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Abstract 
 Education has never been seen as a static concept – as humans, we are always trying to 

evolve the system for increased success. Throughout history, we see ideas that become a reality 

and technology that is created, constantly transforming. Medicine can help extend a human’s life 

to incredible limits. Machines are able to produce at lightspeed rates. Technology entered the 

education system and has opened our eyes to different perspectives. It has given us the 

opportunity to transform performance for those that could never see it. Our modern tools seem to 

produce endless possibilities. The purpose of this synthesis is to review the literature on Physical 

Education teachers’ perceptions of using technology in PE. 
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Chapter 1 
Introduction 

Physical education teachers and their attitude towards technology can be positive in a 

variety of ways (Turkeli & Senel, 2016). A largely used piece of technology that can be found in 

a classroom, includes video feedback (Turkeli & Senel, 2016).  This tool can be incredibly useful 

as it increases levels of autonomy. Physical education teachers can give their students the 

opportunity to watch their recorded performance and spot specific errors. Their students can gain 

a better understanding from their movement and can now understand what needs to be corrected, 

leading to further success in performance (Kok, Komen, Capelleveen & Kamp, 2020). Video 

feedback has led to positive self-efficacy and has even touched the possibility to help self-

regulatory skills (Kok, Komen, Capelleveen & Kamp, 2020). 

Other tools include computers, iPads, MP3 players, exergaming, fitness trackers, and 

programs/applications like Coach Eye and Dartfish (Randal & Robinson, 2017).  Computers now 

play a huge role for physical educators as they help with planning, teaching, and classroom 

management purposes (Randal & Robinson, 2017). The teacher can stream a video for visual 

cues, grading can be completed using Microsoft Excel, and lessons plans can be created and 

edited in real time with certain applications (Randal & Robinson, 2017). The iPad is able to 

promote significant differences in app integration for sedentary behavior (Lee & Gao, 2020). 

When physical education teachers use iPads, it has been shown to improve self-efficacy for their 

students (Randal & Robinson, 2017). Technology may not always improve the performance of 

an individual, but it can change the interest of the subject and how comfortable they may feel. 
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Various applications may be used within this tool that include Scoreboard, Stopwatch, and 

RunKeeper’s. The stopwatch and scoreboard are less interactive but supply an increase level of 

aesthetic to sports involved in the classroom (Randal & Robinson, 2017). RunKeeper’s allows 

students to track their activities and progress, as well as providing specific individual goals (Lee 

& Gao, 2020). MP3 players and iPods may not exactly be used in the gymnasium individually, 

but pairing them with other tech tools like speakers, can bring tunes to the whole class (Randal & 

Robinson, 2017). Music can be a great motivator for those that need a little energy boost. 

Exergaming, also known as movement-based technology, has been up and coming and 

increasing in popularity to physical education classes. This type of tech can bring additional fun 

to the classroom and can increase physical activity (Randal & Robinson, 2017). Consoles like the 

Nintendo Switch and Nintendo Wii brings ‘Just Dance’ and ‘Fitness Adventure’ promoting 

dance and fitness activities (Randal & Robinson, 2017). Fitness trackers have also been proven 

to increase both the physical activity and motivation of students in physical education. With 

devices like pedometers to track steps, accelerometers tracking intensity, heart rate monitors 

recording heart rate, and then Fitbits tracking an umbrella of activity records can lead to a 

number of health benefits (Randal & Robinson, 2017). With various types of technology, 

physical education teachers can influence the physical activity levels of their students.  

Certain applications may also increase the levels of interest of the subject while others are 

able to provide specific movement analysis. An application called CoachEye allows the viewer 

the ability to review and watch athlete techniques and game film. With this application, physical 

education teachers are able to offer a more immediate and attractive experience to their learners 

(Zulkifli & Danis, 2020). Using this type of technology can create a specific type of assessment 

that addresses the student’s current strength and/or weaknesses. This can improve the way a 



IMPACT OF TECHNOLOGY ON TEACHERS                                                                              Galella    8 
 

physical education teacher may modify their lesson plans to correct those spotted weaknesses. 

Another application call Dartfish brings another extensive motion analysis software program to 

the table. Dartfish is able to breakdown fundamental movement frame by frame that promotes 

student learning and provides the opportunity to watch our specific and detailed body movement 

(Randal & Robinson, 2017). 

Statement of the Problem  

As noted, there is a variety of technology that can be used in physical education. 

Teachers who use technology in physical education attest to the benefits provided to students by 

increasing their learning. For example, video feedback allows students to view their performance 

and make adjustments. In addition, technology in physical education can be motivating by 

helping students to set goals and tracking them on their fitness monitors.   

Purpose of the Synthesis   

The purpose of this synthesis is to review the literature on Physical Education teachers’ 

perceptions of using technology in physical education. 

Operational Definitions 

1. Physical Education - is taught in schools around the world and encourages psychomotor, 

cognitive, and affective learning by using a play and movement exploration setting to increase 

health and physical fitness. 

2. Technology – the applications, tools, and gadgets used for the practical aims of life or to the 

change the human environment. 

Research Questions  

1. How do teachers perceive the use of technology in physical education? 

2. What are the benefits and drawbacks of using technology in physical education? 
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3. What are the obstacles of using technology in physical education? 

 

 

Delimitations 

1. The articles reviewed for this synthesis includes articles between 2010-2022 

2. The articles used in the literature review of the synthesis were both peer reviewed and full  

text. 

3. The articles used in this literature review focused on teachers’ perceptions of using technology  

in physical education. 
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Chapter 2 
Methods and Procedures  

The purpose of this synthesis project is to review the literature on physical educators’ 

perceptions of technology in physical education classes. The SUNY Brockport Drake Library 

Database (EBSCO) was used to collect resources for this synthesis paper. The database contains 

a large pool of information and a refined search was used to find the best fit articles. Logging 

into the Library was the first step to reaching the needed articles. On this page, there is a 

Database with listings that are alphabetized from A-Z. One database used to secure articles was 

ERIC. Physical Education was placed in the first field, Technology was placed in the second 

field, and attitudes or perceptions or opinions or thoughts or feelings or beliefs was placed in the 

third and last field.  

On EBSCO, the database, Physical Education was placed in the first field, Technology 

was placed in the second field, and attitudes or perceptions or opinions or thoughts or feelings or 

beliefs was placed in the third and last field. Physical Education was the first limiter used to 

narrow down the search and led to 63,482 hits. With the limiter combination of physical 

education and technology, this brought the search down to 6,626 hits. After entering in Physical 

Education, technology, and attitudes or perceptions or opinions or thoughts or feelings or beliefs 

in all three search fields, the search was conducted. In result, narrowing down this database to 

1.749 hit sources. With such a large list of sources after filtering the three specific fields, more 

limiters were needed to bring the total down to 10 articles. To restrict the search, additional 

limiters were added such as: specific tools, applications, or teaching strategies. Scrolling down 

the list of 1.749 sources, keeping those certain limiters in mind, certain technology was 

identified. This includes video feedback devices and applications, iPads, hands-on exergaming 
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equipment, and wearable technology. Within the first 86 articles, 10 articles were obtained 

through our specific filtering fields and the additional limiters.  

The critical mass from the articles reviewed included a total of 91 physical education 

teachers. Of the 91 teachers, there were 22 females and 69 males. There were 662 students 

within the studies, of this number 56 of them were in 1st grade, 157 students were in fourth and 

fifth grade, 73 students were in sixth grade, 191 of them were in 7th grade, 133 students were in 

8th grade, and 42 students were in 9th grade. There were 30 undergraduate physical and health 

education major students, and 206 individuals used in a focus group. 

During the collection of the collected articles, they were chosen from a handful of 

journals including Academic, Teaching, Physical Education and Sports Pedagogy, Faculty of 

Education, Canadian Learning and Technology, Research Quarterly For Exercise and Sport, and 

Sports Education and Society journals. Within these 10 articles, two specific tests were used. 

