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ABSTRACT

Effective training of teachers is important for the success of students, particularly students with disabilities such as

autism. Critical teaching skills include the ability to talk with accuracy about students’ behavior and to create and read

graphs of student behavior to allow teachers to make data-based decisions. The translation of research findings from

controlled laboratory settings to the applied setting is an important step in the process of identifying and teaching critical

pedagogical behavior. This case study was conducted with seven teachers of students with autism. The CABAS® Decision

Protocol was used. This highly structured protocol focuses on training teachers to talk about student progress in a technical

way, which can improve their ability to make accurate decisions and produce more effective teaching but is not often

translated to less structured environments. Teachers were taught to increase their use of scientific language when talking

about their students’ progress. All seven teachers increased their use of scientific language. Four teachers were taught

to improve their ability to recognize opportunities to make teaching decisions and to describe a graph accurately. All

four teachers improved. These findings suggest that the decision protocol could be useful when training teachers in less

structured settings. These findings provide a starting point for translation of more technical work into applied settings.
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1. Introduction

The effectiveness of behavioural intervention for chil-

dren with disabilities has been well documented in the litera-

ture [1]. It has also been documented that the effectiveness of

a behavioural intervention program depends on the teachers

being appropriately trained [2]. Behavioural interventions,

like other forms of teaching, require a concerted effort to

train teachers in several different skills. There is evidence of

gaps in current teacher training programs globally [3,4] and

greater demand for inclusion of all students in schools [5],

which requires these skills. Among those skills is the abil-

ity to make good decisions about how, when, and what to

teach [6].

1.1. Teaching Skills

The decision-making process of teachers must be

guided by data rather than emotion or intuition to maintain

and promote effective teaching practices [7]. Researchers

interviewed teachers in Belgium and discovered that the

teachers relied on intuition to determine the best way for-

ward in their teaching [8]. Teachers reported using little in

the way of purposively collected data and reported that what

little data they collected they did not use for decision-making

in their classrooms or their plans for teaching. Intuition is

unreliable and can lead to errors that negatively impact on

the students’ learning.

The ability to create, read, and interpret graphs are im-

portant skills for a competent teacher. Visual analysis of

graphs is not an easy skill to acquire, and mistakes can be

made when reading and interpreting graphs [9]. Learning to

use graphs as part of regular teaching practice is important

to ensuring student success. Teachers can use graphs to eval-

uate student progress and make decisions about changes to

their teaching that can improve student outcomes [10]. Teach-

ers require training and coaching to achieve mastery of skills

necessary for creating, reading, and interpreting graphs with

accuracy.

Teachers often lack confidence in their skills to interpret

and apply their knowledge using graphs [11]. Researchers sur-

veyed 101 teachers and provided brief training to 24 teachers,

where even brief training helped teachers feel more confident

in their skills, but this appeared to increase their reported

intention to use their student data in the future.

Kranak and colleagues [12] used Behavioral Skills Train-

ing to teach graphing skills to graduate students. Using a

single-subject design (SCD) [13], three students successfully

learned to create graphs accurately and fluently. The study

was limited to creation of graphs, however, and did not exam-

ine reading and interpreting graphs for instructional decision

making.

Toste and colleagues [7] found that visual analysis of

graphs was insufficient to produce accurate decision making

on the part of 32 preservice special education teachers in the

U.S. These findings suggest that not only is it important for

teachers to learn to read graphs, but they need guidance and

training, including the use of protocols, to make consistent

and accurate decisions. They also need accurate language to

talk about what they are seeing in the data.

1.2. Behavioural Skills Training

There are a variety of ways to provide teacher training

and ensure that teachers acquire the necessary skills, includ-

ing modelling, practice, and feedback, as well as provision

of models or protocols [14]. One common strategy used to

train teachers is that of Behavioural Skills Training (BST).

