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Through this study the authors evaluate outcomes associated with
the use of handheld computers by interventionists in improving the
efficiency of direct systematic classroom observation. Information
from observations is used by interventionists for treatment planning
and evaluation. In this study, interventionists were trained to use
personal digital assistants with classroom observational software for
use with students who displayed low levels of academic engagement.
Results indicated that the personal digital assistants and observa-
tional software were perceived as user-friendly, increased computer
self-efficacy, and facilitated treatment planning and evaluation.
Discussion focuses on implications for use of handheld computers
and mobile devices by interventionists.

KEYWORDS assessment, classroom observation, technology, in-
tervention planning

With the increasing emphasis on data-based decision-making in ed-
ucation (Brown-Chidsey & Steege, 2010), coupled with advances to
portable technologies in data collection and data management, school-based
interventionists—teacher consultants, counselors, school psychologists—are
turning to handheld computers and mobile devices to assist with the plan-
ning and evaluation of student interventions. Whereas the use of handhelds
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Evaluation of Handheld Computers 269

by teachers has occurred for over a decade (Warschauer, 2011), the adop-
tion of portable technologies by other school professionals has followed at
a somewhat slower pace (Adiguzel, Vannest, & Zellner, 2009).

Slower adoption is puzzling given the many advantages of handheld
computers and mobile devices for interventionists. Foremost, whereas
classroom-based assessments, such as observation of student behavior,
have traditionally been conducted using paper-and-pencil, handhelds
provide an efficient, less cumbersome method for recording data (Bennett
& Cunningham, 2009). The smaller size and increased portability offer
significant advantages compared to even light-weight laptops (Adiguzel,
Vannest, & Parker, 2009), all with storage capacity that far exceeds the needs
of daily data collection (Fletcher, Erickson, Toomey, & Wagenaar, 2003).
Additionally, research (Olswag, Svensson, Coggins, Beilinson, & Donaldson,
2006) has demonstrated that observers can be trained to observe accurately
and achieve adequate to high levels of reliability, thereby improving the
overall precision of data collection.

DIRECT SYSTEMATIC CLASSROOM OBSERVATION

Given these advantages, handhelds appear ideally suited to assist with data
collection. Data-based decision-making by interventionists provides an ob-
jective assessment methodology to develop, implement, and evaluate school
interventions, thus reducing reliance on subjective judgments by teachers and
parents about student progress. Direct, systematic observation of student be-
havior represents one of the most frequently used data-based techniques for
students with academic and behavior problems (Hintze, Volpe, & Shapiro,
2008; Wilson & Reschly, 1996), and it represents an area where techno-
logical applications are beginning to assist in making data-based decisions
(Silberglitt, 2008).

Observation is considered direct when a behavior is defined in clear,
measureable terms prior to an observation and thus is capable of being read-
ily monitored and quantified. Observation is systematic when it is conducted
in a standardized fashion using research-based techniques, such as interval
recording or momentary time sampling (Hintze et al., 2008).

An example of direct systematic observation is the Behavioral Observa-
tion of Students in Schools (BOSS; Shapiro, 2011), which is designed to assess
student engagement in the classroom. Academic engagement is defined as
the amount of time a student is actively engaged in learning tasks. Research
over the past three decades has demonstrated a moderate to high correlation
between academic engagement and student achievement (Gettinger & Ball,
2008). “This link between time and learning is one of the most enduring and
consistent findings in educational research” (Gettinger & Ball, 2008, p. 1043).
The primary purpose of the BOSS is to allow interventionists to observe and
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270 M. W. Bahr et al.

record student engagement using a direct systematic observation protocol.
Information from BOSS observations contributes to intervention planning
and evaluation. Initially developed as a paper-and-pencil recording system,
BOSS software was created for the PalmPilot Personal Digital Assistant (PDA);
and development of updated applications for mobile devices, including the
iPad, iPhone, and Android, is underway (Shapiro, 2011).

