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Abstract

The National Staff Development Council determined that high quality teaching requires setting
forth ambitious goals for students and educators and making significant changes to the existing
curriculum, instruction, assessment, and leadership practices. The Council suggested that this
could be achieved through intense, well-designed professional learning that provides support to
teachers and focuses on learning goals for students, teachers, and administrators. Furthermore, the
No Child Left Behind Act directed school districts to provide teachers with an ongoing and tar-
geted high quality professional development that focuses on teaching and learning. Information
technology plays a critical role in making online training affordable and accessible.

Given the importance of this issue, this study examined the effects of two formats of professional
learning, face-to-face and online training, on teacher knowledge and confidence to co-teach. Sixty
middle and high school general education and special education teachers from a semi-urban
county received training on the six models of co-teaching, teacher roles and responsibilities, and
teaming strategies. Quantitative data were collected using pre and posttests of knowledge and
confidence and qualitative data were obtained using open ended questions and discussions. Re-
sults of the study indicated: (1) both face-to-face and online training significantly increased
teacher knowledge to co-teach, (2) there was no significant difference in teacher knowledge be-
tween the two formats, (3) face-to-face training significantly increased teacher confidence, but
online training did not increase confidence, and (4) there was a significant difference in teacher
confidence to co-teach between the face-to-face and online training format.

These results have important implications for educators, developers of curriculum, and adminis-
trators of face-to-face and online training programs. These are discussed further in the paper.
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Effectiveness of Face-to-Face Versus Online Training

suggested that this could be achieved through intense, well-designed professional learning that
provides support to teachers and focuses on learning goals for students, teachers, and administra-
tors.

The most commonly used professional learning method is through workshops or face-to-face
training (Gonzalez & Vodicka, 2008; Kochhar, West, & Taymans, 1996). Face-to-face training, a
traditional professional learning approach offered in large or small groups, provides opportunities
for interactions, especially when it is offered in small groups, thus forming closeness in the rela-
tionship between the facilitator and the learner (Benson, Johnson, Taylor, Treat, Shinkareva, &
Duncan, 2005). According to researchers, face-to-face communication is the most effective way
to deliver instruction because it allows the participants to provide visual cues and verbal feedback
as well as communicate via body language. Consequently, the frequent interactions increase the
learner’s motivation to learn (Daft & Lengel, 1986).

Recently, there has been a rise in online learning approaches, such as web-based programs and
videos, to offer professional learning to teachers (Casey, 2008). The National Center of Education
Statistics (2007) reported that during the 2006-2007 academic year, 66 percent of all 2-year and
4-year institutions offered distance education courses. Distance education programs have become
popular to provide continuing education to professionals because it is cost-effective, convenient,
and beneficial to teachers’ learning and growth (Gonzalez & Vodicka, 2008; Knackendoffel,
2005; Moller, Foshay, & Huett, 2008). As school systems and universities are facing severe eco-
nomic crisis, web-based programs offer the flexibility to reach a wide-range of audience who are
separated geographically at the fraction of the cost of campus-based training (Johnson, 2003). But
at the same time, researchers have criticized online training to be not as effective as face-to-face
training because the teachers who receive online training may not be able to build an affinity with
the trainer due to lack verbal and non-verbal feedback and the closeness that can achieved
through face-to-face interactions (Mestre, 2006; Richardson & Swan, 2003).

As expectations for teachers rise and accountability is held as a high priority, professional learn-
ing, regardless of the specific format used, drives the school improvement plans of most school
systems and 5 to 10% of the school district budget is allotted for implementing various initiatives
(Lowry, 2008). One such initiative that has gained great importance is the way students with dis-
abilities are served in public schools and as a result, school districts are looking for ways and
means to address the unique needs of the teachers who serve this population. The No Child Left
Behind Act (2002) requires schools to ensure all children have a fair, equal, and significant op-
portunity to obtain a high-quality education and reach, at a minimum, proficiency on challenging
state academic achievement standards and assessments. The law further mandates school systems
to close the achievement gap between students with disabilities and their general education peers
(Bouck, 2007; Knackendoffell, 2005; Smith & Leonard, 2005; Zigmond, 2006). The Individuals
with Disabilities Education Act (IDEA) of 2004 also mandates that students with disabilities
should be educated in the general education classroom as much as possible (Rea & Connell,
2005; Soodak, 2003).

Research has indicated that professional learning occurs when teachers have the opportunity to
study, experiment, and receive specific feedback on the strategies or innovations that lead to im-
provements in their knowledge, instructional practices, and student learning (Borko, 2004; Fo-
garty & Pete, 2007; King & Newmann, 2000). School systems offer several different types of
professional learning, but the most commonly used format is face-to-face training.

The face-to-face training model, frequently referred to as workshops, seminars, presentation, or
training program, is held in a group setting, large or small, where the participants engage in fre-
quent and on-going interaction with each other (Brooks-Harris & Stock-Ward, 1999). Face-to-
face training is an efficient way to acquaint an audience of a new, unfamiliar theory or plan, spe-
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cifically to teach the basic principles and features of that plan, or to provide information or in-
struction on a specific topic (Fogarty & Pete, 2007; Gonzalez & Vodicka, 2008).

Recently, online training has been identified as a reasonable alternative to face-to-face profes-
sional learning in order to maximize the professional learning budget of the local school systems
and also to accommodate teachers’ busy schedules (Whitehouse, Breit, McCloskey, Ketelhut, &
Dede, 2006). Online learning is a type of distance education program that involves the presence
of an institution, which plans curriculum and provides resources and services to students by unit-
ing the teacher with the student electronically (Bruder, 1989; Casey, 2008; Johnson, 2003; Oak-
ley, 2000).