In a study by Sarokoff and Sturmey [15], BST was used to im-

prove the use of Discrete Trial Training (DTT) for three staff

members working with children with disabilities. Amultiple

baseline design across participants was used to assess the

effects of the intervention on staff and student performance.

Baseline consisted of the percentage of correct use of DTT

out of 10 opportunities while working with a child with dis-

abilities. Training consisted of trainers modeling appropriate

use of DTT with a child, and in-the-moment feedback con-

taining positive reinforcement, and feedback for areas in

need of improvement. All three staff acquired DTT skills

with one child and one set of teaching programming. Dur-

ing baseline, all three staff members scored below 50% for

correct implementation of DTT, and correct responses for

students during this baseline period were also below 50%.

Following the treatment phase, all three staff members scored

above 90% for correct implementation, and correspondingly

correct responses for students were also above 90%. The

use of BST to increase staff’s correct implementation of

DTT was successful in improving staff performance, while

simultaneously improving student performance. This study

demonstrates the effectiveness of BST in improving staff
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skills and highlights that improved skills in staff are directly

related to student performance.

A functional relationship was demonstrated between

the use of BST and accurate implementation of a Universal

Protocol treatment package by a special education teacher us-

ing a single case, multiple-baseline-across-settings design [16].

The BST model components emphasize modeling, practice,

and feedback as critical to include when training new skills.

In one study, 67 preservice teachers were trained using

either a data-based decision-making model (DBDM) with

online training, a DBDM with no online training, or had

no training at all [17]. Researchers investigated data pattern

identification accuracy and decision-making accuracy across

multiple graphs. They found increased accuracy equally

with the use of the DBDM with online training or alone,

suggesting that a model or protocol alone may be sufficient

to produce accurate teacher behavior in these areas.

1.3. Relationship between Teacher Perfor-

mance and Student Outcomes

There is evidence to support the assertion that increased

skills for teachers will translate into improved teaching and

that this will, in turn, lead to improved learning [18]. Increased

support from the teacher led to improved outcomes for eighth

grade Chinese students in math in one study [19]. Teachers

in the study required sufficient skills in math to provide the

necessary support to their students. Longitudinal research

into the relationship between teacher expertise and student

outcomes in German secondary school mathematics classes

suggested that teachers’ high content knowledge, enthusi-

asm, and self-regulatory skills were predictive of improved

student outcomes [20]. They did not find that teachers’ gen-

eral academic knowledge improved the results of their stu-

dents. Their findings suggested the importance of creating a

multi-dimensional model of teacher professional competence.

These findings also suggest that further research should be

done in this area as they did not investigate teachers’ ability

to make accurate decisions in the teaching context. Another

large-scale study found a significant relationship between

teaching experience, classroom instruction, and student out-

comes for secondary school science students in the United

States [21]. Variance in student performance was found to be

related to variance in teaching, but further research is needed

to understand the nuances of such complex interactions.

Suhrheinrich and colleagues [22] are reportedly inves-

tigating the development of an interactive decision tree to

guide teachers in their use of Classroom Pivotal Response

Teaching (CPRT), but they have yet to report their results or

findings, highlighting the need for additional research in the

area of teacher decisions.

1.4. CABAS® Decision Protocol

Singer-Dudek and colleagues [23] conducted a compara-

tive analysis of the ComprehensiveApplication of Behaviour

Analysis to Schooling (CABAS®; www.cabasschools.org)

model of education. The paper describes the effectiveness

of the CABAS® Model that has been in place for the past

20 years. The CABAS® model aims to improve educational

opportunities through the use of data across all components

of the model. The advantage of this model is its formal struc-

ture. The disadvantage of this model is its requirement for

a high level of training on the part of the staff. CABAS®

schools and programs are unique.

One component of this model played an integral role

in the development of the current staff training package: the

use of a decision tree protocol (CABAS®Decision Protocol).

This protocol is a set of rule-governed decisions that are to

be made by teachers based on visual inspection of graphs.

