001.

At the outset of the traffic safety project, we wanted to be sure the speed measurement standards
and associated training content were contemporary and that they accurately reflected the relevant
tasks of the law enforcement profession in Michigan. Moreover, we wanted to be sure that the
instructors would train in an authentic, abilities-based environment where student competency
could be adequately measured using real life exercises.

Determining minimum standards and competencies for a profession, as state regulatory agencies
are required to do, is a high stakes endeavor. We are required to identify and document evidence of
validity not only for the standards themselves, but for the training and testing that emerge from the
standards-setting process (Mehrens & Lehmann, 1984). Therefore, as part of an overall planning
process for this project, we decided to use established internal protocols to guide our research
activities. To ensure for a quantitative and qualitative validation process, and to ensure that the
training content would be occupationally-based, we decided to:

a) examine the relevant core job functions of law enforcement officers in Michigan;
b) consult with content experts and practitioners to identify best practices;
c) examine emerging legal issues and court precedent; and
d) create a training/testing process that could be logistically achievable statewide.
We wanted to verify that the speed measurement standards would be occupationally-based by

connecting the standards and training to the relevant job tasks performed by law enforcement

officers, best practices across the state, current legal precedent, and the professional research.
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Moreover, we wanted to ensure that the measurements obtained from written tests and performance
assessments would produce results that could be validly and reliably interpreted.

Additionally, we agreed to review the national standard field sobriety testing program (SFST),
insert this training into the mandated basic training curriculum for recruits, and include relevant
Michigan drunk driving laws (OWI). This was in an effort to ensure that basic recruits attain the
necessary level of competency in SFST upon graduation and before being licensed as a law
enforcement officer by a hiring agency. The SFST program is a nationally recognized method for
conducting field sobriety tests of suspected drunk drivers.

Using the interim guidelines of the MSMTF as a starting point, our plan called for us to prepare
speed measurement standards for official commission approval in following areas:

a) training requirements for radar/lidar operators;

b) training requirements for radar/lidar instructors;

c) aprocurement process for speed measurement equipment;

d) the adjudication of radar speeding cases in hearings and in court; and

e) equipment performance specifications (including speedometer calibration).
Validation

Validity is another word for job-relatedness. The American Psychological Association (APA)
prescribes three types of validity in its Standards for Educational and Psychological Testing
(AERA, APA, & NCME, 1999): a) content, b) construct, and c) criterion. For purposes of this
report, validation refers to the concept that speed measurement standards, and the testing and
measurement associated with the standards, must be based, in relevant part, on the essential job
functions performed by law enforcement officers working in Michigan.

Content validity refers to evidence that standards, training, and testing are linked to a defined

universe or a professional behavioral domain from which we can make valid and reliable inferences

about the competency of an individual (Mehrens & Lehmann, 1984). Mehrens (1984) puts it this
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way, “In judging content validity, we must first define the content domain and universe of
situations. In doing so, we should consider both the subject matter and the type of behavior or task
desired of the pupils” (p.290). The behavioral domain, and the measurements that emerge from the
domain, must be based on the relevant job functions performed by incumbent law enforcement
officers. Although Mehrens addresses validity within the context of cognitive written
examinations, any professional standard or assessment established by a state regulatory agency
must pass similar scrutiny. More specifically, training specifications must be linked to core job
responsibilities, or essential job functions, of law enforcement officers conducting speed
measurement enforcement in Michigan. Speed measurement enforcement is a component of the
wider behavioral domain of the law enforcement profession. This conceptual connectivity ensures
that requirements for working in the profession are essential for functioning as a minimally
competent law enforcement officer in the area of speed measurement operation.

Construct validity refers to the link between the underlying constructs of the law enforcement
profession and the standards, training, and testing that are established at the state level. A construct
can be defined as a characteristic or trait that underlies successful performance on the job (Bond &
Fox, 2007; MCOLES, 2006). In law enforcement, constructs are theoretical variables that include
problem solving, intelligence, leadership, communication, creativity, decision making, etc.—
characteristics that may not be directly measurable or immediately apparent. When asked, most
citizens indicate they want their law enforcement officers to understand the law, know how to
respond properly to calls, and work within the legal limits of their authority (Bittner, 1990; Brown,
1979; Radelet, 1986). But citizens also want their officers to be able to solve complex problems,

communicate well, work cooperatively, and engage in both reflexive and reflective thinking during
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their encounters with members of the community (Vander Kooi, 2006; Watson, Stone & DeLuca,
1998).

Within the context of testing and measurement, construct validity also refers to the suitability
and functionality of the assessment criteria used to measure competency (AERA, APA, & NCME,
1999; Bond & Fox, 2007, Cherryholmes, 1988). Testing instruments designed to measure
competency in speed measurement must be based on variables or criteria that adequately represent
the construct under investigation, which must be conceptually connected to the professional
behavioral domain. According to the Standards (1999), “Validation can be viewed as developing a
scientifically sound validity argument to support the intended interpretation of test scores and their
relevance to the proposed use. The conceptual framework points to the kinds of evidence that
might be collected to evaluate the proposed interpretation in light of the purposes of testing” (p. 9).

Criterion validity refers to measurements structured on a stated set of variables (criteria) and
includes the potential to predict work related performance based on those variables (AERA, APA,
& NCME, 1999; Mehrens & Lehmann, 1984). Although criterion validity typically involves
predicting future success or failure on the job, identifying statistically significant correlations
between standards and positive performance can be problematic and challenging for trainers and
researchers. Unquestionably, behavior is influenced by a wide variety of inter-related variables.
For example, the quality of field training at an agency, its organizational culture, expectations of the
community, and the officers’ “emotional intelligence” may influence the nature of their decisions
and the extent of their competency in any given situation (Bittner, 1990; Brown, 1979; Goleman,
1995; Salovey & Mayer, 1990). Although this report does not document criterion validity, we
recognize the necessity to act responsibly regarding the potential risks to officers and the general

public when creating minimum competencies (Birch, 1993). For example, an inability to conduct

Speed Measurement
Validation Report 2011



Michigan Commission on Law Enforcement Standards

speed measurement enforcement properly may result in serious threats to public safety or
procedural due process. Innocent motorists must not be falsely cited or constitutionally harmed
through poor performance during speed measurement enforcement.