This includes the Mann Whitney U and Kruskal Wallis H Test. Specific software such as IBM 

Statistical Product and Service Solutions computer software was used to analyze certain data. In 

addition to the specific software, ANOVAs, MANCOVAs, Chi-squares, and intraclass 

correlation coefficients were incorporated during research. Lastly, more personable procedures 

including survey questions, interviews, field notes, and research questions were implemented to 

collect additional data. 
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Chapter 3 
Review of Literature 

The purpose of this chapter is to present the review of literature on physical education 

teacher’s perception of technology. The following topics will be explored; physical educators’ 

attitudes towards technology, use of video feedback, students’ perceptions of video feedback, 

The analysis of literature found that technology provided some benefits in physical education; 

not only as a learning outcome but by also creating a positive learning environment as well. 

Physical Educators Attitudes Toward Technology 

As technology advances, its uses can be more widespread. For example, different tools 

and teaching strategies can be used in physical education to help teachers in their lessons. 

Technology plays an important role in changing how a teacher may achieve their goal to improve 

student learning. Turkeli and Senel, 2016 focused on examining the relationship between 

teachers and their attitudes towards technology. A total of 91 physical education teachers 

participated; 22 teachers were female and the other 69 were males. All physical education 

teachers worked in either an elementary or secondary school setting. To state level of 

relationship between philosophy of education and attitudes to technology of physical education 

teachers, a Pearson Correlation Analysis was carried out. The Self-determined motivation theory 

was significantly and positively related to posttest motor performance (Legrain et al, 2015). To 

verify that groups performed at equal levels and had similar perceptions of self-efficacy – this 

was assessed by performing separate one-way analyses of variance (ANOVA). Self-controlled 

video feedback led to higher perceived learning effect. An analysis was conducted to investigate 

differences in the changes of percentages spent in different intensities of PA over time using 

MANCOVA’s. With app integration children became less sedentary with improvement in 

physical activity. Based on the researcher’s note and audio transcription with the aid of 
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qualitative data analysis software, the researchers found that most of the participants were 

interested in the control of video, giving them the opportunity to identify the correct and false 

technique. Following a set of survey questions related to the frequency of use of different 

technologies.  The three most common themes found in the research were the limitations in time 

used, expertise, and resources. Interviews, field notes, and artifacts used to collect data 

throughout the F.I.T. unit. Results showed using certain technology allowed students to reflect 

on their results and stimulate problem solving skills. In light of these results, depending on how 

and when technology is used – it can be seen as effective. 

 Uses of Video Feedback  

 In addition to Turkeli and Senel, 2016 claiming technology as effective for physical 

education, Potdevina et al., 2018 examined the use of video feedback in physical education. 

Feedback is linked to learning and has been used within the teaching process for quite some 

time. It can be an important tool for physical education teachers, as it promotes learning within 

performance of motor skills. The term feedback can be defined as the return of performance 

information on the error or correction to motor learning (Potdevina et al., 2018). In the physical 

education setting, there has been multiple forms of feedback used; some include augmented 

feedback, information feedback, and video feedback. The author’s aim was to address the effect 

of combining video feedback, attentional information, and verbal instruction during gymnastics. 

The assessment took place during a normal day in physical education class.  

The idea was to examine the positive impact of video feedback on motor learning. Two 

separate physical education classes followed the same lesson plans for 5 weeks and were 

exposed to regular physical education including the same exercises and activities. One group 

received video feedback and the other followed traditional verbal informative feedback. In order 
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to measure progress in motor skill, a persistent recording location of the human body was 

needed; this involved the measurement and perspective of the individuals’ hips. To assess 

motivation, a situational motivation scale questionnaire was provided to the experimental group. 

When the video feedback experimental group was compared to the ordinary physical education 

class, results showed that experimental group showed significant improvements. During the last 

couple of weeks, the self-assessment scores also improved. Through video feedback, this 

highlighted key movement changes as a function of experience.    

In a similar study, Kok et al., 2020 addressed the effects of video feedback on students’ 

motor learning and self-efficacy in a physical education setting. Studies within labs have shown 

that self-controlled video feedback improved motor learning and even self-motivation. by having 

students independently recording motor performance and reviewing their results  

A total of 56 students in a secondary school practiced their shot-put performance during 

four lessons in physical education classes. One class used self-controlled video feedback, the 

second class could not choose the timing and frequency of feedback delivery, and the third class 

practiced in a teacher guided manner. Students were instructed to practice independent of the 

teacher, and peers filmed one another. Students would then analyze the recorded video with the 

assistance of a video application, video models, and cue cards. During each of the classes, shot 

put distance, technique and self-efficacy were measured. Each of the students completed a rating 

scale of their self-efficacy during each week and rated their perceptions toward practice. All 

statistical procedures were performed by using SPSS. Although shot-put distances and technique 

improved significantly after practice throughout all groups, results showed that self-efficacy 

improved with video feedback. The physical education teacher was able to let their students take 

responsibility, direction and action for their own learning, increasing their self-efficacy.  
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Another application that can provide video feedback is known as CoachEye, Zulkifli & 

Danis, 2021. Adding technology to physical education classes can offer an immediate, attractive, 

and a personable experience to the learner. There are different teaching strategies to use in the 

gym. There is the common traditional teaching method with the instruction guided by the 

physical education teacher. Then there is the benefit of technology, that can shift the focus to be 

student-centered. This can provide a positive learning environment that provides the possibility 

for students to dictate their own learning process. The purpose of this study was to explore an 

application analyses movement called CoachEye. This application can provide an increased level 

of engagement as well as improve the students experience in physical education. A group of 30 

individuals, 16 males and 14 females were involved in the collection of data compared to the 

relationship between the application and feedback during the lesson.  

With the use of CoachEye, students felt a greater sense of motivation to work towards 

their weaknesses during the lesson. This technology allowed them to review their performance 

and then change their errored movements for better results. Physical education teachers can 

easily use this tool at their disposal and educate their students on how to use it personally during 

class. This will increase feedback – one self-guided and then the other from the teacher. This can 

promote learning, stimulate discussions, improve problem solving, and lead to better motor 

performance.  

Students’ perceptions of video-guided feedback 

 Koekoek et al, 2019, directed their focus on how video feedback could improve student 

and athlete cognitive learning. During physical education, the teacher has different tools to 

develop their students tactical understanding in games. The idea was to stimulate questions and 

form discussions on specific matters of the activity. Video has been adopted as learning tool at 
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increasing rates for its utilization in a pedagogy. The use of this tool was paired with tactical 

games to gain a better understanding of tactical situations in gameplay. The aim of this study was 

to examine tactical aspects of basketball gameplay and perceived learning outcomes. This was 

influenced by the assistance of video footage from digitally tagged forgoing gameplay. A group 

of 20 students took part in this study and were chosen randomly from a secondary school setting. 

Two groups were created and were not matched for motor skills or any other relation. Each 

group of students participated in physical education class 3 times a week and followed physical 

education designed lessons.  

During these lessons, the students were assessed on their accuracy of perception. While 

the basketball games were active, they were recorded with a video camera on a tripod. The 

recording was then watched offline and scored by an expert game teacher. With the agreement 

analysis form, student’s observations were recorded and compared with the expert game teacher. 

This analysis was followed by a series of Chi-squared analyses to determine the total of 

agreements and disagreements. From a physical education teachers’ perspective, the teacher 

could gain an understanding of their students cognitive understanding of what they may agree 

and disagree on. Depending on how the students choose to judge or identify the game, this can 

change how the physical education teacher chooses to focus their teachings. The use of video 

guided video feedback gave students the opportunity to problem solve. 

In addition to the four focal areas teachers tap into when it comes to lesson planning. 

