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Abstract 

Teachers’ self-efficacy in teaching technology plays a key role in their teaching behavior. 

Teachers with higher self-efficacy tend to have a higher comfort level and confidence in using 

technology and even teaching technology in their classrooms. Studies have shown the correlation 

between teachers’ self-efficacy beliefs with students’ motivation and performance. Thus, 

understanding the factors that affect the change of efficacy is important. In this research, 11 high 

school physics teachers were recruited. They were participants in the Bootstrap Physics 

Modeling Workshop that was held at the Columbia Secondary School for Mathematics, Science 

and Engineering at 423 West 123rd St. in New York, NY by a non-profit organization, 

STEMteachersNYC, from August 1st, 2016 to August 19th, 2016. Conducted by the Bootstrap 

Program leaders from Brown University as well as teacher leaders from AMTA, the workshop 

aimed to combine the teaching of physics with a newly-developed computer language, “Pryet.” 

A Likert-type survey was administered to define the levels of teaching self-efficacy in coding 

and teaching coding. Formal interviews of each individual participant were conducted at the end 

of the workshop. The quantitative and qualitative data collected indicated that: (1) participants’ 

self-efficacy levels increased after the three-week workshop, (2) external factors, such as prior 

experience in coding and the sense of community, showed different extents of affecting the 

change of efficacy.  

 

 



 

 

An Investigation of How Professional Development Programs and Other External Factors Affect 

Changes in Teachers’ Self-efficacy in Teaching Technology 

The purpose of this research is to investigate factors that affect teachers' self-efficacy in 

teaching technology. In recent years, educational researchers have demonstrated interests in 

studying how technological self-efficacy plays a role in teaching. The term self-efficacy is 

defined by Albert Bandura (1977) as a belief in one’s ability to achieve certain level of goals or 

tasks. Studies further elaborate on Bandura’s theory of self-efficacy by drawing strong 

correlation between teachers’ self-efficacy and student performance, especially in a computer 

science class where teachers who acknowledge themselves as masters and facilitators of the class 

tend to meet their expectations of student achievements such as motivation (Gile & Kent, 2016). 

Additionally, teachers’ efficacy levels also correlate with the amount of effort teachers intend to 

put into teaching and the characteristics of persistence and resilience teachers show in facing 

students with difficulties in learning (Hoy & Spero, 2005).  

The critical role of strong self-efficacy belief in teaching behavior inspires researchers to 

investigate the different antecedents of such belief and the factors that have powerful influence 

on it. According to Tschannen-Moran, M., & Hoy (2007), verbal persuasion, mastery experience 

and school context are the main sources of teachers’ self-efficacy with the mastery experience 

being the most powerful source (Bandura, 1997). When the mastery experience does not play a 

key role, novice teachers, compared to career teachers, are more pliable to change in efficacy due 

to contextual factors such as verbal persuasion and the availability of resources 



(Tschannen-Moran & Hoy, 2007; Giles & Kent, 2016; Hoy & Spero, 2005). Besides, Watson’s 

six-year study (2006) shows evidence of the long-term effects in teachers’ efficacy after 

professional development programs: teacher self-efficacy level increases after the workshop and 

remains high after the program. Watson also acknowledges that certain external factors affect 

teacher self-efficacy level. Similarly, Mayo and Tanguma’s three year study (2005) evinces that 

teachers with professional training program experiences obtain high levels of self-efficacy in 

teaching technology are more comfortable, more confident and more frequent in using 

technology than alternative certification teachers do. 

In order to define the level of self-efficacy, researchers have developed different ways of 

measuring it. Gibson and Dembo’s Teacher Efficacy scale to assess general teaching efficacy 

(GTE) and personal teaching efficacy (PTE), Bandura’s Teacher self-efficacy scale and OSU 

Teaching Confidence Scale are four traditional measures that are proven to be reliable though 

small differences among them exist (Hoy & Spero, 2005).  Dellinger, Bobbett, Olivier and Ellett 

(2008) introduced a brand new measure of teachers’ self-efficacy beliefs, the Teachers’ Efficacy 

Beliefs System- Self Form (TEBS-Self) which provides a contextual specific measure of teacher 

self-efficacy. 

Based on the information gathered from previous findings, possible factors in this 

research that affect teachers' self efficacy in teaching technology - more specifically, teaching 

coding and integrating coding into future classes - are prior experiences with computers and 

professional development programs. 