Evidence of Content Validity

We began our task to identify content validity by exploring the essential job functions required
of active duty law enforcement officers as they appear in Michigan’s job task analysis (MCOLES,
2006). Our intent was to determine whether speed measurement standards could be linked to an
officer’s ability to perform some of the essential functions of the job, not only for speed
measurement enforcement, but also for high risk situations that may emerge as the result of such
enforcement. The core job tasks represent the knowledge, skills, and abilities, and other underlying
characteristics (constructs) required for minimum competency as a law enforcement officer in
Michigan. Our original job task analysis (JTA) was completed in 1979, updated in 1996, and then
updated again in 2006. These updates ensure that the resulting job description remains
comprehensive, current, and useful for defining performance standards for entry into the profession,
continuing education initiatives for active duty officers, and requirements for academy recruit
training. Detailed information regarding the design and development of Michigan’s job task
analyses and the adherence of these efforts to professionally accepted guidelines can be found in
the respective project reports (MCOLES & Performance Based Selection, 1996, 2006; MLEOTC &
Personnel Research Consultants, 1979).

The MCOLES job task analysis is essentially a comprehensive questionnaire that captures job
functions in terms of frequency and criticality. Responses were obtained from a stratified random
sample of active duty patrol officers and agency supervisors across the state. We asked the

respondents to rate an inventory of job tasks using an ordinal scale of 1-5, where “1” represented
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low frequency or low criticality and “5” represented higher ratings. We asked patrol officers to
indicate how frequently they performed each inventoried task and we asked patrol supervisors to
rate the relative criticality or importance of each task. We used a weighted formula to produce a
list of core job tasks, or essential job functions, for the position of law enforcement officer in our
state.

Next, we isolated specific tasks in the JTA believed to be associated with speed measurement
enforcement. For example, task #345 on the questionnaire states, “Determine (the) speed of
vehicles using speed measurement devices (e.g., laser, lidar, radar, etc.)”, which emerged as an
essential job function (MCOLES, 2006). This item has an average frequency rating of 3.56 and an
average criticality rating of 2.79, as measured on the 1-5 ordinal scale. These relatively high
ratings are consistent for all agency types and sizes across the state for this task. For this particular
item, we asked about speed measurement devices, but we also identified other core tasks in the JTA
we believe are associated with competency to perform speed measurement enforcement. Speed
measurement enforcement does not occur in isolation. A traffic stop could escalate into a high risk
situation in a matter of seconds calling upon the officer to employ a wide variety of skills and
competencies, all based on reflexive thinking capabilities. Table 1 displays a sample of the
essential job tasks associated with speed measurement enforcement.

The respondents were also asked about various types of equipment used as part of their
job responsibilities. The responses revealed that 75% of all agencies in Michigan use speed
detection devices, notwithstanding agency size or type. The law enforcement tasks listed in Table 1

helped establish the job relatedness of our training specifications for speed measurement operators.
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Table 1
Frequency and Criticality of Relevant Job Tasks

Patrol Average Average
Task Frequency Criticality
Determine speed of vehicles using devices 3.56 2.79
Explain legal procedures to traffic violators 3.34 2.42
Explain state vehicle laws and procedures to citizens 3.19 241
Follow suspicious persons or vehicles 3.74 3.10
Issue traffic citations 3.89 2.19
Issue verbal warnings to traffic violators 4.00 3.68
Make custodial traffic arrest 2.98 3.05
Document circumstances regarding traffic citations 3.47 2.71
Stop vehicles to investigate, cite, or arrest occupants 3.71 3.19
Visually estimate speed of vehicles 3.96 2.57

We also asked the patrol officers to rate the frequency with which the respond to 162 different
complaints/incidents. Table 2 represents the frequency of the complaints that are associated with
the speed measurement enforcement. This provides a broader picture and includes context within

which speed measurement enforcement occurs.

Table 2
Response to Complaints—During Career

Incident Percent At Least A Few
Performing  Times Per Month

Traffic control 98.4 37.5

Traffic crash 97.5 25.1

Reckless driving 96.7 38.5

Hit and run 96.3 40.1

Suspicious person or vehicle 98.2 33.2

Drunk driver 97.9 54.9
Speed Measurement 10
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Interestingly, the JTA also revealed that 73% of the patrol officer respondents and 62% of the
supervisor respondents indicated that traffic enforcement was one of their primary responsibilities
during a previous six month period.

We asked the respondents to think about the training they received in their basic academy. We
require our basic training academies across the state to provide training in a wide variety of topics,
based on the 594-hour mandated curriculum. Table 3 represents the amount of attention the
respondents believe should be devoted to certain topic areas. The respondents felt that traffic
(35%), patrol (54%), report writing (49%), decision making (47%), and legal matters (49%) need

additional attention. We used this information as we developed the training content for our project.

