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Chapter 1: History and Purpose

1.1 Introduction

The Baker Rodrigo Ocumpaugh Monitoring Protocol (BROMP) 2.0 is a method for
Quantitative Field Observations (QFOs) of student behaviors and affective states in classroom
environments. Formerly known as the Baker Rodrigo Observation Method Protocol, BROMP is
an momentary time sampling method in which trained, certified observers record students’
behavior and affect individually in a pre-determined order. Although developed for observations
of students using educational software, BROMP is easily adaptable to other environments where
student engagement is of interest. Today, BROMP is implemented by certified coders using the
Human Affect Recording Tool (HART), which offers a variety of behavior and affect coding
schemes that are relevant to understanding the relationships between students’ engagement and
their learning environments.

BROMP coding was first used in 2004 to record educationally relevant behaviors during Baker’s
early research on gaming the system (Baker, Corbett, Koedinger, & Wagner, 2004). In this study,
students were coded as on task but working alone, on task but participating in conversation, off-
task or gaming the system, following conventions similar to previous research in this area (cf.
Karweit & Slavin, 1982; Lloyd & Loper, 1986). In 2007, during work with Rodrigo, a coding
scheme for affective states was added to the protocol (Rodrigo et al., 2007), based on evidence
from Graesser and his colleagues as to which affective states were frequent during real-world
learning and associated with differences in student outcomes (D’Mello, Graesser, & Picard
2007). The protocol was described more thoroughly in Baker, D'Mello, Rodrigo, and Graesser
(2010) and formalized in 2012 with the publication of the first training manual (Ocumpaugh,
Baker, & Rodrigo 2012).

BROMP observations are often used to obtain ground truth labels for Educational Data Mining
(EDM) research. In these studies, BROMP codes are synchronized to log-file data compiled by
the educational software that students are using at the time of the observations. EDM researchers
then use data mining algorithms to determine what patterns in the software interactions correlate
with the field observations. This process (described in detail by Baker et al., 2012, Pardos et al.,
2013, and other articles) results in automated models, called detectors, that infer when students
are bored, frustrated, confused, off-task, etc. These detectors were originally created with a goal
of supporting automated intervention and teacher reporting. Although used for these purposes
(Baker et al., 2006; Ocumpaugh et al., in preparation), these detectors have thus far achieved
greater usage as components in discovery with models research, where a data-mined model of
one construct is used as a component in the analysis of another construct (Baker & Yacef, 2009).

BROMP assumes that behavior and affect are at least partially orthogonal, and so they are coded
simultaneously but separately (e.g., a student could be gaming the system and bored, or gaming
the system and frustrated). Coding schemes that have been developed for a variety of learning
environments are available in HART (the app used to implement BROMP), and it is possible to
create new coding schemes. This allows researchers to include categories that are unique to (or
more common within) a particular learning environment. (For instance, surprise and delight are
rare in many educational settings, but they are often common in software environments with a
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game-like design.) BROMP-certified coders are trained to identify behaviors or affective states
that do not match their current coding scheme, classifying them as “other” using the “?”code.

BROMP-certified observers base their judgment of a student’s affective state or behavior on the
student’s work context, actions, utterances, facial expressions, body language, and interactions
with teachers or fellow students. This contextualized coding practice is in line with Planalp et
al.’s (1996) descriptive research on how humans generally identify affect, using multiple cues in
concert for maximum accuracy rather than attempting to select individual cues. In our
experience, attempting to focus on specific cues (rather than using more holistic judgments of
behavior and affect) substantially reduces inter-rater agreement.

1.2 Previous Research Using BROMP

Previous research has produced a number of successful EDM models based on BROMP
observations. In terms of behavior, these methods have been used to develop and validate models
that can infer gaming the system (Baker, Corbett, & Koedinger, 2004; Baker, Corbett, Roll, &
Koedinger, 2008) and off-task behavior (Baker, 2007). In terms of affect, these methods have
been used to develop and validate models that can infer confusion, boredom, frustration, and
engaged concentration (Baker et al., 2012, Pardos et al., 2013). These methods have also been
used to study affect and the contexts and fashions in which affect emerges and changes over time
(see Rodrigo et al., 2007, 2008a, 2008b; Baker, Rodrigo, & Xolocotzin, 2007; Baker, D’Mello,
Rodrigo, & Graesser, 2010; Baker, Moore, et al., 2011; San Pedro et al., 2011; Hershkovitz et al.,
2012; Liu et al., 2013; Rodrigo, Baker, & Rossi, 2013).

BROMP has been used to observe students from kindergarten to college. It is well established as
a method for studying how affective and behavioral constructs manifest in computer-based
learning environments (see Table 1). Initially, these models were just for behavior, but in 2012,
the BROMP was used to create the first cross-validated, interaction-based models of affective
states for Cognitive Tutor Algebra (Baker et al., 2012).

Increasingly BROMP is also being used to study learning environments that do not include
technology (e.g., Godwin et al., 2014 and Fisher et al., 2014). It has also been used to estimate
engagement in technology systems without first constructing EDM models (e.g., Ocumpaugh,
Baker, Gaudino, Labrum, & Dezendorf, 2013). In these studies, researchers typically calculate
the percentage of time that students were observed in each affective or behavioral state in the
coding scheme. This new use of BROMP can provide researchers, educators, and policy makers
with important information about student engagement, however, we urge researchers who are
planning to use BROMP in this way to consult carefully with BROMP developers to ensure that
sampling conditions meet validity requirements.'

' Note that Pacquette, Ocumpaugh, & Baker, (in preparation) have developed a computerized simulation program
for testing the validity of interval time sampling methods given specific parameters. Researchers may also be
interested in ARPObservations, a freely available tool for testing momentary time sampling in the R platform
(Pustejovsky & Runyon, 2014).
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System Developer Subject Matter
Aplusix Laboratoire d'Informatique de Grenoble Arithmatic and Algebra
ASSISTments Worcester Polytechnic Insitute Mathematics
BlueJ University of Kent Computer
Programming (Java)

EcoMUVE Harvard Environmental Science
Ecolab/M-Ecolab Ecology
Chemistry Virtual Carnegie Mellon University Chemistry
Laboratory
Cognitive Tutor Algebra Carnegie Learning/Appollo Algebra
Cognitive Tutor Carnegie Learning/Appollo Geometry
Geometry
Cognitive Tutor Middle  Carnegie Learning/Appollo Mathematics
School
The Incredible Machine  Jeff Tunnell & Chris Cole Physics
InqITS (formerly Worcester Polytechnic Insitute Science Inquiry Skills
Science ASSISTments)
Middle School Carnegie Mellon University Mathematics
Mathematics Tutor
(Scooter the Tutor)
Physics Playground Florida State University Physics
(formerly Newton's
Playground)
Reasoning Mind Reasoning Mind Mathematics
Refractions University of Washington & Utah State Fractions

University
vMedic U.S. Army Army Field Medicine

Although most of the research using BROMP has taken place within the United States, where
Ocumpaugh and Baker direct training, the formalization of the method included the training of
BROMP-certified coders in the Philippines, work led by Rodrigo. In 2014, coding schemes were
developed and tested under the direction of Viola Krishnamani and Chokanath Hymavathy in
India, who are rapidly expanding the program there (Hymavathy, Krishnamani, & Sumathi,
2014). As of this writing, there are nearly 130 BROMP-certified coders worldwide, with more in
India than the United States and Philippines combined, and efforts are currently underway to
adapt BROMP for use in Mexico.

Because of legitimate concerns about cross-cultural differences in the presentation of affect (e.g.,
Elfenhein & Ambady, 2003; Jack, Garrod, Yu, Caldara, & Schyns, 2012; although see Sauter &
Eisner 2013) and the linguistic labeling systems used to identify affect (e.g., Lindquist &
Gendron 2013), the procedure for adapting BROMP to a new country, including the training of
the first coders, is a collaborative process involving both experienced members of the BROMP
development team and researchers who are native to that culture. Once BROMP-certification is
complete for the first (native) researchers, researchers from other backgrounds may attempt to



Ocumpaugh, Baker and Rodrigo
Baker Rodrigo Ocumpaugh Monitoring Protocol (BROMP) Training Manual 2.0

become BROMP certified for that country.? These efforts have facilitated cross-cultural
comparison studies of engagement (e.g. Rodrigo, Baker, & Rossi, 2013), and we hope that more
such studies will follow as BROMP is used more frequently, improving the diversity of
populations studied within educational research communities (see Blanchard 2012, 2014).

Figure 1: Countries that have BROMP-certified coders to date.

1.3 Development of BROMP Coding Schemes for Indicators of Student Engagement
In this section, we provide a very brief discussion the relevance of behavioral and affective
indicators in understanding student engagement as well as an overview of the affective and
behavioral categories that are typically used in BROMP coding schemes. (A fully defined list is
available in Appendix A). In particular, we concentrate on the design of the schemes that are
most commonly used in BROMP research—those developed for the Pittsburgh Science of
Learning Center’s (PSLC).

Behavioral coding schemes for direct observation are not new in education research (see
Bakemen, 2000; Volpe et al. 2005), and it is becoming increasingly common to see coding
schemes that look at other issues related to engagement and cognition (see for example, reviews
in Boekarts, 2007; Linnenbrink-Garcia et al., 2011a, 2011b). BROMP was one of the first direct
observation schedules designed specifically for in situ observations of technological classrooms,
and it has developed over time to include observations of behavior (e.g., on task, on-task
conversation, off-task, gaming the system, and ?) and educationally relevant affective states (e.g.,

Z 1t is rare for individuals to be successfully BROMP-certified for a culture they are not native to. Currently three
individuals have been BROMP-certified out of their native country.
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boredom, confusion, engaged concentration, delight, frustration, and ?). Less commonly,
BROMP is also used in conjunction with observations of teacher behaviors (e.g., Godwin et al.,
2014). As with the development of other classroom coding schemes, the inclusion and exclusion
of constructs has depended upon the research question. In initial BROMP studies, which were
designed to train software how to recognize student engagement indicators, teacher behaviors
were not necessary, nor were certain specific differentiations (e.g., a student who was off task
and reading vs. a student who was off task and out of her seat). As BROMP has evolved to
address different research questions new coding schemes® have been developed to address those
needs.

The first BROMP behavioral coding scheme was developed for studies of educational software
that were being conducted for the Pittsburgh Science of Learning Center (PSLC). The initial goal
of this research was to study student learning within the software, but students weren’t making
the predicted gains. Fieldwork revealed that many students were gaming the system, a behavioral
pattern that is neither strictly on task or strictly off task, since students were using the learning
software but exploiting the properties of the system that let them advance without actually
learning the material. Subsequent research on this behavior in several systems has shown that
this behavior is linked to poorer learning outcomes (Baker, D’Mello, Rodrigo, & Graesser, 2010;
Beck & Rodrigo 2014; Cocca, Hershkovitz, & Baker 2009; Fanesali; Pardos et al., 2014; San
Pedro, Baker, Bowers, & Heffernan, 2013). As a result of research using BROMP behavioral
coding schemes, several learning software systems* now have stealth detectors that are triggered
when student interactions with the software suggest that they are gaming the system or off task.