Method 

Participants 



In this research, 11 high school physics teachers were recruited. They were participants 

of the Bootstrap Physics Modeling workshop that was held at the Columbia Secondary School 

for Mathematics, Science and Engineering at 423 West 123rd St. in New York, NY by a 

non-profit organization STEMteachersNYC from August 1st, 2016 to August 19th, 2016. 

Conducting by the Bootstrap Program leaders from Brown University as well as teacher leaders 

from AMTA, the workshop aimed to combine physics teaching with a newly-developed 

computer language Pryet. All these physics teachers had experiences with modeling instructions, 

a teaching method that integrates the using of models and whiteboards into classrooms. Among 

the 11 participants, 2 of them were female and 10 of them were male. Their teaching years 

ranged from 2 years to 30 years with a mean of 12 years. All of teachers had master's degrees or 

higher in one science subject. Their different teaching experiences as well as different past 

experiences with coding made them good candidates for this research which targeted to find 

variables that affect teachers' self efficacy in teaching coding and integrating coding in physics. 

All the 11 participants agreed to be subjects of this research and completed surveys and 

interviews for research purposes. 

Apparatus and Materials 

Data collection methods included field notes and video recording of the workshop. 

Recording devices were used for video recording and individual interviews. Field notes, 

transcriptions of the interviews and a self-efficacy survey that measured self-reported efficacy in 

teaching computational thinking with coding and integrating coding into future physics 

classrooms were the main sources of the data. 

Procedure 



The study was designed to observe how teachers’ self-efficacy in coding and integrating 

coding into their future classes change during the Bootstrap Physics Modeling workshop and 

find what essential factors affected the changes. The workshop was recorded by videos from the 

beginning to the end. Field notes recorded what happened at the workshop everyday with 

specific details about time and activities. A Likert-type survey that asked participants to rate the 

given statements from strongly agree, agree, neutral, disagree to strongly disagree on 

self-efficacy levels in coding, teaching computational thinking, and integrating technology in 

future physics classrooms was administered during the 1st day and the last day of the workshop. 

Formal interviews were conducted at the end of the workshop and each individual interview 

could last about 20 minutes. All transcribed interviews, video records, field notes taken during 

the workshop and collected data from the survey were utilized to answer the research questions. 

Results 

The results from the survey are collected and t-tests were given to measure the strength of 

differences between pre and post data. The numbers in the tables below indicate the strength 

participants’ agreement to the corresponding survey questions: 1 indicates strongly agree and 5 

indicates strongly disagree. There is a general trend of slight increase in the the levels of 

confidence from question 1 to 6 and question 7. Only responses to question 7 show decrease in 

the strength agreement. Also, the results suggest that the difference between the pre group and 

post group is not statistically significant except for responses to survey question 2, which the 

most increase in strength of agreement is demonstrated. T-test fails to compute the difference in 

between pairs in responses to survey question 8 due to all participants reported 1 (strongly agree) 



both before and after.  Overall, the data support the claim that participants’ self-efficacy levels 

increase after the three-week workshop.  

Table 1. Responses to survey question 1 

 

Table 2. Responses to survey question 2 

 

Table 3. Responses to survey question 3 

 

Table 4. Responses to survey question 4 

 

Table 5. Responses to survey question 5 



 

Table 6. Responses to survey question 6 

 

Table 7. Responses to survey question 7 

 

Discussion 

a. Analysis of data collected from interview questions 

During the three-week workshop, most of the teacher participants report positive 

feedbacks about their self-efficacy in teaching coding and integrating coding into their own 

classrooms. The data collect show that whether teachers have prior experience with 

programming or not does not appear to be a huge influential factor in the trend of increasing in 

efficacy. One of the teachers who didn’t have much experience with coding answered to one of 

the interview questions, “My confidence in coding is getting better. And then the more I learn, 

the more I realize I need to learn. It’s just awareness. There is so much to learn. It’s always 

evolving.” 



Similarly, one of the teachers who has been exposed to coding prior to the workshop said, 

“I think it's going to be very useful. I am planing to use the units we wrote here. I am going to 

have to do more work on some of the units. I am really looking forward to trying it, especially 

the unit I wrote.”  