Table 3
Percent Indicating Amount of Attention that should
Be Devoted to Training Topics

Training Topic % More % Right % Less
Legal matters (arrest, search & seizure, etc.) 49 49 2
Criminal investigative procedures 54 41 5
Report writing 49 42 9
Patrol operations 46 46 8
Officer safety 65 33 2
Use of force 49 48 3
Traffic and driving 35 59 6
Communication skills 38 51 11
Problem solving 41 53 6
Decision making 47 48 5
Cultural diversity 19 55 26
11
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Legal Support

In 1979, a speed measurement case in Florida became famous when the public learned that radar
units were reading stationary objects such as trees and houses (Florida v. Aquilera, 48 Fla Supp 201
(1979)). In the case, a federal district court in Florida called into question the quality of the training
received by radar operators and the trustworthiness of the equipment used for speed measurement
enforcement. In 1984, the Michigan Court of Appeals decided the Ferency case. The court found
Mr. Zolton Ferency, a former candidate for Governor of Michigan, responsible for a civil infraction
for driving 65 mph on a public highway with a speed limit of 55 mph in violation of state law
(MCL 9.2329(2)). Mr. Ferency’s speed was captured by a radar speed detection unit while the unit
was operating in the moving mode. A lower court entered a judgment of responsibility, but on
appeal, the judges at the appellate level reversed the ruling. The judges stated, “Hereinafter in
Michigan, in order to avoid any violation of the due process rights of a defendant in a speeding case
involving ‘moving’ radar, (seven) guidelines must be met in order to allow into evidence speed
readings from a radar speedmeter” (p. 544). Paraphrasing the judges, the guidelines include:
Adequate training and experience in operation;

Proper installation and working properly;

To be used in an area of minimum distortion;

Speed verification of the patrol vehicle;

Speedometer retesting at the end of the shift in the same manner as prior to the shift;

Establishing that the target vehicle was within the operational area of the beam; and
Agency certification by one with some demonstrable expertise.

NowunhkWwd =

In their ruling, the judges made referenced the interim guidelines of the Task Force. In addressing
the defense attorney’s challenge to the speeding citation, the judges ruled that the radar evidence
was inadmissible in this case. The Ferency decision helped shape the development of our standards

and the ruling provided valuable foundational context as we set about identifying best practices.
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Best Practices

To establish additional evidence of content validity, we facilitated two interactive meetings with
content specialists across the state to help us identify best practices. We often use an interactive
group process as part of an overall strategy to maintain the validity of our standards, training, and
testing. By facilitating brainstorming meetings we can promote an effective and meaningful dialog
among the requisite content specialists and obtain guidance for specific project outcomes (Huff,
1990; Novak & Gowan, 1984). Moreover, a participatory approach creates an environment in
which validity issues, best practices, and other relevant concerns can emerge and be explored
openly by practitioners (Huff, 1990). For the traffic safety project, we selected a representative
group from traffic enforcement, policing, the courts, and other criminal justice disciplines. The
participants possessed the requisite experience, expertise and insight into law enforcement
occupational standards and training.

In a general sense, the fundamental purpose of any group process is to generate ideas that
eventually lead to creative solutions and a qualitative understanding of the priorities of the group
(Huff, 1990; Novak & Gowan, 1984). We believe that such a methodology is an essential
component of any validation study in order to ensure the conceptual connectivity between the
relevant job tasks of law enforcement officers, as identified in the job task analysis, and the
contemporary best practices of professionals and practitioners across the state (Huff, 1990).

At the initial meeting, we asked the participants to share their thoughts from their individual
perspectives. The objective was to capture the best and most creative thinking of the group.
Initially, the participants identified the skills and abilities needed to properly conduct speed
measurement enforcement, but they also talked about standards, training delivery, and the

assessment of student performance. As their thoughts coalesced, the group eventually reached a
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consensus—one consistent with the Ferency decision and the recommendations of the Speed
Measurement Task Force. Overall, the group believed that although the interim standards needed
updates and edits, the delivery of training in the classroom needed the most work. The group
wanted to shift from lecture-based delivery methodologies and PowerPoint slides toward a more
interactive training and learning environment. Based on the information obtained at the first
meeting, we wrote draft training specifications, in the form of behavioral outcomes, and a
classroom Facilitator Guide (lesson plan) for further review and consideration by the members of
the group. Later, we facilitated a second meeting where we discussed the draft standards and
obtained further recommendations and suggestions. Based on this second review, we made
additional improvements to the training materials.

Evidence of Construct Validity

During our exploration of the job task analysis we also considered the underlying constructs of
the law enforcement profession. Specifically, we looked at the cognitive behavioral characteristics
needed to appropriately conduct speed measurement enforcement. Consider communication skills.
Law enforcement officers are required to talk to complainants, interview violators, and testify in
court or at informal hearings regarding their on-scene investigative observations. Uncertainty
articulating these tasks could potentially compromise the integrity of an ongoing traffic code
investigation. Clearly, the ability to articulate a position, write a report, or to share information
accurately with others are essential underlying constructs of speed measurement enforcement. The
construct domain for effective law enforcement job performance, as revealed in the job task

analysis, is displayed in Table 4.
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Table 4

The Construct Domain for Effective Job Performance
Characteristic N Percent
(Constructs)
Communication Skills 867 26.8
Decision Making 858 26.7
Job Experience 445 13.7
Multi-Tasking 329 10.2
Problem Solving 286 8.9
Legal Knowledge 220 6.8
Ethics 97 3.0
No response 67 2.0
Physical Fitness 62 1.9

Using the identified constructs as a starting point, we next set about identifying an appropriate
training delivery methodology for classroom instruction. We wanted the training delivery
methodologies to target the underlying constructs of the profession, particularly traffic enforcement
(Cherryholmes, 1988). Providing basic knowledge is only the one step in building true
competency. Equally important is the delivery methodology (VanderKooi, 2006). The learning
environment must produce positive behavioral change once a participant returns to his or her work
responsibilities. This training methodology, as detailed in our Speed Measurement Instructor
Manual, is based on adult learning and interactive teaching approaches, specifically the problem-
based learning model (PBL). We believe that by using such interactive teaching methodologies,
speed measurement instructors can address relevant underlying constructs at the same time they
deliver basic knowledge (Knowles, 1984; Mager, 1973; Vander Kooi, 2006; Woods, 1994). This
establishes evidence of construct validity. In other words, we believe it best to actively engage the
participants in the learning experience and find ways to improve the higher cognitive abilities such
as decision making, critical thinking, and problem solving. Additionally, instructors must provide

context and the participants must be able to relate what they learn to their job responsibilities. We
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placed instructor notes and commentaries in the Instructor Manual to help facilitators become
discussion leaders in the classroom and to enhance the learning experience through guided
instruction and through the resolution of real world problems.

