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Abstract

Children who engage in chronic problem behavior can present challenges for their early childhood teachers,and are more
likely to develop negative relationships with these and other adults with whom they interact. Unfortunately, children who
develop negative relationships with their teachers early in their school careers are more likely to have later academic
and behavioral problems than children who have positive, supportive relationships. The salience of interactions between
teachers and young children highlights the need for interventions that target building positive teacher—child interactions
and increase the likelihood that these interactions are developmentally appropriate and supportive of children’s emotional
and behavioral growth, as well as assessment tools to evaluate the effectiveness of these interventions. The purpose of
this article is to describe the Teacher—Child Interaction Direct Observation System (TCIDOS), an observation system
designed to capture teacher and child behaviors during classroom interactions to evaluate the effectiveness of a classroom-
based intervention targeting improvements in teacher—child interaction patterns. Following a description of our conceptual
framework and the development of the TCIDOS, we discuss preliminary reliability findings and future research directions as

well as challenges inherent to collecting direct observational data in classroom settings.
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The prevalence of young children at elevated risk for emo-
tional and behavioral disorders (EBD) is a national health
concern, with data indicating that approximately 12% to
25% of young children display chronic problem behaviors
that affect their current and future performance in school
(Burchinal, Peisner-Feinberg, Pianta, & Howes, 2002;
Hamre & Pianta, 2001; Loeber & Farrington, 2000; Web-
ster-Stratton, 1997) and positive trajectory into adulthood
(Dishion, French, & Patterson, 1995; Patterson, Reid, &
Eddy, 2002). Although the development of EBDs can prog-
ress from these early chronic behavior problems, research
also indicates that EBDs develop cumulatively and interac-
tively with a number of other factors (Myers & Pianta,
2008). Children who are exposed to a high number and com-
bination of risk factors, such as poverty and coercive or poor
parenting practices, are more likely to demonstrate chronic
behavior problems, eventually be identified with EBD, and
be found eligible for special education services to address
these deficits (Dunlap et al., 2006; Webster-Stratton, 1997).

Although the trajectory for many of these children is trou-
bling to say the least, Farmer, Quinn, Hussey, and Holahan’s
(2001) concept of correlated constraints suggests that mul-
tiple factors can also work together as a protective system
and contribute to the development of prosocial and adaptive
behaviors. From this perspective, a combination of protec-
tive factors tends to promote stability in each other as well as
the manifestation and expression of behavior (Magnusson &
Cairns, 1996). For example, one factor that might play a sig-
nificant role in a protective system is an early childhood
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classroom that has a positive atmosphere and high-quality
interactions between teachers and children.

As more young children are attending early childhood
programs (Barnett, Carolan, Fitzgerald, & Squires, 2011),
one key target for intervention is coercive interactions that
may develop between children at risk of EBD and their early
childhood teachers. Coercive interactions occur when one
member (e.g., child) in an interaction sequence demonstrates
behavior that the other member (e.g., teacher) of the interac-
tion finds aversive, resulting in responses that seek to termi-
nate or avoid the aversive behavior (Patterson & Reid,
1970). These interaction patterns become particularly toxic
when a teacher engages in behaviors that are aversive to the
child to escape/avoid the child’s aversive behavior (Gunter
et al., 1994). Recent research indicates that interactions
between teachers and children in early childhood classrooms
have emerged as an important factor and are associated with
later school adjustment and social, emotional, behavioral,
and developmental outcomes (e.g., Hamre & Pianta, 2001;
Henricsson & Rydell, 2004; Ladd & Burgess, 1999).
Furthermore, children who engage in chronic problem
behavior are more likely to develop negative relationships
with their teachers (Ladd & Burgess, 1999). Unfortunately,
children who develop such relationships with their teachers
early in their school careers are more likely to have later
academic and behavioral problems than students who have
positive, supportive relationships with their teachers early in
their school careers (Hamre & Pianta, 2001). In a recent
study, Doumen and colleagues (2008) found that young chil-
dren’s aggressive behavior at the beginning of kindergarten
was associated with increases in teacher—child conflict mid-
year, which subsequently was associated with increases in
aggressive behavior at the end of the school year. They noted
that “when children enter kindergarten, it seems to be par-
ticularly the child aggressive behavior that starts the accu-
mulation of negative processes throughout the year”
(Doumen et al., 2008, p. 596).

