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Background. The measurement of program imple-
mentation and policy adoption is an essential evalua-
tion component of any health intervention program.
Data on program implementation are used to monitor
program progress; identify elements of a program to
be strengthened or eliminated; provide accountability;
and help explain program effects.

Method. This paper reviews approaches to measuring
the implementation of school-based programs and pol-
icy to promote physical activity and healthful eating
among youth. Areas examined include classroom in-
struction, food service, physical activity classes, and
school policies. Operational definitions of implementa-
tion and methods of collecting data are described
and compared.

Results. Most implementation measures are focused
on two dimensions: quantity (dose or completeness)
and quality (fidelity). Data collection methods include
the use of teacher self-report recorded through check-
lists, questionnaires, and interviews. Classroom obser-
vations by a trained observer are also used. Studies of
policy development have used archival records and
semi-structured interviews.

Conclusions. Considerable variability exists across
studies in how program of implementation is defined
and measured. This is in part due to the need to tie
measures closely to the content and format of the inter-
vention. More work is needed to assess and compare
the reliability and validity of various approaches to
measuring implementation.
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INTRODUCTION

Recent studies suggest that insufficient physical ac-
tivity and unhealthy dietary patterns during youth con-
tribute to increased mortality and morbidity in adult-
hood. School-based programs that are carefully
designed and implemented can play an important role
in promoting lifelong physical activity and healthy
eating among young people [1,2].

Measurement of program implementation and policy
adoption is an essential component of any public health
or educational intervention and is critical to ensuring
the success of these programs such as those conducted
in schools [3-6]. Data about the implementation of any
program can be used to improve the program by identi-
fying elements that need to be strengthened or elimi-
nated while it is ongoing or before it is to be imple-
mented more widely [6-9]. Implementation data also
may be used to develop benchmarks to monitor progress
toward specified goals [4,6,9,10], to provide accountabil-
ity to funding sources or other stakeholders [4,5,11-14],
and to explain program effects [3,4,7,15,16]. Program
implementation data from rigorously designed inter-
ventions that are carefully analyzed can demonstrate
the impact of specific intervention strategies, explain
study outcomes [7,15,17-23], and infer the success or
failure of an intervention strategy [3,4,7,15,24,25].
Data on program implementation should be part of a
process evaluation used to help determine how program
elements impact the mediating variables hypothesized
in theoretical models of interventions [26].

This paper will review approaches used to measure
the implementation of school-based programs. These
approaches are applied to classroom curricula, food ser-
vice, physical activity classes, and school-wide policies.
Although this paper will focus on school-based pro-
grams, measures of program implementation can be
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applied to youth programs conducted outside of school
settings [27].

The measurement of program implementation of
school-based health interventions varies considerably
across studies. Some variability is due to a lack of con-
sistency and clarity in definition of terms—a symptom
of a still-developing field. Some is inherent to the task of
measuring program implementation because measures
must be tied closely to the intervention being evaluated,
and interventions vary widely.

In designing implementation studies of school-based
physical activity and nutrition programs, researchers
focus largely on two key constructs: quantity, or dose—
how much of the intervention was delivered; and qual-
ity, or fidelity—to what extent the intervention was
delivered as intended. These constructs are closely re-
lated and are sometimes used interchangeably.

To document program implementation, investigators
have used three types of data collection: examining ar-
chival records, observing activities using trained ob-
servers, and self-reporting—typically by teachers or
other staff through interviews with trained interview-
ers, self-administered questionnaires, logs, or focus
groups. Each approach has different strengths and
weaknesses [6,11].

Although examining archival records can be rela-
tively inexpensive, investigators typically find this ap-
proach to be the least useful because existing records
often do not provide the specific program implementa-
tion information needed. Using trained observers is
generally considered the most objective data collection
approach, but this method is more expensive than self-
report logs or interviews, and the costs involved pre-
clude collecting observational data on every teaching
session or school activity [15]. Furthermore, the pres-
ence of observers in the classroom is intrusive; teachers
may alter their teaching behavior to meet what they
believe to be the expectations of the observers. Finally,
investigators use checklists or logs that are maintained
by school staff. This approach to data collection is rela-
tively economical but may have shortcomings in the
guality of the data and places the burden of completing
records on the school staff [15].

Classroom Curricula

Measures of implementation of classroom curricula
are reviewed in this section. A more detailed description
of implementation measurements used in studies of
classroom health education programs is provided in Ta-
ble 1.

Quantity. The measurement of quantity, which is
also called dose or completeness, has been defined in
the literature in at least three ways:
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» The proportion of the curriculum covered, which
has been defined as the number of activities or specific
lessons completed of the total required by the curricu-
lum [15,17,19,28-35]. This is the most commonly used
measure of quantity, but sometimes it also has been
used as a measure of quality.