The educational research offers support for adult learning as well. Studies demonstrate that
competency can best be developed in an interactive learning environment, particularly if
professional practitioners are the audience (Brookfield, 1986; Pierrakos, Zilberberg & Anderson,
2010; Sims, 2006). Experiential learning and situational awareness can enhance discretionary
decision making on the job—the very competencies needed for quality speed measurement
enforcement. True competency is achieved when both knowledge and creative thinking come
together simultaneously in an authentic training environment. Cognitive scientists believe that
memory works best, and that details will be retained longer, if learning conditions mimic real life
situations (Medina, 2008). If instructors gradually shift from traditional teaching approaches to
more interactive training methodologies, as we are urging them to do, it may be necessary to shift
our understanding of “competency” as well. Knowledge acquisition and static skill development
are important components of any training. But if improved performance on the job is the ultimate
goal, as we believe it should be, the conceptual shift for training should be from “knowledge” to
“knowing”, where competency is based on the ability to use information to resolve real life issues
(Pierrakos, et. al., 2010; Poikela, 2004). Contrived scenarios in the classroom eventually give way
to authentic calls for service and the participants must be adequately prepared. We believe that real
accountability exists. The participants must know how the training will pay off for them. They
come from real life experiences, enter a contrived training environment, and then return to real life

experiences. Instructors may only have a limited amount of time to create competency in the
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classroom. The participants must understand that there are consequences to their performance,
consequences that may surface later when working the job.

Speed Measurement Standards

The standard field sobriety testing (SFST) and the equipment procurement components of the
project continued as well. A separate content specialist panel was assembled, through the work of
an independent contractor, which explored ways to insert the SFST program into the basic training
curriculum. This national program is 24 hours in length. Since there is some topic overlap in the
existing basic training curriculum, we determined that the SFST program would increase the
number of mandated hours in the academy by sixteen (16).

Working with the specialist panel, our contractor also examined the equipment procurement and
specification processes as originally established by the Speed Measurement Task Force. Based on
input from the group and recent research, the contractor believed that the process was functioning
adequately. During 2009, we had conversations with content specialists and law enforcement
administrators across the state, which confirmed the viability and validity of the existing
procurement process. The International Association of Chiefs of Police (IACP) maintains a
procurement list of approved radars and lidars, known as the Consumer Product List (CPL). Courts
in Michigan generally accept the specifications of the devices on this list. We recommend no
change to the existing procurement process used in Michigan.

We selected January 1, 2010 as the implementation date for the standards, which gave us several
months to review the standards and prepare them for approval by the full commission in late 2009.
This also provided enough lag time for the academies to schedule the SFST program into their
training sessions—those sessions slated to begin on or after the implementation date. In September

2009, we updated the existing speed measurement instructors and met with various agency

17

Speed Measurement
Validation Report 2011



Michigan Commission on Law Enforcement Standards

administrators and community stakeholders to talk about project outcomes and mandates. We
conducted the instructor updates at three regional locations around the state. At the sessions, we
included lidar instructor training for those who needed such certification. We updated 186
instructors to the new standards.

Ultimately, we formulated an official proposal for commission consideration and approval. At
the end of 2009, we went before the full Commission on Law Enforcement Standards with our
recommendations for speed measurement operators and instructors. See Appendix I. At the
commission meeting, we recommended that all current speed measurement operators be
“grandfathered” so they could continue to conduct speed measurement enforcement for their
agencies without additional training. However, instructors and operators certified after the
implementation date would be required to meet the new standards. All the recommended speed
measurement standards were officially adopted by a unanimous vote of the full Commission on
Law Enforcement Standards on December 9, 2009, with an implementation date of January 1,
2010.

Instructor Manual

The performance objectives contained in the Instructor Manual represent minimum
competencies for speed measurement operators in Michigan. The Manual contains six major
sections, including a PowerPoint slide master and the Ferency decision. The first section of he
Manual contains the mandated training specifications, or performance standards, for the operator
course. The second section is a facilitator guide for instructors. This section is essentially a sample
lesson plan, or model, for the delivery of the training objectives, which is based on the student-
centered principles of adult learning theory and problem-based learning (PBL). The third section

contains suggested training methodologies for instructors. We know that instructors understand the
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importance of teaching decision making and problem solving as part of an overall effective
approach to learning. But many may be uncertain how to proceed in the classroom when teaching
such skills. Therefore, the learning exercises we recommend in this section are designed to provide
practical approaches to teaching basic knowledge and higher cognitive skills. The next section is a
glossary of terms, which can be used as a reference for the classroom instruction and student
exercises. Section five is a slide master taken primarily from the National Highway Traffic Safety
Administration (NHTSA) program and the final section is the text of People v. Ferency.

The major training objectives for speed measurement operators are as follows:

Understand the importance of speed measurement enforcement.
Identify the common features of a radar speed measurement device.
Describe the scientific principles of radar speed measurement.
Properly prepare for speed measurement enforcement.

Operate a radar speed measurement device.

Describe the scientific principles of lidar speed measurement.
Operate a lidar speed measurement device.

Demonstrate an understanding of speed measurement legal considerations.
Prepare for court hearings.

Pass a written examination.

Demonstrate competency under controlled field conditions.