The addition of affective coding schemes has been instrumental in ongoing research to improve
student-learning outcomes, but it often raises questions among those who are first learning about
BROMP, especially with the increased use of sensors and survey data to assess these same
constructs. The idea that BROMP coders are assessing affect with observations alone sometimes
raises concerns among people who are not familiar with the research literature on affective
states. These are valid concerns, since self-presentation effects are a real possibility when
students feel like they are being watched (CITATION). While we cannot control for the effects
that other students or the teacher might have on this presentation, observer effects can be
substantially minimized in classroom environments, and coders are trained to minimize their
presence in the classroom during the certification process (see Section 3.4). It is also worth
noting that self-presentation effects may be a concern in other methods (e.g., surveys or video),
and that studies with more sophisticated sensors, including posture sensors, heart rate and sweat
monitors, and even MRIs, rely on either observation or surveys to interpret the patterns in their
data. While survey data has the benefit of coming directly from the student, there are other
concerns beyond the self-presentation issues (see discussion in Baker & Ocumpaugh, 2015),
including the self-awareness (e.g., Bieg et al., 2014) and intersubject reliability issues (e.g.,
Porayska et al, 2013). That is, we would like to acknowledge the legitimate concerns that people
might have about using observational methods in affective research, but we feel it is also

3 There are currently 40 coding schema available in the HART application used to make BROMP recordings (see
Appendix B), and it is possible to code new ones (see Section 4.2).
4 These include ASSISTments and Cognitive Tutor.
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important to point out that affect is inherently difficult to define, and that other methods often
rely on observation to validate their findings’.

BROMP coding schemes for affective engagement indicators were developed based on previous
research on relevant emotional states (e.g., D’Mello, Graesser, & Picard 2007). Ekman, one of
the most influential researchers in the research of emotions, identifies several basic emotions that
are described as culturally universal (Ekman & Frisen, 1971), but other researchers have raised
concerns about this work (see discussion in Kory & D’Mello 2105). More importantly, many of
these emotions are rare in educational settings, and those that are common do not appear to be
strongly correlated to learning (Lehman et al., 2008). BROMP coding schemes have been
tailored instead to focus on affect that is relatively common in educational settings and
associated with differences in learning outcomes. The PSLC coding scheme, for example,
includes boredom, which is linked to poorer learning outcomes (e.g., Csikszentmihali, 1990;
Miserandino, 1996) and engaged concentration, which is linked to improved learning outcomes
(e.g., Csikszentmihalyi, 1990), but also confusion and frustration, which have mixed effects on
learning (e.g., Liu et al., 2013; Kort et al., 2001; Patrick et al., 1993; Graesser & Olde, 2003;
Kort et al., 2001).

BROMP coding schemes are also designed to address methodological concerns. When coding
schemes are designed to be used as training labels for EDM detector development, it is also
important to choose categories that can reasonably by inferred from the log files of a student’s
interactions with the software being studied. That is, a construct like off-task could likely be
predicted from the student’s interactions with the software (and it has, see Baker, 2007 and
Cetintas et al., 2010), but more specific types of off-task behavior (e.g., whether the student is
talking to a neighbor or reading a magazine) are not something that could be predicted from a log
file, and so that level of detail is not recorded. When researchers work in other domains, greater
specificity may become relevant (e.g., Godwin et al., 2013 looks at the type of off-task behavior
in completely offline research), but researchers should consult with BROMP developers before
adding new constructs, especially those which occur infrequently, since some research suggests
that rare constructs may be problematic for both inter-rater agreement and for prevalence
estimates in momentary time sampling.

The addition of coding schemes that describe the behavior of the teacher or the activities of the
class has been quite recent. In large part, this has grown out of the expansion of BROMP to look
at student engagement in non-technological classrooms. For example, Fisher and her colleagues
at Carnegie Mellon University have used a second observer to code these conditions in
kindergarten classrooms so that engagement can be monitored as classroom activities change
(e.g. Godwin et al., 2013, 2014; Fisher et al., 2014). However, even in technological classrooms,
additional information may be useful. Our partners at Reasoning Mind, which provides a blended
learning system (merging software with teacher training), have used these practices to examine
the extent to which their teacher-training efforts have helped.

> Please see additional discussions related to these issues Chapter 2.

10
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Chapter 2: Training and Inter-Rater Agreement

2.1 BROMP Training Process:

We have a relatively short field training process for BROMP that ensures that field observers are
coding accurately and consistently. In addition to the information presented in this manual, we
provide additional training during the certification process. This section provides an overview of
the process we use to certify new trainers. In general, there are three phases to this process: (1)
pre-field training, (2) field training, and (3) inter-rater agreement testing. Typically pre-field
training takes places a few days before entering the field. Once we enter the field, the amount of
time taken to successfully become certified varies based upon a number of factors, including the
schedule of the school where the training is taking place. Although many people can complete
this process in a single day, this assumes ideal conditions. It is not unusual for a novice to require
2 days in field to complete the process, and in some rare cases, 3 days may be required.

2.1.1 Phase 1: Pre-Field Training

In general, novices are asked to read the BROMP training manual (this document) before
beginning the initial training session with a certified coder. In the initial training session, it may
be worthwhile for several novice coders to meet with the trainer at the same time to facilitate
greater discussion. During this phase of the process, novice coders are introduced to the general
concepts that the field observations are designed to address. (See Chapterl.) They are also given
an opportunity to interact with the HART, the android application that we use to record data.
Short videos are sometimes played,® and discussions of the coding scheme, including ambiguous
examples, take place so that novice coders have the opportunity to ask questions about each of
the constructs they will be observing.

2.1.2 Phase 2: Field Training

Once we enter the field, a novice coder shadows an experienced, certified trainer. The trainer
helps the novice practice entering information into HART while quietly discussing the coding
process for each student being observed. In this way, the novice has further opportunities to
familiarize himself/herself with HART and an opportunity to ask more questions about the
labeling scheme before checking IRA.

The goal of this phase of the training process is to ensure that the novice is sufficiently
comfortable with both the technology and the coding process before the testing for IRA. The
amount of time for this varies, but it can often be accomplished in 2-3 class periods. It is not
advisable for more than one novice to participate in this process at the same time as it may
substantially increase students’ sensitivity to the observers.

6 We do not make BROMP training videos publically available, but some people find it useful to spend some time
watching naturalistic videos of classroom time. See Appendix C for links to classroom observations that are
publically available online.
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2.1.3 Phase 3: Inter-Rater Agreement (IRA) Testing:

During the IRA test, we check to see that the novice understands the process but AND is coding
consistently with the expert trainer. (That is, we use a criterion-referenced agreement test, e.g.,
Subkoviak & Baker 1977) In sessions where we test this, the novice and the trainer will work
together to signal which student is being coded and when. Since the goal is to code the first
affect/behavior witnessed, this requires some sort of hand signal or countdown so that both
coders are beginning their observation at precisely the same time. This is particularly important
in classrooms where students are cycling quickly from one behavior or affective state to another.
If the novice does not pay attention to the trainer’s cues on when to start the observation of each
student, they are unlikely to demonstrate IRA.

We typically recommend having at least 60 observations before we check for consistency
between the novice and the trainer. Some research also suggests that the trainer should have
observed at least 10 instances of each construct before IRA is checked (see Cicchetti, 1994;
Watkins & Pacheco, 2000.) While this is a good guideline, particularly for researchers who wish
to study the prevalence of a given construct from BROMP field research, it is sometimes difficult
to perfectly reach this goal.

If acceptable inter-rater agreement is not achieved, the trainer will analyze which situations the
trainee disagreed with them in, and discuss these situations. Typically, additional field training
focusing on areas of disagreement is conducted before attempting to test for inter-rater
agreement again. Many novice coders must have their inter-rater r agreement checked several
times before they can be certified. If a novice has not achieved IRA after 3 rounds of testing, the
trainer will make a judgment call about whether or not it is productive to continue.

2.2 Inter-Rater Agreement (IRA) and Validity:

BROMP inter-rater agreement (IRA) is calculated using Cohen’s (1960) Kappa, which scales
from -1 to +1, capturing how likely it is that agreement is due to chance. Kappa is recognized
across disciplines as a well-established metric for IRA (See for example, Fleiss, 1981; Perreault
& Leigh, 1989; Tooth & Ottenbacher, 2004; Wirtz & Kutschmann, 2007; Sadatsafavi,
Najafzadeh, Lynd, & Marra, 2008; Dewey, 1983.) Kappa is preferred over accuracy, a metric
that does not account for chance agreement.

Observed Agreement — Chance Agreement P, — P.

1 — Chance Agreement 1-P

For perfect performance, Kappa = +1. Kappa > 0 represents performance above chance; Kappa <
0 represents performance below chance. However, Kappa itself does not reveal whether coding
differences are random, caused by synchronization failure, or caused by systematic differences
between coders; this determination requires additional qualitative examinations of the data (Sim
& Wright, 2005).
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Cohen’s (1968) refinement of Kappa allows for the seriousness of different measurement errors
to be weighted during the correlation, but no such assumptions are made when calculating IRA
for BROMP. Instead, Cohen’s (1960) original unweighted Kappa is calculated separately for
behavior and for affect. During this calculation, any observations (whether made by the trainer
or the trainee) that include a “?” are discarded from the calculations. That is, if one of the coders
records a ‘?” when the other records confusion, that observation is discarded before calculating
Kappa for the affective coding schemes. However, the observation is only discarded in the
coding scheme where it was labeled as “?”. If both coders were able to code behavior (neither
used a “?’ for the behavior code) during an observation that received a ‘?” for affect, then the
behavior codes are still used to calculate IRA.

A number of different researchers have made recommendations about cut-offs, ranging from a
Kappa of 0.4 to 0.8, for two raters to be considered to have acceptable agreement (Landis &
Koch, 1977; Fleiss, 1971; Di Eugenio & Glass 2004; etc.). These numbers are inherently
arbitrary, and in fact Kappa does not have invariant meaning across data distributions (e.g. 0.8 is
harder in one data set than another). Higher expected numbers are typically seen in domains
where coders are working using definitions that are not open to judgment. Lower expected
numbers are typically seen in domains where the underlying truth is uncertain, where coding
schemes are holistic, and where data coding is cheap (as a large amount of imperfect data can be
more reliable in aggregate than a small amount of excellent data). In practice, we use a cutoff of
0.6 for BROMP certification, where the coder must achieve 0.6 or higher for both schemes.
Typically we find that Kappa is higher for behavior coding schemes than for affect coding
schemes.

+1 Perfect Precision

+0.67  Agreement standard for Corpus Linguistics

+0.6 BROMP certification standards

+0.4 Goal for automated detectors of student engagement
0 Chance Agreement
-1 Below chance agreement

Figure 2: Interpreting Kappa in the Context of BROMP
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Achieving IRA with a certified coder is especially important when coding constructs like
affective states, where a gold-standard is impossible to obtain. It is quite possible that self-report
surveys, peer-evaluations, teacher evaluations and BROMP observations could all result in
different affective states being reported for a given student at a given time (see Porayska-Pomsta
et al., 2013 for a discussion of this), and it is not clear that any one of those data sources would
be more true than another (Bieg et al., 2014). Direct, in situ observation schemes like BROMP
may not always agree with other evaluation methods, but for constructs like affect, where it is
possible to experience more than one emotion at a time, the fact that a student and observer
might come to different conclusions about which affective state is most relevant does not
necessarily negate the validity of either judgment.

This problem has been extensively discussed in other literature (e.g., Poranyska-Pomsta et al.,
(2013); Afzal & Robinson (2011), Pantic & Rothkrantz (2003)). Although popular belief (and
the occasional journal reviewer) may lean towards treating some data as more valid than others,
all require normalization. For example, self-report studies and sensors, which might be argued to
be the most direct measures of a student’s affective state, have their own challenges. Frequent
self-report surveys interrupt student learning in ways that interfere with the measurement
process, while retrospective reports may be susceptible to reinterpretation and other memory-
related processes. In fact, the very act of labeling an emotion has been shown to alter its
physiological response patterns (Kassam & Mendes, 2013). What’s more, self-report techniques
may not work well in cases with students who are not especially self-aware. This is of particular
concern when researching young children, who are reasonably good at identifying valance, but
have not yet developed adult-like categories for emotion (see Widen & Russel 2008). Adults are
usually more skilled at recognizing emotions, but remain susceptible to self-presentation and
demand effects. Sensors may be able to address some of these concerns, in that they operate in
real time and are less likely to cause regular interruptions. However, sensor accuracy is still
imperfect and sensors can be costly and are sometimes still invasive (e.g., requiring students to
adjust web cams or wear skin conductance sensors). Breakage rates for many sensors remain
high in real-world classrooms and even in laboratory settings. And all sensor-based models are
originally based either on self-report, video coding, or field observations. .