Psychometrically, the BOSS has demonstrated satisfactory reliability and
validity. For example, the BOSS possesses high interobserver reliability with
Kappa coefficients consistently above .90 (Volpe, DiPerna, Hintze, & Shapiro,
2005). The BOSS has demonstrable discriminate validity in successfully dif-
ferentiating clinical groups (e.g., children with attention-deficit/hyperactivity
disorder) from normal groups (DuPaul et al., 2004), and treatment validity
was apparent by increasing academic engagement through instructional in-
terventions (Ota & DuPaul, 2002). In a review of seven observation systems,
Volpe and colleagues (2005) favorably noted how the BOSS incorporates ob-
servation of both positive behavior (i.e., academic engagement) and problem
behaviors (i.e., off-task).

Observation Categories

The BOSS contains three observational categories, two of which focus on
student behavior and one on teacher behavior. The first student category
is academic engagement, which has two subcategories, active engagement
and passive engagement. Active engagement involves a student verbally re-
sponding to the teacher, talking in a small instructional group, or writing
(e.g., taking notes). Passive engagement includes listening to the teacher,
looking at instructional materials (e.g., reading a book), or listening to other
students recognized by the teacher.

The second observational category is off-task and contains three subcat-
egories. Verbal off-task is inappropriate talking (e.g., talking to a peer, talk
outs). Off-task motor involves any example of motor activity not associated
with an instructional task, such as walking around the room, playing with
an object (e.g., pencil or paper clip), or drawing or writing that is not related
to an assignment. Off-task passive is defined as three consecutive seconds
when a student is not looking at the teacher, instructional materials, or an-
other student who is responding to an instructional question or discussion.
This includes behaviors such as daydreaming, staring out the window, or
looking around the room.

The third observational category is teacher-directed instruction, defined
as the teacher providing instruction to the class, a group, or an individual. It
includes teaching a lesson, working at the board, or instructing an individual
student; it excludes grading papers, preparing instruction, or speaking to
someone about a non-instructional issue.
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Evaluation of Handheld Computers 271

In addition to the observation categories, student information (e.g.,
name, grade) is entered as well as general information about the observation
(e.g., date, class activity/subject, larger vs. small group instruction).

Observation Protocol

BOSS classroom observations are typically 15–30 minutes in length, and
each minute is divided into 15-second observation intervals. Two differ-
ent observation techniques—momentary time sampling and partial interval
recording—are used for systematic observation. Momentary time sampling is
used to observe and record academic engagement. This technique requires
the observer to look at the target student at the beginning of each 15-second
interval and codes whether the student is academically engaged. If so, the
observer codes either active engagement or passive engagement, whichever
is appropriate. For the remainder of the 15-second interval, the observer uses
partial interval recording to record any instance of off-task behavior—verbal,
motor, or passive. More than one type of off-task behavior may be recorded,
and because partial interval recording is used, the off-task behavior need
only occur during part of the 15-second interval, not the entire interval.

This observation process is repeated for each 15-second interval with
one exception. At every fifth interval, the academic engagement and off-task
behavior of a peer student are observed using momentary time sampling
and partial interval recording, respectively. This provides a set of comparison
data between the target student and a peer. In addition, using partial interval
recording, teacher-directed behavior is observed and recorded every fifth
interval as well.

To illustrate the use of the BOSS in treatment planning and evalua-
tion, Table 1 displays the results of two 20-minute observations using the
PDA/BOSS to observe Caleb, a fourth-grader, who was referred for attention
problems and poor work in math. Caleb’s teacher was particularly concerned
about Caleb’s inattention when written seatwork was assigned. The first (or
preintervention) observation summary shows that Caleb was academically
engaged for 34.4% (26.6% active + 7.8% passive) of the observation inter-
vals. By contrast, a peer was engaged 87.5% (62.5% active + 25% passive) of
the observation. The concern about Caleb’s discrepant level of engagement,
which was 53.1% lower than the peer, is exacerbated by his high levels
of off-task motor behavior (39.1% vs. 6.3% for peer) and off-task passive
behavior (21.9% vs. 0% for peer). This information was used to develop a
self-monitoring intervention designed to increase Caleb’s attention and work
productivity during independent seatwork. The postintervention observation
completed approximately 8 weeks later demonstrated two important points.
First, Caleb’s relatively low level or academic engagement was a primary
consideration in developing a treatment plan to improve attention and work
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Evaluation of Handheld Computers 273