® G & 6 O O O 0

Testing and Assessment

In order to comply with the new speed measurement requirements all candidates must pass both
a practical exercise and a written examination, as administered by the instructor. To ensure for a
minimum level of competency, we created a practical exercise that requires the student to
demonstrate the ability to operate a speed measurement device in an authentic situation. For
additional detail, see Appendix II. The criteria used to measure competency are based, in part, on
the recommendations of the Speed Measurement Task Force and the training materials created
by them immediately after the Ferency decision. Perhaps the most meaningful assessment

methodology in any training environment is the observation and evaluation of participant
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performance in a reality-based, contextual setting. We believe that for both the participant and the
evaluator, behavior is the true demonstration of competency. Here, the nature of the evaluation
essentially shifts from the mechanical recall of specific facts or rote memorization to a more
qualitative evaluation based on objectively observed behavior, where performance can be assessed.
We require the participants to demonstrate the ability to conduct speed measurement enforcement
under controlled field conditions, by performing the following tasks. The students must:

a) perform accurate set-up procedures;

b) conduct internal functionality and verification tests;

¢) acquire speed measurement readings in moving and stationary mode;

d) take appropriate enforcement action; and

e) articulate a tracking history.
One retest is available to those who fail the initial administration of the performance evaluation.
Failure on the retest requires the participant to repeat the training.

Essentially, we use core competencies as criteria to rate their performances. Each core
competency is anchored by assessment requirements taken directly from the training specifications
themselves, which are conceptually linked to the essential job functions identified in the job task
analysis. This establishes evidence of both content and construct validity, where decision making
and basic knowledge culminate in proper performance.

We also created a 36 item multiple-choice written examination to measure basic knowledge
acquired during the classroom training. Written exams can be used to measure minimum levels of
knowledge, comprehension, and application, but such tests must produce scores that can be reliably
and validly interpreted. Blueprinting what is taught in the classroom to items on the examination
helps maintain the linkages between training and testing (validity). That is, we wanted to ensure

that the items on the written examination reflected the professional domain and the mandated

training specifications. This connectivity provides evidence of content validity. One retest is
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available to those who fail the initial administration of the written examination. Failure on the
retest requires the participant to repeat the training.

In addition, we demonstrate evidence of construct validity for the written examination by using
quantitative statistical methodologies to evaluate how well the test’s internal structure is working.
Test scores must produce valid inferences and the test itself must be a reliable instrument,
particularly if a certification is based on the results. In other words, the questions on the exam
must be job-related, unbiased, relevant, and function as intended. Often, testing experts establish
evidence of validity, in part, through conventional statistical procedures that are grounded in either
classical test theory (CTT) or item response theory (IRT) (Wright & Stone, 1979; Wright &
Masters, 1982; Smith, 1991; Bond & Fox, 2007). Such analyses are intended to establish the
validity of the interpretation of the student test scores (Mehrens, 1984). Using conventional
methodologies, as intuitively pleasing as they may seem, may not be suitable for analyzing non-
linear test data. We believe that a methodology known as the Rasch measurement model represents
an improved way to interpret student behavioral outcomes. It is the methodology we used, in part,
to establish the validity and reliability of the written examination. Although the Rasch
measurement model is sometimes referred to as a subset of item response theory, it has
distinguished itself from IRT by being primarily item-based. For a complete discussion of the
utility of the Rasch model see Applying the Rasch Model by Trevor Bond and Christine Fox (2007).

The Rasch measurement formulas are based on a probabilistic model proposed by the Danish
mathematician Georg Rasch (Rasch, 1960). Proponents believe it represents an improved way to
establish and maintain construct validity and reliability in testing and measurement (Bond & Fox,
2007; Smith, 1991; Wright and Stone, 1979; Wright & Masters, 1982). Essentially, the Rasch

measurement model analyzes non-linear test scores using log-odds probabilities that are
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independent of the sample. Both person ability and item difficulty are measured using a single
interval metric. Logarithmic transformations change non-linear test data into interval data suitable
for analyses and interpretation. According to the Rasch mathematical formulas, the logarithmic
transformation of test results is the natural logarithm (log to base €) of the ratio of correct responses
to incorrect responses, or the natural log of the probability of getting an item correct.

The Rasch statistical procedures generate output that demonstrates how well a set of observed
test items fits the model’s expectations in terms of probabilities, including the reliability of both
persons and items based on ability and difficulty (Wright & Stone, 1979; Wright & Masters, 1982;
Michell, 2003: Bond & Fox, 2007). In essence, the Rasch mathematical formulas compare
observed data (outcomes) to expected outcomes (probabilities) and a statistical determination is
made as to how well the field observations fit the model’s expectations. According to the Rasch
dichotomous model, the probability of a person responding correctly to a particular item is a
function of the difference between a person’s ability and the item’s difficulty. These probabilities
are expressed as logit measures (log odds units). A logit with a value of 0.0 is set at the midpoint of
the item difficulty estimates. Higher logit values indicate greater item difficulty and greater person
ability (Wright & Stone, 1979; Wright & Masters, 1982; Smith, 1991). We believe that empirical
statistical analysis based on the Rasch model is a viable way to produce quantitative evidence of
construct validity when evaluating behavioral outcomes based on the written examination.

In the Rasch dichotomous model, the mathematical expression for the probability of a person

answering an item correctly takes the form:
Pni (x=1)=1f(Bn- D) (1)
where P is the mathematical probability of a correct response (X = 1), Bnis the estimated ability of

the person, Di is the difficulty of the item, and f is the function of the difference between the person
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ability and the item difficulty (Andrich, 1978; Rasch, 1960; Smith, 1991). When inserting values
into the formula, variables B and D are expressed as logit values, i is any given item, and P is
expressed as a percentage or probability.

The Rasch model addresses several measurement principles that are central to construct validity
and are particularly useful for assessing behavioral outcomes (Bond and Fox, 2007). Taken as a
whole, the resolution of these fundamental measurement issues can help establish the validity of
inferences made from written test scores (Bond and Fox, 2007). They include:

a) unidimensionality;

b) item-to-model fit;

¢) hierarchical difficulty and ability estimations; and

d) the reliability of inferences made from scores.

Unidimensionality (a) refers to measuring only one competency of an individual at a time. That is,
questions must function conjointly and adequately define one underlying competency—here, the
ability to conduct speed measurement enforcement. Item to model fit (b), measured by Rasch FIT
statistics, is an internal mechanism that refers to the ability of the items on the test to measure what
they intend to measure. In other words, items must fit the model’s expectations. Rasch analyses
can provide us with a fundamental understanding of the usefulness of the items and how well they
are functioning (c). Items (criteria) that do not fit the Rasch model could be threats to validity and
reliability (d). However, if the items fit the Rasch modeled expectations, we will have confidence
that they are working to a level of statistical significance and that each item contains the appropriate
psychometric property.