BROMP coders are trained to identify the constructs that are most prominent while taking into
account the full classroom context, meaning they should be attuned to individual variation.
However, it is still important that these standards be applied consistently. For this reason,
achieving an adequate inter-rater agreement (Kappa > .6) with a certified coder is a requirement
for anybody reporting to use BROMP.

At this time, obtaining a sufficient Kappa on a single coding scheme is sufficient for BROMP
certification. However, you may want to consider re-checking inter-rater agreement if you are
working with a radically different coding scheme than the one that you were trained upon or if
you are creating a new coding scheme for a specific learning environment. The authors of this
coding manual are happy to advise you in doing so. It is important to ensure that any new
categories are being coded consistently. For constructs that are quite easily defined, (e.g. creative
metanarrative, Ocumpaugh et. al., 2014), it may be possible to simply add the new category to
your coding scheme. For more ambiguous constructs, it may be advisable to replicate the inter-
rater agreement process with another member of your research team to ensure that it is being
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consistently identified and coded.” Please see our Reporting Standards (Chapter 5) to ensure that
the addition of any new construct be thoroughly documented and reported.

Occasionally, journal reviewers will make recommendations about the BROMP certification
process, including suggestions that IRA be re-checked every time a new learning environment is
observed. While we have no objections to BROMP observers resynchronizing with one another,
it is not always practical (or even possible) to conduct such normalization procedures at every
field site. In some cases, as when coding an event of a limited duration, such requirements would
prohibit research from occurring. Furthermore, some research suggests that over-practice could
be counterproductive, particularly when coding schemes are being applied to contexts and
constructs where there are inherent ambiguities. (See, for instance, Towstopiat’s (1984)
discussion of Medley and Norton (1971), where they suggest that “brainwashing” observers into
consistency when coding behaviors that are inherently ambiguous introduces bias towards one
category, whereas some degree of disagreement on ambiguous behaviors more accurately
represents real-world conditions.)

2.3 Cross-Cultural Coding and Reliability:

There is now an extensive body of research on the cross-cultural identification of emotions
which we invite readers to familiarize themselves with (e.g., Baron-Cohen et al., 2004). A
number of issues exist when it comes to making recommendations on the best-practices for
dealing with intercultural (across culture) and intracultural (within culture) social differences,
including the background of the subjects, the background of the observers, and the types of data
being examined. Strong evidence suggests that when presented with static photographs of people
from a different background than the observer, the categorization of emotions is less reliable
(Krumhuber, Kappas, & Manstead, 2013), and further evidence suggests that different cultures
may be more reliant on context than others (Matsumoto, Hwang, & Yamada, 2010). However,
there are also concerns about what standards are being used to validate these codes. Judgments of
correctness could be based on self-reports, on peer judgments, or on research-based coding
schemes like Ekman’s FACS, and results will vary accordingly. What’s more, there is evidence
that cross-cultural identification weaknesses might be mitigated if the observer has had more
contact with the group in question (Beaupré and Hess, 2006) or when the observer is presented
with more dynamic information (see review in Krumhuber, Kappas, & Manstead, 2013).

BROMP has been developed with these issues in mind. Emotional categories selected for
BROMP coding schemes are those thought to be most educationally relevant (D’Mello,
Graesser, & Picard 2007), with adaptions made to address culturally-specific differences in the
appropriateness of different constructs. For example, when BROMP was adapted to India, we
worked with local educational researchers to adjust to local norms. In this case, we learned that
frustration was considered inappropriate to express (and would therefore be rare); therefore,

7 Of course, there are times when it is impossible replicate the research conditions that have induced a new
construct. For example, it might be possible to induce the affective state of boredom by giving students repetitive,
tedious tasks, which could lead to students going off task. However, it could be more difficult to induce creative
metanarrative, a highly imaginative behavior identified by Ocumpaugh et al., (2014), where students created an
alternative storyline for the virtual environment. (For example, one student repeatedly discussed interactions his
avatar had with characters that were not in the game, including police officers and prostitutes.)
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BROMP-certified observers in India are trained to code for contempt instead.

As discussed above, there are a number of concerns about in-group advantage for identifying
emotion (e.g., Elfenbein & Ambady, 2002a, 2002b, 2003). For this reason, we recommend that
observers be of a similar background to the students they are observing. This is particularly
important during the early stages of observations of a new population, and for this reason we
have ensured that only observers who are native to the country being observed were used to
establish initial measurements of inter-rater agreement for that country. Once the coding scheme
is well established, it is sometimes possible to certify coders from other populations, but in our
experience non-natives sometimes have difficulty passing inter-rater agreement checks for affect
coding, even when restricted to educationally relevant categories.
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Chapter 3: Useful Tips for New BROMP Observers

3.1 Overview of Chapter 3

This chapter provides bulleted discussions of things that often raise concerns for new BROMP
observers. These include best strategies for conducting unobtrusive observations, a short
overview of the typical coding schemes, and discussions of how to deal with ambiguity in the
coding schemes.

In general, it is a good idea for new trainees to familiarize themselves with this chapter before
the training process, but we do NOT recommend trying to memorize it. Your trainer will go over
these things again with you as part of the process, and we feel that attempts to memorize these
things will only serve to make new coders nervous. (In our experience being in distress typically
makes people less reliable coders!)

We also encourage previously certified coders to re-familiarize themselves with these guidelines
in an effort to minimize coding drift. This is particularly important for coders who have been out
of a field for quite a long time.

3.2 Typical Coding Schemes:

BROMP #ypically uses a dual coding scheme, recording behavior simultaneously, but separately
from affect. There are several coding scheme choices to choose from when you start a session,
and it is possible for a programmer to customize a new coding scheme that can be installed on
the phone (see Section 4.2). It is also possible to use a third coding scheme for interventions,
classroom activities, or other activities related to the teacher.

Once you have selected these coding schemes, HART will automatically present you with drop-
down menus that include ONLY the constructs that were already programmed for those coding
schemes. An expanded list of coding schemes is included in Appendix B and descriptions of
each construct are included in Appendix A, but for many learning environments, the PSLC
behavior and affect coding schemes (Shown in Table 2) are preferred.

Table 2: Coding Schemes developed for the PSL.C

Behavior Affect

On task Boredom

On-task Conversation Confusion

Off-task Engaged Concentration
$ = gaming the system Frustration

? = other ? = other
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Note that “?”, “?” is used when a student could not be coded for either behavior or affect. In
such cases, it is possible that the student was displaying behavior that was not clearly on-task or
off-task, and his or her affective state was not part of the coding scheme. However, it is also
possible that the student:

* was out of his or her seat (although it is often still possible to code such students)

* was out of the room

* Dbecame sensitized to the field worker

These codes are typically excluded from EDM models (since it is hard for software to predict
when a student needs to go to the bathroom, for example), but they may be important for
researchers who are conducting other kinds of studies. For example, if an observer is unable to
code a large number of students who are out of the classroom due to behavioral issues,
researchers who are using raw BROMP observations (as opposed to data mining models) to
study the frequency of behavioral constructs may need to modify the protocol to account for this
data. Future iterations of HART may include a missing code or skip button to help differentiate
these contexts.

3.3 Notes on ambiguous behavior or affect:

You will undoubtedly encounter numerous instances during your observations where a student
may be doing more than one thing at a time. If the student is engaging in one behavior (or affect)
and then switches to another, code the first behavior (or affect) seen, as that is less ambiguous. If
two things are occurring simultaneously, you should use your best judgment to determine the
predominant behavior/affect that the student is presenting OR you should code a “?” (the catch-
all category for anything that doesn’t fit our coding scheme). Behavior and affect are cultural
constructs that we learn to identify as we grow up in that culture. We use clues like facial
expressions, body language, vocal expression, and other contextual clues to make holistic
decisions about what other people are doing and thinking all day. Most people are competent at
doing this, but it is important that BROMP labeling is consistent. This section is meant to give
you some guidelines for common questions that new coders have.

3.3.1 Examples of Ambiguous Behavior:

1. A student is waiting with their hand in the air. They aren’t working on their assignment
within the software, but that appears to be because they are legitimately waiting for the
teacher. This should probably be coded as on-task, even though they are not engaged with the
software at the time. Of course, you should use your best judgment. If a student seems to be
manipulating the teacher to avoid work, you should code that student as off-task.

2. Similarly, if a student is doing scratch work on paper, they may not appear to be engaged
with the software. However, if they are using that scratch work in a manner that is consistent
with the learning task, you should still code them as on-task.

3. If you may see two students who are working but sporadically discussing something not
related to the assignment (say, last night’s television show), you should use your best
judgment to determine which behavior is predominant. Remember to consider things like
posture, body language, and facial presentations (e.g., are they mainly looking at their own
computer screens, or is there a lot of turning to face each other during the conversation). If
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the student you are coding appears to be mostly concentrating on the educational task, you
can code that student as on task conversation. If, however, that student is more oriented
towards their classmate, you should probably code them as off-task.

4. A student first appears to be off-task because he or she is staring into space, but then you
notice that he or she is responding to a teacher or another classmate who is asking them an
on-task question. You should consider coding the student as on-task conversation if their
responses indicate that they were paying attention the whole time.

5. A student is using an online search engine (e.g., Google). If it looks like the student is
searching for course-related information (and the teacher has not forbidden this task, e.g., in
the cases of a testing situation), then it is probably okay to code on task. However, if the
student is checking local movie listings, off-fask is a more appropriate code.

6. In some cases, it’s not clear whether interaction with an online search engine (as in #5,
above) is strictly off-task or on-task. For example, if it looks like a student has finished his or
her assignments and is checking the local movie listings while talking a peer through their
questions and waiting for further instruction from the teacher, on-fask might be the most
appropriate code. If a pattern like this is quite common, every effort should be made to label
these instances and the researcher should thoroughly document and report his or her decision
making process. (This is particularly important when BROMP observations labels are not
being used as the ground truth to train EDM models.) If such an example is a relatively rare
occurrence, however, a ‘?” may be more appropriate.

7. When in doubt, always use the “?” option.

3.3.2 Discussion of Ambiguous Affect

Affect is somewhat trickier to code since you are more likely to see overlap in affective states
than you are with the behavioral constructs that we code for. For example, you are more likely to
see a student who is confused become frustrated than you are to see a student who is both on-
and off- task at the same time (although note #3 above!). In cases such as these, if one affective
state clearly precedes the next, choose that one. Otherwise, you should choose the affect that
appears most prominent. If a student appears more focused than confused, code engaged
concentration. If a student appears confused and frustrated, and the frustration is strong, code
frustration. However, if you’re not sure what the student’s affect is, use the “?” option.