Online learning typically uses the internet to provide instruction, either on-campus or off-campus,
totally online, or in a combination of face-to-face and online. Mestre (2006) suggests that online
training should include visual and kinesthetic aspects as well as intuition and thinking exercises in
order to address the learning needs of the various users. The instruction must have contextually
relevant examples so students will be able to apply their learning in real life situations (Willis,
1993). Student attrition in web-based learning is high, and researchers have identified independ-
ence, internal locus of control, and computer knowledge, as necessary tools a learner must pos-
sess in order to be successful in online learning (Ross, 1996). While developing learning materi-
als, teachers must ensure that they take into consideration the students’ background, interests,
motivation, and self-efficacy (Willis, 1993).

In order to maximize student learning, educators must offer a consistent and coherent technical
framework for students and provide training and support to access technology when needed.
Teachers must consider learning preferences of students when selecting technology because stu-
dents may be more comfortable with one type of technology such as video or audio tools rather
than computer-based instruction. It may be desirable to combine various types of technology to
reach the interest and ability level of all students (Willis, 1993). Efforts must be taken to ensure
that students are provided access to all learning materials and that the geographical separation
does not hinder them from having the necessary materials or receiving support (Miller & King,
2003; Willis). Additionally, online learning similar to traditional methods must incorporate as-
sessment into teaching to measure mastery of student learning (Miller & King).

As technology is becoming wide-spread, web-based training is seen by higher education institu-
tions and school districts as an efficient, cost-effective way to offer professional learning (Vogel,
2006). But, traditionalists argue that the interactions that occur in face-to-face training is crucial
for learning and online learning may not provide the same opportunity (Benson, Johnson, Taylor,
Treat, Shinkareva, & Duncan, 2005).

As the debate continues between these two schools of thought, very little literature is found on the
relative merits of a specific professional learning format used to train teachers on the principles of
co-teaching and to build teacher confidence to co-teach. Consequently, school systems continue
to struggle in identifying a particular cost-effective and time-sensitive format of professional
learning that improves teacher knowledge of co-teaching and teacher confidence to co-teach.

The purpose of the study was to determine which form of the two formats of professional learn-
ing, face-to-face learning and online learning, increased teacher knowledge of the principles of
co-teaching and teacher confidence to co-teach. Teachers who received the traditional format of
face-to-face training were compared with those who received online training to examine if there
was a significant difference in teachers’ knowledge of the models of co-teaching, their roles and
responsibilities, and team working strategies. The study further examined which professional
learning format significantly increased teacher confidence to co-teach.
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Research Questions

The study examined the following research questions:

1. Given a prescribed curriculum, does face-to-face training increase teacher knowl-
edge?

2. Given a prescribed curriculum, does online training increase teacher knowledge?

3. Is there a difference in teacher knowledge between the participants in the face-to-face
and online formats?

4. Given the prescribed curriculum, does face-to-face training increase teacher confi-

dence?

Given a prescribed curriculum, does online training increase teacher confidence?

6. Is there a difference in teacher confidence between the participants in the face-to-face
and online formats?

W

Definition of Terms

General Education Teachers
General education teachers were defined as those who are certified to teach the core, content ar-
eas of English, math, science, and social studies.

Individualized Education Plan

It is a plan developed to meet the special learning needs of each student with disabilities. The plan
is written and reviewed in collaboration with all service providers, students, and parents and is
implemented by the service providers (Vaughn, Bos, & Schumm, 2000).

Professional Learning, Professional Development, Training

In this study, these three terms were used interchangeably to describe ongoing training that is
provided to novice and veteran teachers. The National Staff Development Council (2001) de-
scribes professional development as standards-based, data-driven, and job-oriented experience
that ensures educators acquire the necessary knowledge and skills to improve student achieve-
ment.

Co-teaching

Co-teaching occurs when a special education teacher and a general education teacher work to-
gether in the same classroom, deliver instruction, differentiate the curriculum, manage behaviors,
and provide assistance to all students (Cook & Friend, 1995; Gately & Gately, 2001; Keefe &
Moore, 2004; Rea & Connell, 2005).

Self-efficacy
Self-efficacy is an inner motivational quality that drives the person who possesses certain skills to

utilize it to perform a task. Due to self-efficacy the individual has the confidence to translate
those skills into actions (Bandura, 1986). In this study self-efficacy and confidence were used
interchangeably.

Special Education Teachers
For the purpose of this study special education teachers were defined as teachers who are certified
to teach students with disabilities.

Research Methodology

The purpose of the study was to determine the impact of two formats of professional learning,

face-to-face and online training, on teacher’s knowledge of the principles of teaching and teacher
confidence. Teachers who received the traditional format of face-to-face training were compared
with those who received online training to examine if there was a significant difference in teach-
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er’s knowledge of the principles of co-teaching, namely the models of co-teaching, teacher roles
and responsibilities, and team working strategies. This research study tested six research ques-
tions. The study further examined if the two formats of training increased teacher confidence to
co-teach.

The research model is shown in Figure 1. R.Q.1, R.Q.2, R.Q.4, and R.Q.5 were tested to deter-
mine if teachers who received face-to-face and online training increased their knowledge and
their confidence to co-teach. R.Q.3 and R.Q.6 were tested to determine if there was a difference
in the knowledge or confidence to co-teach between the face-to-face and online participants (Fig-
ure 1).

RQl |——  »

Face-to- Face Increase in Knowledge

RQ3;RQ6

RQ 4 RQ2

Online RQS5 Increase in Confidence

Figure 1: Research Model

Research Design

The research design that was used in this mixed method, experimental study is Between-Groups
ANOVA designs (Garson, 2008).

Independent and Dependent Variables

The independent variables of the study were face-to-face training and online training and the de-
pendent variables were knowledge and confidence. The treatment that was provided to the sub-
jects was co-teaching training. Pre-tests and posttests were administered to measure the depend-
ent variables and pre-test scores were compared with posttest scores.