The development of coercive interaction patterns
between children and their teachers is particularly troubling
as the nature of relationships between teachers and young
children tends to be stable over time (Henricsson & Rydell,
2004). In addition, research suggests that these interactions
are bidirectional and transactional (Doumen et al., 2008;
Sutherland & Oswald, 2005); thus, the interactions between
teachers and young children with chronic problem behavior
can ultimately be viewed as either a risk or protective factor.
There is a need for interventions that focus on building pos-
itive teacher—child interactions to increase the likelihood
that these interactions are developmentally appropriate and
supportive of children’s emotional and behavioral growth.
To address this need, we developed a classroom-based
intervention (BEST in CLASS; see Sutherland, Conroy,
Abrams, & Vo, 2010; Vo, Sutherland, & Conroy, 2012) that,
through teacher training and performance-based coaching,

increases positive reciprocal teacher—child interaction
behaviors. As there are few observational tools that directly
measure behavioral interactions between teachers and their
students, we designed the Teacher—Child Interaction Direct
Observation System (7CIDOS) to facilitate evaluation of
BEST in CLASS. To provide a context for this measure, we
first describe the conceptual framework guiding BEST in
CLASS as well as existing behavioral measurement tools,
including limitations in these measures that led to the devel-
opment of the TCIDOS.

BEST in CLASS

The conceptual framework guiding the BEST in CLASS
intervention is based on three distinct, but compatible,
theoretical approaches: bioecological (Bronfenbrenner,
2005), transactional (Sameroff, 2009), and behavioral
(Skinner, 1953). Each theory provides a component of
the BEST in CLASS conceptual framework, which repre-
sents the complex relationships among child, teacher,
and context within early childhood classrooms serving
young children at risk of EBD (see Figure 1). In our
initial investigation of the BEST in CLASS intervention,
we used the Classroom Assessment Scoring System
(CLASS, Pianta, La Paro & Hamre, 2008) to measure
domains at the bioecological level (i.e., classroom); the
TCIDOS was developed from the two more discrete
theories supporting our conceptual framework to mea-
sure specific teacher and child behaviors, and the inter-
actions between the two, within the classroom ecology.
As such, we next focus on describing the transactional
and behavioral theories that supported the development
of the TCIDOS.

Transactional theory. At the level of the individual
teacher and child, the transactional approach (Sameroff,
2009) provides a means for clearly conceptualizing the
mutually influential relationship between individuals and
the ecologies in which they are embedded. This distinct
developmental systems model emphasizes the bidirec-
tional nature of the influence between individuals and
their environment. It differs from other theories in the
emphasis it places on the potential impact of the individ-
ual on his or her environment. For example, due to his
unique biopsychosocial characteristics, Child A may elicit
different responses from his environment (including other
individuals) than Child B. In turn, aspects of the environ-
ment may differentially affect the behavior and develop-
ment of Child A and Child B (Sameroff, 2009).

For children with a history of chronic problem behav-
ior, preexisting negative and coercive patterns of interac-
tion with caregivers are likely to carryover into the
classroom setting and result in coercive patterns of inter-
actions with their teachers (Gunter & Coutinho, 1997,
Wabhler & Dumas, 1986). Over time, children experiencing
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Figure 1. BEST in CLASS Theoretical Framework.

coercive interactions with teachers tend to receive fewer
instructional opportunities and positive social interactions
than their peers, which may contribute to the documented
long-term adverse effects for children who exhibit chronic
problem behavior at early ages (Doumen et al., 2008). BEST
in CLASS instructs early childhood teachers to implement
effective instructional practices aimed at preventing and
reducing problem behavior in children who demonstrate
chronic problem behaviors. At the level of the teacher—child
relationship, the use of such strategies has the potential to
prevent or interrupt coercive interaction patterns. We hypoth-
esize that such changes can (a) improve the quality of teacher—
child interactions; (b) increase children’s proactive and
adaptive behaviors, which in turn build children’s capacity to
function adaptively in school settings; and (c) ultimately,
reduce their risk of developing EBD and associated detri-
mental outcomes.

Behavioral theory. Behavioral theory (Skinner, 1953),
the most discrete and prescriptive of the frameworks com-
prising our theoretical model, aids in the conceptualiza-
tion of how specific contingencies, in the form of teacher
and child responses, shape behavior over time. Behavioral

theory provides the basis for the specific intervention
strategies included in the BEST in CLASS intervention
model as well as the discrete teacher and child behaviors
measured by the TCIDOS. To illustrate, teacher—child
interactions include observable behavioral events that can
be measured and analyzed. Accumulated evidence indi-
cates the importance of antecedent instructional stimuli as
well as reinforcement of responses as strategies for
increasing desirable academic and social behavioral
responses (e.g., children’s correct responses and compli-
ance; Kern & Clemens, 2007; Lewis, Hudson, Richter, &
Johnson, 2004). As a result, increases in the use of these
strategies can promote positive teacher—child interactions,
enhance child engagement, increase learning, and decrease
the occurrence of problem behaviors (e.g., Sutherland &
Wehby, 2001; Werts, Wolery, & Holcombe, 1991). In turn,
increases in the use of effective instructional practices can
lead to increased desirable behavior by children at high
risk for EBD and their peers. For example, a teacher asks
a child a question (i.e., provides an opportunity to respond
[OTR]), the child answers the question (e.g., correct or
incorrect response), and the teacher provides feedback
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(e.g., corrective feedback, instructive feedback, or behav-
ior specific praise [BSP]). This sequence represents a
three-event behavioral sequence (antecedent, behavior,
consequence).