Many novice coders struggle because they lack confidence in making these distinctions.
Sometimes the presentation of an affective state is quite obvious, but other times affect
categories show considerable overlap in facial expressions and posture. Indeed, a student who is
experiencing engaged concentration may have a facial expression (a “scowl”) that is quite
difficult to distinguish between confusion and/or frustration at first glance. Likewise, people who
are frustrated often smile, but it is not a smile of genuine happiness (e.g. not the Duchenne
smile). If you are not sure, take a few extra seconds to make your decision. You should still code
the first affect that you see; if their initial affect is uncertain but then clearly changes (e.g. you’re
not certain if they are confused or bored, but then an event happens across the room which
delights them), you should use the “?” code. However, given a couple of extra seconds you
might see sighs, fist pounding, or just general persistence that will help you to determine which
affect the student is displaying.
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Figure 3: Engaged Concentration while interacting with Reasoning Mind

In cases where affective states may overlap you should use your best judgment and code the
affect that is predominant. A good rule of thumb is to code the affect that corresponds with the
student’s primary behavior. If a student has gone off-task and they are delighted (or frustrated or
confused) by their neighbor’s behavior, code the affect related to their primary activity (in this
case, their interaction with their neighbor). If, however, the student is doing enough work on
their assignment to warrant an on-task behavior code, then the affective state of engaged
concentration is probably more appropriate than their affective reaction to their friend. One
possible exception to this rule of thumb occurs when you observe a student immediately after he
or she has gone off task. 1f the student is still experiencing the residual effects of the
educationally relevant affect that drove him or her off task (e.g. boredom, confusion or
frustration), you may consider coding that emotion rather than the affective state related to the
current social interactions he or she is having.

There will be times where it may seem like you have too little evidence to make a decision. If
you’re really not sure, you should code a “?” for that student’s affect, but often you just need to
pause and give yourself a few more seconds to take in the context of the affective state. Learning
to do this can be challenging for novice coders. When you take extra time to code, it is important
to remember that you are not looking for the next, easier affective state to categorize. Instead,
you are trying to contextualize what you’ve seen. This can be challenging when students are
cycling quickly through many emotions, so it is important to self-enforce the 20 second time
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limit. If you cannot make a decision about the first affect you saw, code a question mark and
move on to the next observation.

Coding for affective states can become particularly challenging when students are interacting
with another person, particularly with another peer. Under these conditions, students are more
likely to exhibit an affective state that does not fit a typical BROMP coding scheme, and in cases
of overlap those affective states might be more prominent than anything in the BROMP coding
scheme. (Although see Appendix B for other coding schemes.) Since the most prominent
affective state observed is the one that should be recorded, you should consider using a ‘?’ in
these conditions, particularly if the student is off-task. If you find that an affective state is
consistently reoccurring and it is not in your coding scheme, you should consider modifying your
coding scheme before your next trip into the field. However, it is generally unwise to include
categories that are unnecessary as they can skew inter-rater agreement estimates (Perreault &
Leigh 1989). (See Chapter 2 for more information on inter-rater agreement.)

It is also a good idea to spend a few minutes watching students as they come into the classroom.
Some students may have a “resting face” (or baseline) that appears happier/sadder/more
confused/etc. than others. These informal observations can help you decide how quickly you can
safely make decisions about affect once the BROMP observation session begins.

Some new coders are particularly worried about optimizing their position relative to the student
being coded, and this may be particularly important when coding affect. There is some research
that suggests that the left side of a person’s face contains more visual cues to emotional
responses than the right (Mandal, Asthana, Madan & Pandey 1992; Skinner & Mullen 1991),
although this effect may vary either by culture (Mandal, Harizuka, Bhushan & Mishra 2001;
Rhodes & Lynskey 1990; Elfenbein, Mandal, Ambady, Harizuka & Kumar 2004; Mandal 1996)
or by other significant social categories (Smith 1998). This effect may also be particularly
susceptible to whether judges are being asked to look at static or dynamic images (Stringer &
May 1981). At this time, we do not believe that there is adequate evidence to require BROMP
observers to observe from the left, and trying to be consistent about such things may in fact result
in reduced validity of BROMP coding. If the student is seated so that the left side of his or her
face is against a wall, for example, it is better to code from the right than to risk getting so close
to their physical space as to disrupt the classroom environment.

Furthermore, contextual clues, which are typically highly controlled for in laboratory settings
(e.g., can be ignored) are often as important to appropriately coding affect as the student’s own
vocalizations and movements. (See Section 3.3.3.) For this reason, we recommend that
observers focus their efforts on finding the space where they can get the best views of the
student’s posture, face, and computer screen while remaining unobtrusive rather than worrying
about replicating optimal lab conditions. (Tips for remaining unobtrusive are provided below in
Section 3.4.)
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3.3.3 Examples of Ambiguous Affect:

1.

10.

1.

12.

13.

A student who is experiencing “engaged concentration” MAY scowl. Particularly if facial
expression is your primary clue for this student’s affect, you should take a few seconds to
observe the student before jumping straight to deciding they are confused or frustrated.
Confusion and frustration may occur at the same time, since one may trigger the other. If you
see this, code the one that seems most prominent.

Yawning is a good indication of boredom, but it may just mean that the student is tired. Look
for what they do before and after yawning.

Many people smile when they are frustrated (but it is not a smile of genuine happiness, such
as the Duchenne smile).

Leaning back or changing postures can be indicative of certain behavioral and affective
constructs, but they may simply indicate physical discomfort. Observers should be
particularly aware of this in conditions where students are seated in furniture that may be
larger or smaller than their frame.

Chewing gum, pencil tapping, and other repetitive behaviors can be revealing. Notice how
much attention the student is paying to these tasks relative to whatever the teacher has
assigned to them.

A student is laughing and telling their friend that the software is stupid, but seems to be doing
so in order to hide feelings of being overwhelmed by the material. If you think they are
frustrated by their inability to advance with the assignment, the laughing is probably
irrelevant. Consider coding frustration or the more specific dejection, depending on your
coding scheme.

A student who has been unable to complete a level in the educational game they were
assigned goes off task, but still appears to be stewing with embarrassment, so you code
dejection. When you return to the student for their next observation, they do not appear to
have recovered, in that they are still off task, but they are now so engaged with their social
activities that they have forgotten about their assignment. They are probably no longer
experiencing dejection even though that is what has driven them to be off-task, so you should
consider coding another affect instead.

You see a student go off task while you are coding one of their neighbors. When you arrive at
their observation a moment later, they are giggling but twirling their mouse around by its
cord and rolling their eyes in a way that indicates that they are still recovering from their
boredom with the software. You should consider coding boredom. However, if the student is
still off task when you return for the next observation, and they have found something
interesting to entertain them, boredom is probably not the most appropriate code.

You see a student who is still answering questions within the software, but they are crying so
hard that they are gasping for breath. While they may in fact be on fask and focusing intently,
profound sadness (not engaged concentration) is the predominant affective state. If you do
not have a corresponding affect code for this category, a ? is probably the best option.

If a teacher is answering questions that indicate a student does not understand part of the
material, it might be evidence that the student is confused.

A student may be tapping rhythmically because he or she is engaged in concentration.
Another student may be doing this because he or she is bored and off task. Use other
contextual clues when interpreting such behavior.

At times, you may not be able to see a student’s face because his or her hair is covering it. If
the rest of the body language indicates that they are appropriately engaged in the material,
you can code them as engaged concentration, but if you’re in doubt, use the 7’ code.

22



Ocumpaugh, Baker and Rodrigo
Baker Rodrigo Ocumpaugh Monitoring Protocol (BROMP) Training Manual 2.0

14. A student may be off-task, suggesting boredom with the system, but appear quite engaged in

15.

the doodles he or she is drawing. In general, we code this as engaged concentration, since
BROMP coding schemes treat off-task instances of any construct separately from on-task
instances of the same construct. If your research team has decided to treat this differently,
please see the reporting requirements below.

A student is talking to his or her neighbor and appears to be confused, but the more you
watch, the more you realize that he or she is flirting with the student in the next seat. If you
believe the student you are coding actually understands the material and is simply posturing
for their peer, confusion is probably not an appropriate code.

16. When in doubt, always use the “?”” option.

3.4 Your Physical Presence in the Classroom:

1.

Talking to teachers.

* In general, you want to avoid talking to teachers during the observation process, but it is a
good idea to talk to them before the students arrive. If you can, let them know how you will
explain your role (if asked!) to the students before you get to the classroom.

* You cannot (and should not) always prevent a full-introduction to the class if this is how
teachers at that school regularly handle outside guests, but you should let teachers know
that you prefer to keep this sort of interaction to a minimum so that you can remain
unobtrusive. If you have this conversation with teachers ahead of time, they can provide
students with consistent answers about your presence instead of introducing you as the
person who is watching whether students are behaving!

* One field coder used to tell teachers ahead of time, “If I'm doing it right, the students will
think I’m staring angrily at my phone for the whole class.” (Teachers are generally happy to
help with this strategy and will sometimes volunteer critiques of how frustrating your phone
seems to be.)

Be unobtrusive by being nice, but boring.

* Kids are naturally curious, but they’re also used to being watched. If you do not draw
attention to yourself (and you are not staring at them), they will probably forget you are
there.

* Boring people attract very little attention. The best way to be boring is to look bored.

* Smiling is not boring. It makes people wonder what you’re up to.

* As important as it is to be unobtrusive and boring, you do not want to look hostile or
intimidating, even when you are entering or leaving the classroom.

* A face that looks clueless but friendly (not interesting or happy) will make you look less
threatening, particularly when you cannot avoid interacting with students (e.g. when you
are collecting student log-in information or if one of them sticks their hand in your face to
wave at you on the way by).

* That said, looking like you are mildly annoyed at your phone is also OK, particularly
during coding activities.

Position and Movement.

* When picking places to stand or walk, remember that you want to use side glances and
peripheral vision as much as possible.

* Try to notice BOTH what is going on with the student’s physical presentation and with the
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computer screen. (If they are highly engaged with a videogame instead of the assigned
educational software, they should be coded as off task.) However, if you can’t see all three,
facial expressions and body-language are generally more critical than the computer screen.

* In general, it is a good idea to stand diagonally behind the student you’re coding. Typically
we advise that you stand behind the student that you just observed while making the
observation of the next student. However, you may be less obtrusive when you aren’t
moving at all.

* [f you can find a location in the classroom that requires minimal movement but still allows
you to see what’s going on with large numbers of students, that is just as good as the
technique where you’re moving after each observation.

Talking to Students.

* After you have collected names or login information, it is better to avoid talking or
interacting with students as much as possible.

* If a student asks you what you’re doing, a truthful and non-problematic answer is, “We’re
looking at how students are responding to the software.”

* Students may sometimes come to you with complaints about the software. It is probably a
good idea to validate their concerns with an apology even if you are not affiliated with the
software developers (e.g., “Really? I’'m sorry!”), but make it clear that you are not the
developer of the software yourself. In these circumstances, your goal is to appear friendly
and clueless (because you are). If it seems like a particularly important problem (e.g.,
inability to login), make sure that they’ve notified their teacher, but keep your interaction
with the student as short as possible so that you can deflect attention away from yourself.

Sensitization.

* [f a student notices that they are being coded, it is best to abandon that observation
(marking “?”, “?” as discussed below).

* Occasionally, one student will become sensitized to the observations and will repeatedly
look at the observer to see if they are being watched. In this case, it is usually best to drop
the student from observation for the rest of the session, marking the student as “?”, “?”” in
all subsequent observations.

* Smiling while you are coding should be kept to a minimum (it doesn’t looking boring), but
particularly if a student notices you, a quick smile can help you to appear less threatening
and may prevent further sensitization. Be sure to disengage as quickly as possible, though.
Staring out the window for a few seconds after such an encounter can help to re-establish
your “bored, disinterested observer” status.

Unusual Conditions.

* Fire drills, broken heating and cooling systems, and loudspeaker announcements cannot be
avoided, but you should record them in your field notes.

* You are not there to interact with the students or to report on them to the teacher. However,
if you see a student doing someone particularly dangerous, use your best, adult judgment.

Tech Support.

* During field observations of educational software, it can be useful to have a third person
(non-observer) to entertain questions and inquiries, if possible. This is particularly useful
when new software designs are being piloted.

* The observer should never handle tech support. Not only is this distracting to the observer,
who should be focusing solely on the observation task, but it also increases students’
sensitization to the observer.
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Coding Teachers.

* In some cases, it may be important to code the teacher’s behavior also. (Coding schemes for
this are provided in Appendix B, Section B.4.)