These include curriculum, instruction, equipment, and the environment. Technology can also be 

used to enhance lesson development. For example, physical educators are able to take tools such 

as the iPad and its applications to enhance their instruction and the learning processes for 

students. As part of national guidelines, students are required to meet the recommended 
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moderate to vigorous physical activity standard for good health (Koekoek et al, 2019). To do so, 

more physical education teachers are incorporating apps into the class and are examining the 

effects.  

A total of 157 - 4th and 5th grade students were placed in an elementary school setting, 

from four different PE classes. One of the four groups were the experimental group and used app 

integrated lessons. The other three groups followed the traditional base line and posttest activities 

followed in their physical education classes. The study examined the effects of mobile app-

integrated PE classes on children’s physical activity and their psychosocial beliefs with a two-

week time span. The results from this study found that there was no significant difference from 

application integration compared to traditional. However, there was a large increase of self-

efficacy for in the application integrated group. This group also showed improvements in social 

support and enjoyment (Lee & Gao, 2020). 

Effect of Technology on Motivation 
In addition to video feedback, Legrain et al, 2015 addressed the integration of information and 

communication technology into the physical education setting. Research suggests that teenagers; 

especially boys, preferred technology in physical education settings. This age group of 

individuals are choosing technology-based learning over traditional learning. Physical education 

teachers and their students are finding great beneficial impacts when lessons are created with 

meaningful, technology inclined environments. The goal of this study was to apply information 

and communication technology into the physical education setting. A large group of 96 - 7th 

grade students from the same school took part in this study. From the start of the experiment, the 

students were randomly split into two equal groups. One group would have the focus of 

information and communication technology used and the second followed traditional teaching. 
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During this experiment, a one-way ANOVA was conducted to verify that the two groups did not 

differ. In the ICT environment, students practiced in their stations with two televisions to observe 

instruction, two cameras to record and observe their performance, and an interactive white board 

connected to a computer running specific software on the lesson.   

The results revealed that information and communication technology were positive 

supports as basic needs were met. The integrated model increased students’ motivation towards 

physical education. Research showed that meeting the physiological needs mediates the 

relationship between autonomy support and self-determined motivation. These types of settings 

grab the attention and interest of their audience. 

Technology Gadgets 
Following the broad topic of video feedback and information and communication 

technology, a review of types of technology will be explored. Robinson, 2017 conducted a study 

on specific gadgets that could be used by physical educators or found in the physical education 

setting. Pedometers, MP3 players, and cassette players were the early types of gadgets and 

technology used in a gym. Now there are new devices and technology such as smartboards, 

exergaming, fitness trackers, and applications like Dartfish. The way a teacher may lead their 

gymnasium is a totally different game. Technology has advanced to deliver information in an 

instant, providing multiple perspectives at once, and the possibility to record a movement to 

pause, rewind and then replay. The physical education teacher’s goal in terms of providing a 

positive learning environment and improving psychomotor, affective, and emotional skills 

through the use of technology continues to evolve.  

Robinson, 2017 used a total of 206 participants to study the implementation of various 

digital technologies. Each of the participants were given a survey based on questions related to 
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the use of different technologies that they use. Participants could provide additional notes on 

their experience with certain tools or devices they may have used. This included various 

questions that ranged from broad perspective to their specific experience levels. The results 

demonstrated that the most common device used included the iPad and Smartboards. As a 

benefit for the physical education teacher or the learner, these devices can contribute multiple 

positive aspects to the class. Most importantly noted, physical education teachers find it useful as 

an additional layer of feedback for their students.  

Wearable Technology 
In addition to the tools that involve hands on work, Goodyear et al, 2019 studied the 

impact of wearable technology. Wearable health devices are becoming more common. Not only 

more common in the public, but these devices are breaking through to the educational settings. 

The idea and design of these devices are used to promote and possibly enhance the health of 

those who wear them. For example, the Fitbit provides the opportunity to track sleeping pattern, 

monitor heart rate, GPS tracking during exercise, and observe levels of oxygen in blood. One-

hundred students from five different physical education classes from two different school 

placements took part in this study. Subjects had a minimum age of 13. The two schools varied in 

the socio-economic background which added variability to the data collection. The purpose of 

this study was to investigate the self-monitoring system within these devices. Participants 

answered specific questions based on their monitored progress. Data collected from this study 

suggested that young people regulate their actions towards a norm of health equaling 10,000 

steps, but in doing so they increase their physical activity levels. 
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Summary 
 The time we live in can be described as the digital age, which has brought improvement 

to our daily lives. Each day is a new day that bring the opportunity to operate new tools and 

download fresh applications that can lead to a more affective lifestyle. With different pieces of 

technology taking the classrooms by storm, physical educator’s plan for increased learning and 

performance of their students continues to grow. This can include providing students with a 

technological immersive environment. All these tools can provide endless possibilities for the 

teacher and their students. 
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Chapter 4 
Results, Discussion and Recommendations for Future Research 

The purpose of this chapter is to present the results of the review of literature on the 

physical education teacher’s perception of technology and how these results align with the 

proposed research questions which guided this synthesis project. In addition, recommendations 

for future research as it relates to the different tools, applications and devices used in physical 

education are presented.  

The results of this review of literature revealed that the perceptions of technology as a 

physical education teacher claims a neutral effect, promotes a positive environment or increases 

psychomotor, affective, and social/emotional learning. Describing the neutral effect on the use of 

technology, in some studies, it claims to not diminish the value of the lesson but as another 

teaching strategy for physical educators. This means, in certain cases, if a teacher chooses to use 

traditional teaching methods, it can still hold weight when compared to using technology. For 

other teachers, they find the use of technology as an opportunity to give their students an 

increased level understanding. This includes problem solving, self-regulating skills, and how to 

work effectively with others. 

Discussion 
Interpretation 

As part of this literature review, several research questions were posed. The first question 

was, how do teachers perceive the use of technology in physical education? Based on the 

literature review, it was concluded that there was no statistical correlation between the attitude 

towards technology and the utilization of it in physical education (Turkeli & Senel, 2016). 

Depending if the teacher were to choose or disregard the use of technology, this would not make 

or break the lesson. For example, from one side of the coin, it may depend on the physical 
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education teachers past experience and habits (Turkeli & Senel, 2016). Although, in the Legrain 

et al. (2015) stated “results revealed that perceptions of autonomy support were positively 

associated with basic need satisfaction, which in turn predicted contextual self-determined 

motivation” (Legrain et al., 2015, p. 395). It makes sense that when you gain an understanding of 

your audience and morph your lessons to the strength of what types of learners they may be, will 

result in increased motivation towards physical education. With regard to integration of 

information and communication technology, physical education teachers found that this type of 

strategy positively predicted students’ cognitive skills and performance. For example, the use of 

video recording devices, computers, and certain software were considered as part of information 

and communication technology (Legrain et al., 2015). 

The second question that was examined was, what are the benefits and drawbacks of 

using technology in physical education?  Randal and Robinson (2017) noted “physical educators 

who participated in both the survey and the focus groups view technology as something that has 

the potential to contribute to physical education classes” (p. 13). With certain technology such as 

iPads, students were able to review recording, stimulate questions, and form discussions based 

on their playback (Randal & Robinson, 2017). Another benefit to technology included the 

utilization of CoachEye, physical educators could now point out specific parts in a skill or game 

that might otherwise be overlooked by their students. For example, students were unable to 

participate and watch their performance at the same time (Randal & Robinson, 2017). Some 

drawbacks to technology include that it may be too expensive, and schools are unable to fund 

this type of equipment for all students. In certain cases, there are limited supplies and it may only 

be applied in certain circumstances and special occasions (Randal & Robinson, 2017). 

Coincidentally, some physical educators found that the introduction of certain technology can be 
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distracting for some students and other teachers found it distasteful of how the subject in the 

school should be performed. In the end, it all depends on the physical education teachers 

experience with technology. If a teacher chooses to teach physical education traditionally, but 

another makes an impact with technology – any form of teaching strategy can be beneficial as 

long as learning performance is maintained. 