A well-trained teacher can immediately spot problems and

analyze what is impacting the student’s progress. The proto-

col includes rules for when to intervene and make decisions

relative to the student’s performance. The first and second

levels of decisions include identification of ascending and

descending data trends, as well as the presence of no trends

during visual inspection and identifying when a student has

met mastery criterion. Higher levels of decisions include the

analysis of where the problem may lie within the context of

the learning opportunity and then making changes based on

the tactics from the literature. The current study used this

decision protocol as a training and measurement component.

Keohane and Greer [24] tested the effects of staff’s use

of verbally rule governed algorithms to solve students’ learn-

ing problems. Teachers were taught to analyze students’

responses to instruction using a strategy protocol related to

rule governed behaviour. A multiple baseline across three

teachers and six students was used to determine whether an

increase in staff’s use of rule governed decisions led to an

increase in student learning. Correct and incorrect decision
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opportunities were collected during graph checks in baseline

and following the training. A hierarchy of levels of decisions

were used, including basic levels, in which teachers drew a

line to indicate a phase change; mid-levels, in which teachers

selected a procedure from the tactics of the science to initiate

phase changes; and high levels, in which teachers used a rule

governed analysis of the learn unit to solve an instructional

problem as indicated on the graphs. In-situ training was used

and there was regular monitoring for reliability of program-

ming and data collection using the Teacher Performance Rate

and Accuracy (TPRA) observation form [25,26]. This is a tool

to assess correct presentation of learn units and the staff’s

accuracy of responding and recording.

Teachers were also trained to graph and analyze data as-

sociated with each student’s program graphs using a generic

set of rules regarding decision opportunities. The rules for

data-based decisions were 1) Three descending data points

requires a change; 2) Three data points at criterion requires

a change; and 3) Three data points with no trend requires a

change. Regular graph check meetings were held throughout

the teaching phase, which included feedback regarding data-

based decisions. Results indicated a functional relationship

related to changes in teachers’ decisions. As correct rule

governed data-based decisions increased, students achieved

significantly more objectives. This correlation between in-

creased student achievement and improved teacher reper-

toires suggests a significant effect on learner outcomes when

the teaching abilities are improved.

Frank and colleagues [27] used a decision protocol to

assist teachers in making data-based decisions related to

toilet-training preschoolers with disabilities. The goal was to

guide the selection of interventions, assess student progress,

and make changes to the plan if students weren’t making

sufficient progress. The use of the decision protocol relied

on creating, reading, and interpreting graphs of each child’s

behaviour. Teachers learned to follow the decision protocol

and children were successfully toilet trained. Teachers in

this study were highly trained and fluent in the CABAS®

teacher training curriculum.

The CABAS® Decision Protocol has not been well re-

searched outside of the CABAS®model schools but has been

highly effective within them. This study proposed to apply

the use of the CABAS® Decision Protocol to a novel setting

where teachers were not already trained in the CABAS®

Model and were working in a therapeutic setting within a

different educational system. The supervisor in this setting

had only casual contact with the training and methods of the

CABAS® Model and did not have CABAS® certification

or qualification. The supervisor integrated the decision pro-

tocol and its steps into her own already established training

and mentoring processes at her teaching site. She did so

with support and direction from a consultant with CABAS®

qualifications. This was intended to allow investigation of

the decision protocol outside of the structured CABAS®

system.

The current study investigated the use of the CABAS®

Decision Protocol when integrated into an existing teacher

training system in a treatment centre in Canada where teach-

ers worked with children with disabilities in a team approach

and with supervision from a behaviour analyst. The decision

protocol was taught using the BST model.

The research aims of this study were to determine if the

addition of the decision protocol led to increases in teacher

behaviours such as the use of precise language to talk about

student performance, the ability to analyze graphs, and the

ability to make data-based decisions accurately.