* Although HART allows you to use all three coding schemes at once, coding students is an
intensive process. It is usually better to have more than one observer when considering
teacher behaviors: one to code students and another to code teachers.

* In some ways, it is more difficult to avoid observer effects for teacher codes, but if you are
respectful and deferential, you can help to mitigate this problem.

3.5 Tips for Preventing & Correcting Miscoding:

Seating charts aren’t necessary, but they can facilitate the coding process.

Having a seating chart as a reference allows a coder to cross-out students who leave early,
come in late (and therefore weren’t entered into HART at the beginning of the session),
switch seats, complete the software task for the day, etc. It also allows the coder to make
other notes as necessary.

Obtaining a seating chart from a teacher ahead of time can speed the process of inputting
student logins considerably, though it is important to confirm that no student is absent and
that nobody has changed seats. It is also important to be cautious to verify that the teacher’s
seating chart accurately matches the classroom layout and that the students have not decided
to switch chairs that day.

Errors may occur during coding. If you realize that you have accidentally miscoded a student,
you should note the observation number and the correct code for later correction of the data
file. (If you have no paper to document this, we recommend noting the observation number
and deleting the observations rather than trying make corrections.)

If you are making many coding errors, slow down! It is important to enter data promptly, but
not at the cost of entering incorrect data.
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Chapter 4: Human Affect Recording Tool (HART)

4.1 HART Overview and Documentation:

The Human Affect Recording Tool, or HART, is an application developed for the Android
platform to facilitate BROMP observations (see Baker et al., 2012). HART was written using
Java and synchronizes field observations to internet time, so that BROMP data can be precisely
synchronized to the log file data from the educational software being studied. HART is available
for direct download at http://www.columbia.edu/~rsb2162/bromp.html, and is also available
through the US Army Research Labs GIFT (Generalized Intelligent Framework for Tutoring).

The HART application will ask you, the coder, to input data about the school and classroom you
are observing. It will then ask you to enter student IDs for the students you are observing. Once
you have done that, it will present those student IDs to you in the order that you entered them,
asking you to code behavior and affect for each student until you tell it that you are finished.
(See “HART Quick Start” section, below, for more details on this process.)

HART automatically saves your data to your Android device. Should the HART application
unexpectedly crash or should you otherwise have non-catastrophic problems with your phone
(e.g. a dead battery), your data will still be preserved. As an added measure of protection (and
convenience), you can choose to email your data to a pre-designated address at the end of each
class observation session.

Data can be harvested directly from the phone by connecting it to your computer and toggling
the phone’s settings to allow it to be accessed as a USB drive. Data is stored as a text file in a
folder entitled “HARTdata,” and you can safely copy your observation files to your computer
without removing them from this location through the drag and drop function.

4.2 Adding Coding Schemes to HART:

New coding schemes can be added via editing the HartSchemas.xml file on your computer. You
can edit this file using any text editor, including Notepad, Notepad++, or XEmacs. (Editing in
Microsoft Word is NOT recommended). When editing the file, make sure to follow the exact
same format as the file is currently in, include brackets and quotation marks, and save it with the
same name. (You may want to save a backup first).

To add a new coding scheme, simply add a new “codelist”, as shown in Figure 4, using the same
format as shown there. You can add your new coding scheme either to behavior, affect, or
intervention, and it will show up in that menu.

The first line of your new coding scheme gives the name of the coding scheme. For example, the
first line of coding scheme “QED BEHAV_ V2” is written <codelist id="QED BEHAV V27>,
The last line ends the coding scheme, and is written </codelist>. In between are the specific
codes in the coding scheme. They appear in the HART app in the same order written in the file.
For instance, “ACTIVE PARTICIPATION” will appear first in the list, “PASSIVE
PARTICIPATION” will appear second in the list, and so on.
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After you finish editing your HARTSchemas.xml file, connect your computer to your phone, and
copy the new HARTSchemas.xml file to your phone’s HARTData folder. Quit HART and
restart it. If you don’t know how to do this in Android, you can just restart your phone. Your new
schemas should be ready to go!

Dw mEm> v &
X HARTSchemas.xml

Split I Design H Live I q ®. 0. o2 B O Title: |

o 1 <?xml version="1.0" encoding="UTF-8"7> A
M 2 <hart>
=l 3 <category id="behavior">
4 <codelist id="QED_BEHAV_V2">
ks 5 <item id="ACTIVE PARTICIPATION" />
E 6 <item id="PASSIVE PARTICIPATION" />
- 7 <item id="DISRUPTIVE" />
* 8 <item id="OFF TASK" />
9 <item id="FAKING ENGAGEMENT" />
N | 10 <item id="7" />
{| 11 </codelist>
12 <codelist id="PSLCBEHAVIORV1">
(| 13 <item id="ON TASK" />
S 14 <item id="ON TASK CONV" />
:_3 15 <item id="OFF TASK" />
=<l 16 <item id="$" />
17 <item id="7" />
18 </codelist>
19 <codelist id="ARLBEHAVIORV1">
*| 20 <item id="ON TASK" />
21 <item id="OFF TASK" />
Z | 22 <item id="$" />
& 23 <item id="PSYCHOPATH" />
24 <item id="WTF" />
& | 25 <item id="?" />
26 </codelist>
2= 27 <codelist id="NPBEHAVIORV1">
+=| 28 <item id="ON TASK" />
29 <item id="OFF TASK" />
<@; 30 <item id="STACKINGS" />
31 <item id="OTHERS" />
32 <item id="WTF" />
33 <item id="7" />
34 </codelist> v
4 »

1K / 1sec Unicode (UTF-8)

Figure 4: Adding Coding Schemes to HART.
This figure shows several of the current behavioral coding schemes available in HART. Additions and
modifications to this list can be made easily made using a text editor.
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4.3 HART Quick Start:
This section will provide you with a basic understanding of the mechanics of HART, the
Android application developed to implement the BROMP 2.0 procedure for QFOs.

1.

N

Before opening HART, make sure that your device is not in airplane mode.

*If the device is in airplane mode, observations will not synchronize to internet time; this is
not a problem if you are not synchronizing to software log files.

*HART now gives you a warning message if you are in airplane mode, but it is easier to
take care of this before you begin.

Open HART on your Android device. It will then provide prompt you through the

following sequence.

Select MODE:

* As of HART 8.8, you can use this option to choose to code using one, two, or three coding
schemes (e.g. just behavior, just behavior and affect, or behavior, affect and an
intervention).

Input information about the coding session. This window provides textboxes for the

following information:

* USER: that’s you!

*SOFTWARE: what software or learning context are students using?

* SCHOOL: name of the school

*CLASSROOM: typically [TEACHERNAME+CLASSPERIOD]

Input the password: “maria” (in all lowercase letters)

Input the number of students you will observer in this observation session.

* You provide this number before entering student IDs (or pseudonyms) and you, can
NOT add or subtract from that number once you tell the app to “start recording.”

* This can complicate things if students come in late or leave early. This can also be a
problem if—in an effort to save time—you enter user-IDs before students arrive.
(Invariably, someone will be absent when you do this.).

Select the coding scheme(s) you will be using.

* Currently there are several pre-programmed into the application, but it is possible for a
programmer to customize these to fit new needs.

* Customization cannot be done in the field, nor is this typically advisable (although see
Ocumpaugh et al., 2014).

* Appendix B outlines current coding schemes to help with your selection process.

Enter “student IDs” (or pseudonyms): After you have provided the information about the

fieldwork environment, you will be prompted through a series of windows, one for each

student you will be observing.

* When BROMP is being used to observe students using educational software, it is
customary to enter the login ID that each student uses to access that software.

*You will need to collect the login information from each student in the order that you
intend to use for observations. Usually, this means that you must ask each student for their
ID is at the beginning of the observation session.

*If you do not need identifiable information about specific participants, you can enter
nonsense strings or physical attributes (e.g., green shirt) that help you remember which
participant you are observing.
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Synchronize and START RECORDING:

* Once you have entered in all of the students’ login information, HART will ask you if
you’re ready to start recording.

* You are, but you should check the “synchronization” box before you hit the “start
recording” button, if you want to synchronize your observations to internet time. This
procedure ensures that your device is still connected to the internet so that each
observation is accurately synchronized to internet time.

* If your device is NOT connected to the internet, you will receive a warning message. You
can temporarily exit the problem to change this setting on your phone if you need to.

* If your device IS connected to the internet, you will simply advance to first observation
screen.

Start Entering Observations:

* When you start recording, HART will present the “student ID” of the first student you
entered. Use the drop down menus on this screen to record your observations in
accordance with your training.

* When you are satisfied with your coding selections, hit “ok” to move on to the next
student. HART will automatically present students in the order that you entered them in at
the beginning of the session.

HART automatically generates information about each observation screen in order to

improve accuracy. This screen, which is shown in Figure 5, includes:

* Student Number: corresponds to the order in which each student ID was entered into
HART.

*Observation Number: calculates the number of observations completed so far.

* Countdown clock: helps you self-enforce any time constraints for each observations.
BROMP guidelines limit the amount of time you should spend deciding how to code a
given student (20 sec. limit), but classroom conditions can change, affecting coding
patterns. Therefore, nothing will happen if for some reason the clock expires.

Ending an Observation Session/Saving Files:

* When you are done, you should hit the finish button at the bottom of the observation
screen.

*HART will ask you to confirm that you are finished. Then it will advance you to a screen
where you can send the data to a pre-determined email address.

* If something malfunctions with the email process (or if the program crashes before this
happens), your data will still be saved on the phone. You’ll just have to retrieve it manually
(via a USB connection, see Section 4.1).
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student Number: 1, ID:
loginname1
Observations Made: 0

Time Remaining: 3:09
“hoose Behavior

Figure 5: A Student Observation Window in HART.

Four pieces of information are given at the top of each information screen: (1) Student Number, which is
automatically generated by HART, (2) ID, which displays what you entered about each student (usually
login information, name, or pseudonym), (3) Observations Made, which is automatically updated each
time you enter an observation, and (4) Time Remaining, a countdown clock that helps you to keep track of
how much time you have taken per observation. Note that in this sypothetical example, we have entered
“loginnamel” as the studentID and the zero for Observations Made shows that we have not started
recording data yet.

4.4 Using HART files:

HART saves observations as a text file, in comma-separated values format. An example of this is
shown in Figure 3. HART.txt files can then be opened within Excel by importing it as a comma
delimited file (e.g., Table 3). They can also be imported directly into other spreadsheet software
and into most statistical software packages, using a similar process.
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I o
WestSideMS_Smith_2ndPeriod_05012014083534.txt

FILE HEADER

a,106443,0N TASK, CONCENTRATING, nop
b,124977,0N TASK CONV,?,nop

c,352364,0N TASK,CONCENTRATING, nop
d,369404,0N TASK CONV,CONFUSED, nop
e,385806,7,7,no0p

f,401517,0FF TASK,BORED, nop
g,463854,7,7,no0p

h,482005,0N TASK, CONCENTRATING, nop
1,501008,0N TASK,CONCENTRATING, nop
j,542183,7,7,no0p

k,567611,0N TASK CONV,CONCENTRATING, nop
wwww, 585349, 0N TASK, CONCENTRATING, nop
XXxXx,725017,0N TASK CONV,?,nop
YYYYYYYY,741796,0N TASK CONV,CONCENTRATING, nop
a,B809529,0N TASK CONV,CONCENTRATING, nop
b,823635,0N TASK, CONCENTRATING, nop
c,B864942,0N TASK CONV,CONCENTRATING, nop
d,874842,0N TASK, CONCENTRATING, nop

e, 887250,0N TASK CONV,CONFUSED, nop
f,939462,0N TASK, CONCENTRATING, nop
Q,948001,0N TASK, CONCENTRATING, nop
h,961908,0N TASK, CONCENTRATING, nop
1,979220,0N TASK,CONCENTRATING, nop
j,989204,0N TASK,CONCENTRATING, nop
k,1009421,7,7,nop

wwww, 1038921, 0N TASK CONV,CONCENTRATING, nop
xxxx,1125787,0N TASK, CONCENTRATING, nop
YYYYYYYy,1136963,0N TASK, CONCENTRATING, nop

A.115072A.0N TASK.CONCFNTRATTNG.nnn

Figure 6: Example HART.txt file.

