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บทคัดย่อ 

เคร่ืองมือวิจัยท่ีมีเทคโนโลยีชัน้สูงได้เข้ามามีบทบาทสําคัญสําหรับการพัฒนาองค์ความรู้ และ

ความสามารถในหลากหลายสาขา ณ ปัจจบุนัเทคโนโลยีในสาขาชีวการแพทย์ยงัมีราคาแพง และต้องการผู้ ใช้งาน

ท่ีมีความสามารถในเชิงลกึและมีทกัษะเฉพาะทาง ในคณะกายภาพบําบดั มหาวิทยาลยัมหิดล นัน้มีเคร่ืองมือวิจยั

ท่ีมีเทคโนโลยีชัน้สูงหลายอย่างท่ีโดดเด่น อย่างไรก็ตามนักวิจัยบางในคณะบางส่วนไม่ชอบท่ีจะใช้เคร่ืองมือ

งานวิจยัเหลา่นี ้เพ่ือการปรับปรุงและพฒันาจงึควรศกึษาวิธีการใช้งาน ปัญหาท่ีอาจเกิดขึน้และความคาดหวงัของ

เคร่ืองมือวิจยัจากนกัวิจยัในสาขากายภาพบําบดั 

การศึกษาครัง้นีไ้ด้ทําการสํารวจปัญหาเก่ียวกับการใช้เคร่ืองมือวิจัยท่ีมีเทคโนโลยีชัน้สูง ในคณะ

กายภาพบําบดั มหาวิทยาลยัมหิดล โดยใช้แบบสอบถาม กลุม่ตวัอย่างได้แก่ นกัเรียน อาจารย์ และนกับําบดั ท่ีใช้

เคร่ืองมือวิจยัท่ีมีเทคโนโลยีชัน้สงู หวัข้อในแบบสอบถามประกอบด้วยพืน้หลงัของผู้ วิจยัต่อใช้งานของอปุกรณ์นัน้ๆ 

ปัญหาท่ีอาจเกิดความคาดหวงัสําหรับแนวทางการพัฒนาข้อมูลโดยเฉลี่ย แล้วตีความออกเป็นสามระดับของ

มาตราส่วนโดยใช้สามเกณฑ์สําหรับการตีความ: เห็นชอบ ไม่แน่ใจ และความไม่เห็นชอบ ในท่ีสุดผลการสรุปผล

สถิติเชิงพรรณนาโดยใช้ร้อยละ คา่เฉลี่ย และสว่นเบ่ียงเบนมาตรฐาน 

จากผลของการศกึษาทําให้ได้วิธีการท่ีเหมาะสม สําหรับการจดัการและใช้งานเคร่ืองมือวิจยัท่ีมีเทคโนโลยี

ชัน้สูงของคณะกายภาพบําบัด มหาวิทยาลยัมหิดล ดงันัน้จึงสามารถเลือกใช้วิธีการและคุณสมบติัของเคร่ืองมือ

วิจยัท่ีมีเทคโนโลยีชัน้สงูสําหรับใช้ในการวิจยัได้อย่างใช้อย่างเหมาะสมตามประสบการณ์ของนกัวิจยั นอกจากนีทํ้า

ให้รู้ถงึปัจจยัในด้านมนษุย์ของนกัวิจยัในสาขากายภาพบําบดั เพ่ือใช้ในการพฒันาเคร่ืองมือวิจยัตอ่ไป 
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ABSTRACT 

High-tech research instruments have a vital role to develop the knowledge and capability 

in several fields. Currently, high-tech research technologies in the biomedical fields are 

expensive and require in-depth specific skill. In the Faculty of Physical Therapy, Mahidol 

University, we have several outstanding high-tech research instruments. However, the certain 

researchers in this faculty do not favor to use these research instruments. To improve these, we 

should study the usability, potential issues, and expectation of research instruments from 

researchers in the physical therapy fields. There are significant of realizing and managing 

approach to provide superior operation, interaction, and inspiration. 