* The absolute amount of instruction delivered. This
value is generally measured as the number of hours or
minutes of classroom instruction or as a count of stu-
dent activity sheets or workbook pages completed by
the class [7,15,18,22,30,36].

» Asubijective assessment of how much of the curricu-
lum was covered [15].

Classroom observations to document quantity
[15,23,35-38] have been used, but measures of quantity
are most commonly obtained through a teacher’s self-
report [15,23,29,30,33,34]. Typically, teachers use a
checklist or log to indicate the amount of time spent
delivering the curriculum, the activities completed dur-
ing each session, and the materials used [22,29]. Ideally,
teachers should complete the checklists or logs soon
after each session, because the accuracy of recollection
decreases as the time between the event and the re-
porting of the event increases [39].

Quality. Quality, which is also called fidelity, has
been defined in the literature in at least three ways:

» The proportion of individual curricular activities
that were conducted as intended or as described in a
curriculum guideline [7,29,34,36,37,40].

» The proportion of session plans and materials that
were not modified (no activities were omitted or al-
tered [19].

» Ascore determined by deducting points from a base
score for each deviation from the curriculum judged to
be detrimental and by adding points to the base score for
each deviation judged to enhance the curriculum [41].

Data that are used to assess quality are sometimes
obtained through logs in which teachers rate how
closely the curriculum guide was followed during each
session [29,30,34,35], but more commonly these data
are obtained through observation. Observation forms
can be designed with sufficient detail to allow research-
ers to group activities by key teaching tasks, with
groupings often determined by the theoretical frame-
work supporting the intervention. For example, in the
Gimme 5 study, tasks were grouped according to teach-
ers’ didactic behaviors, modeling, and use of social rein-
forcements [8]. This information can then be used to
identify which tasks a teacher did or did not carry out
and which teaching tasks were associated with the pro-
gram’s outcome.

Composite or multidimensional measures of imple-
mentation. Composite scores that combine measures
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TABLE 1

Summary of Implementation Measures of Classroom Instruction by Study

Characteristics Data collection

Program Design assessed methods Validity/reliability
* CATCH (Child * 96 schools randomized, * Quantity » Teacher’s checklists  « Quality correlated with
and Adolescent * 56 intervention schools Percentage of activities quantity [19]
Cardiovascular * 4 states (MN, CA, TX, LA) completed
Health Project) * Grades 3-5
[19,29,36,39,52]  Cardiovascular risk * Quality * Observations * Interrater reliability
behaviors Percentage of activities (100% interrater
« Policy, physical education, modified agreement in third grade)
food service, families, [29]
classroom instruction
* GIMME 5 * 16 schools randomized * Quantity » Teacher's self-report  « Self-report measure
[8,15,78] « 8 intervention schools Percentage of activities logs correlated with two
» Georgia only completed measures obtained from
* Grades 3-5 * Teacher's interview teacher interviews (r = 0.51;
* Increase fruit and vegetable = 0.002 and 0.66
consumption P < 0.001) [15]
« Classroom instruction
* Quality *» Observations * Interrater

* SHEE (School
Health Education
Evaluation)
[17,18]

* SHCP (School
Health Curriculum
Project) [7]

* Naturalistic and
experimental study

+ 1071 classrooms; 20 states

* Grades K-11

* 4 curricula: School Health
Curriculum Project,
Project Prevention;
Health Education
Curriculum Guide),

3 Rs and High Blood
Pressure
 Classroom instruction

» 10 schools randomized to
condition; 5 intervention
schools

« lllinois only

* Grade 5

* General health

* Classroom curriculum

Tasks grouped into 11
categories by function
(e.g., procedural, didactic)
Percentage of procedures

completed

* Quantity » Teacher
Number of hours of questionnaires
instruction

Percentage of
curriculum completed

* Teacher
guestionnaires

* Quality
Average rating of degree
to which components
were taught without
modification

» Degree of implementation
Full implementation
required instruction hours
over the minimum and
80% of activities taught
and greater than average
degree of fidelity

* Quantity
Amount of classtime
devoted to health
instruction

* Questionnaire
+ (Data sheet on
health instruction)

* Quality
Was activity implemented
as planned, modified,
not implemented

* Teachers logs
* (Teacher activities
analysis reports)

Whether curriculum
materials were used

* Teacher logs
(materials analysis
report)

reliability—Fidelity
Index Score: (r = 0.93);
individual items
(kappa = 0.68)

* Correlations with
measures of quantity
(r = 0.12 to 0.33) [15]

*N/A

* N/A

* N/A

* N/A

» Observations on 10
randomly selected days
(2 per classroom);
Observer and teacher
reports agreement:
25-100% (mean 81.5%)