The final question explored was, what are the obstacles of using technology in physical 

education? One of the biggest obstacles of technology would be the availability of the 

equipment, and software. Marttinen et al. (2019) stated that “even though the usage of 

technology was strictly controlled during the implementation of the unit, it did not matter, as 

students’ home life dictated how much access they had to the software” (p. 212) (Marttinen et al. 

2019). Some students may not have the access to computers during their homelife; this may be a 

deciding factor for the physical educator if it can be valuable in the classroom alone.   

Implications 

Previous research on the perception of technology from physical education teachers  

show that a majority find it useful to utilize researched tools, applications, gadgets into the 

classroom. Many of the studies concluded provided some forms of benefit for the student or 

individual. The result of the synthesis shed light to the idea that if it did not benefit physical 

performance, self-efficacy and motivation were largely improved.  

Within the various articles used, the majority of them shared the same idea or branched a  

similar result. For example, a large topic in this synthesis paper discussed the use of video 

feedback and how its role played in favor of the physical education teacher. One study concluded 

that this tool promoted cognitive thinking by taking a recorded video of gameplay and the coach 

or physical educator allowed the students to brainstorm situational questions and form answers. 
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The next study increased student performance by recording a specific motion usings certain 

software to catch locomotor errors. They were then able to fixate on what needed to be adjusted 

for better results.  

Moving forward, it should be noted that these results confirm that there is an overall 

positive perception on technology. On the flip side, other physical education teachers might 

choose traditional teachings, but this can be based off the teachers experience with specific 

technology. Aside from this one conclusion, physical educators found that it was not only an 

important way to draw in the attention of their students, but to keep them motivated as well. As 

for practical implications, this can be addressed in two different directions. It is important for the 

physical education teacher to understand the strengths and weaknesses of their students. Based 

on what their physical, cognitive, or social/emotional needs are will direct what types of tools 

they will need to bring into the classroom. For example, if some of the students present low 

motivation during class – this highlights a much-needed revision of lesson planning to bring 

more excitement to the current topic. For example, if topics include rhythm and dance, some 

students may be shy, present low confidence or competence of the skill. As a physical educator, 

the job is to provide engaging physical activity. The teacher may step away from high-skill to 

settle on keeping them physically active. This includes bringing the Nintendo Switch with 

Dance-Dance Revolution providing a stepping stone for rhythm. The second direction plays an 

important role on the utilization of these tool, which includes cost.  The use of certain tools, 

applications, and gadget can be widely accessible or may not involve multiple units. One widely 

used tool can include a camera for video recording. Almost everyone owns a phone and if an 

individual doesn’t have one, others can share. On the other hand, exergaming like the Nintendo 

switch can be expensive. Although physical education teacher can improvise – students can take 
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turns using the controllers and have others mimic the motions with their hands. With a little 

brainstorming from the physical education teacher and having them understand their audience – 

technology in a physical education setting is practical.  

Limitations & Recommendations for Future Research 
 In reviewing the data base on physical education teachers’ perception of technology, the 

following limitations were noted regarding the studies under review. The studies were limited to 

specific age groups per study and were not consistent throughout. As technology continues to 

grow and constantly change, the determination of the effect of technology is not static. This 

could develop to where every teacher will choose to use technology as it transforms each and 

every day. Another limitation that can affect the results of this study includes the financial status 

of each school. Depending on how much money they are able to utilize for their physical 

education program can affect the range of beneficial outcomes. Other limitations include the 

different forms that collected data and the individuals themselves. Based on certain surveys and 

individual personalities may be skewed by a bias opinion. If the individual finds they are just not 

interested into a specific tool, application, or device does not mean it is not helpful.  

 Based on these limitations and other insights related to the literature the following 

recommendations for future research should be considered: 

1. Future research should continue studies where the same age group of students and tests to 

collect data should be used across multiple studies. With the studies included in the synthesis 

paper – there were varying age groups that used different tests to collect data.  

2. Future research should collect data from the same assessment of how a specific tool can prove 

to be useful. This can include taking video recordings of the same gymnastics group across 
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multiple studies. Although variations of how technology can be useful, multiple studies of a 

specific topic can prove to be more accurate.  

3. Future research should include more studies about the topic in general. From the results of this 

synthesis, it can determine that technology should be utilized more often.  

Summary 
 The purpose of the synthesis is to review the literature on physical education teachers’ 

perception of technology. An extensive search for articles throughout multiple databases, using 

specific filters to delimit the total number of sources, and key words were implemented to 

narrow the search to a handful of articles. These articles were synthesized to determine the 

perception of technology for physical education teachers and the role it plays in the gymnasium 

or classroom.  

Results from the research revealed that a large majority of physical education teachers 

found it useful for themselves and to promote the learning and environment for their students. 

The physical education teachers that chose not to use technology as a tool or teaching strategy 

were comfortable with the traditional style of teaching or did not have much experience with the 

topic. It is clear within the multiple studies; technology has a place to improve multiple aspects 

of the subject. The most important factor to serve as a tool to improve or increase their students 

psychomotor, cognitive, or affective skills.  

Further research and consistent data analysis will only improve these results as it will 

improve the accuracy of this study. This information can shed light to physical educators as it 

serves as different forms of teaching strategies to improve their students’ capabilities. This 

information is not only useful for present physical education teachers but the new and upcoming 



IMPACT OF TECHNOLOGY ON TEACHERS                                                                              Galella    27 
 

teachers, as well. They can continue to test these forms of technology to challenge the newer 

generation of students to come.  
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Appendix A 
Synthesis Article Grid 

Author Title Source Purpose Methods & Procedures Analysis Findings Discussion / Recommendations / 

Research Notes / 

Commonalities/Differences  

Anil Turkeli and Omer 

Senel 

#58 Physical 

education teacher’s 

attitudes towards 
philosophy of 

education and 

technology 

Academic Journal The study was conducted in 

order to examine the physical 

education teachers’ 
educational philosophies and 

attitudes towards technology. 

Moreover, it is important in 

terms of examining the 

relationship between 

educational philosophy 

adopted by teachers and their 

attitudes towards technology. 

the study consists of 22 female 

and 69 male physical education 

teachers officiating in 
elementary and secondary 

schools in the city centrum and 

districts of Erzincan. In 

accordance with the permit from 

Provincial Directorate of 

National Education, scale form 

was sent to all the teachers and 

those 91 physical education 

teachers who agreed to 

participate in the study 

voluntarily and filled in the 

scale form accurately and 
completely formed the sample 

of the study. 

In the study, in order to specify 

whether there was a difference 

considering the independent 
variable, Mann Whitney U Test 

and Kruskal Wallis H Test were 

performed. In addition, to state 

level of relationship between 

philosophy of education and 

attitudes to technology of 

physical education teachers, 

Pearson Correlation Analysis 

was carried out. The 

significance level was regard as 

p <0.05 in the study. 

When the results of Philosophical 

Preference Assessment Scale and 

Attitude towards Technology Scale 
were analyzed in terms of variables as 

gender, age, and years of service, 

statistically no significant difference 

both in total and in all sub-dimensions 

was identified. 

 

According to Table 3, statistically no 

correlation was detected between the 

scores of philosophies of education and 

the scores of attitudes towards 

technology. In other words, no 

relationship between the educational 
philosophy of physical education 

teachers and their attitudes toward 

technology was established. 

 

In the current research, when mean 

scores were analyzed, no statistical 

correlation was detected between the 
physical education teacher’s 

philosophy of education and their 

attitudes towards technology. 

Nonetheless, in the literature, the 

researches done on teachers in 

different field of studies, opposite 

results have been obtained. 