2. Materials and Methods

2.1. Setting and Participants

This correlational case study [28] was conducted at a day

treatment centre for students with disabilities in Southeastern

Canada. Students in the program ranged from three to eight

years of age and were referred to the program for services

intended to prepare them for successful entry into the pub-

lic school system. Services were funded by the provincial

government. Classrooms consisted of seven students and

seven teachers who worked in both a 1:1 configuration as

well as in small group instruction, depending on the goals

and objectives for the individual student. Classrooms were

overseen by a supervisor. Each student had an initial assess-

ment, which the supervisor used to develop a set of goals and

objectives individualized to the student but all with the goal

of transitioning the student to a public-school setting, either

in an inclusion classroom or into a special education self-

contained classroom. Progress towards goals and objectives

was reviewed every six months with the family. Students

attended the program for an average of six hours per day,
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five days per week. Each teacher was assigned primary re-

sponsibility for at least one student. The primary teacher was

responsible for maintaining daily records of student progress

on instructional goals and objectives. Instructional goals for

students were typically organized in several different domain

areas, including self-help skills, academic skills, communi-

cation skills, and social skills.

Teachers were a range of ages (23–35 years) and a range

of education levels (high school diploma to bachelor’s degree

completion in a related field). All teachers were required to

complete provincial training on initial hire to a position in

the program. The provincial training lasted approximately

two weeks and required passing a performance evaluation

to move to full time work in the program. Teachers were

assigned a primary student but taught across the classroom,

taking responsibility for teaching typically three or four of

the seven students in the team’s classroom. All teachers on

the team had responsibility to work with all the students at

some time and to work together during group activities or

time periods throughout the instructional day. Instructional

days were structured similarly to a public-school setting, with

instructional time scheduled during the morning, a lunch pe-

riod and recess periods, and instructional time scheduled

during the afternoon. Students arrived at the program either

on school buses or were transported by their families.

Seven teachers were recruited to participate in this re-

search. All seven teachers were female and had at least

successfully completed provincial training. Four had at least

one year of experience teaching in the program. The other

three were new teachers in the program within the past six

months. Informed consent was obtained from all the partici-

pants involved in the study.

The supervisors for the classroom served as the primary

researchers for this study. They were female, 27 years of age,

and had five years of experience teaching in the program.

They were enrolled in a graduate school program where they

were completing studies towards a master’s degree. The su-

pervisor was on site, supported teaching staff daily and held

weekly team meetings with the team of seven teachers. They

also held individual supervision meetings with each teacher

monthly. The supervisor observed each teacher working with

the students on a weekly basis. The supervisor was supported

by a consultant who had 20 years’ experience as an educator,

had completed a doctoral degree in education, was CABAS®

qualified, and was present on site at the program on a weekly

basis for approximately 8 h per week.

2.2. Procedures for Teacher Training Interven-

tion

A single case experimental design was used for this

study [29]. Single case design research offers an effective

method for evaluating the evidence necessary to make rec-

ommendations about best practices in education [30]. It is a

good research design for exploratory research in a natural

setting and allows for close investigation of the phenomena

of interest with the intention of generalizable findings [28].

The study began with baseline data collection of all

three dependent variables for four teachers. The dependent

variables were rule governed data-based decisions, use of sci-

entific tacts during educational discussions, and comparison

of performance scores on a knowledge test before and after

training. Three more teachers were added to the instructional

team and participated in the trainings, but baseline data for

these three could only be collected on performance scores on

a knowledge test due to the fact that they had not been with

the team before the trainings and so had no prior opportunity

to make decisions or use tacts.