Internal Validity of the Research Design

The combination of the random assignment to treatment and the presence of a pre-test and post-
test design served to control sources of internal validity for regression, instrumentation, and mor-
tality. Random assignment controlled for regression factors; pre-test and posttest controlled for
instrumentation, and pre-test controlled for mortality.
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Setting and Subjects

The population for this study was middle and high school co-teachers who taught the core content
area of English language arts, math, science, and social studies. All subjects who participated in
the study had at the minimum an undergraduate degree and were certified in the area in which
they taught.

The setting of the study was a school system located in a semi-urban, lower socio-economic
community in south-eastern United States. The subjects of this study were sixty middle and high
school teachers, 45 general education and 15 special education teachers, who volunteered to par-
ticipate in the study. Among the participants 45 teachers were females, and 15 of them were
males, and 78% of them had a graduate degree. The participants had a wide range of teaching
experience from less than 5 years to more than 26 years. Altogether 51 teachers had co-taught in
one or more classes and most of them were co-teaching at the time the study was being con-
ducted. The racial make-up of the group was varied with 50 Caucasian, nine African-American,
and one Asian-American. All teachers were certified in the area they taught.

The sample size using the proportion of approximately 3 general education teachers to 1 special
education teacher was selected to replicate the real-life secondary school setting where typically
one special education teacher co-teaches with two to three general education teachers.

Instruments

Two instruments, a test to measure knowledge and a survey to measure confidence, were used to
collect quantitative data. Additionally, a third instrument, a satisfaction survey was used to meas-
ure the subjects’ satisfaction with the training format in which they participated. Qualitative data
were collected from four short written responses and teacher discussions during face-to-face and
online training.

Knowledge

A test based on the content from Friend and Cook’s co-teaching training materials (2007) was
used to measure knowledge. The test consisted of 18 multiple-choice questions, six questions on
each topic, namely co-teaching models, teacher roles and responsibilities, and teaming strategies.
The content validity of the test had been established by expert judgment of co-teaching trainers
who have assessed the test by comparing it with the course content as well as through repeated
use of this test in twenty-three different settings and times to measure knowledge of the concepts
of co-teaching.

Confidence

The Expanded skills confidence inventory: Measuring basic dimensions of vocational activity
(SCI), a survey, created by Betz, Borgen, Rottinghaus, Paulsen, Halper and Harmon (2003) was
used to test teachers’ confidence to co-teach. This Likert-type survey consisted of ten items, with
a scale of 1 (Not confident at all) to 5 (highly confident). The test-retest reliability and the concur-
rent validity of the Expanded Skills Confidence Inventory indicated high scores on the reliability
and the validity measures.

Two formats of Satisfaction Surveys, one for the face-to-face trainees and another one for the
online trainees, were created to determine how satisfied the participants were with the training
sessions. Teachers who were trained on face-to-face training also responded to three qualitative
questions regarding the training materials. Teachers who received online training responded to
four questions regarding the training format. These data were interpreted and analyzed in the re-
sults.
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Use of Information Technologies to Enhance Treatment

The participants were provided two formats of professional learning-face-to-face training and
online training- as treatment. All teachers were taught using Friend and Cook’s co-teaching cur-
riculum (2007) on the models of co-teaching, roles and responsibilities, and teaming strategies.
The use of this curriculum was appropriate for the study because it provided answers for the re-
search questions on teacher knowledge regarding the principles of co-teaching and teacher confi-
dence to co-teach.

Sixty general education and special education teachers were randomly assigned to Group A and
Group B. Both groups received the same content, but the mode of delivery was different. Group
A received face-to-face training and Group B received online training on co-teaching for eight
hours.

Information technology was used to enhance the training experience. The training which incor-
porated the best practices of professional learning was provided by two trainers. It was content-
rich, engaging, collaborative, and interactive and the participants should have an opportunity to
study, experiment, and receive feedback (Easton, 2008; King & Newmann, 2000). Research
shows that adult training programs should involve case studies, simulations, problem-solving, and
discussions because adult learners like problem-solving approaches and collaboration (Fogarty &
Pete, 2007).

Based on this information, the presentation was interspersed with video clips, audio clips, and
discussions. Case studies and simulations were used to further clarify the concepts. The discus-
sions were adapted to suit the mode of the professional learning format. While trainees who re-
ceived the face-to-face format physically engaged in large and group discussions, the online par-
ticipants were required to participate in the discussions through a discussion forum and chat room
(Goel et al., 2010).

Procedures

Randomization

Prior to the study, sample was determined using a purposive sampling method. A proportional
stratified random sampling method was used to assign teachers to the treatment (Gay, Mills, &
Airasian, 2006). A total number of sixty participants, 31 in Group A and 29 in Group B, com-
pleted the training.

Baseline

Pretests were administered two days before the treatment. Teachers were instructed to take the
test based on their existing knowledge and without using any reference materials or consulting
with anyone else. Tests were administered using a paper and pencil for those who received face-
to-face training and online for those who received online training.

Intervention

Face-to-face training. During the first week of intervention, Group A received face-to-face train-
ing administered by two trainers in a large group at a training facility. Teachers were divided by
the subjects they taught and were instructed to sit in teams of four to six participants in a combi-
nation of general educators and special educators. Teachers stayed with their team throughout the
day and completed all group assignments with team members.
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The training was divided into three sections; each section lasted for ninety minutes, with 60 min-
utes of instruction, 20 minutes for discussion, and 10 minutes to complete short assignments re-
lated to the topic of instruction.