* N/A
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TABLE 1—Continued

Characteristics Data collection
Program Design assessed methods Validity/reliability
* THTM (Teenage » Experimental and * Quantity » Implementation logs <« N/A
Health Teaching naturalistic study Number of minutes spent
Modules) [30,33] * Training substudy on required modules
(85 of 111 experimental * Quality * Implementation logs « N/A
school teachers randomized Lack of modification and < Level of use
to receive training) high percentage of telephone interview
» Multiple health behaviors required activities taught
» Classroom curriculum
* Curricula diffusion «21 No. Carolina school * Quantity * Teacher checklists * N/A
(Project SMART, districts randomized to Percentage of activities
Growing Healthy, condition taught
THTM) [33] « Offered choice of
implementing 1 of 3
curricula
» Grades K-9
» Multiple health behaviors
 Classroom curriculum
* Changing the * Pilot study, 6 schools receive « Quality * Teacher logs * N/A
Course [41] intervention, 26 teachers, 2 Augmentation score:
states Starting at 0; 1 pt added
» Grades 1-6 for lesson taught to which
+ Food choices teacher added relevant
* Classroom curriculum content; 0.5 pt added for

each lesson in which
teacher altered instruction
deemed enhancing

Fidelity score: Starting
with base score of 15 for
lower and 16 upper
elementary; 1 pt subtracted
for each lesson not taught,
0.5 for each lesson taught
but content omitted, 0.25
subtracted for each lesson
taught with modifications
deemed detrimental

* Know Your Body;, 5 schools assigned to » Degree of implementation < Teacher » Compared rating to mean
NY [22] condition by district; Ratings intended as questionnaire number of pages
3 intervention composite measure of » Head teacher ratings completed in four student
» Grades 1-4 at baseline quantity and quality * Project coordinator activity books for last
» CVD risk behaviors Number of modules rating year of study; Spearman
* School programs and covered; nhumber of rank correlations: project
classroom instruction activities covered; num- coordinator = 0.68; head
ber of minutes spent teacher = 0.49; teacher
teaching per week self-report = 0.56
* Know Your Body;, 13 intervention schools, * Quantity *» Teachers activity * N/A
DC [23] 82 teachers Activities taught report
» Grades 4-8 » Count of workbook
» CVD risk behaviors pages
* Classroom instruction * Quality * Classroom * Checklist reviewed by
Measures to assess observations expert panel of three to
teacher’s performance * 20-item checklist assess content validity
and status as role » Agreement between
model observation scores and

project staff opinions of
overall effectiveness
(gamma 0.80)
« Teacher effectiveness
Composite score of quality
and quantity
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of quantity and quality are sometimes used to measure
implementation of classroom instruction [15,22,23,
30,35]. In the Know Your Body study, Taggart and col-
leagues [23] created a composite measure of a teacher’s
“effectiveness” by combining a quality score (based on
observers’ ratings of a teacher’s performance in the
classroom) with a quantity score (the amount of curricu-
lum taught based on teacher’s self-report and observers’
ratings). Connell and colleagues [17,18] created a com-
posite measure of “extent of implementation” for the
School Health Education Evaluation (SHEE) project by
combining hours of instruction delivered, the percent-
age of required activities taught, and the extent to
which components were taught without modifying
plans or materials.

Strengths and weaknesses of classroom curriculum
implementation measures. Only a few investigators
have attempted to validate measures of implementa-
tion of classroom curriculum in the area of health educa-
tion. In Know Your Body, Resnicow and colleagues [22]
compared a relatively objective measure of quantity,
the number of pages completed in student workbooks,
with three less objective measures collected at the end
of the school year. These measures were the teacher’s
self-report of the number of activities and the number
of minutes spent teaching per week, the head teacher’s
rating of each classroom teacher reflecting both quality
and quantity of implementation, and the project coordi-
nator’s assessment of quality and quantity. The Spear-
man rank order correlations indicated that the project
coordinator’s ratings had the highest correlation (0.68)
with the number of pages completed in the activity
books. The correlations for the teachers’ and head
teachers’ ratings were only 0.56 and 0.49, suggesting
that the project coordinator offered a more objective
assessment of implementation than did the teachers’
self-report and the head teachers’ assessments.

Basch and colleagues [7] estimated the validity of
teachers’ reports of quality. Teachers were asked to re-
port on which activities were planned, modified, or
omitted. The teacher’s self-report was validated by ob-
serving implementation in a randomly selected sample
of classrooms. Average agreement between the self-
reports and the observers was 81.5% (range: 25—-100%).