There were two independent variables introduced dur-

ing intervention—Rapid Data Presentations (RDPs) and Tu-

torials. The independent variables for data-based decisions

were modelling and feedback throughout a series of mini

presentations by teachers, called Rapid Data Presentations

(RDPs) [24]. RDPs consisted of weekly 30-min meetings in

which teachers presented a graph. There were five phases for

the RDPs, which included 1) teachers presented graphs and

tacted all components of the graph with a sheet of paper that

directed them on what to describe; 2) this step was the same

as the first, however, teachers were no longer able to use a

“cheat sheet”; 3) teachers not only tacted the components

of the graph, but also identified one phase on the graph; 4)

teachers presented the same components as well as identi-

fied one phase containing a descending trend, and one phase

containing a descending trend; and 5) teachers presented

steps 1–2, presented three separate phases on the graph, and

identified the trends within each phase. This continued until

each teacher had an opportunity to present once for each

of the five steps. Progress to the next step did not occur

until all teachers presented accurately for the current step.
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During these presentations, the supervisor modelled each

phase of the presentations and provided positive feedback

to each teacher following presentations. Feedback was also

provided for improvement when necessary. During the se-

ries of presentations, teachers were also trained on how to

identify trends and on making data-based decisions based on

those trends. During this phase of training, regular binder

check-in meetings were held with each teacher. Feedback

was provided during the supervision sessions consistent with

the protocol described in the training.

The independent variables for scientific tacts were mod-

elling, didactic training, role playing, feedback, and group

exercises through a series of five tutorials held once a week.

Tutorials provided training on basic scientific language found

in the applied behaviour analysis (ABA) literature, as well

as tactics teaching staff used on a regular basis in the treat-

ment centre and were created by the supervisor. Table 1

illustrates the independent and dependent variables for the

current study, and Table 2 provides a detailed overview of

the teacher training intervention.

Table 1. Independent and Dependent Variables.

Independent Variable Dependent Variable

Rapid Data Presentations Increased use of rule governed data-based decisions

Tutorials Increased use of scientific tactics during clinical discussions and improved post-test scores

Table 2. Description of Staff Training Intervention.

Training Module Procedures (Antecedents vs. Consequences)

RDPs Antecedents: Modelling, repeated practice, didactic training.

Consequences: Positive reinforcement, and constructive feedback following RDPs.

Tutorials Antecedents: Didactic training, modelling, role-playing, repeated practice in small groups

Consequences: Feedback during and following small group and individual exercises, including positive reinforcement.

2.3. Operational Definitions and Behavioural

Objectives

The goal of the teacher training intervention was to

increase the teachers’ use of correct scientific tacts during ed-

ucational discussions; increase their ability to identify trends

on the graphs; and make data-based decisions when required,

as per the decision protocol described above. Data for four

teachers were collected on graph trend identification and

data-based decisions. Data for seven teachers were collected

in the scientific tacts component.

2.4. Target Behaviours

2.4.1. Correct Use of Scientific Tacts

Supervision meetings were held with each individual

teacher. Teachers brought their primary students’ program-

ming binders with them, and they reviewed the graphs with

the supervisor, including visual inspection of the graphs and

discussion of a rationale for data-based decisions made. Each

student had their own program binder which contained a col-

lection of teaching programs, data sheets, and graphs related

to the individualized program plan for that student. Most

children had 20–25 teaching programs and a graph for each

program. Teachers were assigned primary responsibility for

one or two students. The supervisor was responsible to over-

seeing all seven children assigned to their team. During a

20-min period the supervisor collected data on correct and

incorrect use of scientific tacts during the discussion. A tact

is a term derived from the field of verbal behaviour analy-

sis and can be defined as a term describing an item if the

consequence for describing the item is a generalized type of

reinforcement [31]. A scientific tact involves labels based on

their observable, objective properties and does not include

unobservable inferences regarding objects, items, or events.

In common terms, a tact can be understood as somewhat

like a “name” for something. For the current study, a correct

scientific tact occurred when the teacher had the opportunity

to use scientific language based on the literature and did so

accurately. For example, if the teacher looked at a graph

that contained a descending trend and said, “Johnny is not

doing very well,” this would be counted as an incorrect tact.