Online training. In the second week Group B received online training as treatment. Two days
prior to receiving online training, Group B was sent written instructions on how to login and ac-
cess materials on the website, as well as the participants’ user names and passwords. Teachers
were encouraged to e-mail or call the researcher if they had difficulty accessing the materials.
Similar to the face-to-face training, during that session, teachers were assigned to teams for the
group project that was completed during co-teaching training and written and oral instructions
about the group project were also provided. Teams were divided by the subject area they taught,
so team size varied from four to seven depending on the number of teachers who taught the sub-
ject. All teams had three to five general education teachers and at least one special education
teacher.

Online training used the same content and followed the same structure of the face-to-face training
in reference to the content. But, online training was not team taught and the delivery was mainly
through the power point presentation and video clips. Teachers had the flexibility to access the
materials at their convenience. Teachers in Group B communicated and engaged in discussions
with the instructor via e-mail, discussion forum, chat room, or phone to ask questions or clarify
issues. Research has pointed out that student attrition could be a problem in distance learning
classes and one way to retain students is to provide interventions in the form of short motivational
messages (Kellar, 1987b; Ross, 1996; Simpson, 2004). Using this strategy, short messages were
sent by the researcher to the participants to encourage them to complete the coursework.

The posttest was made available to participants the day after the training was completed. The test
of knowledge and confidence used in the pretest were administered as posttests. Similar to the
pre-tests, posttests were completed by participants in the face-to-face training using paper-and-
pencil and online by the participants in the online training. Paper and pencil tests were asked to be
returned in sealed envelopes that were collected on the next day. Tests were scored to determine
the mean score of each participant and both groups on the co-teaching test of knowledge and the
confidence survey. Additionally, both groups completed a Satisfaction Survey to indicate how
satisfied they were with the training format. Table 1 describes the time frame of the study.

Table 1: Time frame of the Study

Time Frame Group A Group B

A week prior to the study Samples identified and groups Samples identified and groups
formed formed

2 days before Face-to-face in-  Pre-test

tervention

Week 1 Intervention

2 days after intervention Posttest

2 days before online interven-
tion

Week 2

2 days after intervention

Instruction on how to use the
online program; password and
login provided ; pre-tests

Intervention

Posttest

674



Sankar & Sankar

Analysis Methods

The test of knowledge provided quantitative data on subjects’ understanding of the principles of
co-teaching. Each question was individually scored and the mean score for each participant was
acquired. Similarly, each item on the test of confidence was individually scored and the mean
score of each participant was obtained. Additionally, the mean scores of Group A and Group B
were obtained for both tests. The results from each test were compared with the pretest scores.

Free response questions and discussions were analyzed by looking for specific patterns. Qualita-
tive data enriched the quantitative data and extended the understanding of the key concepts and
strategies.

Results on Knowledge Acquisition

The purpose of this experiment was to determine which of the two formats of professional learn-
ing, face-to-face and online training, had a greater impact on teacher knowledge of the models of
co-teaching and on teacher confidence to co-teach.

Data indicated that teachers who received face-to-face and online training showed an increase in
their knowledge of co-teaching. Teacher confidence increased significantly among the face-to-
face participants, but did not significantly increase among the online participants. All statistical
data were analyzed using the SPSS version 12.0 with a preset alpha of .01 or .05.T-tests were run
to answer research questions 1, 2, 4, and 5. An ANOVA was run to answer research questions 3
and 6. Qualitative data were analyzed by identifying themes and by coding the data.

Research Question 1: Increase of Knowledge by Face-to-Face Training

Research question 1 was analyzed to determine if the treatment had any impact on teacher’s
knowledge of co-teaching. A t-test for non-independent samples set at the conservative alpha of
.01 determined that there was a significant increase in teacher knowledge of co-teaching in the
face-to-face format. Table 2 describes the results obtained from a paired samples t-test.

Table 2: Results of the Co-teaching Test of Knowledge- Face-to-Face Format

Variables Mean D SEM 99%Confidence t f Sig (2-
of Difference tailed)
Lower Upper

Pre-test 13.19 2.6 47

Posttest 16.29 1.16 21

Post-pre 3.1 2.71 49 1.76 4.44 6.36 30 .000

Difference

The mean score increased by 3.1 points between pre and posttest and the difference between the
pre and post scores existed at the .000 significance level and the standard deviation showed that
the scores were close together. Three specific categories of co-teaching- models, roles and re-
sponsibilities, and teaming strategies- were examined. Data indicated a statistically significant
increase in scores in all three categories between pre and posttest at the preset alpha of .01. The
mean scores between the pre and posttest increased in all three categories of co-teaching with the
highest gain in the mean scores in the teaming strategies and the lowest in the co-teaching mod-
els. Table 3 displays the results of the t-test scores for the participants who received the face-to-
face training.
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Table 3: Difference between Pre and Post scores
of the Three Categories of Co-teaching Face-to-Face

Variables = Mean D SEM 99%Confidence of 't f Sig (2-
Difference tailed)

Lower Upper

Post-pre .87 1.55 28 .98 1.64 3.1 30 .004
Models of

Co-

teaching

Post-pre 1.03 1.02 18 .53 1.53 5.7 30 .000
Roles and
Respons.

Teaming  1.42 .99 18 .93 1.91 8.0 30 .000
Strategies

Eighty-four percent of the teachers stated that they were confident in using the different aspects
of co-teaching as a result of the training. As a general education teacher said, “I am more confi-
dent in the utilization of the various models. I know now which ones to use. I am going to start

using the different models instead of the same one that I was aware of. ”Another teacher added:

I am now aware of the several possible models that can be used to utilize both teachers to
meet the student needs. We have used team teaching model for most of the year. I am ex-
cited about using parallel and alternative models in the future.

Teachers reported that they would be able to use the different models of co-teaching and would
be able to team better by collaborating with each other in identifying the various aspects of co-
teaching because of the new knowledge. One general educator said, “I was unaware of how to
truly utilize a co-teacher and what boundaries there were for the interaction".