In the Gimme 5 study, Resnicow and colleagues [15]
compared three measures of implementation: a mea-
sure of quantity based on the percentage of activities
covered as recorded in the teacher’s self-report ques-
tionnaires, a measure of quantity based on postimple-
mentation interviews with teachers, and a third mea-
sure obtained through classroom observations by
trained observers. The correlations between self-report
guestionnaires and two methods of coding interview
data were 0.51 and 0.66, respectively. These were sub-
stantially higher than the correlations between each of
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these measures and those obtained by trained observers
(range: 0.12-0.33). The self-reported measures of quan-
tity also were not associated with posttest measures of
the study outcomes (student knowledge and fruit and
vegetable consumption), whereas the measures ob-
tained through teacher interviews and classroom obser-
vation were correlated with these study outcomes. The
differences in correlations may be due, in part, to differ-
ences in methods of data collection (self-report versus
observations). Resnicow and colleagues [15] concluded
that postimplementation interviews and classroom ob-
servation yield the most valid data for measuring imple-
mentation.

If workbooks are used in the program, Resnicow and
associates [22] found that counting the number of com-
pleted workbook pages may be a more objective mea-
sure of quantity than teacher self-report and may be the
preferred method for measuring quantity. Workbooks,
however, have their own sources of error—Ilost work-
books, for example, result in missing observations.

Studies reported by Resnicow et al., [15], Davis-
Hearn and Baranowski, [8], and Basch et al. [7] suggest
that classroom observations may be a better method
than teacher self-reports for measuring quality, but
these observations are intrusive and costly and cannot
be conducted routinely for all teachers. Classroom ob-
servations place fewer reporting burdens on teachers,
but teachers may find having an observer in the class-
room inconvenient and inhibiting. The validity of obser-
vational data can also be challenged because the partici-
pants may modify their behavior due to the presence
of an observer, particularly if plans for the observation
are announced in advance [15,39].

Matheson and Achterberg [42] described an approach
to collecting very detailed data on how a computer-
assisted instruction program for nutrition education
was implemented in a classroom. Their primary inter-
est was to assess changes in cognitive structures as the
students learned. They drew upon qualitative methods
including semi-structured interviews analyzed em-
ploying a grounded theory approach and detailed obser-
vations of how individual students used the program
and interacted with each other while using the pro-
gram. They acknowledged that qualitative approaches
can be costly and time consuming, requiring extensive
observer time in the classroom and coding time for anal-
yses, but they argued that the richness of the data
justified the effort.

Checklists or logs maintained by school staff can be
relatively economical compared to employing interview-
ers or trained observers to collect data. However, check-
lists, logs, or questionnaires place an additional re-
sponse burden on the school’s staff who are asked to
complete the forms. The reliability and validity of self-
reported data collected through checklists, logs, inter-
views and questionnaires can be challenged because of
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recollection (school personnel might not have a precise
memory of what was taught) and social desirability bias
(teachers might report having taught more than they
actually taught to make themselves appear to be more
competent or cooperative). Some teachers may report
teaching a topic even if they only made a brief mention
of it without covering the detail suggested in the curric-
ulum guide. This type of overreporting is more likely
to occur when teachers are asked to report on a topic
they value as one of lesser importance or priority. To
counterbalance the potential weaknesses of methods
relying on self-report, some studies combine indepen-
dent observations with checklists, questionnaires, or
interviews [15,22].

Currently, the science of documenting classroom in-
struction is relatively undeveloped. Those investigators
who have attempted to assess the reliability and valid-
ity of approaches to measuring implementation have
often used inconsistent definitions of quality and quan-
tity and different methods of data collection. The lack
of consistency makes an unqualified recommendation
of any one approach difficult and suggests the need for
more systematic study of the best methods and mea-
sures of implementation.

Physical Activity Programs

Providing students with a substantial percentage of
their recommended amount of physical activity is one
of the major goals of school-based physical education
programs [1]. Measures of both the quantity and the
quality of implementation are used to document the
implementation of these programs. Approaches to docu-
menting implementation of physical education pro-
grams in schools, as well as physical-activity-related
cocurricular activities such as recess, are described in
this section.

Quantity. Investigators examine the amount of
physical activity that students engage in or are given
the opportunity to engage in at school in at least two
ways:

» absolute number of minutes of opportunities for
physical activity that are made available to students
during the school day [43,44];

» absolute number of minutes of actual physical ac-
tivity and moderate to vigorous physical activity that
students participate in [43,45].

Teachers’ logs have been used to record the minutes of
opportunity students have to engage in physical activity
during physical education classes and recess breaks.
The PARC (Physical Activity Record of Classes) form
was designed to record minutes of physical activity op-
portunity by time period [45]. Information about the
context of the activity was recorded by noting whether
activity was “structured” time for physical education
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and, if so, whether the physical education was taught
by a classroom teacher or physical education specialist.