Central to behavioral theory is the understanding that
behavior is functionally related to the environment in which
it occurs (Baer, Wolf, & Risley, 1968). Thus, as variables in
the environment are modified, the likelihood of occurrence
of a target behavior is affected. As such, teachers can pres-
ent instructional stimuli (antecedents) or consequent events
(consequences) that can increase the likelihood that chil-
dren will exhibit desirable behavior or decrease the likeli-
hood that they will exhibit challenging behavior. These
particular antecedent and consequent events, particularly as
they relate to desirable student outcomes, fall into the
framework of “evidence-based kernels” (Embry, 2004).
Embry (2004) described an evidence-based kernel as “an
irreducible unit of behavior-change technology that pro-
duces an observable, reliable result” (p. 578). He pointed
out that many programs identified as evidence-based “best
practices” in prevention are comprised of behavioral ker-
nels, such as reinforcement procedures. Moreover, Embry
noted that evidence-based kernels can also be combined to
produce positive results and he refers to these combinations
of evidence-based kernels as “behavioral vaccines.”

BEST in CLASS has been designed to encompass a series
of behavioral kernels, which we believe will result in a
behavioral vaccine. To illustrate, we focus our intervention
on those “behavioral kernels” that comprise teacher—child
interactions, while recognizing the transactional nature of
social interchanges and how affecting behavior and transac-
tions (e.g., improving teacher—student interactions) can
influence the broader ecology, in this case the classroom
environment (see Figure 1). In this figure, the child and
teacher influence each other reciprocally across time points
via interactions (i.e., three-term behavioral contingencies);
these interactions in turn influence and are influenced by
the environment (i.e., classroom). The increasing boldness
of the horizontal arrow represents the accumulating influ-
ence of the subsystems on subsequent transactions. This
model serves as the foundation for the key instructional
practices that comprise the model intervention, and ulti-
mately the observable behaviors (i.e., teacher—child interac-
tions) that are coded in TCIDOS.

Measurement of Behavior and
Behavioral Interactions

In general, measurement issues have long plagued the field of
EBD and the measurement of behavioral interactions is no
exception (for a discussion, see Conroy, Stichter, Daunic, &
Haydon, 2008). Currently, many of the existing tools used by
researchers to examine student outcomes following an inter-
vention only minimally address interactions between teachers

and their children (e.g., Caregiver-Teacher Report Form;
Achenbach & Rescorla, 2000; Social Skills Improvement
System; Gresham & Elliott, 2008). In addition, the majority of
the tools use indirect assessment methods (e.g., caregiver or
teacher report), which are prone to bias. Direct observation
methods hold several advantages over indirect reports of
behavior that are often used (Conroy et al., 2008). For exam-
ple, Conroy et al. (2008) point out that the use of standardized
measures completed by an observer (i.e., teacher) may not
provide the precision of measurement necessary to determine
intervention effectiveness because the observer (in this case,
the teacher) is often a part of the behavioral interaction and/or
the intervention. Direct observation allows for a detailed
description of behavior and the context in which it occurs,
which is likely to reduce the bias that may occur from a retro-
spective report and increase the objectivity and accuracy of
the assessment (Yoder & Symons, 2010). In addition, report
measures may be subject to observer bias, in that the observer
(i.e., teacher) is not independent of the context in which data
are being collected (Fox & Conroy, 1995). Conroy and col-
leagues call for the use of multiple informant measurement
(e.g., direct observation as well as more indirect measures
such as teacher reports) in examining relations between
teacher and child behavior in classroom-based research.

In alignment with this recommendation, several early
intervention programs delivered by teachers have demon-
strated efficacy in randomized controlled trials (RCTs)
using outcomes measured by teacher and parent reports as
well as direct observational measures (e.g., First Steps to
Success, Walker et al., 2009; Second Step, Hussey &
Flannery, 2007; Preschool PATHS, Domitrovich, Cortes,
& Greenberg, 2007; and Incredible Years, Webster-
Stratton, Reid, & Stoolmiller, 2008). Unfortunately the
observational measurement systems used in these research
studies have several limitations. For example, direct
observation systems used in most of these studies have
(a) included only a narrow scope of behaviors, (b) only a
limited amount of time in which direct observational mea-
surement occurred, and/or (c¢) have not included measure-
ment across repeated time points or contexts. For example,
Webster-Stratton and colleagues (2008) only conducted
two 30-min observations, which included three teacher
behaviors and six child behaviors when investigating the
efficacy of the Incredible Years intervention. During an
efficacy trial of First Steps to Success (Walker et al.,
2009), researchers also only observed children’s academic
engagement at two time points.