 

In the light of these findings, it may 

be said that the positions of 

individuals can be effective on their 

philosophy of education and 
attitudes towards technology as well 

as it may be inferred that this issue 

should be investigated. 

Pascal Legrain 

Nicolas Gillet 

Christophe Gernigon 

Marc-Andre Lafreniere 

#51 Integration of 

Information and 

Communication 

Technology and 

Pupils’ Motivation in 

a Physical Education 

Setting 

Journal of Teaching The purpose of this study was 

to test an integrative model 

regarding the impact 

of information and 

communication technology 

(ICT) on achievement in 

physical 

education. Pupils’ perceptions 

of autonomy-support from 
teacher, satisfaction 

of basic psychological needs, 

and self-determined 

motivation were considered 

to mediate the impact of ICT 

on pupils' cognitive skills and 

motor performance. 

Ninety-six pupils (44 boys 

and 52 girls; Mage = 12.40 

years) were assigned to 

either the ICT or the 
traditional teaching (TT) 

condition of a quasi-

experimental 

design. Results from path 

analyses supported the 

hypotheses that: (a) 

perception 

of autonomy support from 

teachers satisfies pupils’ basic 

psychological needs; (b) 

basic needs satisfaction in 

turn leads to greater self-
determined motivation, which 

(c) then contributes to the 

enhancement of cognitive 

skills and motor performance 

. 

Ninety-six adolescents from the 

same school in the Champagne-

Ardenne region of France (44 

boys and 52 girls; mean age = 

12.40 years; SD = 0.55) 

volunteered 

to take part in the study. Pupils 

were predominantly white, and 

most were from a middle-class 
socioeconomic background. At 

the beginning of the experiment, 

participants had never 

encountered ICT in their PE 

lessons. They were randomly 

assigned to one of two 

instructional conditions (ICT vs. 

traditional teaching, TT). 

One-way ANOVAs (Group: 

ICT vs. TT) were computed to 

verify that the two groups did 

not differ as regards the criteria 

used to select the 

participants (see Table 1). No 

significant differences between 

the two groups were 

found on: (a) scores at the motor 
pretest, F(l, 94) = 3.13, p = .08, 

r|2 = .03); (b) 

gymnastics experience at their 

former schools and outside 

school, F(1,94) = 1.93, 

p - .17, r)2 = .02, and (c) use of 

new technology in everyday life, 

F(1, 94) = 1.63, p = .20, r|2 = 

.02. As a result of these 

preliminary analyses, the two 

groups were 
not significantly different with 

respect to the dependent 

variables measured at the 

start of the experiment. 

Moreover, the effect sizes were 

small. Consequently, at the 

beginning of the study, the two 

groups were considered 

equivalent with respect to 

motor skill, gymnastics 

experience, and previous use of 

technology. 

Model fit indices revealed that the 

proposed model fit the data well: S-B 

x2 (df = 

12, N= 96) = 14.38, p = .28; x2/df= 

1.21; IFI = .98; CFI = .99; RMSEA = 

.05. 

However, as shown in Figure 2, the 

pathway between pretest and posttest 

need 
satisfaction was not significant (y = 

.18), nor was the pathway between the 

experimental 

condition and posttest motor 

performance (y = .11). Experimental 

condition 

(y = .19), teacher’s autonomy support 

(y= .24), and pretest motor 

performance (y= 

.42) were positive predictors of posttest 

need satisfaction. We also found a 
positive 

relationship between posttest need 

satisfaction and self-determined 

motivation (|3= .49). In turn, self-

determined motivation was 

significantly and positively related 

to posttest motor performance (f) = 

.16) after controlling for the influence 

of pretest 

motor performance (y = .61). Finally, 

cognitive skills were significantly and 

positively predicted by experimental 
condition (y = .36) and by self-

determined 

motivation ((J = .34)'. 

 

First, results revealed that 

perceptions of autonomy support 

were positively 

associated with basic need 

satisfaction, which in turn predicted 

contextual self-determined 

motivation. In other words, the more 

pupils’ basic psychological needs 

were satisfied, the more their 
motivation toward PE was self-

determined. These 

results are consistent with previous 

research in education showing that 

psychological 

need satisfaction mediates the 

relationship between autonomy 

support and 

self-determined motivation (e.g., 

Amorose & Anderson-Butcher, 

2007; Lavigne, 
Vallerand, & Miquelon, 2007). 

Marjan Kok, Annet 

Komena, Laurien van 

Capelleveena and John 

van der Kamp 

#34 The effects of 

self-controlled video 

feedback on motor 

learning 

and self-efficacy in a 

Physical Education 

setting: an 

exploratory 
study on the shot-put 

Physical Education and 

Sports Pedagogy 

The main aim of this study 

was to examine the effects of 

self-controlled video feedback 

on students’ motor learning 

and self-efficacy in a PE 

setting when students obtain 

feedback relatively 

independent of the teacher. 
The secondary aim was to 

examine to what extent self-

control and self-efficacy 

during practice predicted 

students’ motor learning. 

Participants were 56 students of 

a regular secondary school who 

practiced the shot-put during 

four practice sessions organized 

during PE 

lessons. One class practiced 

with self-controlled video 

feedback (SC-VF group n = 22). 
They practiced relatively 

independent of the teacher: 

peers filmed each other and 

analyzed the recorded video 

with help from video 

applications, a video model and 

cue cards. A second class 

practiced in a similar fashion. 

However, they were yoked to 

the first group and could not 

choose the timing and frequency 

of feedback delivery (externally 
controlled video feedback, EC-

VF group, n = 17). A third 

group practiced in a traditional 

way (teacher guided TG group, 

n=17) with demonstrations, 

verbal instructions and feedback 

from a PE teacher. Shot-put 

distance, shot-put technique and 

self-efficacy were measured in a 

pre- (week 1), post- (week 8) 

and retention (week 9) test. 
During practice (weeks 2–7, 

including four practice 

sessions), students rated their 

self-efficacy. After the last 

practice session, students rated 

their perceptions towards 

practice (i.e. perceived 

enjoyment and perceived 

learning effect). Hierarchical 

twostepped 

linear regression analyses were 
performed to explore whether 

the type of intervention (SC-VF, 

All statistical procedures were 

performed using IBM Statistics 

SPSS, version 25. Statistical 

significance 

level was fixed on p < .05. To 

verify that groups performed at 

equal levels and had similar 

perceptions 
of self-efficacy during the 

pretest, differences between 

groups during pretest on shot-

put 

distance, shot-put technique and 

self-efficacy were assessed by 

performing separate one-way 

analyses 

of variance (ANOVA). 

Subsequently, the influence of 

the interventions on shot-put 

distance, technique 
and self-efficacy was assessed 

by separate 3 (Group: SC-VF, 

EC-VF, TG) × 3 (Test: pretest, 

posttest, retention test) ANOVA 

with repeated measures on the 

second factor (i.e., within-

subject factor). Pairwise 

comparisons using Bonferroni 

adjustments were conducted as 

post hoc analyses. 

Results showed that shot-put distance 

and technique increased significantly 

after practice, without differences 

between groups. Self-efficacy 

improved significantly after practice 

for the SC-VF (from pre- to retention 

test) and the TG groups (from pre- to 

post- and retention test), but not for the 
EC-VF group. Furthermore, students in 

the SC-VF group reported a higher 

perceived learning effect, compared to 

students in the EC-VF group. No 

differences in perceived enjoyment 

were found. Finally, self-efficacy 

during practice predicted 

improvements in shot-put technique 

from pre- to retention test. 