When applying the Rasch model, item difficulty and person ability estimations are measured in
terms of logits (measures), which are placed on a common interval scale for further exploration and

analysis. Both items and persons are mapped along a common logit scale. As Bond and Fox

(2007) explain, “Each item and person is located along the logit scale according to its estimated
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value: more positive (higher) persons are more able and more positive (higher) items are more
difficult” (p. 34). The analyst can then determine which items and which persons fit the model’s
expectations. Ultimately, we must arrive at certain conclusions based on responses to and make
valid inferences based on scores, either positively or negatively. Bond and Fox (2007) state:
...quantitative researchers in the human sciences are focused too narrowly
on statistical analysis, and not concerned nearly enough about the quality
of the measures on which they use these statistics. Therefore, it is not the
authors’ purpose to replace quantitative statistics with fundamental

measurement, but rather to refocus some of the time and energy used for
data analysis on the construction of quality scientific measures. (p. 2)

Data Analyses

We analyzed the responses of 94 test takers, collected from seven distinct test sites, using the
Rasch model for dichotomous data, as driven by the WINSTEPS software (Wright & Masters,
1982). To obtain evidence of construct validity, we calculated person and item reliability estimates,
item difficulty levels, person abilities, standardized statistics, and model fit statistics and compared
them to the Rasch probability estimations.

As can be seen in Table 5, the reliability for items is .86, based on the real reliability estimates
(RMSE). These estimates are analogous to the Cronbach’s alpha used in conventional statistical
analyses. The item reliability of .86 demonstrates that the items created a well defined ability, that
is to say, the items are unique and distinct, yet measure one competency (item separation). The
outfit mean square statistics demonstrate that the items fit the Rasch estimations well, as do the
standardized z statistics. Acceptable mean square statistics (MNSQ) range between 0.8 and 1.2, as
suggested by Bond and Fox for dichotomous models (Bond & Fox, 2007). Acceptable standardized
Z statistics fall between +2.0 and -2.0. Values greater than +2.0 indicate potential irregularities or

randomness and values less than -2.0 indicate potential redundancies.
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Table 5
Summary Rasch Statistics—36 Items

SUMMARY OF 36 MEASURED ITEMS

RAW MODEL INFIT OUTFIT

SCORE COUNT MEASURE  ERROR MNSQ  ZSTD MNSQ  ZSTD
MEAN 80.4 94.0 .00 .43 1.01 1 .94 .0
S.D. 12.2 .0 1.28 .22 .07 .5 .32 .8
REAL RMSE .48 ADJ.SD 1.19 SEPARATION 2.45 ITEM RELIABILITY .86

Outfit measurements are unweighted estimates of the degree of fit to the model estimations and
confidence in these measures is expressed in terms of the standardized z statistic. Outfit statistics
are sensitive to unexpected extreme responses, whereas infit statistics are weighted by the distance
between persons and items (Wright & Masters, 1982). For evidence of fit, outfit and infit mean
square statistics should be near 1 and z-std statistics should be near 0.0. The logit measures
indicate how close the items are to one another in terms of their contribution to an understanding of
the competency. The outfit mean square statistics in Table 5 indicate that the items on the written
test fit the Rasch expectations and we therefore believe them to be suitable as measures of the
underlying construct of interest (competency in speed measurement enforcement).

Person and item measures are displayed in Figure 1. The average logit measure of persons is
2.27. As can be seen, the average student ability is higher than the average item difficulty, which
means the test is not beyond the ability level of the students. The mean item measure is arbitrarily
set at 0.0 by the Rasch formula. The standard deviation of 1.28 for measured items is
near in value to the adjusted standard deviation of 1.19. The adjusted standard deviation is what
happens when measurement error is removed from the analysis and these two numbers should be
close in numerical value. The variable map displays student ability next to item difficulty on a
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common hierarchical scale, as represented by logit values (-2 through +4). This creates a single
frame of reference. The students (represented by O’s) are plotted to the left of the center line and
item numbers are located to the right of the center line. The better performing students appear
toward the higher end of the scale and the lesser performing students appear toward the lower end.
Similarly, items that are more difficult are located toward the higher end of the scale. On the
variable map, the Rasch model establishes the midpoint logit values at “M” along the measurement
scale for persons and for items. “S” and “T” are one and two standard deviations from each mean.
As can be seen in Figure 1, the average ability of the students is above the average difficulty of
the questions. We want the test to measure ability, but at the same time not be too difficult for the
test takers. Clearly, the students have no difficulty in demonstrating competency on this exam.
We believe that the items are fair, job-related, unbiased, and fit the Rash modeled expectations
for construct validity. Items 35, 29, 36, 6, and 20 perhaps work best among the mid-range of
student ability and items 3, 21, 9, 14, 23, and 27 work best among the poorer performing students.
The test itself could perhaps be more difficult, but our intent is not to create opportunities for
failure. Rather, it is to ensure that everyone has a minimum and acceptable level of competency
before being certified as a speed measurement operator by a Michigan law enforcement agency.
During 2010, we assured the field that no student would fail to meet the speed measure standard
based on the written examination alone. This gave us time to collect data and conduct the relevant
statistical analyses using the Rasch model. But now, the written exam can be used for pass-fail
determinations and the instructors can be confident that the interpretations from student scores

remain valid and reliable.
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Conclusion

Based on the steps taken for validation, as outlined in this document, the MCOLES staff
believes that it has established a legitimate connectivity between its speed measurement standard
(testing and measurement) and the essential job functions of a patrol officer in Michigan. This
position is based on a detailed exploration of the job task analysis, input from content specialists, a
review of the professional literature, and quantitative statistical analyses. Moreover, the staff
believes it has designed a reliable assessment instrument where scores (outcomes) can be validly
interpreted. Ultimately, the purpose of a state regulatory agency such as the Michigan Commission
on Law Enforcement Standards is to ensure the safety of its citizens by licensing only those who
possess a minimum level of competency. Maintaining the validity and reliability of both the
training and testing process can ensure that the system for producing such candidates functions as

intended.
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Appendix | - Speed Measurement Standards

1.