A correct scientific tact for this example would be “there is a

descending trend in this phase.” Another example is when a

teacher described their rationale for why a problem behaviour

was increasing. For example, stating, “the behaviour is get-
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ting worse because Mom always gives in to him,” would be

an incorrect tact. A correct tact for this would be “there is

an ascending trend, and it is possible that the reason for this

is because Mom is reinforcing the behaviour.” Key words

are ascending, descending, or reinforcement, as opposed to

“getting worse,” “going up,” and “giving in.”

The supervisor calculated the total number of scientific

tacts that were used and then scored each as correct or in-

correct. Then the supervisor calculated the percentage of

correct tacts made by each teacher. A sample of tacts was

taken before and after the training sessions were provided

by the supervisor. Seven teachers were scored on their use

of scientific tacts.

2.4.2. Rule Governed Data-Based Decisions

The current study consisted of four possible types of

rule-governed data-based decisions. Table 3 summarizes the

four types of data-based decisions that could have been made

by the teachers and describes the operational definitions for

each response. The fourth type of decision (ID of probes or

pretests) was measured as a control condition because it was

not trained during intervention.

Table 3. Operational Definitions of Rule-Governed Data-Based Decisions.

Operational Definitions

Indicates when student criterion is achieved for each phase.

A correct rule governed data-based decision is when the staff drew a phase change line (vertical broken or solid line) on the program line graph for

their primary student, which indicated that a change was made. The rationale for making the change was written briefly either on the top of the phase

or on the back of the graph.

Continues phase when the data demonstrates an ascending trend.

Ascending trend: 4 consecutive data points and 3 paths in an upward direction with no change in direction (the next data point without any change is

a correct decision), or 6 consecutive data points and 5 paths if there is a change in direction

Implemented a phase change when no progress is made.

Implement phase change line with rationale when the data demonstrates a flat or descending trend across 4 consecutive data points, 3 paths if there is

no change in direction, or 6 consecutive data points, and 5 paths if there is a change in direction. Rationale must be written on the phase at the top of

the graph, or on the back of the graph. Rationale does not have to be as per protocol for decisions. If there is any rationale, it is acceptable.

Including generalization probes and pretests where appropriate.

At the beginning of a new phase and teaching target, staff wrote an X as per the legend to represent that a pretest was conducted prior to teaching. Staff

also indicated that a generalization probe was conducted by drawing an asterisk (*) above the data point in the session following mastery criterion.

Note: Table 3 includes operational definitions for all rule-governed data-based decisions made by the participants.

The graphs from the teacher’s primary students were

reviewed by the supervisor. The supervisor calculated the

total number of opportunities to make a data-based decision,

coded them by type, scored them as correct or incorrect deci-

sions and then calculated the percentage of correct decisions

made by each teacher.

2.4.3. Exam Scores on Training Content

Teachers were tested on the content from the staff

trainings that were led by the supervisor. Content included

detailed training and rationale for all components of the

decision protocol, training on common terminology, and

training on the expectations for data collection and reporting

as part of the job expectations in the teaching role. Each

training was held at the end of the workday during regularly

scheduled team meetings with all the teachers and the super-

visor gathered in a group. Trainings lasted an average of 30

min and were part of the paid time for teachers. Attendance

at the training meetings was mandatory. Team trainings were

presented as didactic tutorials.

2.5. Data Collection Methods and Baseline

Percentage of correct rule-governed data-based deci-

sions out of 100 opportunities for each of the seven teachers

was collected in the baseline and post training phases. Per-

centage was determined by dividing total correct decisions

by 100 (total number of opportunities) and multiplying by

100. Each teacher was responsible for the upkeep, data

analysis, and preparation of programming graphs for one

student (i.e., their primary student). Data were collected

for each teacher on data-based decisions for their primary

students only during baseline and following intervention.

Data were also collected on correct use of scientific tacts

during a one-to-one 20-min educational discussion with the

supervisor in baseline and post training phases. Percentage

of correct scientific tacts per opportunity within the 20-min

blocks were collected. A percentage was determined by

dividing the total correct tacts by the total opportunities and
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multiplying by 100. The data for rule governed data-based

decisions including the control condition of a type-4 deci-

sion, scientific tacts for each teacher, and test scores, can be

found in Figures 1–4.