Descriptive research on teacher—child interactions also
has limitations. To illustrate, Henricsson and Rydell (2004)
collected observational data on teacher—child interactions
for 95 children during 10 to 20 five-min sessions using an
observational system comprised of 31 child codes and 29
teacher codes. However, reliability data were collected on
only 8% of the total observations and no reliability data
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were provided for individual codes. Other studies (e.g.,
Buyse, Verschueren, Doumen, Van Damme, & Maes, 2008;
Doumen et al., 2008) have used teacher reports to examine
the association between conflictual teacher—child relation-
ships and key child outcomes.

The lack of ongoing observational data of teacher and
child behavior across time and contexts is a significant limi-
tation of the current research (experimental and descriptive)
and may limit our ability to determine the efficacy of inter-
ventions delivered by teachers, particularly those that focus
on improving ongoing interactions between teachers and
children. These data would (a) enhance the interpretation
of data from standardized measures of child outcomes,
(b) increase the ability to determine the efficacy of inter-
ventions in RCTs, and (¢) advance science in descriptive
and prevention research.

We have used gaps in the existing measurement systems
as well as the conceptual framework of BEST in CLASS to
develop the TCIDOS. The TCIDOS allows us to examine
(a) the occurrence of teacher and child behaviors and inter-
actions prior to, during, and following intervention; (b) the
relationship between these behaviors and child outcomes;
and (c) the effect of our intervention model on teacher and
child behaviors and teacher—child interactions.

Thus, a benefit of the TCIDOS is the ability to examine
behaviors as they occur in real time across a variety of con-
texts and time points. This characteristic makes the TCIDOS
particularly relevant for the study of interactions and also
provides a mechanism for measuring teacher and child
behaviors of interest (Bakeman, 2000). Evaluations of
BEST in CLASS include two teacher-report measures related
to child behavior (Caregiver-Teacher Report Form,
Achenbach & Rescorla, 2000; Social Skills Improvement
System; Gresham & Elliott, 2008) to measure child out-
comes of interest. However, ultimately we are most inter-
ested in data from the TCIDOS, as these data provide for
greater accuracy regarding the change that may occur in
teachers’ implementation of specific practices, children’s
responses to those practices, and the influence of these
teacher—child behaviors and interactions following the
implementation of the intervention.

The Development of the TCIDOS

The TCIDOS was created to enable the measurement of the
specific teacher and child behaviors of interest related to
the BEST in CLASS intervention within the context of
instructional activities occurring in early childhood class-
rooms. The TCIDOS allows for data collection on seven
effective instructional teaching practices (rules, BSP, pre-
correction, active supervision, OTR, teacher feedback) and
five other behavioral codes of empirical and theoretical
importance that measure other teacher and child behaviors
(see Table 1).

The process of designing the TCIDOS began with a
comprehensive review of the literature and identifying
codes that corresponded with (a) our theoretical framework
and (b) individual variables at each level of this frame-
work. Thus, not only were we interested in measuring spe-
cific teacher behaviors representing “kernels” from BEST
in CLASS (e.g., BSP, precorrection), but we were also
interested in measuring child behaviors hypothesized to be
affected by these teacher behaviors (e.g., engagement, dis-
ruptions, defiance, etc.). The process next involved a care-
ful selection and refinement of codes (i.e., behavioral
descriptions) that are specifically and operationally defined
to reduce the potential variability that might occur as
observers determine whether a particular behavior falls
under a specific code (Thompson, Symons, & Felce, 2000).
Throughout the process of training individuals to use this
system, codes were modified to better fit the operational-
ization of the construct represented by each code’s defini-
tion. For example, after code definitions were initially
created and memorized by research assistants, 1-min video
clips of child and teacher behaviors were viewed by the
research team. Exemplars of codes were identified while
clarification and refinement was provided when questions
arose. Over time, the research team continued to refine
code definitions when disagreements occurred. Eventually
final definitions and exemplars (including examples and
non-examples) of codes were agreed upon.