Teachers believed that their knowledge of teachers’ roles and responsibilities had also increased
due to face-to-face training. The training provided them the needed skills to define their specific
roles in the co-teaching classroom and to delegate responsibilities. One general education teacher
reported, “I felt unsure of my role before the training. This has given me knowledge, insight, and
confidence to forge ahead.”

Participants also indicated that their awareness of teaming and collaborating increased as a result
of the training. They believed that the training through interaction, reflection, and experimenta-
tion provided them knowledge on how to engage in collaborative planning and resolve conflicts.
One special educator reported, “Now I know how to address the problems in the co-teaching class
without confrontations.”

Additionally, participants shared their thoughts regarding teaming by providing various strategies
and ideas to improve it. They acknowledged that co-teachers must have “chemistry” in order for
them to succeed. “The best aspect of co-teaching”, according to a teacher, “is that when two
teachers click, it is a wonderful model and a great asset to the teaching environment. It’s like
magic.” But, many teachers were quick to point out that when the relationship between the two
teachers is discordant, it can adversely affect the teachers’ and the students’ performances. “We
need something like E-Harmony.com when we assign co-teachers”, suggested one teacher. An-
other teacher agreed with him, “We need to look at personalities to match. That is the way we can
make co-teaching work.” The participants discussed the various models of co-teaching they will
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be incorporating in their lessons, defined teacher roles and responsibilities in a co-teaching class,
and provided strategies to resolve issues and problems that could arise from implementing co-
teaching. Face-to-face training significantly increased knowledge, by actively engaging the
learner in the learning process through lecture, discussions, and activities that were incorporated
into the training and by providing opportunities for the participants to construct knowledge
through interaction.

Research Question 2: Increase of Knowledge by Online Training

Research question 2 was analyzed to determine if the online treatment had a significant impact on
teacher’s knowledge of co-teaching. A t-test for non-independent samples set at the conservative
alpha of .01 determined that there was a significant increase in teacher knowledge of co-teaching
in the online format as evident from the pre and posttest scores in the test of knowledge. The
mean scores from the pre-test to the posttest increased by 2.14 points and the difference between
the pre and the post was highly significant (p=.000). The standard deviation indicated that the
spread of scores were close together. Table 4 describes the results obtained from the paired sam-
ples t-test.

Table 4: Results of Co-teaching Test of Knowledge-Online Format

Variables Mean D SEM 99%Confidence  t f Sig (2-
of Difference tailed)
Lower Upper

Pre-test 15.07 2.67 5

Posttest 17.21 1.29 24

Post-pre 2.14 24 45 91 3.37 4.8 28 .000

Difference

Additionally, three categories of co-teaching- models of co-teaching, roles and responsibilities,
and teaming strategies-were measured. Data indicated a significant gain between the pre and the
posttest scores in all three categories. Table 5 describes the results obtained from the paired t-test
at the 99% confidence level.

Table S: Difference between Pre and Post scores
of the Three Categories of Co-teaching Online

Variables  Mean D SEM 99%Confidence of t f Sig (2-

Difference tailed)
Lower Upper

Post-pre .86 1.16 21 27 1.46 4.01 28 .000

Models of

Co-

teaching

Post-pre .66 72 13 .29 1.03 4.9 28 .000

Roles and

Respons.

Teaming .62 1.05 .19 .08 1.16 3.18 28 .004

Strategies
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In the Discussion Board available online, participants openly and frankly discussed various topics
such as the advantages of online training, models of co-teaching, teachers’ roles in the co-
teaching classes, issues and concerns regarding planning, grading procedures, and collaboration.
One general educator reported online training was effective because it gave everyone an opportu-
nity to speak, even those who were reflective. “I like being able to think about what I am going to
say and posting it online gives me more time to think about what others are saying and forming
my response,” he reported.

A general education teacher commented on co-teaching, “I am looking forward to incorporating a
couple of them (models) in the classroom. Station teaching is one that I have already started plan-
ning for an activity in the next couple of weeks”. Another teacher reported, “I will use different
models, depending on the needs of students in a particular course of study. When assessing (the
effectiveness of the model) the success or failure of a lesson can be discussed and tried.”

Teachers’ knowledge of the roles and responsibilities in a co-teaching class also improved as a
result of the online training. One teacher reported that she had a better idea of what her role is in a
co-teaching class. A second teacher acknowledged the value of the training by remarking, “I did
learn a great deal about the various roles each teacher performs in a co-teaching class.” Teachers
also recognized that if the responsibilities are not shared there could be an imbalance in power
and the students may not view the person with less responsibility as a “real teacher.” A general
education teacher remarked about the training:

The specific part that has increased is my knowledge of effective co-teaching classrooms
and what they should look like and more importantly, the teaching responsibilities section
taught me that I do not have to be superman. It is okay to accept responsibility for things
that are taught in the classroom, but in my case, I believe that I try to take on so much re-
sponsibility, that I would do my job and the next person's job if the opportunity presented
itself. However, I have learned that you should collaborate and equally share the respon-
sibilities of the co-teaching classroom.

Furthermore, teacher understanding of teaming strategies increased significantly. Teachers stated
that co-teachers must communicate with each other about the roles and responsibilities, their du-
ties in the classroom, their teaching style, and their beliefs about students and learning in order to
build an effective team. “A lack of (meaningful) communication can potentially ruin a profes-
sional relationship between the co-teachers”, said a teacher. Both general and special educators
reported that although working with another teacher can sometimes be a challenge, especially
when there are disagreements regarding the instruction or instructional practices, it is always a
good idea to build collaboration through open and honest communication. “We must be profes-
sional and not confrontational”, responded a teacher when considering if he and his co-teacher
had a difference of opinion. Another teacher reported, “I want to collaborate more with my teach-
ers. | see that it is more important to work closer together than I had realized.”