Figure 1. Pre- and Post-Test Results on Use of Rule-Governed Data-Based Decisions.

Figure 2. Pre- and Post-Intervention Results for Control Condition.

Figure 3. Pre- and Post-Tutorial Test Scores for Each Staff Member.
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Figure 4. Pre- and Post-Test Results on Use of Scientific Tacts.

2.6. Interobserver Agreement

Interobserver agreement (IOA) was calculated using

the total number of agreed items (both correct and incorrect

responses) and dividing by the total number of items and

multiplying by 100. This type of IOA is often referred to as

Trial-by-Trial IOA [32]. IOAwas calculated for 100% of the

baseline probes for data-based decisions. Agreement scores

ranged from 79%–100%, with a mean of 94%. IOAwas also

calculated for 100% of the baseline probe sessions for the

knowledge test. Agreement scores ranged from 94%–100%,

with a mean of 97%.

3. Results

Results indicated that use of RDPs correlated with in-

creasing teachers’ use of rule governed data-based decisions.

Although results varied from teacher to teacher, there was

an overall increase in data-based decisions following RDPs

(see Figure 1). Data were also collected on correct use of

pretests and generalization probes; however, this served as

a control condition, in that the use of pretests and gener-

alization probes was not a focus of the training. Figure 2

demonstrates the baseline and post-RDP scores for teachers’

use of these two components. These results indicate that

there was no significant difference between baseline and

post-intervention scores. RDPs focused on when a trend was

established and when a phase change was expected. The

quality of the data-based decisions was not targeted in this

phase; however, it was targeted in the follow-up phase. Inter-

estingly, during the post-intervention data collection phase,

most of the teachers correctly identified and indicated when a

change was required by placing a check mark and/or writing

“continue” on the graph. Although this was counted as an

incorrect opportunity (as there was no rationale), this was

not surprising as the focus of the RDPs was on learning when

a trend develops and when to make changes, but it did not

focus on what types of changes to make (a skill also targeted

in the next phase). Overall, the data support that learning

occurred for all four teachers, and there was a clear correla-

tional relationship between RDPs and data-based decisions.

Results for scientific tacts indicated that the use of tutorials

correlated with improving scientific language during clini-

cal discussions. Figure 3 displays the data for the pre- and

post-tutorial test scores, and Figure 4 displays the results for

the scientific tacts.

4. Discussion

The current study aimed to increase teachers’ use of

scientific tacts as well as their ability to identify trends and

make rule governed data-based decisions using their primary

students’ educational programming graphs. Feedback from

teachers was that the training was helpful and relevant to their

positions. They also reported feeling more confident about

their skills [7]. Anecdotally, teachers increased engagement

during educational team meetings and more readily relied on

the graphs when reviewing student progress. These findings

are consistent with previous use of this same protocol [24].

Instructional decision making is a complex process and

skills related to graphing data for visual analysis to assist in
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that process are increasingly required for teachers in a variety

of educational settings and for both students with and without

disabilities. Graphs play an important role in a teacher being

able to connect student data to instructional decision making.

Improving decision making of teachers may be affected by

the graphing skills of those teachers, making it imperative to

understand what makes a teacher an expert at using graphs

to help them with their work [33].

Decision protocols can be used across a wide range of

teaching skills. Evanko and colleagues [34] trained graduate

students to follow a decision protocol when making ethical

decisions so that they could improve their decision-making

and problem-solving skills. The authors recommended teach-

ing individuals to create their own decision models to help

them work through problems. Models like the one presented

here in this paper might point the way forward for teachers

wishing to develop their own problem-solving skills and may

be a sufficient condition for skill acquisition [17].