Following the creation of code definitions, we increased
the validity of the data produced by the system by ensuring
the system measured the intended constructs. Yoder and
Symons (2010) described the validation of observational
systems as “a purpose-specific, ongoing and cumulative
process” (p. 184); as such, validation procedures of the
TCIDOS are ongoing. Initial purposes of validation efforts
were focused on establishing content validity. As described
above, the purpose of the observation system was to capture
teacher and child behaviors associated with the implemen-
tation of the BEST in CLASS intervention components. The
codes comprising the system and the operational definitions
are well aligned with the instructional practices and the
related coaching teachers received. An external review of
the observational system coding manual was conducted by
two experts in the field of observational measurement sys-
tems and early childhood problem behavior. These review-
ers provided clarification on item definitions as well as
increasing the library of examples and non-examples for
each code.

We next describe a preliminary investigation designed
to examine the reliability of the 7CIDOS. This study was
part of a larger, nonexperimental study designed to obtain
preliminary data on the promise of the BEST in CLASS
intervention. Following a description of the coding proce-
dures and behavioral codes, we discuss preliminary reli-
ability of the TCIDOS. We then discuss limitations of the
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Table 1. Direct Observation Codes and Description.

Code and
Abbreviation Definition Description Theory
Positive/neutral Exchange in which teacher and child are MTS Transactional
interaction (+) exhibiting positive/neutral behavior/affect
Negative interaction Exchange in which teacher or child are MTS Transactional
) exhibiting negative behavior and/or affect
Rule (R) Statements that contain the word “rule” PIR Behavioral
Precorrection (PC) Reminders of expectations prior to PIR Behavioral
entering a situation
Opportunity to Questions, requests, commands, or gestures PIR Behavioral
respond (OTR) that seek a response
Behavior-specific Statements that indicate approval and PIR Behavioral
praise (BSP) specify the behavior being praised
Instructive feedback Acknowledgement of an appropriate PIR Behavioral
(IF) behavior and provision of instructional
information
Corrective feedback Acknowledgement of an error and PIR Behavioral
(CF) provision of additional instructional
information
Reprimand (RP) Expressed disapproval of a behavior without PIR Behavioral
provision of additional information
Disruption, Verbalizations, acts, or gestures that PIR Behavioral
aggression, interrupt/have the potential to interrupt
defiance (DAD) instruction
Active supervision Teacher is actively engaged with the child MTS Behavioral
(AS)
Engagement (EN) Child is participating appropriately/working MTS Behavioral

on assigned/approved activity

Note. MTS = momentary time sampling code; PIR = partial-interval code.

TCIDOS, as well as implications for research and practice
associated with collecting direct observational data in
classroom settings.'

Method
Participants and Setting

Nine early childhood teachers and 18 focal children at risk
of EBD (2 children per classroom) from two school dis-
tricts and 1 teacher and 1 child from a university-based
early childhood program participated in the study, for a
total of 10 teachers and 19 focal children. This study took
place in the southeast region of the United States. All
teacher participants were female; 5 were White, 4 were
African American, and 1 was Latina. Eight of the teachers
held a master’s degree, and the teachers’ ages varied, with
2 between 18 and 25 years old, 2 between 26 and 35 years
old, 1 between 36 and 45 years old, 3 between 46 and 55
years old, and 2 above 55 years of age. The teachers’ years
of experience teaching preschool-age children also varied,
with a mean of 10.1 years (range = 3—34 years).

After informed consent was obtained for teacher partici-
pants, teachers nominated five children who demonstrated
problem behavior for possible inclusion in the study. After
children were nominated, informed consent from parents or
guardians of these children was obtained. Selection criteria for
focal children included: (a) being between 3 and 5 years old,;
(b) enrollment in an early childhood program; (c) being at ele-
vated risk for EBD as indicated by the Early Screening Project
(ESP; Walker, Severson, & Feil, 1995); (d) having average or
above average cognitive/intellectual abilities as indicated
by the Battelle Developmental Inventory—Second Edition
Screener (BDI-II Screener; Newborg, 2005); and (e) demon-
strating externalizing behaviors that interfered with classroom
participation. After this screening procedure, the top one to two
children in each classroom with the most extreme scores on the
ESP were selected. Fourteen of the children were male and at
the start of the study, 2 were 3 years old, 16 were 4 years old,
and one was 5 years old. Fourteen children were African
American, 2 children were White, 1 child was Asian/Pacific
Islander, and race information was not provided for 2 children;
all children (except for the child from the university-based
classroom) qualified for free and reduced lunch.
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Dependent Measure

The TCIDOS was used to examine the relationship between
teacher and child behaviors across time as well as the
impact of the intervention on the nature of teacher—child
interactions.