Data on the actual amount of physical activity en-
gaged in by students have been collected through obser-
vation and student self-report. The SOFIT (System for
Observing Fitness Instruction Time) instrument has
been used to track quantity of physical activity by obser-
vation in several research studies [43-47]. Trained ob-
servers track randomly selected students during a class
period. At timed intervals, the observers record three
features: the level of intensity of activity (e.g., very
active) and body position (e.g., lying, standing) during
the observation interval, the lesson context during the
interval (e.g., general information, knowledge, or motor
activity instruction), and the teacher’s behavior (e.g.,
promoting fitness, demonstrating, observing). At the
conclusion of the session, observers record the lesson
length. The SOFIT data can be used to estimate the
mean number of minutes of physical activity, the mean
number of minutes of moderate to vigorous physical
activity, and the proportion of class time devoted to
different types of activities.

Asking students to record their level of physical activ-
ity on an ongoing basis is a low-cost approach. For exam-
ple, in the DUCK Walking Project (Discover and Under-
stand Carolina Kids), elementary school classrooms
used a simple log to record the date and the number of
miles walked by the class (Jennifer J. Stellar, DUCK
Walking, unpublished manuscript). However, this ap-
proach places the response burden on the students
asked to complete the forms and the teachers asked to
monitor their completion.

Quality. Investigators define the measure of quality
used in physical education or physical activity pro-
grams as the degree to which physical education lessons
are implemented as intended. This definition may in-
clude prespecified objectives that the teacher must meet
such as allowing a cool-down period at the end of a
session, encouraging students to be physically active
during the session, demonstrating enthusiasm, or hav-
ing adequate equipment available. In one study, Mc-
Kenzie and colleagues [46] reported items related to
quality as distinct characteristics rather than combin-
ing the items into a quality scale. They employed
trained observers to use the Lesson Observation Check-
list [45,46] to rate the class on such items as teacher
involvement, clarity of instruction, extent to which
safety guidelines were followed, appropriateness of
group size, and the extent to which the teacher re-
warded students for moderate to vigorous activity.

Strengths and weaknesses of measures of physical
activity instruction. McKenzie and associates vali-
dated the SOFIT instrument by comparing heart rate
data for children ages 4-9 for the instrument’s five
levels of physical activity based on the intensity of the
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activity and body position (lying, sitting, standing,
walking, very active). Because heart rates increased at
each level of activity, the investigators suggested that
the instrument was a valid indicator of level of physical
activity. The SOFIT items that pertained to the teach-
er’'s behavior and lesson context discriminated between
those classes with fitness as the primary focus of the
lesson and those without such instruction [46]. Teach-
ers in the fitness class promoted more physical activity
among their students and the students in the classes
were more physically activity than those in the nonfit-
ness classes. The items also discriminated between
those classes taught by physical education specialists
and those taught by teachers trained in other subjects.
When investigator’s calculated interobserver reliability
for the SOFIT they found the ratings to be generally
high [45,46]. In one study, agreement exceeded 88%
(range: 88.3-91.8%) for each of the three observation
categories: level of student activity, lesson context, and
teacher behavior [46].

The validity and reliability of log sheets used in the
DUCK walking program to record miles have not been
ascertained. It is unknown whether young students can
reliably track and record the miles they walk without
the close supervision of a classroom teacher or some
other adult. The validity and reliability of the PARC
and Lesson Observation Checklist have also not been
reported. The data obtained from the PARC form and
the DUCK form are subject to limitations of self-re-
ported data, including faulty recall of the number of
minutes of physical activity and overreporting the num-
ber of minutes for social desirability purposes. The limi-
tations of the Lesson Observation Checklist include the
potential cost of using trained observers. Observers,
however, can complete the checklist while they are com-
pleting the SOFIT instrument, which obviates the need
for training additional observers and scheduling addi-
tional observations.

Food Service Programs

Measures of both the quantity and the quality of im-
plementation of food service programs in schools are
reviewed in this section. The major focus in this area
has been to assess the implementation of menu and
food preparation changes in school cafeterias and expo-
sure to these changes. In addition, measures of imple-
mentation of nutrition education interventions spon-
sored or facilitated by the school food service program
are described.

Quantity. The measures of quantity employed to as-
sess implementation of food service programs differ
slightly from those used to measure implementation of
classroom or physical education; the measures assess
exposure to changes in menu and food preparation tech-
niques by documenting purchasing or consumption of
school meals. This is important, because unlike the
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classroom where students have less choice about their
exposure to the curriculum, students have more choice
about their exposure to the school lunch. They can opt
to avoid the altered school meals by bringing food from
home. These measures of quantity for food service pro-
grams include

 student participation in purchasing school meals
or the actual percentage of students attending school
who purchase the meal [43-52];

+ student consumption of school meals [50-52].

In the Go For Health study [51,53], investigators used
a randomly selected group of children to observe the
number of children who ate lunches prepared by the
school and the number of children who ate lunches
prepared at home. In a more refined approach, investi-
gators measured plate waste, which can be either ob-
served or weighed [54,55].

Quality. In the literature, investigators have de-
fined quality of school food preparation as

+ the extent to which staff carry out recommended
food purchasing and preparation practices [48,49,53,
56,57];

+ the actual nutritional quality of school meals that
is assessed either by chemical analysis or menu analy-
sis [48,50-52].