productivity. Second, the BOSS data were useful in evaluating intervention
effectiveness. Postintervention results indicated Caleb’s engagement of 86%
(71.9% active + 14.1% passive) was comparable to a peer’s level of 87.5%
(68.7% active + 18.8% passive), and his off-task behaviors decreased as well.

When coupled with other sources of information, observation data are
useful to interventionists and teachers who design instructional modifications
for struggling students. In contrast to the laborious hand-scoring required for
the paper/pencil version of the BOSS, the PDA software immediately and
accurately calculates summary statistics for an observation.

CURRENT STUDY

In the current study we evaluated the overall utility of PDAs in conducting
direct, systematic observation. Although previous research (see Volpe et al.,
2005) on the BOSS indicated satisfactory psychometric adequacy, no research
exists on the utility of PDAs with the BOSS software. More importantly,
we attempted to address the dearth of research associated with the use of
handhelds by interventionists.

METHOD

Participants

Applied specialties in psychology (e.g., clinical or school) are small,
graduate-intensive, training programs, and the participants were 25 graduate
candidates, 22 of whom were enrolled in an Educational Specialist in School
Psychology degree program in the Midwest. One candidate was enrolled in
school counseling, and two were taking classes for professional develop-
ment. Participants were predominantly female (84%) and Caucasian (96%).
Of the 22 enrolled in the program, half were employed as school-based
practitioners (9 psychological examiners, 1 social worker, 1 teacher).

Eleven (44%) were younger than 30 years of age with the remaining 14
participants age 30 or older, including 3 who were older than 50 years of
age. Eleven (44%) held a bachelor’s degree with 10, 2, and 1, respectively,
holding master’s, educational specialist, or doctoral degrees. The range of
professional experience in school varied considerably (M = 4.45, SD = 6.78,
Mdn = 2.00) with 5 participants with 0 years’ experience to 1 with 30 years.
Seven (29%) participants had previously used the paper/pencil version of
the BOSS, and none had used the PDA version. Instruction on direct system-
atic observation took place in one of two courses. Eleven participants were
enrolled in a course titled Psychotherapeutic Interventions, which focused
on treatments for social, emotional, and behavior problems. Fourteen par-
ticipants were enrolled in a course titled Psychoeducational Interventions,
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274 M. W. Bahr et al.

which focused on assessment and intervention of academic skill problems.
The 25 participants took these classes at separate times, and no participant
was in both classes at the time of the study.

Measures and Instruments

Three outcome measures were used to evaluate outcomes on use of the PDA
and BOSS: data on PDA usage, self-efficacy, and user satisfaction.

USAGE

The first variable was a usage index that simply served as a “count” for how
many times a participant used the PDA for a BOSS observation. Participants
had some flexibility in using the PDA. A minimum of two BOSS observations
were required for a course case study (described hereafter), but participants
could use the PDA more if they wished. The counts were taken by checking
each PDA and counting the number of observations by a participant.

SELF-EFFICACY

The Computer Self-Efficacy Scale (Brinkerhoff, 2006), a 20-item self-report
measure, was used to assess self-efficacy. This measure was initially devel-
oped by Cassidy and Eachus (2002) and modified by Brinkerhoff for a series
of program evaluations with educators. Cassidy and Eachus (2002) reported
acceptable reliability and construct validity on this measure. Brinkerhoff
(2006) reduced the number of items from 30 to 20, maintained a balance
of 10 positively keyed items and 10 negatively keyed items, and demon-
strated adequate reliability (Cronbach alpha = .94). Some of the items on
this measure included “I am very confident in my abilities to use computers.
Computers make me much more productive; I usually find it easy to learn
how to use a new software package. I consider myself a skilled computer
user.” Participants in the current evaluation used the 20-item version and
rated each item on a 4-point scale: 4 (strongly agree), 1 (strongly disagree).