This HART.txt file was generated during a BROMP training session. As it contains no identifying information, it is
provided here as an example. Observational data from this figure are also given below in Table 3, to demonstrate
what this information looks like in an Excel format.

File names are automatically generated by HART using two pieces of observer-inputted
information (the name of the school and the name of the class) as well as automatically generated
information. In Figure 6, you can see that the name of the school is West Side MS, and the class
being observed was named Smith 2ndPeriod. The filename also supplies the date and start time
of the observation session in month plus day plus four-digit year plus time format. (For example,
the 0501201483534 found at the end of this file name means that the observation session was
started on May 01, 2014, 34 seconds after 8:354AM.)
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The data from the .txt file shown in Figure 6 was generated by a certified observer during a
training session. The second row in the file contains information about the observation session.
This includes information entered by the BROMP trainer that day as well as information that was
automatically generated by HART. Labels for each piece of information appear above each
piece of information in row 1, but in early versions of HART, the label FILE HEADER KEY
causes the labels to be off-set by one from their corresponding information. Careful readers will
see that Figure 6 contains the following labels and information: (1) username: jlo, (2) software:
TRAININGwithEcoMUVEschema, (3) numstudents: /5, (4) behavior:
ECOMUVEBHEAVIORVI, (5) affect: ECOMUVEAFFEECTV1, (6) localtime: undefined, (7)
ntptime: 05.01.2014 at 8:35:34, (8) Ntptimestamp_ms: 05.01.2014 at
08:35:181398947718722, (9) intervention: nop. Items 1-3 are entered by the observer (trainer)
using the keypad on the phone. Items 4, 5, and 9 refer to drop down menu selections from
various coding schemes; in this case, they used behavior and affect coding schemes that were
developed for Dede’s EcoOMUVE software (Metcalf et al., 2011), but they did not use the third
coding scheme, which is typically only employed in studies of interventions.

In order to make the information from the HART.txt file in Figure 6 more readable, the student
observations from that file are also shown in Table 3, below. Here, we see that rather than
entering identifiable information (e.g., the login information for the software students were using
that day) the trainer entered pseudonyms for each of the 15 students observed (specifically: a, b,
¢ d, e f g h i j k wwww, xxxx, yyyyyyy, and zzzzzzzzzz). These are given in the first column,
followed by a timestamp in the second column. This timestamp is generated automatically and
represents the number of milliseconds between the time at which the file was started and the time
of each observation. The constructs coded for behavior, affect, and interventions follow in each
row. In this case, observers did not use an intervention coding scheme, so nop (short for no
operator) is given in each row.
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Table 3: Example Observation Data from a BROMP Training Session.
Note that because this was a training session where names/login information were not collected, most students

received single letter pseudonyms (e.g., a or b) that appear in the column labeled studentid. Other columns include a

time stamp, a behavior code, and an affect code. Because an intervention (teacher behavior/classroom activities)
coding scheme was not used that day, those observations are automatically filled with nop.

studentid msoffsetfromstart Behavior affect intervention
a 106443 ON TASK CONCENTRATING nop
b 124977 ON TASK CONV ? nop
C 352364 ON TASK CONCENTRATING nop
d 369404 ON TASK CONV CONFUSED nop
e 385806 ? ? nop
f 401517 OFF TASK BORED nop
g 463954 ? ? nop
h 482005 ON TASK CONCENTRATING nop
i 501008 ON TASK CONCENTRATING nop
] 542183 ? ? nop
k 567611 ON TASK CONV | CONCENTRATING nop
WWWW 585349 ON TASK CONCENTRATING nop
XXXX 725017 ON TASK CONV ? nop
YYYYYYYY 741796 ON TASK CONV | CONCENTRATING nop
777777777777777 755384 ON TASK CONV | CONCENTRATING nop
a 809529 ON TASK CONV | CONCENTRATING nop
b 823635 ON TASK CONCENTRATING nop
c 864942 ON TASK CONV | CONCENTRATING nop
d 874842 ON TASK CONCENTRATING nop
e 887250 ON TASK CONV CONFUSED nop
f 939462 ON TASK CONCENTRATING nop
g 948001 ON TASK CONCENTRATING nop
h 961908 ON TASK CONCENTRATING nop
i 979220 ON TASK CONCENTRATING nop
] 989204 ON TASK CONCENTRATING nop
k 1009421 ? ? nop
WWWW 1038921 ON TASK CONV | CONCENTRATING nop
XXXX 1125787 ON TASK CONCENTRATING nop
YYYYYYYY 1136963 ON TASK CONCENTRATING nop
777777777777777 1147747 ON TASK CONV | CONCENTRATING nop
a 1159720 ON TASK CONCENTRATING nop
b 1180681 ON TASK CONV BORED nop
C 1197398 ON TASK CONCENTRATING nop
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Chapter 5: Reporting Standards

5.1 Importance of Reporting Standards

In order to maintain BROMP standards, it is important that both BROMP observers and BROMP
developers maintain careful records. We understand that journal reviewers, page length
restrictions and other publication requirements can be quite constraining, but researchers should
make every effort to meet these reporting standards whenever possible. In this section, we
outline guidelines for publications that report BROMP data, including the most important
requirement:

Only codes gathered from observers who have been certified in the BROMP method may
be reported as BROMP observations. BROMP certification in one country does not qualify
you to conduct BROMP observations in another country.

We also urge you to help us to maintain our records about the use of BROMP by reporting to
developers. In this way, we can ensure that BROMP standards are being met, increasing the
value of your research.

5.2 Reporting to Developers:

The authors of this training manual also respectfully request that certain information be

emailed directly to them as a condition of being certified and using BROMP. This includes

the following:

1. Certification of new coders. Only someone who is BROMP certified can provide BROMP
training. Anybody who trains another observer in BROMP should notify us once certification
is complete so that we can maintain up-to-date records about BROMP certification, for
reporting to our funders. (Please note that you must be a BROMP-certified coder in order to
train a BROMP-certified coder, and that BROMP certification in one country does not
qualify you to train coders in another country.) Please help us to maintain a list of certified
BROMP coders in our records as soon as possible.

2. Changes to the coding scheme. Please let the BROMP developers know if you develop a new
coding scheme or add a previously undocumented construct to an existing coding scheme, so
that we can harmonize our coding schemes and notify other researchers who may find your
modifications useful. Please include a description of any new constructs, differentiating those
from any similar constructs that have been used before.

3. Publications using BROMP. Please notify us when you have had a report accepted for
publication so that we can maintain records about BROMP’s applications. This will also help
us to circulate information about new publications to the BROMP research community,
including citations to your work on the BROMP website and in new editions of the BROMP
training manual.

We would also request that certified coders report back any helpful information about coding
under unusual conditions, relevant decisions about ambiguous presentations of behavior or
affect, or the extension of BROMP to new coding domains. This helps us to maintain the
standards and reliability of the method.

34




Ocumpaugh, Baker and Rodrigo
Baker Rodrigo Ocumpaugh Monitoring Protocol (BROMP) Training Manual 2.0

5.3 Publishing Requirements:
Researchers should reference the BROMP coding schemes used, making every effort to include
a description of each construct in any publications (or a citation to a definition elsewhere).

1.

10.

It is highly recommended that summary data be maintained for each fieldwork effort and that
notes about unusual classroom conditions (e.g. heat waves, broken heaters, fire drills, etc.) be
included in field notes that are maintained by the researcher.

If used in conjunction with another coding scheme (e.g. an observation schedule of
classroom activities or teacher behaviors) or with log-file data from educational software,
details about the synchronization process should be reported.

The total number of observations should be reported. Whenever possible, please include both
an aggregate number and the number per class/school/learning environment (i.e., in cases
where more than one learning environment was observed).

Whenever possible, field observation rates (e.g., average prevalence estimates) for individual
constructs should be reported in publications and documented in field notes.

Decisions to discard or to post-hoc recode certain data (e.g. “?”’s or instances of “engaged
concentration” that co-occur with off-task behavior) should be documented accordingly.
Every effort should be made to report the duration of each observation session, observations
per student, the average rate of observations per student (how long it typically takes you to
cycle back to the same student) and the rate of observations per class. (These details can be
easily calculated from HART .txt files.)

If ambiguous cases are particularly prevalent, decisions about those should be kept in field
notes and reported upon to the maximum extent possible during publication.

If a new construct is added to the coding scheme before fieldwork begins, we encourage you
to discuss this process with the developers ahead of time, whenever possible. Details about
the cues typically associated with that construct should be documented and reported once
fieldwork is completed.

If a new construct is added during fieldwork (e.g., Ocumpaugh et al., 2014), details about the
process used to make that addition should also be documented and reported in research
publications. (We do not recommend allowing recently certified coders to attempt this
process. Changing coding schemes in the field is also not advisable for researchers using
BROMP to study prevalence directly from the field recordings, as these changes may impact
the estimates you are reporting in unpredictable ways.)

Because behavior and affect are culturally constrained and constructed, it is NOT advisable
for a BROMP certified coder to observe students from a radically different cultural
background than that of the group he or she was trained upon. Researchers who follow this
advice should make efforts to mention this standard in their publication whenever possible
(e.g., “Coders in this study were BROMP trained and certified on a culturally-similar
population”). Researchers who would like to adapt BROMP to a new cultural condition
should consult with the developers of this manual, who have already successfully
accomplished this in three countries. We’d be very happy to partner in adapting BROMP for
additional countries.
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Appendix A: BROMP Construct Descriptions

A.1 Affective Categories (Commonly Used)

Boredom: the student appears to find the activity they are engaged with dull or tedious, often
expressed as complete disengagement from the activity. Merely being off-task does not indicate
boredom; in fact, off-task behavior often re-engages students (Moore et al., 2011; Sabourin et al.,
2012). A student can be bored and fiddling with their computer mouse in a way that indicates
they are starved for stimulation, but a student who is twirling the mouse around and giggling at
the funny sounds his or her chair makes when it rocks back and forth is probably no longer bored
even if boredom with the assignment drove them to that activity.

Readers who are interested in a more in depth description of boredom, its antecedents, and its
consequences should consider the work of Eastwood, Frischen, Fenske and Smilek (2012), who
define boredom as:

[T]he aversive state that occurs when we (a) are not able to successfully engage attention
with internal (e.g., thoughts or feelings) or external (e.g., environmental stimuli)
information required for participating in satisfying activity, (b) are focused on the fact
that we are not able to engage attention and participate in satisfying activity, and (c)
attribute the cause of our aversive state to the environment.

Eastwood et al.’s (2012) review of qualitative research on the nature of boredom highlights the
associations of boredom with feelings of constrained agency, displeasure, anxiety, sadness, and
anger which may cause the student to have trouble performing tasks and may lead to
misperceptions about how long a task is taking. Readers may also be interested in classificatory
schemes for boredom (e.g., Nett, Goetz, & Hall 2011; Van Tilburg & Igou, 2012).

Confusion: the student looks like they are having difficulty understanding the class materials or
whatever they are most prominently engaged with. If the student is on task, the confusion must
appear to be related to their task. (If the student appears mildly confused about their neighbor’s
behavior, but is continuing to successfully remain on task, this does not qualify as task-related
confusion, and engaged concentration is probably the most appropriate code. However, when in
doubt, always use the “?” code.) Particularly among younger children in the U.S., this emotion is
often quite easy to recognize, but researchers in the Philippines report more difficulty in coding
for this category, possibly because it is less culturally acceptable to express confusion in cultures
with greater power distance. Please note that cues for confusion do not have to be expressed
facially. Coders can use verbal cues (e.g. asking someone for help or an explanation) or other
conventional signals of confusion (e.g. a student raising his or her hand to try to get help).