TCIDOS observational categories and codes. Using the 7CI-
DOS, data were collected within early childhood classroom
ecologies representing transactional (e.g., teacher—child
interactions) and behavioral theory (e.g., discrete child- and
teacher behaviors). Data were collected using partial-inter-
val recording on the specific instructional practices included
within BEST in CLASS (i.e., rules, precorrection, OTR, BSP,
instructive feedback, corrective feedback) as well as on chil-
dren’s behaviors (i.e., disruption, aggression, and defiance)
and teacher reprimands (see Table 1). In addition, child
engagement, teacher active supervision, positive/neutral
teacher—child interactions, and negative teacher—child inter-
actions were measured using momentary time sampling. All
codes are operationally defined, which helps to eliminate
variability between coders (Thompson et al., 2000).

Observer training and coding guidelines. Due to the com-
plex nature of the behaviors and interactions examined by
the TCIDOS, specific coding guidelines were established to
facilitate standardization between coders and increase reli-
ability (Thompson et al., 2000). Research assistants spent
approximately 10 hr memorizing the initial iteration of
codes. Next, discussions that occurred among the research
team while watching video clips of teacher and child behav-
ior resulted in a further refinement of codes; this process
occurred over approximately 2 weeks. Next, the research
assistants double-coded videotapes until 80% interobserver
agreement (IOA) (A/A + D x 100) was reached across all
codes for three out of five straight sessions. The average
length of training was 7 weeks, across which trainees dou-
ble-coded approximately 20 videos. Finally, prior to com-
mencement of data collection, research assistants reached
80% agreement across all codes on one session coded live
in a classroom. Retraining procedures for any research
assistants having more than one live coding session with
IOA below 80% included reviewing coding definitions,
viewing and discussing practice video clips with a reliable
coder, and achieving 80% IOA with a reliable coder on all
codes across three out of five video sessions before return-
ing to classrooms for live coding.

Coders observed teacher and child behaviors for 20-min
observations that were divided into 10-s intervals. Coders
observed teacher and child behaviors for 10 s, which was
then followed by a 10-s record interval during which coders
noted the occurrence or nonoccurrence of target behaviors
during each interval, including the momentary time sample
codes which where coded at the beginning of the 10-s
record interval. This resulted in a total observational session

of 20 min per child equating to 10 min of observational
data. Ten-second observation intervals were selected to be
able to balance having a large sample of codes to observe
and having intervals long enough to capture the behaviors
of interest. For example, many of the coded behaviors (e.g.,
teacher statements) are several seconds in length and we
wanted intervals to be long enough to capture these behav-
iors. Ten-second coding intervals were used to give observ-
ers enough time to note the occurrence of codes on the
coding sheet. Finally, 10 min of observational data provided
us with a robust sample of teacher and child behavior, as
Gunter and Reed (1996) suggested that 5-min vignettes of
instructional sessions, as a minimal duration, can provide
insight into teacher instructional behavior.

Observation procedures. Observations using the 7CIDOS
occurred in each early childhood classroom during small
and large group teacher-directed instructional activities.
Direct observation of each focal child occurred four times
for a total of 40 min of observational data during the pre-
treatment phase, and two observations each week for a total
of 20 min of observational data following the introduction
of the teacher training and coaching for 14 weeks. We also
collected 40 min of follow-up observational data per child
to examine maintenance effects 1 month after the interven-
tion had concluded. This resulted in a total of 474 observa-
tions across all phases of the study, with an average number
of 24.95 (SD = 4.87) observations per child.

Observers positioned themselves in classrooms such that
they could have a clear line of vision to the teacher and
children, and were close enough to hear verbalizations but
not so close as to serve as a distraction. Observers visited
classrooms 1 to 2 times prior to observations beginning to
attenuate children to their presence. Observers used a com-
puter-based timer and one earphone during observations to
prompt them to “observe” and “record” every 10 s. During
IOA checks, secondary observers followed these same pro-
cedures, collecting data at the same time as the primary
observer using an earphone connected to the same computer
to ensure that observers were coding the same interval.

Results

I0OA. TOA was assessed for the occurrence or nonoccur-
rence of the dependent variables represented by intervals
coded for 24.7% of the observation sessions (across phases).
IOA was calculated by the number of agreements divided
by the number of agreements and disagreements (A/A + D)
as well as by computing Cohen’s kappa, which is a more
conservative measure of agreement as it adjusts for chance
agreement among codes (Cohen, 1960). Overall estimates
of IOA ranged from 87% to 99%; the overall kappa for the
measurement system was .54 (SD = 0.12). In general, kap-
pas greater than .75 are considered excellent, between .60
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Table 2. Interobserver Reliability Estimates: Percent Agreement
and Kappa.