Speed Measurement

For certification as a speed measurement operator, candidates must:

Be licensed as a law enforcement officer in the state of Michigan.

Satisfactorily complete a 24-hour speed measurement class, which includes testing and practical
exercises.

Maintain 100 hours of speed measurement enforcement per year.

Recertify as an operator once every five years through updates, testing, or demonstrated
proficiency.

. For certification as a speed measurement instructor, candidates must:

Function as a speed measurement operator for a minimum of two years.

Satisfactorily complete a general instructor school (minimum 24 hours) OR

possess demonstrable prior work experience in teaching or classroom instruction.
Satisfactorily complete a 16-hour speed measurement instructor class.

Recertify as an instructor once every five years through updates, testing, or proficiency.

. Equipment procurement and specifications are as follows:

Each law enforcement agency shall determine the type and model that best fits its needs.
Consideration should be given to device performance, size and mounting, optional features and
functions, compatibility with existing speed measurement equipment, agency policies and
procedures, and potential maintenance costs.
Although the courts in Michigan rule on the admissibility of evidence, MCOLES supports the use
of speed measurement devices that comply with the International Association of Chiefs of Police
Consumer Product List (CPL).

Equipment procured by agencies shall be electronically pre-tested by the manufacturer before
they are put into use in Michigan. Proof of compliance is demonstrated by being placed on the
consumer product list.

The State of Michigan's Department of Management and Budget (DMB) maintains an open bid
contract for new speed measurement equipment, which may be used by agencies.

It is not necessary to have the devices periodically recertified because a properly trained operator
will be able to determine if a specific device is malfunctioning.
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APPENDIX Il - Performance Assessment
PERFORMANCE ASSESSMENT

In an ideal setting, the instructor will have enough time and resources to administer a real life scenario with
role players or actors in order to evaluate performance. Such an exercise gives the instructor the ability to
evaluate and assess a participant’s behavior in a contextual situation — in other words, a situational
evaluation. It is important to understand that scenario assessments move beyond merely measuring the
ability of an officer to demonstrate a particular skill set learned during the training session. Instead, true
behavioral outcomes should be explored and assessed. Therefore, the checklist used in the following
exercise is based on core competencies rather than on mechanical knowledge, although rote tasks are
required during the evaluation process.

If the participant is a licensed law enforcement officer, he or she may be evaluated in real traffic situations.
If the participants have not yet been licensed as law enforcement officers, no actual traffic stops or
enforcement shall occur.

The traffic scenario is general in nature, but allows for various modes and directions for the operation of the
device.

THE SCENARIO OUTCOME:

Prior to starting a patrol shift, an officer attends a briefing and learns that a specific stretch of roadway
has been targeted for speed measurement enforcement. The officer is assigned to operate the speed
measurement device along this roadway and to stop, and cite, speeding violators.

The officer performs the proper functionality tests of the equipment, verifies the accuracy of the patrol
vehicle speed, and conducts the necessary verification procedures of the instrument. On the scene, the
officer accurately measures the speed of a target vehicle, determines that the vehicle is traveling above
the posted speed limit, stops the vehicle and issues a citation for the violation.

At the conclusion of the encounter, the officer articulates a summary of the incident and the tracking
history of the vehicle.
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INSTRUCTIONS TO ROLE PLAYERS:

OFFICER:
Conduct speed measurement enforcement and cite violators.

VEHICLE DRIVER:

When the officer pulls you over, be cooperative and generally respond to the questions asked of you.
Don’t admit to speeding right away and perhaps make excuses as to why you may be traveling a little
fast. Be sure to note your actual speed just before being stopped. Perhaps do not respond at all to a
few questions and make the officer repeat the question. Play the role of a motorist who is slightly
irritated by being stopped and questioned, but generally cooperate with the officer’s request.

Produce your driver license, if asked. If asked about drinking or drugs, indicate that you are not under
the influence, and that you are not taking any medications. In general, do not set the officer up for
failure. Instead, follow his or her directives and do not argue long or become physical with the officer.
If the officer communicates appropriately, be receptive and comply with his or her requests. If asked,
provide contrived demographic information.

INSTRUCTIONS FOR EVALUATORS

Evaluate the participant’s performance based on the six major assessment areas that appear on the front of
the evaluation form. Ifa “no” is checked in any of the assessment areas, the participant shall not have
achieved the desired outcome for the exercise. As in real life, most participants will not perform with 100%
accuracy, therefore, performance that is “mostly correct” or “sufficiently correct” shall be rated as a “yes” in
the checkboxes numbered 2 through 6. In other words, not all the items listed beneath each core competency
need to be performed perfectly in order to receive a checkmark in the “yes” box. However, the participant
must achieve the desired outcome (checkbox 1).

Use the following anchors to guide your determination of “yes” or “no” in the assessment areas:

1. ACHIEVES DESIRED RESULT

The officer prepares properly for speed measurement enforcement and appropriately stops, and cites, a
speeding motorist based on the display readout.
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2. MANINTAINS LEGAL PRINCIPLES

Establishes probable cause that a speeding violation has occurred.

Establishes that the target vehicle was the vehicle in violation of the speed limit.
Verifies the proper working condition of the speed measurement unit.

Sets-up in an area that minimizes spurious readings.

Tests the equipment prior to the shift.

Tests the equipment after the shift.

Articulates the tracking history procedure.

Issues the citation for the appropriate violation.

w

DEMONSTRATES OFFICER SAFETY

Selects a safe location for the traffic stop.