USER SATISFACTION SURVEY

To evaluate user satisfaction, a survey was created with three sections. The
first section contained 10 Likert-type items that asked about the PDA or
the BOSS. Specifically, questions included how helpful the PDA was, how
easy or difficult it was to learn either the PDA or BOSS, and a series of
questions on the extent to which the BOSS facilitated activities such as data
collection or treatment planning. The second section contained three open-
ended questions/statements: (a) What were some advantages of using the
PDA and BOSS? (b) What were the limitations associated with using the
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Evaluation of Handheld Computers 275

PDA and BOSS? (c) Please provide any other comments about the utility of
using the PDA/BOSS. These were written responses. The third section was
a demographic sheet.

Instruments

Two instruments were necessary for conducting this evaluation. The first
instrument was the PDA. Twelve Palm Z22 PDAs were purchased at the cost
of $99.00 per unit. This Z22 model was considered a basic PDA with 32MB of
memory, and it was capable of running the BOSS software. The second was
the purchase of eight BOSS software programs. This software was $79.00 per
unit from Harcourt Assessment, Inc. A unit included a CD to load two BOSS
programs onto separate computers.

Design

This study was designed as a program evaluation of PDAs for direct
systematic observation. Given that participants were in different graduate
classes—albeit, both with the same instructor using the same instructional
procedures on the PDA/BOSS—it seemed appropriate to examine possi-
ble differences by course. Thus, in addition to descriptive, inferential, and
qualitative analyses on group outcomes, between-group analyses by course
subsamples were also completed. The term preintervention refers to the be-
ginning of the semester prior to instruction on the use of PDAs and the
BOSS. Postintervention pertains to the end of the semester after instruction
on and use of the PDA/BOSS.

Procedures

PREINTERVENTION DATA COLLECTION

At the beginning of each semester, candidates were invited to participate
voluntarily in the study and informed that course grades were not linked
to participation. After consenting to participate, the self-efficacy scale was
completed.

INSTRUCTION ON CLASSROOM OBSERVATION/PDA

Each of the classes from which participants were recruited met once a week
for 3 hours over 15 weeks. During the second and third class sessions for
each course, general instruction on best practices in classroom observation
was presented, followed by specific instruction in using PDAs and the BOSS.
Prior to each instructional session, participants were required to complete as-
signed readings on direct systematic observation and from the BOSS manual
(Shapiro, 2011).
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276 M. W. Bahr et al.

Instruction specifically comprised two components. The first component
focused on general issues about the importance of classroom observation in
assessment and treatment, explanation of basic principles (e.g., linking as-
sessment to intervention) and concepts (e.g., target behavior), and instruction
on observational strategies (e.g., interval recording) and when and why to
use them.

The second component focused on use of PDAs and the BOSS. In-
struction on the BOSS addressed whom to observe (i.e., target vs. peers
vs. teacher), definition of categories of observed behavior (i.e., academic
engagement, off-task behavior, and teacher-directed instruction), and the
observation methods (i.e., momentary time-sampling, partial interval record-
ing). This component also included a “how to” with the PDA and provided
instruction on basic steps (e.g., turning on the PDA, selecting the BOSS soft-
ware from the menu) and advanced activities (i.e., creating an observation
file by entering student demographic information). In-class practice allowed
candidates to develop proficiency in using the BOSS/PDA and downloading
observational data into Word files for student reports.