Percent
Agreement
Code M SD Kappa SD
Positive/neutral 95.92 5.90 .50 0.39
interaction
Negative interaction 99.71 1.25 A4l 0.42
Rule 99.33 1.17 73 0.37
Precorrection 97.76 3.27 61 0.40
Opportunities to 87.32 9.66 73 0.23
respond
Behavior-specific 98.29 231 61 0.38
praise
Instructive feedback 95.94 6.31 A5 0.41
Corrective feedback 97.49 3.44 A7 0.44
Reprimands 99.65 0.69 .55 0.46
Disruption/ 96.82 3.69 37 0.33
aggression/defiance
Active supervision 97.71 4.55 .66 0.39
Engagement 94.70 491 45 0.35

and .75 are considered good, between .40 and .60 are con-
sidered fair, and below .40 are considered poor (Fleiss,
1981). However, Yoder and Symons (2010) cautions that
the meaning or interpretation of kappa varies depending on
the base rates of observable behaviors. Behaviors with low
base rates are more likely to have lower values for kappa as
total chance agreement is greater in this instance. Reporting
IOA and kappa values provides greater information about
the reliability of the 7TCIDOS when considered according to
the base rates of coded behaviors. According to Fleiss’s
guidelines, five individual codes can be considered good,
six can be considered fair, and one poor. See Table 2 for
percent agreement estimates and kappas by code.

Discussion

In this article, we described the BEST in CLASS interven-
tion model, which is designed to improve teacher—child
interactions in early childhood settings. We used the
description of this model, and the theoretical framework
that supports it, to describe the development and prelimi-
nary data of an empirically- and theoretically derived direct
observational coding system, 7CIDOS, which provides a
method for collecting data on key teacher and child behav-
iors, as well as teacher—child interactions. The TCIDOS
provides a means to evaluate the influence of teachers’ use
of effective instructional practices applied in early child-
hood settings on the problem behaviors of young children
as well as changes in teacher—child interactions. Specifically,
the TCIDOS allows us to examine micro-level aspects (i.e.,

specific teacher and child behaviors) of our intervention
that may influence the occurrence, transactional nature, and
association among these behaviors. Through direct and
repeated measures of behaviors and interactions over time,
we are able to capture the nature and patterns of the interac-
tions between young children and their early childhood
teachers. In addition, we will also be better positioned to
determine whether the BEST in CLASS intervention model
is effective in reducing young children’s chronic problem
behaviors and increasing their positive interactions with
their teachers.

The development of BEST in CLASS and the TCIDOS
has occurred through an iterative process. Throughout this
process, we have been guided by the conceptual framework
that supported the development of the BEST in CLASS
intervention and ultimately informed our theory of change,
as well as that of the TCIDOS. By grounding our interven-
tion in theory, and then developing our observation system
from the same conceptual framework, we are able to link
our coded variables to our research questions in a way that
is conceptually and empirically relevant. In turn, data pro-
duced by this system will be particularly beneficial to our
research as it will be linked conceptually to the components
of our intervention and the key child outcomes we hypoth-
esize that our intervention will affect.

Although there are many advantages in using a complex
direct observational coding system like the TCIDOS, there
are also a number of challenges. For example, one major
challenge is that data collection can be time-consuming and
personnel intensive. Observers first must be trained to crite-
rion, and there are also logistical challenges inherent in col-
lecting observational data across time in a large number of
classrooms. An additional challenge is that obtaining IOA
on a large number of variables may be difficult to achieve,
and if so, adds to the expense and time constraints. These
issues may be related to the limitations of direct observation
data collection systems used in other research that investi-
gates teacher and child behavior change through larger
RCTs (e.g., Walker et al., 2009; Webster-Stratton et al.,
2008). In general, direct observation remains a challenge
for the field, particularly in the face of decreasing opportu-
nities for research funding (Mervis, 2011).

Limitations

There are several limitations of the current study that pro-
vide areas for future development work and research.
Preliminary IOA estimates of the 7CIDOS are promising but
do raise issues related to reporting percent agreement versus
the more conservative kappa statistic. For example, the child
code DAD had low base rates of occurrence, and also had
the lowest and only kappa in the poor range; however, the
percent agreement estimate occurrence and nonoccurrence
was 96.82. The use of the kappa statistic allowed us to
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account for chance occurrence of codes, thus not overesti-
mating agreement based on nonoccurrence (i.e., intervals
where both coders agreed that a DAD did not occur, which
were the large majority of coded intervals). The low kappa
for DAD suggested to us that we needed to refine the defini-
tion to ensure that, when DADs did occur, observers would
be more likely to accurately code this behavior. Thus, in
refining the 7CIDOS for use in our current research (i.e., an
RCT efficacy study of the BEST in CLASS), we focused on
refining the DAD code by providing more clarity for the
definition in the coding manual, adding examples and non-
examples, and having more discrepancy discussions during
training and weekly staff meetings.