The primary aim of this study was to 

determine the benefits or drawbacks 

of self-controlled video feedback in 

a PE setting for students’ motor 

learning and self-efficacy when 

feedback was obtained by students 

themselves rather than provided by 

the teacher. To this end, three groups 
(SC-VF, EC-VF and TG group) 

practiced shot-putting in four 

practice sessions embedded in actual 

PE lessons during six consecutive 

weeks. All groups showed 

significant improvements in shot-put 

distance and shot-put technique from 

pretest to posttest and in retention; 

however, no differences between 

groups were found. In other words, 

unlike previous studies (e.g. Ste-

Marie et al. 2013, 2016), self-
controlled video feedback did not 

result in superior motor learning (i.e. 

superior shot-put distance and/or 

shot-put technique) compared to 

externally controlled video feedback. 

However, self-controlled video 

feedback did seem to promote self-

efficacy, although this interpretation 

is tentative given that interaction 

failed to reach the traditional 

significance 
level. 
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EC-VF or TG group) and self-

efficacy during 

practice predicted motor 

learning. 

 

Jung Eun Leea and Zan 

Gaob 

 

#4 Effects of the 

iPad and mobile 

application-
integrated physical 

education on 

children’s physical 

activity and 

psychosocial beliefs 

Physical Education and 

Sports Pedagogy 

The study examined the short-

term (two-week) effects of 

mobile app-integrated PE 
classes on children’s PA and 

their psychosocial beliefs. 

A total of 157 fourth and fifth 

grade children from two 

elementary schools in the 
Midwestern U.S. participated in 

this study in 2016. Four PE 

classes from one school (n = 77) 

served as the app integrated 

group, while three classes from 

the comparison school (n = 

80) participated as the 

traditional PE group. Three PE 

sessions were measured for both 

schools at baseline and post-test 

to examine children’s 
differences in PA levels and 

psychosocial beliefs. In the app 

integrated 

lessons, teachers used the iPad 

and mobile apps to instruct 

during the post-test sessions. 

Children’s percentages of time 

spent in sedentary behavior, 

light PA, and MVPA during PE 

classes were measured via 

ActiGraph GTX3+ 

accelerometers. A battery of 
validated questionnaires was 

used to assess the children’s PA-

related psychosocial beliefs (i.e. 

self-efficacy, outcome 

expectancy, social support, and 

enjoyment) in PE. 

 

The analysis was to investigate 

between-group differences in 

the changes of percentages spent 
in different intensities of PA 

over time. To answer the third 

hypothesis, a multivariate 

analysis of variance controlling 

for race (MANCOVA) was 

conducted. Children’s changes 

in scores for self-efficacy, 

outcome expectancy, social 

support, and enjoyment were 

compared between the app-

integrated 
and the comparison groups. For 

these analyses, the significant 

level was set at 0.01. SPSS 

(version 21.0, IBM Inc., 

Chicago, IL) was used for the 

data analyses. 

During the app-integrated PE lessons, 

children’s sedentary behavior 

increased while light PA and 
MVPA decreased over time. In the PE 

comparison group, children became 

less sedentary with improvement in 

light PA over time. For children in the 

app-integrated group, self-efficacy, 

social 

support and enjoyment improved but 

did not reach to the significance level. 

In the comparison group, children’s 

self-efficacy, outcome expectancy and 

social support improved but the 
improvement 

was again not significant. 

In light of the children’s 

psychosocial beliefs, the 

improvement in the beliefs of 
children in the 

app-integrated group was not 

significantly different from that of 

the comparison group. This means 

that the results did not support our 

third hypothesis either. However, the 

improvement trend in children’s self-

efficacy, social support, and 

enjoyment echo those reported by 

other literature that examined 

technology-based PA program on 
self-efficacy 

 

Findings of past literature that 

reported significantly higher 

improvement 

in children’s self-efficacy and/or 

enjoyment had integrated technology 

that provided direct 

prompts for PA with gamification 

components built in, such as 

interactive dance exergaming 

(Gao, Zhang, and Podlog 2014; 
Amanda et al. 2017). 

Ahmad Fahim Zulkifli, 

Ajau Danis 

#6 Exploration of 

CoachEye 

Application Features 

to Improve Feedback 

During Physical 

Education 

Faculty of Education This study aims to advocate 

and demonstrate the potential 

of technology with the 

conjunction of mobile 

application towards 

improving physical education 
in Malaysia. Building on 

these previous studies, this 

study seeks to determine the 

current efficacy, perceptions, 

and most preferred features on 

the CoachEye application 

(TechSmith Corp) that would 

benefit students' learning 

domains, that is student-

centred (affective), learning 

sport skills (psychomotor), 

and verbal and visual 
feedback (cognitive) to 

enhance students' learning 

experience. 

 

This study adopted the 

concurrent mixed-method 

research design which involves 

a single group of 30 participants 

(i.e., 16 males and 14 females 

respectively). The CoachEye 
application interventions 

completed pre-and-post study 

allow both quantitative and 

qualitative data to be collected 

simultaneously. Data from the 

group were then compared to 

gain insights on the relationship 

between mobile application and 

feedback during teaching and 

learning (Hanson et al., 2005). 

The research design strengths 

such as (1) generalization of 
qualitative data, (2) designing 

and validating instrument 

effectively, (3) complement 

strengths and overcome the 

weaknesses of single design 

study, (4) more reliable data 

interpretation of the study, and 

(5) time-efficient compared to 

sequential methods were 

important for this study 

purposes (Creswell, 2003). 
 

The IBM Statistical Product and 

Service Solutions (SPSS) 

(version 26.0) computer 

software was utilized to 

analyses the data collected. 

Descriptive statistics, that is 
means, standard deviation (SD), 

and percentages were calculated 

for variables assessed in this 

study (efficacy, perception, 

preferred features on the mobile 

application). Apart from 

descriptive statistics, the 

inferential statistic was also 

conducted to determine the 

potential relationship between 

independent and dependent 

variables as well as the 
likelihood of this study results 

being generalized in physical 

education sessions in various 

education levels in Malaysia 

(Gratton & Jones, 2010; Mills, 

2014). 

Based on the researcher’s note and 

audio transcription with the aid of 

qualitative data analysis software, the 

researchers found that most of the 

participants were interested with the 

slow-motion, pause, rewind, and fast-
forward features (repeated 9 times) 

where they can view movement much 

clearly and thus, giving them the 

opportunity to identify the correct and 

false technique. Next, many 

participants also highlighted the tools 

(e.g., square, circle, line, angle) 

(repeated 4 times) features to help 

learn various sports skills. Apart from 

that, several participants also thought 

the abilities to measure movements 

(e.g., angle) (repeated 3 times) to be 
important in helping them to learn and 

improve both their knowledge and 

skills. Additionally, the collaborative 

features offer in-app such as sharing 

video and comparing videos were also 

highlighted during the sessions. 

 

Based on the results, many 

participants perceive they have 

higher capabilities to bounce back 

from performing skills poorly with 

the aid of CoachEye movement 

analysis application. The addition of 
technology has allowed them to 

review their performance through 

manipulation of recorded video (e.g., 

pause, rewind, slow-motion) and 

thus, they can get more accurate 

feedback on what was right and false 

techniques. This finding was in line 

with Henninger and Richardson 

(2016) suggesting student-centred 

and technology approaches would 

excite students into learning, 

discussing, and solving issues to 
improve their future movement. 

Daniel B.Robinson 
Lynn Randall 

#25 Gadgets in the 
Gymnasium: 

Physical Educators’ 

Use of Digital 

Technologies 

Canadian Journal of 
Learning and 

Technology 

This article highlights results 
from a recent study that 

investigated Atlantic 

Canadian physical educators’ 

adoption and implementation 

of various digital 

technologies. 

Employing a mixed-methods 
research design (survey 

participants, n = 206; focus 

group participants, n = 12), the 

research intended to provide a 

clear overview of physical 

educators’ implementation of 

digital technologies—as well as 

an account of the factors that 

may enable or limit their use. 

Results suggest that some digital 

technologies are used more 
(e.g., audio players, computers) 

than others (e.g., Dartfish, 

iTouch). 