CASE STUDY

The PDA was used as part of a course project—the case study—and
this involved a participant working as a school consultant to a teacher
who was concerned about an elementary school student with significant
academic deficits or a severe behavior problem. Participants worked with
teachers over an 8-week period using the problem-solving consultation
process (Kratochwill, 2008) to improve the academic performance or
classroom behavior of the student by developing an intervention plan and
evaluating it. The case study culminated in a written report summarizing the
consultation, and it contained a graph with data on the student’s academic
or behavioral progress in response to a classroom intervention developed by
the consultant and teacher. The PDA/BOSS was used primarily in two parts
of the problem-solving process: the problem identification stage, where
it was used to collect data on the student’s behavior, and the treatment
evaluation stage, where it was used as an evaluative measure.

POST DATA COLLECTION

At the conclusion of the semester, PDA usage data were collected, and
participants were invited to complete the self-efficacy scale again and the
user satisfaction survey.

Data Analysis

The Computer Self-Efficacy Scale had 10 items that were rekeyed so that
all 20 items would be stated affirmatively, with higher scores indicating
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Evaluation of Handheld Computers 277

greater self-efficacy. Next, as a check on the psychometric adequacy of this
scale, reliability analyses were conducted using the preintervention scores
(N = 25), and a Cronbach alpha of .95, comparable to previous research
(Brinkerhoff, 2006), was obtained. The total score on this measure was then
calculated.The usage data and the self-efficacy scores were analyzed using
inferential statistics.

The rated items on the user satisfaction survey were analyzed descrip-
tively; that is, by inspecting their means and standard deviations and noting
the relatively higher versus lower ratings. Statistical analyses were not used
because these items were not associated with a psychometrically validated
instrument.

The three open-ended items were analyzed in two ways. First, responses
were qualitatively evaluated and placed in categories described hereafter.
Second, once the categories were established, nonparametric analyses were
used, where appropriate, to evaluate differences in the frequency with which
statements were identified by category.

To develop categories, two members of the research team began by
reading all written responses to each question. These were reread several
times and discussed extensively until various themes emerged. Eventually,
categories into which a written response could be placed were developed.
A written response was defined as a statement that contained a meaningful
piece of information. For example, the sentence, “The PDA was really easy
to use” was one statement. The sentence, “It took time to learn to use the
BOSS, but its automatic scoring made it worthwhile” was counted as two
statements (i.e., took time to learn, automatic scoring is a plus).

For the first open-ended question on advantages of the BOSS/PDA, two
categories were established: features and ease of use. Features was defined
as a statement that focused on specific functions of the BOSS software such
as automatic scoring, generation of statistics or student profiles on level
of academic engagement, and date storage. Ease of use was defined as any
statement pertaining to how easy the BOSS/PDA was to use, such as efficient,
quick, or helpful.

For the second question on disadvantages, two categories were estab-
lished: volume/signaling and other problems. Volume/signaling was defined
as a problem that concerned the volume of the PDA and the BOSS signal to
notify the observer to observe and record. Other problems was defined as an
issue not related to volume/signaling.

The last question invited any other comments about the utility of the
BOSS/PDA, and two categories emerged: ease of use and other comments.
The definition for ease of use was the same as the previous definition for this
category in the first question. Any statement that did not pertain to ease of
use was categorized into other comments.

When the two researchers were confident that the categories were
clearly defined and were able to classify items consistently and accurately,
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a rater who was blind to the study was trained by one of the researchers
to assign items to categories. This was done by teaching the blind rater the
categories associated with each item and then having the blind rater classify
practice items, which were similar responses to the actual data. When the
blind rater reached a high level of proficiency with the practice items, 50%
of the actual data was given to the blind rater to classify according to the es-
tablished categories. The blind rater’s classification of responses by category
was compared to those of one of the researchers, who served as the crite-
rion rater. Interobserver agreement was then determined by calculating per-
centage agreement (number of correct classifications by blind rater divided
by the correct plus incorrect classifications and multiplied by 100). Across
all categories, the range of agreement was 83%–100%, with a median of
100%.