Reactivity to videotaping or observers is always a limita-
tion to using direct observational measurement, which can
result in an artificially inflated occurrence of behaviors of
interest. We attempted to address reactivity by having
observers spend time in the classrooms on one to two occa-
sions prior to beginning data collection to attenuate teachers
and children to their presence; of course, this strategy adds
time and expense to the data collection process but may be
a necessary step to address reactivity. Finally, although the
preliminary reliability data on the TCIDOS reported in this
article are promising, the lack of validity analyses remains
a limitation of the measurement system and should be
addressed in future studies.

Implications for Research

Although the TCIDOS was developed as a measurement
tool for the BEST in CLASS intervention, we believe that it
may also be useful to other researchers who are interested
in measuring teacher instruction, child behavior, and
teacher—child interactions. In essence, the TCIDOS behav-
ioral codes represent effective instructional practices that
all teachers use to some degree and child responses that are
applicable across a wide range of grade levels and class-
room settings. Prior to widespread dissemination and use
by other researchers, however, further research needs to be
conducted to examine its accuracy in capturing and reflect-
ing change in the constructs in which it is designed to mea-
sure. Although the TCIDOS uses direct observation to
measure behaviors, further validation of the definitions
used to describe behaviors is needed to examine the overall
construct validity of the measure. In addition, more research
is needed to examine the sensitivity of the measurement
system, including the amount of observation time (based on
overall base rates of behavior) that is needed to obtain a
representative sample of behaviors. Finally, the unit of
measure used for recording behavior should be examined to
assure a representative sample is obtained in an efficient
manner. Clarification of these issues could potentially sup-
port the use of the TCIDOS by other researchers doing
prevention work in classrooms, addressing issues of time

constraints and expense that might otherwise discourage
their use of observational data collection.

Having additional observational measurement tools is an
advantage for researchers working in classroom settings. As
Conroy et al. (2008) pointed out, the use of multiple infor-
mant measurement (e.g., direct observation as well as more
indirect measures such as teacher reports) in examining rela-
tions between teacher and child behavior in classroom-based
research is desirable. Thus, in addition to the TCIDOS, we are
using teacher report forms (Caregiver-Teacher Report Form;
Achenbach & Rescorla, 2000; Social Skills Improvement
System; Gresham & Elliott, 2008) as well as a more global
measure of classroom climate (CLASS; Pianta et al., 2008) to
assess child- and classroom-level variables in our RCT. In
addition, we are using the InCLASS (Downer, Booren, Lima,
Luckner, & Pianta, 2010), which is a relatively newer mea-
sure with promising psychometrics that measures teacher—
child interactions. By using a variety of measures to assess
child- and classroom variables, we will be in a better position
to examine the validity of the TCIDOS in the near future,
addressing a major limitation of the current study.

Finally, the initial IOA findings described in this article
highlight the importance of using kappa as an estimate of
agreement during training, particularly when there are low
rates of behaviors. To illustrate, in training, we used 80%
IOA (A/A+ D % 100) of double-coded sessions as a criteria
for observers to begin live coding. By using this procedure
to estimate IOA, we may have overestimated agreement,
particularly with low base rate codes. We are currently
using a computer-based version (Tapp, 2010) of the TCIDOS
to collect observation data in a larger efficacy study, which
allows us to more closely monitor kappa estimates in a
timely manner. Other researchers may want to consider
using kappa as a criterion for observer checkout during
training, particularly when there are low base rates of obser-
vational codes.

Implications for Practice

As behavior is context specific, the precise and accurate
measurement of behaviors occurring within natural, authen-
tic contexts is important. Through the direct observation of
the behaviors we have identified and included in the
TCIDOS coding system, we are able to obtain data on the
complex interactions young, high-risk children have with
their early childhood teachers. Collection of these data will
help to determine whether our intervention is able to affect
change in these patterns, indicating an improved behavioral
trajectory. Thus, the 7CIDOS may contribute to practice via
helping us better understand how teacher behaviors influ-
ence children’s behavior, and vice versa. Furthermore,
given the universal nature of the teacher and child observa-
tional codes in the TCIDOS, other researchers working in
classrooms with young children may find this system useful
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in their work, leading to a better understanding of the
dynamics between teachers and young children. In turn,
researchers and teacher trainers may be better positioned to
provide prevention programs and teacher training that are
based on reliably observed teacher and child behaviors.

In this article, we have described an observational measure-
ment system with clear theoretical and empirical links to a pre-
vention program, BEST in CLASS. Although preliminary
psychometric data on the system are promising, more work is
necessary, particularly related to the validity of the system.
That said, we view this as an important first step in the measure
development process. The collection of direct observation data
is resource intensive; however, these data also have the poten-
tial to enhance our ability to determine the efficacy of preven-
tion programs in RCTs. This is a critical step, particularly as
efficacious programs go to scale in effectiveness trials.
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