Delight: the student is smiling or otherwise indicating that they are having a pleasurable
experience. Remember, however, that not all smiling warrants a delight code. If the student
giggles at something funny their friend says about the teacher’s wardrobe, but is maintaining on-
task concentration, then engaged concentration is probably the more appropriate code.
Furthermore, smiling has also been found to correlate with frustration in several in situ studies
(Hoque & Picard, 2011).
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Engaged Concentration: the student is paying focused attention to their primary current task
task (be that on-task assignments or off-task behaviors). Some students can multi-task while
continuing to be in a state of engaged concentration. This is the affective state associated with
Csikszentmihalyi’s (1990) construct of flow. In early work, it was called flow (e.g. D’Mello et
al., 2007; Rodrigo et al., 2007), but it was later renamed to avoid adopting other elements of
Csikszentmihalyi’s model. Some researchers simply refer to it as “engaged”. Often students who
are working individually scowl when presenting engaged concentration. If you are unsure
whether the student is concentrating or frustrated, it is a good idea to take a little extra time to
make your decision. Students who are frustrated will sometimes appear more dynamic than
students who are concentrating.

Frustration: Frustration is coded when the student presents feelings of distress or annoyance,
although some students may manage or interpret this annoyance differently than others. For
example Gee (2007) has discussed pleasurable frustration, an affect that seems to present when
students enjoy being challenged. Note also that in situ research has demonstrated that smiling is
often a sign of frustration in the US (Hoque & Picard 2011).

Surprise: coded when posture, facial expressions, or vocal expressions indicate that a student’s
previous affective state was interrupted unexpectedly.

A.2 Affective Categories (Less Commonly Used)

Anger: One of Ekman’s basic emotions, anger differs from frustration in that it is a response to
feeling threatened, either deliberately or otherwise. Its presentation is usually more intense than
frustration, and it is more likely to be associated with belligerent behaviors. Students who are
angry may change their volume and physical presentation from one extreme or another (very
quiet vs. very loud, or very withdrawn vs. very aggressive), and their behavior may be marked by
a lack of civility, particularly in students with poor emotional regulation.

Confrustion: this affective category was first coined in Liu, Pataranutaporn, Ocumpaugh, &
Baker (2013), which showed that patterns of confusion and frustration better predicted learning
outcomes when treated as the same construct. Combined with field observations, we have reason
to believe that particularly within some populations of students in the United States, confusion
and frustration may feed on one another to the point that it is either not possible or not fruitful to
distinguish between the two. This may be more likely among young students, who have less
metacognitive awareness and are therefore less likely to be able to regulate unpleasant feelings
like confusion. Please also note that this is culturally sensitive construct. BROMP coders doing
fieldwork in the Philippines do not typically observe this relationship, and our partners in India
have developed a coding scheme that uses disgust rather than frustration because the latter in
considered socially inappropriate there. To our knowledge, it has not been observed in lab
studies within the United States, either.

Contempt: though not typically recognized as an educationally relevant affective state in the
United States, contempt was added to the BROMP coding scheme in India to accommodate the
fact that demonstrations of contempt replace demonstrations of frustration in this culture, where
frustration is not socially acceptable. Contempt is sometimes (though rarely) seen populations in
the USA, although it is usually directed towards the learning environment.
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Dejection: This is state of being saddened by failure. Like frustration, the student presents
evidence of distress or feeling overwhelmed. Students experiencing dejection often seem
embarrassed. In many cases, this emotion may co-occur with frustration and anger, but students
often try to hide this emotion from their peers. They may exhibit significant social posturing in
an effort to prevent other students from realizing that they are struggling with the material. Note
that off-task behavior may be a strategy that dejected students use to self-regulate in order to
overcome dejection.

Disgust: One of Ekman’s basic emotions, disgust indicates that the student finds the real (or
virtual) task “icky;” it was first used as a BROMP category during observations of ECOMUVE, a
software that asked students to determine why the virtual fish in that environment were dead
(e.g. Ocumpaugh et. al., 2014)

Eureka: A moment of sudden understanding or awareness, usually accompanied by indications
of surprise. This category is common among early research on educationally relevant affective
states (e.g., D’Mello et al., 2007), but it is quite infrequent in actual learning experiences
(D’Mello et al., 2007; Lehman et al., 2008).

Happiness: One of Ekman’s basic emotions, happiness is demonstrating contentment or other
expressions of well-being. (Although less intense than delight). Happiness is common in learning
(Lehman et al., 2008) but has not yet been shown to lead to better learning outcomes. (There is
research showing that affect with positive valance is associated with learning, but that work did
not distinguish happiness from engaged concentration or delight).

Pride: demonstrating pleasure or satisfaction in accomplishment

Sorrow/sadness: One of Ekman’s basic emotions. In sadness, sometimes referred to as sorrow,
students appear unhappy or regretful. This emotion is also not typically coded in most BROMP
coding schemes, but it can be educationally relevant when students are interacting in virtual
worlds, for instance, when a virtual animal or learning companion dies.

A.3 Behavioral Categories

On-Task Behavior: refers to a student who is doing what he or she is supposed to be doing.
Typical coding schemes do not differentiate the different kinds of on-task behavior other than
identifying when students are participating in conversation (see below) or working in isolation.
However, it is also possible to make other distinctions:

Creative Metanarrative: Occurs when a student is having a discussion about a learning
environment, but seems to be inventing his or her own storyline. For example, a student
who is telling his or her friends about the interactions between non-existent criminal
elements and police officer in a virtual world that teaches about environmental science
(Ocumpaugh et al., 2014).

On-Task Conversation: refers to a student who is working towards his or her assignment

while having a conversation with the teacher or another student about the subject matter or
learning task.
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On-Task Giving/Receiving Answers: A student who is focused on the learning task, but
solely on what the answer is.

On-Task Help Seeking: refers to a student who has paused work, but only because he or
she is seeking help from another student or the teacher

On Task Procedural/Supplies: refers to a student who has paused work in order to get
supplies or address equipment breakdowns.

Proactive Remediation: a teacher receives information on student progress, and
intervenes to work with the student (see Miller et al., in press)

Off-Task: refers to a student who is not working on the educational task assigned by their
teacher. In many BROMP coding schemes, we do not distinguish among the many types of off-
task behavior, but below are some codes that have been used.

Aggression: refers to a student who is not only off task but behaving in a threatening
manor towards another student.

Off-Task Passive: refers to a student who is off task but not interacting with anybody or
doing much of anything in particular. For instance, the student may be sleeping or staring
into space.

Off-Task Social: refers to a student who is off-task but interacting with a peer

Off-Task Supplies: refers to a student who is not interacting with any of his or her peers,
but who is playing with an object like a pencil or a computer mouse.

Non-Passive Withdrawal: refers to an off-task student who is not bothering anybody or
playing with any objects, but who is not really being passive, either. This is a sort of
conspicuous, attention seeking behavior that might include a student trying to defy a
teacher by putting their head down on the desk and refusing to work.

Gaming the System: is a special behavior that is neither on-task nor off-task. It occurs when a
student is still engaged with the learning software, but is not engaged with learning. Instead, they
are attempting to advance through system without actually learning the material (Baker et al.,
2004).

WTEF: Refers to “Without Thinking Fastidiously” (Wixon et al., 2012). Any other meanings of
the acronym are sheer coincidence. That’s our story, and we’re sticking to it. WTF behavior
consists of actions within the learning environment that are not targeted towards the learning task
or successful performance. Examples include placing virtual cactuses on top of virtual patients
(Rowe et al., 2011), drawing smiley faces instead of plotting points, climbing buildings (Rowe et
al., 2011), or repeatedly pausing and unpausing a simulation at high speed (Wixon et al., 2012).
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Psychopath: Used in military simulations to indicate that students were initiating so-called
“friendly fire” and shooting their teammates, or engaging other forms of aggressive behavior that
were enabled (but not encouraged) by the software.

Stacking: Used to record a type of behavior specific to Newton’s Playground, where students
create objects that can be “stacked” on top of one another instead of designing machines as the
software designers intended them to do. Stacking might be considered a kind of gaming the
system that is specific to Newton’s Playground.
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Appendix B: Current Coding Schemes

B.1 Overview

Originally, HART was far less customizable. It required coders to use two coding schemes, one
for behavior and one for affect. Now coders can choose to use one, two, or three coding schemes,
selecting from schemes developed for three categories: behavior (Section B.2), affect (Section
B.3, and teacher interventions (Section B.4). Currently developed schemes are provided in the
tables in this section, but concrete descriptions are found in Appendix A.

B.2 Coding Schemes for Behavioral Indicators of Engagement

The most commonly used coding schemes are those developed for the Pittsburgh Science of
Learning Center (PSLC), shown both in Table 4 (below) and in Table 2 (Chapter 3). This was
refined from the original BROMP coding scheme used in the original studies of gaming the
system, which is denoted with a dollar sign in HART (Baker et al., 2004) and defined in more
detail in Appendix A.

Table 4: Primary coding schemes for behavioral constructs
Coding schemes from Baker et al.’s (2004 Pittsburgh Science of Learning Center (PSLC) at Carnegie Mellon
University. Note that $ is used to code gaming the system, and ? as an abbreviation for “other.”

Baker2004 PSLC

On task On task

On-task conversation On-task conversation
Off-task solitary Off task

Inactive $

$ ?

?

Since then, several other behavioral coding schemes have been developed, including those for
the Army Research Labs’ (ARL) work with vMedic, and Physic’s Playground, formerly known
as Newton’s Playground (NP), EcOMUVE, and Refraction. Note that some of these studies
necessitated behavioral constructs that were not used in previous studies. For example, stacking
refers to a specific kind of behavior similar to gaming the system; it is unique to the Physics
Playground environment. Readers should also note the UserDef categories in the ECOMUVE
coding scheme. These were created because we were unable to run a pilot study with ECOMUVE,
a virtual environment that we thought might induce interesting new behavioral constructs that
had not been seen in previous research. In fact, we did use this system to code for a construct
called creative metanarrative, which is defined in more detail in Appendix A.
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Table 5: Behavioral coding schemes developed for specific software

ARL NP EcoMUVE Refraction
On task On task On task On task
Off task Off task On-task conversation  On-task conversation
Psychopath ~ Stacking$ Off task Off task
WTF Other$ $ Receiving Help
$ WTF UDefl Giving Help
? ? UDef2 ?
UDef3

?

In addition to codes developed for specific software environments, codes have also been
developed for observations in regular classroom. For example, Fisher’s team at Carnegie Mellon
University has been using BROMP to study engagement in kindergarten classrooms (e.g.,
Godwin et al., 2014). Readers should note that the some of the behavioral codes for the Fisher
schemes are not listed in Appendix A. These codes, which can be seen in Table 6, all refer to the
various types of off-task behaviors that children may engage in. (On task behaviors are coded
with on-task.)

The largest user of BROMP, however, is now the QED project in India. Since the summer of
2014, they have been using BROMP to help teachers develop more engaging pedagogical
strategies in an effort to improve educational outcomes for their students. To date, the QED
coding scheme has not been used in the United States or the Philippines.

Table 6: Behavioral coding schemes used in non-technological classrooms.

FisherD12011v4  FisherD22011 QED

On Task Self Active Participation
Peer Environment Passive Participation
Environment Peer Disruptive

Supplies Walking Off task

Self On task Faking Engagement
Walking ? ?