Data conclusively indicated that online training significantly increased teacher knowledge of co-
teaching.

Research Question 3: Difference in Knowledge Acquisition between Face-to-Face Vs.
Online Training

An ANOVA was run using the traditional alpha of .05 to answer research question 3. The mean
pre-test and posttest scores of Group A were compared with the mean pre-test and posttest scores
of Group B. The F statistic for the ANOVA indicated that the mean scores obtained by both
groups did not vary significantly and there was no significant difference in the knowledge be-
tween the two groups. The result from the ANOVA is described in Table 6.
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Table 6: Comparing the Face-to-Face and Online formats on Knowledge

Variable Groups Sum of df Mean F Sig
Squares Square
Knowledge Between 15.69 1 15.69 2.43 A2
Groups
Within 373.64 58 6.44
Groups
Total 389.33 59

In the discussion, participants from both groups indicated that their knowledge of the co-teaching
models, roles and responsibilities, and teaming increased as a result of the training. Both groups
believed that the training provided them considerable knowledge of co-teaching and the roles of
both teachers in a co-teaching class. In summary, data indicate definitively that while the partici-
pants’ scores increased in both formats, there was no difference in the increase of knowledge be-
tween the two groups.

Results on Confidence to Co-teach

Confidence was tested using a survey comprised of 10 items which measured self-efficacy. The
construct of the items in the survey was based on earlier research conducted by Betz et al. (2002).
Cronbach’s Alpha was computed for each variable for both the pre and post survey in order to
ensure the items coalesced to represent the construct. The Cronbach’s Alpha was well above 0.65,
(Table 7) indicating that the items coalesced well in measuring the construct.

Table 7: Internal Reliability for the Confidence Instrument

Test Cronbach’s Alpha N of Items
Pre Survey 91 10
Post Survey 91 10

Research Question 4: Increase in Confidence by Face-to-Face Training

Research question 4 was answered by analyzing the data using a t-test for non-independent sam-
ples set at the conservative alpha of .01. The results indicated that there was a significant increase
in teacher confidence to co-teach among the face-to-face participants as evident from the pre and
posttest scores. The mean scores from the pre-test to the posttest increased by 4.7 points and the
difference between the pre and the post tests existed at the .000 significance level. Table 8 de-
scribes the results obtained from the paired t-test at the 99% confidence level.
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Table 8: Results from the Confidence Survey- Face-to-face

Variables Mean D SEM 99%Confidence  t f Sig (2-
of Difference tailed)
Lower Upper

Pre-test 42.3 5.8 1.0

Posttest 47.0 3.93 1

Post-pre 4.7 4.6 .82 241 6.93 5.6 30 .000

Difference

Furthermore, in order to understand the effect of the intervention on teacher confidence, data
were analyzed by investigating two variables, teacher experience and the number of co-teaching
classes they had taught. Specifically, scores obtained by (a) teachers who had 0-5 years of teach-
ing experience were compared with teachers with 6 to 26+ years of experience and (b) teachers
who had never co-taught were compared with teachers who had co-taught 1-15 classes.

A t-test for non-independent samples set at the conservative alpha of .01 showed that the variable
of years of experience significantly impacted teacher confidence to co-teach (p=.002). Teachers
who had less teaching experience showed a significant increase in confidence than teachers who
had more teaching experience. Similarly, a t-test for non-independent samples set at the conserva-
tive alpha of .01 showed that the variable of number of co-teaching classes taught significantly
impacted teacher confidence to co-teach (p=.008). Teachers who had never co-taught showed a
significant increase in confidence than teachers who had previously co-taught.

During the face-to-face session and in the follow-up survey, 93% of the trainees who received
face-to-face training reported that their confidence had improved as a result of the training. Par-
ticipants also specifically identified the areas - models to use during co-teaching, teacher roles
and responsibilities, and conflict resolution- in which their confidence had been built.

One participant remarked about the training, “Yes. My confidence has increased since I know
what co-teaching is and can be. I can now talk and plan knowledgeably with a co-teacher.” A
second teacher reiterated, “(Learning about) the different models of co-teaching increased my
confidence level of co-teaching. My perception before the training was that co-teaching was
team-teaching.” One teacher acknowledged that since face-to-face training offered the opportu-
nity to learn with others, it increased her confidence to co-teach. She declared, “There were many
positive experiences shared by teachers who currently co-teach and we saw it modeled effectively
during the presentation. I feel that this is something I could do.”

Research Question 5: Increase in Confidence by Online Training

Research question 5 was answered by analyzing the data using a t-test for non-independent sam-
ples set at the conservative alpha of .01. The results indicated that there was no increase in teach-
er confidence to co-teach among the online participants as evident from the pre and posttest
scores. The mean scores from the pre-test to the posttest increased only by .76 points, which was
not significant. Table 9 describes the results obtained from the paired t-test at the 99% confidence
level.
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Table 9: Online Results from the Confidence Survey

Variables Mean D SEM 99%Confidence  t df Sig (2-
of Difference tailed)
Lower Upper

Pre-test 43.93 5.3 .99

Posttest 44.69 4.49 .83

Post-pre .76 5.44 1.01 -2.03 3.55 75 28 459

Difference

Furthermore, data were analyzed by examining the two variables, teacher experience and the
number of co-teaching classes they had taught. Specifically, scores obtained by (a) teachers who
had 0-5 years of teaching experience were compared with teachers with 6 to 26+ years of experi-
ence and (b) teachers who had never co-taught were compared with teachers who had co-taught
1-15 classes.