While regular education teachers may feel unprepared

for students with disabilities in their classrooms, the stu-

dents may be ready to enter their classrooms now. Research

findings suggest that inclusive models of teaching are pro-

ducing superior outcomes to isolated special education class-

rooms [5] and the movement towards inclusion is rising glob-

ally. Teachers must be prepared to welcome students into

their classrooms regardless of their differing abilities [3,4].

Teacher stress and burnout because of ineffective teach-

ing or poor-quality teaching have an adverse effect on student

outcomes. Researchers looked at this relationship particu-

larly with teachers who worked with young students with

disabilities and found that teacher stress, emotional exhaus-

tion, and depersonalization led to poor IEP outcomes through

teaching quality and student engagement [35]. Strategies such

as those proposed in this study could help to ameliorate these

types of negative effects in the teaching environment.

School psychologists are frequently called upon to

make decisions based on assessment data and recommend

supports and services for students in school settings. Teach-

ers, administrators, and school support staff were taught

decision making skills to assist school psychologists in iden-

tifying students who needed support [36]. While the accuracy

of data collection was affected little by the training, the abil-

ity to use data to inform intervention was increased. Findings

from this study were limited by the fact that the study used

vignettes rather than real-life examples, but the results were

still significant. These findings suggest that teachers can

learn to make better decisions with training and that this type

of training is important. Teachers in the study learned to

interpret graphs as a necessary part of their decision-making

process. This is consistent with the current study in its focus

on teaching graph interpretation to participants.

Limitations and Future Research Directions

This case study employed a training package with sev-

eral components to effect the changes in teacher behaviour.

Future research should examine the components of the train-

ing package to determine whether there are some components

that are more effective than others and whether the compo-

nents might have some efficacy on their own which could

merit their use alone as a more efficient way to achieve the

same effects. A cost-benefit analysis could be conducted in

future research to determine the least number of resources

needed to bring the greatest benefit to the educational set-

ting. Research findings in a study of South African elemen-

tary grade teachers suggest that initial training alone may be

fairly cost ineffective but that when initial training is coupled

with coaching and follow-up support the cost effectiveness

increases [37]. Sustaining the effects of good training and

coaching could end up being an important part of any teacher

training plan. If a decision protocol and training package

such as the one in this study were maintained as a regular part

of the program, the effects could be significant over time and

could produce sustained improvements in student learning

outcomes.

There were several limitations to this study. It em-

ployed a correlational design, which is a weaker design. Fu-

ture research should employ SCD research designs with a

stronger, functional relationship, establishing the experimen-

tal control necessary to contribute to an evidence base for

these practices in teacher training. Additionally, the neces-

sarily small sample size necessitates the need for additional

research which could contribute greater numbers of partici-

pants [22]. Researchers could also consider the value of large

group designs with control groups who do not receive the

training as another way to contribute to the evaluation of

these teacher training technologies. Future research should

also include data collection on the students’ performances

and outcomes of their program plans [18]. It is important to
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understand the relationship between the improvements in

teacher’s skills and the benefits for their students.

5. Conclusions

In conclusion, the findings from this study suggest that

there is value in prioritizing teacher education to include

a sustainable program with measurable outcomes for both

teacher performance, with clearly defined behavioural objec-

tives and student outcomes, with clearly defined behavioural

objectives. This study demonstrated successful translation

of a highly effective, protocol-driven model (CABAS®) out-

side of its highly structured native school systems and into a

standard therapeutic treatment facility using a non-certified

supervisor. This could be used as a blueprint for scalabil-

ity in global inclusive systems. Participants in this study

learned to read graphs, talk about them accurately, and use

them to make decisions. Teachers who participated in this

study learned educational content to help them do their jobs

more effectively and all participants reported finding the

training package satisfactory. Teachers need opportunities to

learn and then to practice what they learn in the real-world

classrooms where they work. Research needs to support the

practical application of findings so that evidence can inform

and drive positive changes in educational settings that sup-

port the advancement of both the learning teacher and the

student learners, regardless of their classification.
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