Investigators have identified different practices of
food purchasing and preparation that can be carried
out to reduce the fat, saturated fat, cholesterol, sodium,
and sugar content of school meals and to increase fruits,
vegetables, grains, and calcium-rich foods [48,49,53,
56,57]. Researchers have used interviews and observa-
tion to identify how many and which of these practices
are implemented and how often they are carried out
[49,58,59].

To assess the nutrient composition of food served in
schools, investigators may send randomly selected sam-
ples of food items to a laboratory for chemical analyses
[60]. In menu analysis, detailed information on menus,
recipes, and food preparation techniques is entered into
a dietary analysis program that computes nutritional
content based upon the food composition data in its
nutrient database. Many computerized programs are
available for completing these analyses [61,62]. These
programs vary in their cost, in the number of foods and
nutrients in their database, in their use of non-USDA/
vendor-specific foods, in how missing data are handled,
and in their ease of use. In addition, these programs
may also vary in their estimation of nutrient content
or dietary components [63]. Investigators use a variety
of methods to collect data on school-meal menus and
recipes including collecting usual or planned menus,
interviewing food service staff, and observing food ser-
vices on-site. Some investigators also use combinations
of these methods [49,50,64].
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Nutrition Education

The school cafeteria is an ideal location for nutrition
education [1,49,52]. In the Child and Adolescent Car-
diovascular Health (CATCH) study, for example, inves-
tigators measured quantity and quality of an educa-
tional program in a cafeteria setting using activity
checklists [36,49].

Quantity. The quantity of educational programs de-
livered through the cafeteria has been defined as the
number of promotional activities delivered by school
staff in the cafeteria. In the CATCH study, school staff
reported the number of promotional activities each
month on a checklist form completed by school staff
[36,49]. By documenting the nature and timing of cafe-
teria activities investigators can analyze their impact
or explore the link between the number or type of pro-
motional activities and the degree of school meal partic-
ipation.

Quality. Investigators should also consider mea-
sures of quality when documenting the implementation
of nutrition education activities conducted by food ser-
vice personnel. As in classroom instruction and physical
education, these measures are defined as the extent to
which the activities were conducted as intended.

Strengths and weaknesses of food service program
measures. The validity of different measures of food
choice and consumption by students and the food pur-
chasing and preparation practices of food services staff
have not been reported in the literature. Thus, how
many selection and preparation practices or what spe-
cific practices are needed to achieve nutritional quality
is not clear.

Although direct chemical analysis of food items
served to students is more expensive than a computer
analysis [60], investigators agree that it is a more accu-
rate measurement for some food components, particu-
larly micronutrients or trace compounds. Computerized
analysis requires the selection of a suitable dietary
analysis program as well as careful collection of repre-
sentative menu and recipe data. Ebzery and colleagues
[64] have summarized the advantages and disadvan-
tages of various methods for collecting the information
required to complete computerized dietary analysis of
menus and recipes. In addition, other reviews outline
the advantages and disadvantages of particular pro-
grams [61] and provide guidelines for selecting the pro-
gram appropriate for a particular purpose [62].

Policy Adoption and Implementation

Putting explicit policies in place is vital to implement-
ing an effective school health program and ensuring its
long-term sustainability [1,2,65]. The Center for Dis-
ease Control and Prevention outlined policies to sustain
school programs to promote physical activity and
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healthy eating [1,2]. These guidelines address curricu-
lar requirements and staff qualification, collaboration
among different school programs, and a supportive en-
vironment that promotes physical activity and healthy
eating such as having healthy snacks in vending ma-
chines and a variety of competitive and noncompetitive
intramural sports and recreation activities. Approaches
used to document policy adoption and implementation
are covered in this section.

The constructs of quantity and quality used to mea-
sure implementation of classroom instruction, physical
activity, and food service programs are generally not
applicable to recording policy adoption and implemen-
tation. Instead, this area of investigation focuses on
measuring the adoption of formal policies and the steps
that should occur to increase the chances of getting a
new policy adopted and implemented.

To document existing policies, investigators have
used data sources similar to those employed in most
implementation measures, for example, structured in-
terviews [58,66] and self-administered questionnaires
or acombination of both [58,67,68]. In the School Health
Policies and Programs Study, Kolbe and associates [58]
used a combination of self-administered questionnaires
on policies at the state and district levels and in-person
structured interviews at the school and classroom
levels.