A t-test for non-independent samples set at the conservative alpha of .01 showed that the variable,
teacher’s years of experience, did not have a significant impact on teacher confidence to co-teach
in an online training format. There was no difference in the confidence level between teachers
who had less experience than teachers who had more experience. Similarly, teachers who had
never co-taught did not show a substantial increase in confidence than teachers who had co-
taught.

The qualitative analysis showed that teacher confidence to co-teach was not significantly im-
pacted by the online format. Seventy-eight percent of the participants’ comments attested to an
increase in confidence due to the training. Similar to the trainees in the face-to-face format,
teachers who received online training also specifically identified areas such as co-teaching mod-
els, teacher roles and responsibilities, and collaboration as the areas where their confidence had
been built.

One general education teacher stated, “I feel more confident because I know the different types of
co-teaching. I understand better what is expected.” A special education teacher affirmed that the
training has given her confidence to resolve conflicts with her co-teacher.

However, teachers differentiated between their knowledge and their confidence regarding co-
teaching. “I don’t think my confidence has increased any. I do know my knowledge of different
methods and models helped me to understand how to utilize both my and my co-teacher’s
strengths.” A special education teacher responded with the following statement:

I don’t feel as though I have gained more confidence because of this training. Confidence
for me has come with my experience and in my own abilities as a teacher. This often will
change if [ am in a class where I don’t feel comfortable with the content or if the regular
(education teacher) doesn’t have interest in what I may offer as the ExEd (Exceptional
Education) expert.

Data indicated that although online training significantly increased teacher knowledge, it did not
significantly increase teacher confidence to co-teach. Additionally, the online format had no ef-
fect on teacher confidence when measured on the two variables, the years of experience and the
number of co-teaching classes taught, thus affirming the finding that the online format does not
significantly increase confidence.
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Research Question 6: Difference in Confidence Level by Training Method

An ANOVA was run using the traditional alpha of .05 to answer research question 6. The mean
pre-test and posttest scores of the participants who received face-to-face training were compared
with the mean pre-test and posttest scores of the participants who received online training. The
result from the ANOVA is described in Table 10.

Table 10: Comparing the Face-to-face and Online Participants on Confidence

Variable Groups Sum of df Mean F Sig
Squares Square
Confidence Between 222.59 1 222.59 8.78 .004
Groups
Within 1470.67 58 25.36
Groups
Total 1693.25 59

The F ratio for the ANOVA indicated that the mean scores obtained by both groups varied sig-
nificantly and there was a significant difference in confidence between the two groups. The data
indicated that the confidence level of Group A was significantly greater than Group B.

The participants’ satisfaction with the training program was determined by administering a satis-
faction survey. The face-to-face survey consisted of five questions and the online survey con-
sisted of six questions. A total of fifty-nine participants responded to the survey, while one face-
to-face trainee did not respond. An ANOV A was run using the traditional alpha of .05 to deter-
mine if the participants were more satisfied with the face-to-face or online training format.
Teachers’ satisfaction was measured by computing the mean difference in scores regarding the
training format between the two groups before and after the training. The mean rating of the face-
to-face training program was 22.5 out of the maximum possible score of 25 and the mean rating
of the online training program was 22.4 out of the maximum possible score of 30. The F ratio for
the ANOVA indicated that the mean scores obtained by both groups varied significantly and there
was a significant difference in satisfaction between the two groups (p=000). Overall, the data in-
dicated that teachers were more satisfied with the face-to-face format than the online format.

While 93% of the face-to-face trainees shared that they enjoyed face-to-face professional learning
format, only 74% of the online participants responded favorably to the online mode of instruction.
One online participant commented, “I would have liked face-to-face training better. I like to have
discussions with others much more than I do the online talk.” Another teacher reported, “I en-
joyed the online training, however, I would have rather been in a face-to-face training. It is more
personal and input from others would have been more readily and easily available.”

Discussion

Professional learning formats that incorporate the best practices of teaching and learning can sig-
nificantly increase knowledge. However, it is more difficult to have an impact on the affective
domain, especially teacher confidence; therefore, it is essential that the professional learning for-
mat includes aspects that provide support, feedback, and encouragement to build learner confi-
dence. While knowledge and confidence are essential for teachers’ continued success in the class-
room, the effects of professional learning on teacher experience is puzzling and is worth investi-
gating. In the following section the impact of professional learning on teacher knowledge, confi-
dence, and experience are discussed in detail.
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Regardless of the format a well-designed professional development program increases teacher
knowledge. A high-quality professional learning must have a content that builds the knowledge
base of teachers, must be delivered by a facilitator who is both knowledgeable and personable,
and should incorporate a presentation style that keeps the audience interested and motivated to
learn the material.

The facilitator plays a significant role in professional development such as face-to-face and online
by creating an instructional environment that promotes interaction and provides new knowledge
through presentations and discussion. The facilitator motivates the learners to learn the topic by
actively engaging them in the learning process through questioning, reflecting, and providing
feedback. Case studies are particularly useful to promote active learning because they promote
higher order thinking skills and keep learners engaged by bringing the real world issues into the
classroom.

The facilitator should also know how to engage the participants in large and small group discus-
sion by leading, promoting, and redirecting discussions during the presentation. It is through these
discussions that the facilitator encourages the learners to share their thoughts, seek clarification,
solve problems, and review information in a safe and a nurturing setting. Consequently, discus-
sions can transform passive learning of listening to lectures to active learning of constructing
knowledge by interacting with the environment (Fetsco & McClure, 2005).

Additionally, while the facilitators must have a thorough knowledge of the subject matter, is able
to impart that knowledge to the participants, it is also crucial that they are personable, i.e., able to
relate well with the participants. Personable facilitators communicate effectively, motivate and
share with the participants the enthusiasm they possess regarding the subject matter, and invoke a
desire in them to learn the material.