Following the survey questions 
related to the frequency of use 

of different technologies, 

participants had the opportunity 

to provide additional comments 

related to their use of 

technology. In total, 32 

comments were provided. These 

ranged from comments that 

simply stated, “I use music 

everyday” and “GPS” to more 

detailed responses related to 
their perceived barriers. The 

three most common and salient 

themes found in the research 

were the following: limitations 

in time, expertise, and resources. 

Time limitations were expressed 

by physical educators who 

shared the following sorts of 

statements: “30 minute classes – 

not a lot of time to ‘log in’”, 

“Having PE for 30 minutes 2-3 

times per week makes it 
essential to have that time be 

movement based and for 

everyone and since not everyone 

would have an iPad, 

exergame…then these things are 

never used.” Expertise 

limitations were expressed by 

physical educators who shared 

the following sorts of 

statements: “I still need more in-

servicing.”, “What is dartfish?”, 
and “I do not know what 

exergaming or dartfish are.” 

Resource limitations were 

expressed by physical educators 

who shared the following sorts 

of statements: “We do not have 

Many physical educators have 
developed pedagogical practices and 

routines that have allowed them to 

deliver the curriculum in a manner that 

works for them. In some cases, 

introducing technology forces these 

established practices to change and 

some of the participants shared that 

they were not comfortable with this 

change. 

The most commonly used devices 
that were repeatedly mentioned in 

the focus groups were iPads and 

SmartBoards. In most instances, the 

participants suggested that iPads 

could contribute positively to class 

via the use of video playback. With 

access to the device’s own camera 

function or through the use of 

applications like Ubersense or 

Coach’s Eye, physical educators 

could highlight specific features of a 
skill or game that might otherwise be 

inaccessible to the student (i.e., 

students cannot both complete an 

activity/skill and watch themselves 

at the same time). Physical educators 

who were using technology in this 

manner felt that the ability to point 

out specific aspects of a student’s 

own performance (while the student 

was viewing herself/himself) made 

the feedback they provided more 

valuable for the student. As noted 
above, Palao et al. (2015) have 

begun to provide evidence in support 

of this belief. 
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the same access to technology as 

other schools in the district.”, 

“My ‘gym’ is in a cafeteria so I 

have little access to many of the 

above technology.”, “If we had 

more tech it would be used.”, 
and “It is expensive. That’s a 

barrier to use.” 

 

F. Potdevina, O. Vorsb, 

A. Huchezc, M. 

Lamoura, K. Davids d 

and C. Schnitzlera 

#86 How can video 

feedback be used in 

physical education to 

support novice 

learning in 

gymnastics? Effects 

on motor learning, 

self-assessment and 

motivation 

Physical Education and 

Sports Pedagogy 

The aim of this study was, 

therefore, to assess the effects 

of a methodology combining 

VFB, attentional information 

and verbal instructional 

constraints on the learning of 

a gymnastics skill, motivation 

during learning and student 

self-assessment ability. The 

assessment took place in 
lessons undertaken during an 

actual school PE programmed 

under typical teaching 

conditions. We sought 

to examine whether the use of 

VFB would impact positively 

on motor learning, self-

assessment and motivation in 

children during learning in PE 

lessons. 

Both classes followed the same 

lessons plan over a period of 

five weeks at the rate of one 2-

hour 

lesson per week. This sequence 

represented the normal exposure 

to PE classes in the school 

timetable 

for participants. During each of 

the five lessons, participants 
carried out the same warm-up 

routine 

and exercises. They then 

performed an identical number 

of attempts per exercise (15 

attempts per 

exercise) to ensure a similar 

frequency of practicing the 

specific actions. Pupils were 

divided into 

groups of four to five for each 

exercise, and each group took 
turns to perform all of the 

suggested 

exercises. Five different 

working zones were organized 

around the center of the 

gymnasium, so 

that the teacher was able to 

supervise activity in each of 

them, when standing near the 

VFB zone. 

After the pupils had completed 
their 15 trials, they were 

required to sit and wait for a 

signal to go 

562 F. POTDEVIN ET AL. 

to the next working zone. 

Inter-rater reliability between 

the two experimenters for the 

measurement of ‘arm-trunk 

angle’ was tested using the 

intraclass correlation coefficient 

(ICC) according to the 

recommendations of Shrout and 

Fleiss (1979). 

Mean and standard deviation 

values were calculated for each 
lesson and for each group for 

the‘arm-trunk angle’ and ‘self-

assessment ability’ variables; 

and at the first and the fifth 

lesson for 

each group for the different 

psychometric scores (intrinsic 

motivation, identified 

regulation, external regulation 

and amotivation). When normal 

Gaussian distribution and 

sphericity of the data were 
verified by Shapiro–Wilk’s and 

Mauchley tests, a two-way 

ANOVA (group × time) and a 

Bonferroni post-hoc test were 

used. Otherwise, the Scheirer 

Ray Hare test (group × time) 

and a Wilcoxon posthoc 

test with Bonferroni corrections 

were used. 

564 F. POTDEVIN ET AL. All 

statistical procedures were 
performed using the 

STATISTICA software. For all 

post-hoc significant differences, 

effect size (ES) was measured 

according to Cohen’s scale 

(1992): absolute ES values of 

<0.2 represent small treatment 

differences, approximately 0.5 

values represent moderate 

treatment differences, and >0.8 

represent large treatment 

differences The statistical 
significance levels were fixed at 

p < .05, p < .01 and p < .001). 

 

Significant improvement in motor skill 

performance from the fifth lesson 

onwards and enhanced self-assessment 

ability from the second lesson was 

observed in the experimental group. 

Similarly, a drop in amotivation scores 

between the first and the fifth lesson 

was revealed in the experimental 

group only. 

The aim of this study was to assess 

the effects of a VFB-based learning 

aid implemented in a series of five 

lessons in a PE programme to 

evaluate effects on the learning 

experiences. In that way, we 

evaluated the learning of the 

gymnastics skill, motivation during 

learning and self-assessment ability 

in 
real-life teaching conditions, rather 

than an experimental laboratory. 

Risto Marttinen, David 

Daumb, Ray N. 

Fredrick IIIc, Joshua 

Santiagod, and Stephen 

Silvermane 

#44 Students’ 

Perceptions of 

Technology 

Integration During 

the F.I.T. Unit 

Research Quarterly For 

Exercise and Sport 

The purpose of this study was 

to explore middle school 

students’ perceptions of the 

F.I.T. unit as well as their 

perceptions of technology and 

cognitive work to reinforce 

learning through technology 

in PE. 

This research was a part of a 

larger mixed-methods 

study that measured students’ 

physical activity levels 

over the course of a new unit 

that integrated technology 

using accelerometers and 

measured students’ attitude 

toward physical education 

before and after the unit. As 
a part of this larger study, 

students’ attitude toward 

physical education was 

measured with the SAtPE 

instrument with validated scores 

(Subramaniam & 

Silverman, 2000) that measures 

the dual component 

(cognitive and affective) attitude 

of youth toward PE 

and has been used widely with 
similar populations. 

Results of the quantitative 

aspects of this study can be 

found in Marttinen, Fredrick, 

and Silverman (2018a, 

2018b). An overview of the 

larger study is provided in 

the following, but the results 

presented in this article 

are from the qualitative data 

only. 

Data (interviews, field notes, 

and artifacts) were collected 

throughout the implementation 

of the F.I.T. unit. 

The data collected were focused 

on gathering insight into 

students’ perceptions of 

technology integration 

and of homework in PE settings. 

These data were nested within 
the larger research project, and 

during analysis the qualitative 

data took into account data 

from the entire project. For 

instance, writing assignments 

meant to integrate English 

language arts (ELA) 

into the PE setting were 

developed to be a reflection 

paper on students’ use of 

accelerometers in the class 
and out-of-school settings. 

These writing assignments then 

became artifacts for the 

researchers to analyze. 