Investigators have documented the development and
adoption of policy to the extent that school leadership
gives its endorsement and provides strong support for
proposed policies, the school staff is involved in identi-
fying, writing, or adopting specific policies, and the
school staff is involved in planning the program to im-
plement the policies [69,70]. The steps toward adoption
of a policy might be documented through records gener-
ated during the adoption process. Such records, which
often exist as part of school or other archives [25,71],
include

* letters of commitment by the school administration
to indicate interest in a policy;

» minutes of meetings held to discuss the policy that
record the presence of the individuals and institutions
actively involved in the discussions;

« annual reports with a description of policies
(existing and newly adopted);

* mission statements;

» program goals and objectives.

Milio [71] notes that policy adoption is greatly facili-
tated when there is greater agreement between policy
and program planners about the nature of the problem
to be addressed by the policy, the importance of the
problem, potential solutions to the problem, and who
is responsible for making decisions. Information for doc-
umenting the level of agreement on these issues might
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be available in existing school archives or records. Addi-
tional interviews with key participants might be re-
quired to obtain more detailed information. Semi-
structured interviews with open-ended questions can
be used to allow the respondent to describe his or her
perceptions of the conditions related to policy adoption
in his or her own words.

Strengths and weaknesses of approaches to document-
ing policy. Archival records such as documents con-
taining a description of policies, meeting minutes, and
written statements of support can be a potentially low-
cost source of information if documents are reliably
maintained and easy to retrieve. The information on
the records must be abstracted and organized through
some coding system. The location and abstraction of
data from archival records can be time-consuming if
records are incomplete or disorganized. The complete-
ness or accuracy of archival documents is not always
certain and can be difficult to verify.

The validity and the reliability of the surveys used
to document policies have not been demonstrated in the
literature. Thus, the items on the survey are probably
subject to all the potential limitations of self-reported
data, which include the tendency to seek social approval
by overreporting the existence of formal or informal
policies and recall bias.

Semi-structured interviews can be long and require
careful training of the interviewer to ensure that he
or she understands the intent of each question and
correctly uses probes to help the respondent amplify
comments. Semi-structured interviews also require
that the interviewer take thorough notes. Preferably
each interview should be tape-recorded and tran-
scribed. Once the interviews are completed, coders must
take the responses to each item and synthesize them
through a coding process, a process similar to that used
for coding policy documents. Coders must be carefully
trained to use the same criteria or definitions to catego-
rize responses.

The advantage of a semi-structured interview is that
detailed responses are obtained in the respondent’s own
words. This qualitative approach has the potential for
deeper insight into the perspective of key individuals
and more detailed information about their understand-
ing of, and reactions to, policy adoption [72]. Some re-
searchers suggest that qualitative data collection is the
most appropriate approach to documenting policy de-
velopment and implementation [71,73].

RECOMMENDATIONS

The discipline of documenting program implementa-
tion and policy adoption is in an early stage of develop-
ment. Valid and reliable instruments are needed to as-
sess key components of multifaceted, school-based
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physical activity and nutrition interventions. Also, re-
searchers need to describe their assessment techniques
in enough detail, including study instruments, to allow
a reader to determine how implementation characteris-
tics were defined and how data were obtained. Few
studies to date have described such key properties as
the reliability and validity of instruments used; even
fewer report on the quality of the process data by noting,
for example, response or return rates for self-reported
or observational data.

Greater conceptual clarity is needed in defining key
implementation constructs. Measures of quantity and
quality, in particular, are often confused or blended.
This confusion arises, in part, because these two con-
cepts are closely related; a program cannot be delivered
with high quality if the quantity of the program activi-
ties delivered is less than that intended.

Composite indices to assess program implementation
might be considered. One approach might be to combine
measures of the quality of each unit of the program
delivered (e.g., the quality of each classroom session)
and the number of participants to whom the interven-
tion was actually delivered (e.g., those exposed to the
program), adjusting for the number of participants to
whom the intervention should or could have been deliv-
ered. However, before measures of quantity and quality
can be combined, considerably more thought must given
to a number of methodological concerns. Investigators
need to be clear about their definitions of quality and
quantity, articulating how these concepts are related
to each other. They need to determine which measures
of quality and quantity are more important for each
component of a program. Finally, the relative impor-
tance or weights given to items to be combined and how
they are to be combined (e.g., by adding or multiplying)
must be determined.

Researchers should further explore techniques for
enhancing the validity and reliability of methods of
documenting program implementation. Postimplemen-
tation interviews with school staff are one of the most
appealing approaches because they are relatively less
costly and burdensome than observation or regular self-
administered checklists completed during the program
[15]. Itis important, however, to also employ some more
objective measures, such as independent observations,
when documenting implementation. Future research-
ers should investigate the levels of agreement between
self-report and observation and techniques for improv-
ing self-reports [15]. More detailed qualitative studies
of what actually happens in the classroom when a pro-
gram is implemented will help to develop more valid
and reliable methods for measuring implementation
and classroom context [42].