While the role of the facilitators has some similarities in the face-to-face and online formats, there
are also certain differences in their function in the two formats. Most people are familiar with the
lecture format in the face-to-face training, but online training requires learner to be engaged in
learner-interface modality in order to receive instruction through lectures. The focus changes
from facilitator-directed instruction of the face-to-face format to learner-directed instruction in
the online format. Therefore, while in both formats the facilitator should ensure that the presenta-
tion appeals to the learner, it is even more important to create an online presentation that is capti-
vating to the learner by interspersing the material with activities, humor, audio and video clips.
Perhaps the facilitator can use technologies such as blogs and twitter to interact actively and en-
gage the learners. Further research on the use of interactive technologies on improving learner-
directed instruction would be helpful.

While both face-to-face and online training can be used to disseminate knowledge effectively,
one shot face-to-face workshops may not create the personal change because knowledge is gained
through inquiry and reflection over time with their peers about their day-to-day issues and prob-
lems (Gordon, 2004). In that respect, perhaps online training may be better than the face-to-face
format because it allows the learners to learn at their pace and time.

Learners in the online format may stop and start at their will and can absorb the information
without being dominated by the thoughts and ideas of either the facilitator or their peers that oc-
curs during the face-to-face training. Participants in the online format can be more self-directed
and the power of decision-making, which rests with the facilitator in a face-to-face setting, could
be transferred to them in the online format, thus making online learning a better option for learn-
ers who are self-directed.

However, there are certain situations where online learning may not be effective such as when the
topic of study is very difficult, or when the learner lacks confidence and needs intense support
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and encouragement to complete the course. In those circumstances it is better to have face-to-face
training instead of online learning because the facilitator in the face-to-face training can discern
the learner’s struggles and immediately provide feedback. Additionally, learners may need some-
one else to guide their learning, if they are not at all knowledgeable about the topic of study be-
cause without the guidance of a facilitator the learner might not be able to thoroughly understand
the concepts. Similarly, when learners have to master a large amount of content in a limited
amount of time they would benefit from the face-to-face training because the facilitator can filter
the information and focus on the salient points. Face-to-face training is also beneficial when the
learners do not have enough computer skills to access the information in online training.

In summary, both face-to-face and online training can increase teacher knowledge and compre-
hension. While knowledge and understanding alone are not enough to bring about systemic
change, they lay the foundation to build higher order cognitive skills, especially if the training
incorporates discussions, case study analysis, reflection, and group work. When teachers increase
their knowledge and understanding related to teaching and learning they can create a classroom
environment that fosters student achievement.

Confidence is increased by face-to-face training and not by online training. Confidence is central
to develop higher order cognitive skills so teachers can apply new learning to effect change in
their classrooms. Therefore, when school systems plan professional learning activities, they need
to not only identify ways to increase teacher knowledge, but also determine methods by which
teacher confidence can be increased. One such method is to provide training using the face-to-
face format because it significantly builds teacher confidence to apply new teaching methodology
such as co-teaching. Confidence is built in a community as learners receive support from the fa-
cilitator and the other participants through concepts such as social comparison and verbal and
non-verbal feedback, which can be easily incorporated into face-to-face training, but not in online
training.

First, face-to-face training makes social comparison, judging oneself with the other learners in the
environment, possible. Due to reciprocal and group learning, learners are able to observe, model,
and compare themselves with others and gain confidence. For example, small and large group
presentations in the face-to-face format provide a platform for the participants to observe and
model others, and gain confidence to express their opinions and thoughts. However, in the online
format, due to the lack of the physical presence of a facilitator and other participants, there is no
opportunity for the learners to observe and learn from others, thus, they are unable to build confi-
dence. Unless the online learning environment is well connected with a social support group that
uses online interactions for example, e-mail, chat sessions, and discussions, it could become a
solitary learning experience and may prevent learners from gaining confidence through imitation
and observation.

Additionally, in the face-to-face training the participants have the opportunity to observe and ex-
perience real-life demonstration of the concepts, and thereby learn and gain confidence from the
model through imitation and observation. Though live demonstration is not possible in online
training, modeling can be incorporated into the training through the use of video clips. While cre-
ating these video clips, it may be necessary that the person who is modeling the performance ac-
tivity is familiar to the participants. When the modeling is done by unfamiliar persons, it is possi-
ble for the learners to be disengaged from the learning process since they may not be able to re-
late and learn from that experience. Further research on the use of video technology during online
presentation will provide guidance on how to effectively incorporate the video elements in the
online format.

Secondly, face-to-face training provides opportunities for feedback and encouragement and moti-
vates the learner who is afraid to attempt a task due to past failures to persist and finish the task.
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In the face-to-face training, the facilitator and the other learners provide instant and constant
feedback to support and guide learners during task performance as they attempt new tasks. The
facilitator also clarifies misconceptions or misinformation instantly and stops the learners from
getting frustrated as they quickly modify their learning and build upon it. As a result of on-going
informative feedback, learners obtain confidence to explore unchartered territories, persist despite
trials and tribulations, endure failures and ultimately experience success, thereby gain more con-
fidence to attempt even more challenging tasks.

Although online training promotes interaction through discussion forums, the feedback received
through the discussion forums is not immediate as in face-to-face interaction. Due to these de-
layed responses, as learners engage in performance activities, they might encounter failures that
could lead to frustrations and disengagement from the activity, which in turn could have an ad-
verse effect on the participant’s confidence level. In some situations, the learners in the online
format may not even read the postings because of the time lag and consequently may not correct
their mistakes. Willis (1993) reported that feedback should be timely and specific in order to mo-
tivate learners. One way to address the resulting frustration and dissatisfaction is to use chat
rooms, though this will involve losing the unique advantage of asynchronous learning because all
learners and the facilitator are logged on to the computers at