Safely and tactfully approaches the violator’s vehicle.
Maintains eye contact with partner, if backup is on the scene.
Maintains safety through positioning.

Is attentive to the violator and vehicle while writing the citation.

s

PERFORMS ACCORDING TO APPROPRIATE POLICIES AND PROCEDURES

Properly aims the unit’s antenna.

Independently calibrates the patrol vehicle’s speedometer.

Performs proper verification and functionality checks (voltage, light segment, circuits, audio).
Demonstrates an understanding of the unit’s controls and features (RFI, audio, RF, squelch).
Demonstrates the ability to explain factors that may affect displays.

Documents the situation for an informal hearing or for court.

Meets the expectations of the violator and community.

o

DEMONSTRATES PROPER COMMUNICATION SKILLS

Remains impartial and does not let personal beliefs affect behavior.

Notifies dispatch of the traffic stop.

Communicates details of location, type of vehicle, and reason for the stop.

Runs appropriate checks through LEIN.

Asks about drinking or drug use, if appropriate.

Patiently asks straightforward, direct questions.

Maintains calm demeanor and speaks clearly, repeating questions when necessary.
Does not argue with the violator.

6. DEMONSTRATES DECISION MAKING ABILITIES

As the exercise concludes, require the officer to articulate an evaluation of his or her performance.
Listen to the officer first and avoid telling the officer what he or she did correctly or incorrectly before
listening to a rationale. Given enough time, have the officer submit this information in written form,
perhaps by writing notes in preparation for a hearing. Through questioning, discover to what extent
the officer was able to perform properly for the right reasons. Here, assess their ability to problem
solve and critically think within the context of the exercise.

Through questioning, determine whether the participant:
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Identified and understood the context in which traffic enforcement occurs.
Considered any alternative courses of action during the exercise.

Justified the positioning of the patrol vehicle for speed measurement enforcement.
Ensured that the performance was consistent with law and policies/procedures.
Analyzed and evaluated the results (articulated a self-assessment).

Sample Questions:

What steps did you take to conduct speed measurement enforcement? Did you consider more than
one solution or approach?

What due process rights or constitutional principles are involved here?

How would you characterize the performance difficulties in this scenario?

Describe how you established the legal authority to cite the violator.

In general, evaluate your performance. Is there anything you could have done better or
differently?

What long-term approaches should be considered? Any ideas on how to reduce traffic violations?
Who in the community can help?

The evaluation form contains blank lines for the evaluator to record his or her open-ended observations
during the officer’s performance. Here, be sure to document objectively the behavior of the officer in the
exercise. For example, do not write, “Failed to demonstrate proper officer safety.” Instead, write, “The
officer never made eye contact with partner.” The actual behaviors recorded by the evaluator will be used as
the justification for deciding whether to mark a “yes” or “no” on the front of the form.

Speed Measurement
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SPEED MEASUREMENT EVALUATION FORM

OFFICER

EVALUATOR

SCENARIO/SITUATION DATE

ASSESSMENT AREA YES NO

1. Achieves Desired Result O O

2. Maintains Legal Principles o o

3. Demonstrates Officer Safety o ]

4. Performs According to ] m]
Appropriate Policies and Procedures

5. Communicates Effectively ] ]

6. Demonstrates Decision Making Ability | |
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OBSERVATIONS BY EVALUATORS:

Evaluator

Date
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Commentary:

The speed measurement evaluation template is the result of foundational research done by the MCOLES
staff and is based on the recommendations provided by testing practitioners and content specialists. Pass-fail
determinations are high-stakes endeavors. Therefore, the descriptive data contained in the template must
accurately represent the abilities of the participants. Similarly, MCOLES and the evaluators must be able to
validly interpret the observations and ratings as true measures of a level of competency.

Ability is being measured against six core competencies. The conventional approach to testing is often
based on the measurement of basic knowledge (declarative learning) or mechanical skills. Basic knowledge
and skills are important components of testing and training, but here the evaluation essentially shifts from
measuring ‘“knowledge” to assessing “performance.” Stated in behavioral terms, the template is designed to
capture how a participant performs or demonstrates abilities, rather than what the participant knows.

Note that the template does not include a scoring rubric or a rating scale numbered, say, 1-5. Scoring rubrics
typically do not generalize to the participant’s overall level of proficiency. Instead, evaluators should use
written performance descriptors in the form of clearly articulated observations and comments, using
declarative sentences, in order to best document an overall level of competency. Such documentation should
be completed prior to checking the boxes “yes” or “no” regarding a particular measuring criterion. The
intent is to capture the quality of the behavior and to document a rationale for the pass-fail determinations.
This moves the evaluation process from a quantitative one to a more qualitative, holistic, or global
assessment of behavioral outcomes. The end result is a much more useful document that reflects the ability
to conduct speed measurement enforcement.

In 2007, the MCOLES staff developed a generic model for assessing performance, primarily through the
work contributed by content specialists in Michigan and elsewhere. The assessment template used here for
the speed measurement exercise is based on that generic model. MCOLES facilitated work sessions with
those in Michigan who possessed the requisite knowledge and expertise in testing and training, especially in
the area of contextual performance. The group created a prototype assessment template that was
subsequently pilot-tested in the recruit training environment. MCOLES would like to acknowledge the time
and energy volunteered by all the members of this work group and the participation of the pilot sites.

The staff then facilitated a series of conference calls with testing specialists and practitioners from five US
states, Canada, England and the Federal Law Enforcement Training Center (FLETC). Many of the
participants worked for MCOLES’ counterpart organizations and therefore understood the importance of
measuring true behavioral outcomes. Using the MCOLES generic model as a starting point for the
discussions, the group explored the theoretical underpinnings of qualitative assessment. Everyone had an
opportunity to share their ideas from their unique perspectives. Ultimately, the participants reached a
consensus as to what a valid and reliable assessment template should look like. MCOLES made refinements
and edits to the model, based in pertinent part, on the recommendations and suggestions of this group.
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