RESULTS

Outcomes for Total Group

USAGE

The average usage of the PDA was 2.95 (SD = 1.57), indicating that partici-
pants used the BOSS more than the required two-observation minimum.

SELF-EFFICACY

Total scores on the self-efficacy measure could range from a low of 20 to
a high of 80. A paired t test revealed that the 25 participants significantly
increased self-efficacy from preintervention (M = 62.40, SD = 9.83) to postin-
tervention (M = 65.92, SD = 10.08), t (24) = 3.99, p = .001, Cohen’s d =
.35).

USER SATISFACTION SURVEY

The user satisfaction survey contained (a) ratings on various aspects of the
PDA or the BOSS/PDA, and (b) responses to open-ended questions.

RATINGS

Table 2 provides descriptive statistics for the opinion ratings from the
user satisfaction survey. Because these items were not associated with a
psychometrically validated measure, their analysis and interpretation were
completed descriptively. At least three trends were apparent in the satisfac-
tion ratings. First, in general, participants assigned positive to very positive
ratings for all items (Mdn = 4.39). Second, items 1–3, focusing on the PDA
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TABLE 2 Descriptive Statistics on User Satisfaction Survey (N = 24)

Items M (SD)

Overall, how helpful was the PDA? (5 = Very helpful,
1 = Not very helpful)

4.52 (0.99)

How easy or difficult was it to learn how to use the
PDA? (5 = Very easy, 1 = Very difficult)

4.45 (0.93)

How likely is it that you’ll recommend using a PDA
to other psychologists/counselors? (5 = Very likely,
1 = Not very likely)

4.41 (1.05)

How easy or difficult was it to learn how to use the
BOSS on the PDA? (5 = Very easy, 1 = Very difficult)

4.62 (0.49)

Overall, to what extent did use of the BOSS/PDA
contribute to your professional development as a
psychologist or counselor? (5 = Quite a bit, 1 = Not
very much)

3.95 (1.02)

I think the BOSS/PDA facilitated data collection. (5 =
Strongly agree, 1 = Strongly disagree)

4.60 (0.72)

The BOSS/PDA facilitated treatment planning. (5 =
Strongly agree, 1 = Strongly disagree)

3.95 (1.14)

The BOSS/PDA facilitated my report writing. (5 =
Strongly agree, 1 = Strongly disagree)

4.17 (1.11)

The BOSS/PDA will make my work with children and
adolescents more efficient. (5 = Strongly agree, 1 =
Strongly disagree)

4.37 (0.87)

Overall, the BOSS/PDA will improve the quality of
my work with children and adolescents. (5 =
Strongly agree, 1 = Strongly disagree)

4.20 (0.88)

Note: All ratings were conducted using a Likert-type, 5-point rating scale with higher numbers indicating
more positive responses

only, revealed high, positive ratings (Mdn = 4.45), indicating that partic-
ipants found the PDA to be very helpful, easy to learn, and likely to be
recommended to colleagues. Third, items 4–10, which addressed ease and
utility of the PDA/BOSS, were in a very positive range as well (Mdn = 4.20),
indicating that it was easy to learn (M = 4.62, highest rated item overall) and
facilitated important activities such as data collection, treatment planning,
and report writing.

OPEN-ENDED QUESTIONS

The first analysis on the three open-ended questions examined whether
differences existed on the frequency of responses by question. The total
number of written comments for advantages, disadvantages, and general
comments on PDA/BOSS utility were 54, 30, and 18, respectively. Chi-square
analysis, χ2 (2) = 19.76, p < .001, was significant, and the distribution of
scores indicated there were significantly more responses to the advantages
question compared to the disadvantages and utility questions.
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Of the 54 comments on advantages, 35 statements were in the features
category, which was significantly more than the remaining 19 in the ease
of use category, χ2 (1) = 4.74, p < .05. The PDA/BOSS features mentioned
most often were the ability to do target student versus peer comparisons,
notification by the PDA/BOSS for when to observe, automatic scoring, sum-
marization of data in tables, and storage of data. Of the 19 statements in
the ease of use category, 8 actually used the phrase “easy to use” or a close
derivative. Other advantages included the PDA/BOSS’s ability to promote
more efficient work by professionals in classrooms, its size (small) and lack
of paper (only one item needed to do an observation), its portability (I could
walk around the room to observe), and how it allowed an observer to be
inconspicuous. One respondent wrote, “[the] teaching staff was envious of
the ease” with which data could be collected on students.