Other Off-task

0
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B.3 Coding Schemes for Affective Indicators of Engagement

Development of affective coding schemes, as explained in Chapter 1, was based on research
about educationally relevant affective states. These constructs were not coded in the first
research to use BROMP (Baker et al.’s 2004 study of gaming the system), but were added for
later research being conducted by the Pittsburgh Science of Learning Center (PSLC). In general,
we recommend that either this coding scheme or the one based on D’Mello et al.’s (2007)
research. These schemes are shown in Table C.

Table 7: Primary coding schemes for Affective States

Coding schemes developed for the Pittsburgh Science of Learning Center and from D’Mello et al’s (2007) work on
educationally relevant affective states. Note that as in the behavioral coding schemes, ? is used as our “other”
category.

PSLC D'Mello2007
Boredom Boredom
Confusion Confusion
Concentration Concentration
Frustration Delight
? = other Frustration
Neutral
Surprise
?

Despite the utility of the coding schemes in Table 7, it is sometimes useful to develop coding
schemes that reflect the needs of a specific learning environment. This is perhaps even more
important for affective coding schemes than for behavioral coding schemes. Tables 8 and 9 show
the coding schemes developed for specific software platforms and for non-technological
environments, respectively. Readers should note that as with the behavioral coding scheme for
EcoMUVE (Table 5), the affective coding scheme contained a UserDef (User Defined) category
that allowed us to add constructs in the field. This is typically not advisable for novice coders,
particularly for studies where BROMP is not being used to develop software models of behavior
and affect, but it did allow us to capture the construct disgust, an engaged reaction that many
students had to the dead fish in that virtual environment. Readers may also be interested to learn
that after a pilot study of Physics Playground (Newton’s Playground), it was determined that
many of the affective states listed here were too rare to include in field work. As a result, we
relied upon the ECOMUVE coding scheme. This scheme already contained the construct delight,
and it allowed us to use the UserDef option to code for dejection.

43



Ocumpaugh, Baker and Rodrigo
Baker Rodrigo Ocumpaugh Monitoring Protocol (BROMP) Training Manual 2.0

Table 8: Affective coding schemes for specific software platforms
Coding schemes that have been developed for the Army Research Labs’ (ARL) work with vMedic, for Physics
Playground, formerly Newton’s Playground (NP), and for Refraction.

ARL NP EcoMUVE Refraction
Anxious Anger Boredom Boredom
Boredom Anxious Confusion Concentration
Confusion Bored Concentration Confusion
Concentration Concentration Frustrated Delight
Frustration Confused Delight Eureka
Surprise Curious Sorrow Frustrated
? Delight UserDef Surprise

Excited ? ?

Frustrated

Happy

Hope

Pride

Sad

Surprised

0

Table 9: Affective coding schemes used in non-technological classrooms

Fisher QED
Boredom Boredom
Confusion Confusion
Concentration Focused
Delight Enthusiastic
Silly Mildly Interested
Other Eurcka
? Delight
Contempt
Disinterested
0
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B.4 Interventions and Other Coding Schemes

Particularly when the behavioral and affective constructs are not being compared to students
interactions with an online learning environment, it is useful to document what kinds of activities
a student is participating in when they are being coded or what kinds of interventions a teacher
attempts. Although HART now permits the use of a third coding schemes, we generally
recommend that a second coder be responsible for the coding of classroom conditions or teacher
activities. In our experience, coding students is an intensive process and dividing attention across
more than one person at a time is challenging. To date, most of the research involving a third
coding schemes has been pioneered by Fisher’s team at Carnegie Mellon University, who have
typically used a second coder. We encourage readers to contact Fisher (or the developers of this
manual) with questions about these schemes, which are shown in Table 10.

Table 10: Interventions and other coding schemes

FisherD12011v4 Fishervl FisherClassActs
Intervention Intervention Wholedesks
None Whole Wholecarpet
? Sgingdiv

Sgteach

Individual

Other

?
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Appendix C: Video Resources

We have a limited number of videos that were taken during BROMP training sessions that we
sometimes use in Phase 1 of our training. Privacy restrictions prohibit us from making these
publically available, but some people find it useful to spend time watching students before
starting BROMP training. If you are unable to gain access to classrooms before you begin your
training, it may be useful to familiarize yourself with the sorts of behaviors, postures, and facial
expressions that are typical among students by looking at publically available videos of
classrooms.

Finding videos for specific age groups, content, or conditions can be challenging. For your
reference you will find a list of YouTube videos that were available at the time this manual was
published, with some information about the grade level of these students (Table X). Please note
that we are not affiliated with the makers of any of these videos and cannot make any comments
on the veracity of any information presented either in the videos or in the comment sections that
accompany them.

Table 11: YouTube videos of naturalistic classroom conditions

Grade Title Web Address
PreK  Observing Young Children https://www.youtube.com/watch?v=t1 Xtr3RKjGc
PreK A Westwood Preschool Classroom  https://www.youtube.com/watch?v=0Egr2 Xxr95k
2
PreK  Early Education Enrichment one https://www.youtube.com/watch?v=GSQFJipws4g
hour class observation
K Teaching 21st Century Skills in https://www.youtube.com/watch?v=NAfFnna9 MU
Kindergarten
K Assessment of Teaching and https://www.youtube.com/watch?v=_qyuSz0Y9GU
Learning: Classroom Observation
K-2 Special Education K-2 Teacher https://www.youtube.com/watch?v=an3ngVFbJCO
1 Lost Lake Elementary Promo https://www.youtube.com/watch?v=Gkeu3nQwLTE
1 Syracuse Academy of Science https://www.youtube.com/watch?v=auCc_BTmuFc
Charter School
1 "Whole Brain Teaching" https://www.youtube.com/watch?v=aaweXw03kQI
2 classroom observation part 1 https://www.youtube.com/watch?v=tAz7TD02ytU
2 Second Grade Computer Lab https://www.youtube.com/watch?v=1iVyB1 p5k4
2 iPads in the Classroom https://www.youtube.com/watch?v=IzSNdxstk0Q
2 2nd Grade Everyday Math Lesson https://www.youtube.com/watch?v=zgWOhJE n s
10.8
3 Elementary Math Classroom https://www.youtube.com/watch?v=jzq-kuyhiqgs
Observation
4 Fourth Grade Guided Reading - https://www.youtube.com/watch?v=Yw0fT3LmO0sY
Hawthorne Elementary - Mrs.
Sorenson's Class
E Local Elementary Students Use https://www.youtube.com/watch?v=8x_6108dKYQ

Ipads In Classrooms
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each Like a Champion: Getting
everyone's attention in class
Using the iPad to teach the math
concept "before"

Day School's Computer Lab
Gloria Dei Lutheran School -
Hampton Virginia

K-5 Computer Lab

Video of Lesson - Student Teaching
Clincy. Classroom Observation
4.18.12

Classroom Observation

High School History Lesson 2
Classroom Design

Classroom management - Week 1,
Day 1

Mr. Mehney's 6th Grade Math
Class.m4v

6th Grade Resource class

Mr. Meriweather's 8th Grade
Science Class

Maggie Goldstein Classroom
Observation (5.6.14)

Classroom Clips - 10th Grade
Science - Steve Cornell (Part 1)
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https://www.youtube.com/watch?v=ECOItKOwWF A
https://www.youtube.com/watch?v=vpvpR51v92E

https://www.youtube.com/watch?v=IwWM7eEmaoc
https://www.youtube.com/watch?v=phyilPrGO-U

https://www.youtube.com/watch?v=2qzkyn1BfvY
https://www.youtube.com/watch?v=P_atMXYwX3A
https://www.youtube.com/watch?v=xah C aTkZs

https://www.youtube.com/watch?v=yEj8yTEbSdE
https://www.youtube.com/watch?v=ql1EsaCzWI1Z8
https://www.youtube.com/watch?v=UZh76TcDnSw
https://www.youtube.com/watch?v=pgk-719mTxM

https://www.youtube.com/watch?v=xtzhdIR _Y7E

https://www.youtube.com/watch?v=g-CcOBWMrJ]Y
https://www.youtube.com/watch?v=jemtGiy2v2Q

https://www.youtube.com/watch?v=cATQhVhBXsc

https://www.youtube.com/watch?v=tOWYMCmx_0Oc
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Appendix D: Other Coding Schemes

There is a substantial body of research on classroom behaviors and students emotional states, but
BROMP is somewhat unique in that it uses direct observation to record both simultaneously.
When classroom observation systems became popular in the 1960s, most coded primarily based
on behaviors, although a few (particularly Perkins, 1965) recognized the importance of
classifying attentional data. Very few researchers within education have used direct observation
to study emotion (although see Izard et al., 2007), instead preferring to use survey measures,
many of which rely on self-report (see Table 12).

Table 12: Survey Instruments from Previous Research

Acronym Instrument Citation
BPS Boredom Proneness Scale Farmer & Sundberg,
(1986)

CCSSE Community College Survey of Student Engagement McClenney et al., (2012)

MDBS MutliDimensional Boredom Scale Fahlman et al., (2011)

MES Motivation Engagement Scale Reschly et al., (2014)

MMS Me and My School Darr et al., (2012)

NSSE National Survey of Student Engagement IUCPR (2003)

SEFECS Student Engagement and Family Educational Leithwood & Jantzi,
Culture Survey (2000)

SEI Student Engagement Instrument Appleton et al., (2006)

SESQ Student Engagement in Schools Questionaire Hart et al., (2011)

TERF-N Teacher Engagement Report Form-New Hart et al., (2011)

ZBS Boredom Susceptibility Scale Zuckerman et al., (1978)

An exhaustive review of the observation systems used to study engaged behaviors in the
classroom is beyond the scope of the current work, but readers might be interested in exploring
some of the instruments that have been used by previous researchers, particularly if
modifications to BROMP would help them to improve their own observational studies. A list of
some of the currently published observational instruments for studying behavioral engagement is
given in Table 13, and readers may also be interested in consulting review articles (e.g.,
Adamson & Wachsmuth, 2014; Anderson, 1981; Fredericks et al., 2011; Hintz et al., 2002;
Hops et al., 1995; Nock & Kurtz, 2005; Riley-Tillman et al., 2005; Skinner et al., 2000).

Table 13: Observational Instruments from Previous Research

Acronym Name Citation
AAE Assessment of Academic Environments Overton (2004)
AET-SSBD Academic Engaged Time of the SBBD Walker & Severson,
(1990)
APECP-RV Assessment Profile for Early Childhood Programs: Abbot-Shim et al.,
Research Version (2000)
APEEC Assessment of Practices in Early Elementary Hemmeter, (2001)
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AROS
ASEBA

ASOS
BAG

BASC-2
BESS

BASC-SOS

BASC-TRSC

BEEOS
BOSS
C-COS

CAR

CASS
CASS
CBCL
CISSAR

CISSAR

CLASS-S

Classroom
AIMS

Classroom
CIRCLE

cocC

COEMET

COl
COopP
COPS
COS

COSMIC

CPI
CPP

CTRS-R
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Classrooms
Attending Round Observatino System

Achenbach System of Empirically Based Assessment

Activity Setting Observation System

Behavioral Assessment Grid

Behavior Assessment System for Children-2 Behavior
and Emotional Screening System

Behavior Assessment System for Children--Student
Observation System

Behavior Assessment System for Children—Teacher
Rating Scale for Children

Behaivor and Emotion Expression Observation System
Behavioral Observation of Students in Schools
Child-Caregiver Observation System

Classroom Activity Record

Classroom Assessment Scoring System
Classroom Assessment Scoring System
Child Behavior Checklist

Code for Instructional Structure & Student Academic
Response

Code for Instructional Structure & Student Academic
Response

Classroom Assessment Scoring System—Secondary

Classrom Atmosphere, Instruction/content,
Management, & Student-engagement

Classroom Code for Interactive Recording of Children's
Learning Environment

Classroom Observation Code
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