Not only teacher participants feel more confident about the knowledge, but also they feel 

more comfortable and confident in implementing this method into their own future classrooms 

after the workshop. However, most of the teachers are not sure about to what extent they are 

going to incorporate this brand new teaching method to their own classroom. The following 

answers are collected. 

“To what extent, I haven't fully decided yet.” 

“I am going to use them in an introductory physics course that I teach. I have a little bit 

of flexibility there. ...I am not sure to what extent. We will see how it goes.” 

Besides the possible factors, prior experiences with computer and professional 

developmental program, expected from the hypothesis, a new factor is found to be influential to 

the change of efficacy: the sense of community. During the first week of workshop, participants 

are not familiar with each other and there are disturbances caused by two completely different 

pedagogical approach, one focusing on teaching coding and the other focusing on physics 

contents, that the professors from Brown University and teacher participants have. The 

disturbances are reduced when both groups constantly communicate and reach a shared goal of 

the workshop as the workshop progresses. In this way, a new community of computer experts 

and teacher participants is created. One teacher participant mentioned the following at the end of 

the workshop, “And we have a new community now. I forgot to mention that just now. I tried to 



teach programing to the 4th graders, but when I had difficulties in getting them to understand, I 

have no one to ask. Now I have a community.” The direct feedbacks from the community 

members greatly encourage the teacher participant and enhance his/her confidence levels in 

teaching coding after he/she understands it. In fact, there is also a online discussion board for the 

participants and workshop leaders and monthly in-person workshops offered. It is in the sense of 

community that teachers generously share their experiences, consult with each other, benefit 

from each other and have a higher confidence in using the instrument.  

 

b.  Analysis of the survey 

The survey results suggest that there is a slight increase in the participants’ levels of 

confidence and comfortability in teaching science with programming and implementing the 

novel teaching method into their classrooms. The most notable change is shown in the responses 

to survey question 2, which states “I feel confident that the computer will help students 

understand concepts better”. Participants also report positive change in levels of confidence in 

selecting appropriate software for themselves and their student, using the Internet in their 

lessons, using email to communicate, designing technology-enhanced learning activities, though 

the change is not statistically significant. The drop in the strength of agreement to survey 

question 7, which states “ If something goes wrong, I will not know what to do to fix it”, makes 

sense because participants’ enhanced expertise in using technology after the three-week 

workshop will equip them with abilities to solve problems on their own. In the study, 

professional development program is one of the variable that accounts for the change in the 

levels of self-efficacy in teaching physics with coding since participants answer the survey 



before and after the professional development program. However, there is no direct support for 

prior experience of computer science accounting for the increase in teachers’ self-efficacy level. 

Additionally, it is also necessary to mention that one of the most major weakness of the survey 

method is its results derive from self-report data, which include the possibility of intentional 

deception.   

c. Limitation and future suggestions 

In the research, only one group of participants was recruited. The results of such are 

limited since the sample size is not large enough. For future researches, it is desirable that there 

would be a larger sample size. In the future, more researches could be done on the topic of other 

various factors that could affect changes in teachers’ self-efficacy levels in integrating 

technology into their classrooms. For example, is the influence of extrinsic factors such as 

professional developments and different teaching environments more significant than the 

influence of intrinsic factors such as characteristics and prior experiences on changes of teachers’ 

technological self-efficacy levels? Or does personal belief on the value of technology matter in 

the changes? These challenges await to be solved in the future. 
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Appendix A 

Interview questions: 

Could you give an example on how computational thinking can be integrated into physics 

learning through programing? 

How does your confidence in coding change over time since this summer? Why? 

How does your confidence in integrating coding to physics teaching change over time? Why? 

What factors have influenced your confidence? 

What do you want to get more from the future workshops? 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Appendix B 

Survey statements: 

1. I feel confident that I can select appropriate software to use in my teaching.  

2. I feel confident that the computer will help students understand concepts better.  

3. I feel confident that I can use the Internet in my lessons to meet certain learning goals.  

4. I feel confident that I can use email to communicate with my students.  

5. I feel confident that I can design technology-enhanced learning activities for my students.  

6. I feel confident that I can teach my students to select appropriate software to use in their 

projects.  

7. If something goes wrong I will not know what to do to fix it.  

8. I feel comfortable with the idea of the computer as a tool in teaching and learning.  

(Strongly disagree, disagree, agree, strongly agree) 

 

 

 

 



 

 