Of the 30 comments on disadvantages, 21 were in the other problems
category, and this was significantly more than the 9 in the volume/signaling
category, χ2 (1) = 4.80, p < .005. The most frequent issue identified in
other problems was a concern about the inability to take clinical notes on
important child behaviors that occurred during a classroom observation but
were not included in the BOSS’s observational system. This was followed
by comments saying the BOSS was less applicable for academic skill deficits
(than for behavior problems). Comments in volume/signaling all identified
a problem with the audio signal and vibrate functions of the PDA/BOSS.
The BOSS software comes equipped with both auditory and visual signals to
cue an observer to observe and then record data. Most PDAs have a vibrate
function as well. However, the auditory/vibrate functions were not a feature
of the Palm Z22, so there was only a visual cue to begin an observation
interval. This was a hardware, not a software (i.e., BOSS), problem.

Eighteen comments were made in response to the third question—other
comments on the utility of the PDA/BOSS. Ten and 8, respectively, were cat-
egorized into ease of use and other comments, and there was no difference
in the frequency of responses into these categories, χ2 (1) = .22, ns. Re-
sponses to this question reiterated how easy it was to use the PDA/BOSS.
Comments included, “I have taught two other people at my site how to use
it,” “I’d like to have [a PDA/BOSS]—it’s infinitely superior to other methods,”
and “I have already recommended [the PDA/BOSS to my director], and my
practicum supervisor is even interested in it.” A response in the other com-
ments category included one more endorsement: “I have sat in meetings and
shared my BOSS findings with other staff, and they are always impressed.”

Usage Outcomes by Course

One additional set of analyses on usage were conducted by subsamples
based on age, highest degree obtained, years of experience, practitioner sta-
tus (yes vs. no), and course. Results indicated differences on the course
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subsample only. Since the PDA/BOSS instructional component was im-
plemented in different treatment courses—Psychotherapeutic Interventions,
Psychoeducational Interventions—it was important to understand how out-
comes varied. Results on usage indicated that 10 participants from the Psy-
chotherapeutic Interventions course had a total of 43 observations (M =
4.30, SD = 1.70), and 14 participants in the Psychoeducational Interventions
course had a total of 28 observations (M = 2.00, SD = 0.00). An independent
t test showed a significant difference, t (9) = 4.27, p = .01 (df were adjusted
because variances were unequal).

DISCUSSION

This study investigated the utility of handheld computers with observational
software and their impact on performance outcomes associated with treat-
ment planning and treatment evaluation. It also examined performance out-
comes by the type of course in which participants were enrolled.

In terms of the broad utility of the PDA/BOSS, multiple sources of
outcome data suggest that the PDA/BOSS was useful to interventionists. For
example, participants’ self-evaluation of computer efficacy improved from
pre to post when using the PDA/BOSS. User satisfaction responses indicated
that participants perceived the PDA as a helpful clinical instrument that was
easy to learn to use. Similarly, user satisfaction ratings indicated that the
combination of the PDA and BOSS was easy to learn to use, facilitated data
collection and treatment planning, and increased the efficiency with which
participants worked with children and adolescents.