Documenting program implementation and policy
adoption is an essential endeavor for both researchers
and practitioners alike. It is especially important when
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program delivery requires a complex set of procedures
or behaviors [26]. Information about the quality and
guantity of the activities conducted is critical to de-
scribe and understand the nature of the program deliv-
ered, interpret program results, and make modifica-
tions to improve future programs. When resources to
support program implementation are limited, less
costly methods to obtain data on implementation may
be used, but these methods may result in less precise
measures of implementation. These limitations may be
acceptable when implementation is documented for ad-
ministrative purposes or for uses outside a large re-
search study. More precise and perhaps more costly
measures of program implementation are feasible
within the context of a large research study with staff
to support the collection and analyses of the implemen-
tation data.

Selecting Approaches

In light of the inadequate development and testing
of measurement techniques in the field, it is difficult
to recommend specific approaches for assessing imple-
mentation. However, the following is a list of some ques-
tions to be answered before selecting specific ap-
proaches for assessing program implementation.

What is to be measured? Data collection methods
must vary according to the efforts to be documented.
Archival records or interviews are appropriate for docu-
menting policy adoption, whereas observation methods
are more appropriate for documenting implementation
of instructional efforts.

How much detail is needed? When less precision
is required and resources are limited, some degree of
reliability or validity may be sacrificed to save costs or
reduce the burden on staff. The disadvantage of such
a decision must be considered—Iess precise data will
give a less accurate picture of implementation [4,5]. For
example, the data required for reporting or for adminis-
trative purposes may not need to be as precise as data
required for research purposes. Accordingly, a school
district that wants to monitor program progress for
reporting to a funding source may need less precise data
than a researcher who is assessing the effectiveness of
a new intervention.

How often should data be collected? Process data
are collected with varying frequency ranging from every
session [29] to once at the end of the program [15,23,32].
Frequency is driven by four factors: how often data are
needed for reporting or evaluation purposes, the need
to minimize respondent burden, the requirement to con-
trol costs, and the specificity and reliability of the data
required. Collecting data at multiple time points can
enhance validity by offering a more complete picture of
the implementation process as it occurs over time [74].
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Data to estimate dose—response relationships or test
causal relationships may require more frequent collec-
tion than is necessary for administrative purposes such
as demonstrating that program goals and objectives
have been met.

Can high-quality observational data be obtained and
when should it be obtained? Systematic observation
of program implementation is an important method of
obtaining data on what is actually occurring in the
school or classroom. Some evidence indicates that class-
room observations yield more valid and reliable infor-
mation than does self-reported information collected
through teacher checklists [15]. However, high-quality
observational data can only be obtained if a number of
conditions are met [75]:

* The behaviors to be observed must be precisely
defined.

» Observers must be trained to follow the observa-
tional protocol and minimize subject reactivity such as
changes in behavior of those being observed that are
due to the presence of the observers.

» The observation instruments must have adequate
reliability and validity [5,76,77].

» A system for selecting sessions or units to be ob-
served must be established to minimize bias. This sys-
tem could include making unannounced observations
or a random sampling of teaching sessions and teach-
ers[29] to assess sampling error and control selection
biases.

* The program has sufficient resources to pay for
trained, independent observers, which is a considerably
more costly approach to data collection than is collect-
ing self-reported information.

» Asystem must be established to periodically assess,
and correct as necessary, interobserver reliability in the
field and observer drift.

SUMMARY

Measuring program implementation and policy adop-
tion is a critical component of evaluating school pro-
grams to promote physical activity and nutrition. Data
on program implementation are useful for monitoring
program progress, refining program elements, and ex-
plaining program effects. Most comprehensive school
health programs are multifaceted with components to
address classroom curricula, physical activity, food ser-
vice, and policy. To capture information about each of
these diverse elements, researchers will have to use
multiple data collection approaches.

Most efforts to measure program implementation
have focused on the quantity and quality of implemen-
tation. For implementation of classroom curricula, in-
vestigators measure the hours of instruction, the per-
centage of activities covered, and ratings of the extent
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to which activities were completed. Implementation
measures for physical education programs include
counts of the opportunities for physical activity and of
the actual minutes of physical activity in which stu-
dents engage at school. Measures of implementation
for food service programs include changes in food pur-
chasing and preparation practices, chemical analyses
of food served, and documentation of the number and
types of activities to promote healthy foods served
through the school meals. Data to measure program
implementation can be obtained through a variety of
approaches including archival records, self-reports re-
corded on logs or questionnaires, structured and open-
ended interviews, and observations conducted by
trained observers. Measures of policy adoption and
change can include documenting the nature of written
policies and key decisions made at meetings or other
events leading up to policy decisions.

The assessment of program implementation and pol-
icy adoption in school settings is still underdeveloped.
More attention should be paid to clearly and consis-
tently defining constructs used to measure implementa-
tion, thoroughly describing assessment methods and
tools used, and assessing the reliability and validity of
assessment tools.
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