During the interviews, the 

artifacts (assignments) and 

students’ PA levels (as shown 

by printouts of the 

MOVband Web site for each 

participant) were discussed in 

detail to allow students to reflect 

on them. This resulted in a rich 
understanding of students’ 

perceptions 

of the integration of technology 

throughout 

the F.I.T. unit and not in 

isolation to one specific 

interview at the end of the unit. 

 

Three themes are presented to explain 

the results of the rigorous data analysis 

process using data collected from 

the field notes, artifacts, and 

interviews. These themes are: (a) 

technology and problems 

implementing it, (b) 

homework in PE, and (c) potential 

motivational effects of technology on 

students. The following sections will 
give evidence of each theme and 

elaborate on data. Unless otherwise 

noted, the sources of data are listed in 

parentheses after a quote or statement 

(i.e., interview). 

The purpose of this study was to 

explore middle school students’ 

perceptions of the F.I.T. unit as well 

as their perceptions of technology 

and cognitive work to reinforce 

learning through technology in PE. 

This was accomplished by educating 

students about fitness principles, 

utilizing goal setting through the use 

of MOVbands, and having students 
create plans for their fitness 

development. This study utilized the 

Theory of Planned Behavior (Ajzen, 

1991) as the framework and used it 

to organize the discussion section. 

The Theory of Planned Behavior 

focuses on the relationship between 

attitude, subjective norms, and 

behavioral control, and their 

influence on intention and behavior. 

See Silverman (2017) for a further 
discussion on the use of attitude 

theory in physical education. 

Victoria A. Goodyear 

a, Charlotte Kerner b 

and Mikael 

Quennerstedt 

#60 Young people’s 

uses of wearable 

healthy lifestyle 

technologies; 

surveillance, self-
surveillance and 

resistance 

Sports Education and 

Society 

the purpose is to investigate 

the 

surveillance, self-surveillance 

and resistance that occur by 

young people. 
 

One hundred 13–14 years olds 

(53 females, 47 males), from 

five physical education classes 

in two 

schools were invited to 
participate. A minimum age of 

13 was selected due to Fitbit’s 

terms and conditions 

on age of use (Goodyear, 2017). 

The two schools varied in their 

socio-economic background, 

In a first step, all transcripts 

were read through by the 

authors to identify important 

segments. The authors were 

guided by the concepts of 
surveillance, self-surveillance 

and resistance that occurs when 

young people relate to the 

Fitbits. In the second step, four 

analytical questions derived 

from 

Surveillance and self-surveillance were 

clearly connected to a norm of health 

equating to fitness and 

being ‘fit’. The young people spoke of 

how the Fitbit device and app 
supported their health and fitness: ‘[the 

Fitbit] helps a lot with keeping you fit’ 

(Interview 5); ‘[it] helps you to 

improve your fitness’ (Interview 7). 

The messages young people referred to 

as a measure of fitness were related 

To date, the point of reference for 

positioning healthy lifestyle 

technologies in education has been 

adult perspectives, that centre on two 

assumptions: (i) young people will 
be willing and able to use healthy 

lifestyle technologies to inform and 

regulate their behaviour; or (ii) 

young people will experience 

negative impacts on their health and 

wellbeing because they will adopt 
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that added variability to the data 

through providing different 

contexts in which the young 

people 

would use and experience the 

Fitbit. School one was a non-
selective private school in the 

South- 

East of England. School two 

was a comprehensive state 

school based in the North-West 

of England. 

Foucault were deliberated, 

decided upon and used. This 

process ensured that the 

research questions remained a 

central focus while also 

remaining open and reasonable 
to emerging understandings. 

Our analytical questions were: 

(i) how do students act upon the 

wearable technology device, (ii) 

what do they act upon and in 

what direction, (iii) how do 

students resist the use of the 

wearable technology 

device, and (iv) what is resisted? 

 

to doing steps and burning calories. regulative and disciplinary 

behaviours (Casey et al., 2017; Gard, 

2014; Luton, 2015; Petherick, 2015; 

Rich & Miah, 2017). Data from this 

study suggests that young people 

regulate their actions towards a norm 
of health equaling 10,000 steps, but 

in doing so they, at least short term, 

are encouraged to increase their 

physical 

activity levels. 

Jeroen Koekoek, John 

van der Kamp, Wytse 

Walinga and Ivo van 
Hilvoorde 

#50 Exploring 

students’ perceptions 

of video-guided 
debates in a 

game-based 

basketball setting 

Physical Education and 

Sports Pedagogy 

The central aim of this study 

was to explore how mutual 

agreement and accuracy of 
students’ perceptions of 

tactical aspects of a 

basketball game situation and 

students’ perceived learning 

outcomes are influenced by 

using a debate of ideas (DI) 

setting that is enriched with 

video footage from digital 

tagging the foregoing game 

play. 

Twenty students (10 boys, 10 

girls), aged between 11 and 13 

years, volunteered to participate. 
These 

students were randomly chosen 

from two year one classes at a 

secondary school located in a 

medium 

sized city in the Netherlands. 

The two groups were not 

matched for motor skill or 

otherwise. In the 

Dutch school curriculum, PE is 

compulsory. In the participating 

school, students have three PE 
lessons 

each week, and PE-teachers 

design the lessons from a social 

constructivist learning 

perspective, 

in which they emphasize group 

work, collaboration and 

communication. The study was 

conducted 

in accordance with the ethical 

guidelines of National 
Organization of Dutch 

Universities of Applied 

Sciences (Netherlands Code of 

Conduct for Research Integrity 

2018). The director and PE-

teachers 

provided written informed 

consent for the study prior to 

recruiting student participants. 

Next and 

prior to the study, written 

informed consent was obtained 
from the parents, while students 

gave verbal 

informed consent. 

The accuracy of the students’ 

perception was assessed. To this 

end, first the recordings of the 
games (made by the video 

camera on the tripod) were 

watched offline and scored by 

an expert game teacher. The 

expert identified all (attempted) 

shots on basket and evaluated 

whether or not 

these shots were appropriate. 

For this purpose, ‘appropriate’ 

was defined relative to the 

distance to basket the ball was 

shot, the presence of a team 
mate who was better positioned 

to shoot, and the presence of an 

opponent, who could defend or 

interfere the shots on the basket. 

Next and similar 

to the agreement analysis, the 

number of agreements and 

disagreements between each 

student observer of the two 

groups and the expert teacher 

were determined, followed by a 
series of Chisquare 

analyses to examine whether the 

distribution of the total number 

of agreements and 

disagreements 

(i.e. the sum for the three pairs 

of student-observers in one 

group) differed between groups, 

games and across lessons. 

The results of the study revealed for 

both groups relatively low percentages 

of agreement among students with 
respect to identifying and judging a 

shot on basket. This shows that 

students perceived the situations 

that were debated differently. 

Similarly, both groups showed low 

accuracy in their judgements regarding 

the appropriateness of the shot. No 

group differences were revealed. 

However, students of the video-guided 

group 

had increased shared understanding 

regarding their perceived learning 
outcomes in comparison to students 

that debated without video. 

The central purpose of this study 

was to explore how mutual 

agreement and accuracy of students’ 
perceptions of tactical aspects of a 

basketball game situation and 

students’ perceived learning 

outcomes are influenced by using a 

debate of ideas (DI) setting that is 

enriched with video footage from 

digital tagging. The results of this 

study showed that the degree of 

agreement and accuracy among 

student-observers varied 

considerably in identifying and 

judging tactical situations in 
basketball. Yet, there were neither 

systematic nor significant changes 

across lessons or between groups. 

The students’ perceived learning 

outcomes in the video guided group 

were more consistent and showed a 

greater emphasis on contextual 

aspects (e.g., teammates and 

opponents) in making decisions 

regarding the appropriateness of a 

shot on the basket. 

 

 

 