Written responses on the user satisfaction survey reinforced participant
conclusions about how easy the PDA/BOSS was to use. More specifically,
participants noted how the BOSS improved the efficiency of classroom ob-
servations by using objective categories for observation of student behavior
and by using a small PDA instead of a notepad, pencil, and stopwatch.
Participants commented on how quickly observations could begin and end
by using a PDA. Closely related to ease of use was the participants’ posi-
tive evaluation of the features of the PDA/BOSS. These included the preset
intervals for observing and recording behavior, inclusion of peer observa-
tions for comparison purposes, the automatic calculation of the percentage
of displayed behavior by category when an observation ended, and the abil-
ity to download data summaries into a student report. These strengths are
consistent with those identified in Fletcher’s research (Fletcher et al., 2003)
comparing PDA versus paper-and-pencil data collection methods.

The two notable limitations of the PDA/BOSS identified by participants
included the lack of an audible signal (or vibration) to begin an observation
interval and the inability to write additional notes about classroom behavior
during the observation. A recommendation to address the former concern
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is to ensure the handheld device includes a clearly audible signal or vi-
brate function; the latter concern is simply remedied by observers keeping
a notepad available during observations. These concerns notwithstanding,
responses to user satisfaction items, both ratings and open-ended questions,
were overwhelmingly positive about the PDA/BOSS and, coupled with the
improved computer self-efficacy, provide additional evidence of the utility
of handheld computers and mobile devices in clinical work with children
and adolescents.

The subsample analysis by course revealed a higher usage pattern by
participants in the Psychotherapeutic Interventions class. A plausible expla-
nation for higher usage is that disengagement (i.e., inattention) is a corollary
of social-emotional or behavior problems. Consequently, the PDA/BOSS can
be very useful for problem identification and problem analysis, and in some
of the case studies, it was used in treatment evaluation as a dependent
variable to assess changes in student behavior due to an intervention. By
contrast, participants in the Psychoeducational Interventions course worked
on cases where academic skill deficits were the focus of the intervention
(e.g., reading performance), and progress monitoring of outcomes typically
occurred using a curriculum-based measure such as reading fluency. In these
cases, the PDA/BOSS may be used to rule out disengagement or inattention
as the main problem, thereby serving as a secondary data source to verify
an academic deficit as the primary concern.

Success with the paper/pencil version of the BOSS relies on substantial
practice because the observer must monitor interval length (usually with a
stopwatch), observe at the appropriate moment, and then record engagement
and off-task behaviors (Shapiro, 2011). By contrast, handheld technologies
automatically regulate interval length, queue the observer who to observe
and when, and allow recording via a simple touch of the screen. Ease of use
has been identified as an important criterion for technology adoption by pro-
fessionals (Davis, Bagozzi, & Washaw, 1989), and the results of this program
evaluation provide additional confirmation of how handheld computers and
mobile devices are changing a well-developed but somewhat cumbersome
observation protocol into an efficient and user-friendly endeavor.

These findings should be considered relative to study limitations. These
include the use of two graduate classes that provided intact groups but
prohibited randomized assignment. Although both groups were exposed
to the same instruction on the PDA/BOSS, one group used it for clinical
work for students with behavior problems; whereas the other group used it
with students possessing academic deficits. Significant pre/post differences
were observed for usage and computer self-efficacy, but the study’s design
(i.e., program evaluation vs. experimental design) precluded comparisons
with a control group, which cannot rule out changes due to maturation or
other factors. Lastly, as noted, some of the outcome data were analyzed
descriptively, which necessitates cautious interpretation of those data.
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CONCLUSION

According to the National Education Technology Plan (U.S. Department of
Education, 2010), effective learning in the 21st century will be contingent
upon new and varied assessment methodologies to identify student strengths
and deficits, and “technology-based assessments can provide data to drive
decisions on the basis of what is best for each and every student” (p. vii). The
utility of handheld technologies for direct systematic observation appears to
be consistent with the emphasis on data-based decision-making espoused by
the Department of Education. The results of this evaluation provide important
evidence for the utility of software for handheld computers and mobile
device applications for interventionists and their work with children and
adolescents. The major conclusions indicated that the handheld computers
are easy to use, possess features that increase the efficiency and quality of
clinical work, enhance computer self-efficacy, and are perceived positively
by practicing interventionists and clinicians in training.
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