 This study has surveyed the issues regarding usage of high-tech research 

instruments in the Faculty of Physical Therapy, Mahidol University by using the questionnaire. A 

sample group is the students, instructors, and therapists that used the high-tech research 

instruments. The topics in a questionnaire consist of the subject’s background, the instrument 

usability, the potential issue, the expectation for development approach. The average data 

interpreted into three levels of the Likert scale by use three criteria for interpretation: agreement, 

uncertainty, and disagreement. Finally, the results conclude descriptive statistics by using 

percentage, average, and standard deviation. 

 From the results, they provide useful appropriate approach for managing high-

tech research instruments in the Faculty of Physical Therapy, Mahidol University. Hence, the 

operation and the specification of high-tech research instruments decide to use appropriately 

regarding researcher’s experience. Moreover, the human factors of researchers in the physical 

therapy fields regarding high-tech research instruments are obtained for developing the 

research instrument. 
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Introduction 

Background 

High technology of research instruments has a vital role to develop the knowledge and 

capability in several fields. Therefore, the end user should have the essential skills for operating and 

troubleshooting those high-tech instruments. Currently, high-tech technologies in the biomedical fields 

mailto:nattaporn.int@mahidol.ac.th
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are expensive and require specific skills. Hence, the operation and specification of high-tech 

instruments should decide for using appropriately regarding user’s experience. 

In the Faculty of Physical Therapy, Mahidol University, they have several outstanding high-tech 

research instruments and have strategic plan to be excellent by research. However, certain users in 

this faculty do not favor to use regarding these research instruments. To improve these, the authors 

have planned to study the usability, the potential issues, and the expectation of research instruments 

from users in the physical therapy fields. There are significant of realizing and managing approach to 

provide superior operation, interaction, and inspiration for users in the Faculty of Physical Therapy, 

Mahidol University. 

Objectives 

 To study the potential issues of research instruments from users in the Faculty of Physical 

Therapy, Mahidol University 

 To study the expectation for development approach of research instruments from users in the 

Faculty of Physical Therapy, Mahidol University 

 To exhibit the appropriate managing approach of research instruments for administrators in the 

Faculty of Physical Therapy, Mahidol University 

Scope 

Use the questionnaire to study usage’s behaviors of high-tech research instruments from 

students, instructors, and therapists in the Faculty of Physical Therapy, Mahidol University. 

Expected Benefits 

 Human factors of researchers regarding research instruments in the physical therapy fields. 

 Appropriate approach for managing research instruments at the Faculty of Physical Therapy, 

Mahidol University. 

 

Literature Review 

The questionnaire is widely used in the survey as a research tool. Nowadays, it becomes 

capability that is the most popular because it directly derived information from the actual. Hence, the 

information is reliable and up to date to solve problems, set policy, and plan development. Two 

advantages of the questionnaire are a collection of query data allows the data is the same manner or 

style (uniformity), and the information is the same manner as the original (primary data) [1]. 

Questions of the survey research can classify into three structures: closed-ended, open-

ended, and contingency questions [2]. From the condition s of easy to answers, specific questions, 

and no difference between articulate and inarticulate respondents, the closed-ended questions are the 
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best adoption. The color of the questionnaire has effected on response rate. The most effective color is 

purple regarding both of genders, all age groups, and each response wave [3]. 

The practice of evaluating interaction with technology is embedded in disciplines such as 

human-computer interaction, cognitive ergonomics, error analysis, skill rule, knowledge based 

behavior, and resolution can provide biases [4]. The impact from understanding technology on the end 

user is an importance human factors that should realize. The factors that should focus in design to be 

the criteria for implementation processes consist of organizational factors, technology factors, job 

factors, and individual factors [5]. 

 

Methodology 

This study has surveyed the issues regarding usage of high-tech research instruments in the 

Faculty of Physical Therapy, Mahidol University by using the questionnaire. All methods will describe 

as follow steps. 

Data Collection 

A sample group is the students, instructors, and therapists of the Faculty of Physical Therapy 

that used the high-tech research instruments. There are target populations (N) about 70 people 

(October 2012). Therefore, it can calculate a sample size (n) by giving level of precision (e) equal 0.05 

from the Yamane’s formula [6]: 

 

𝑛 =
𝑁

1 + 𝑁(𝑒)2
=

70
1 + 70(0.05)2

≈ 60 𝑝𝑒𝑜𝑝𝑙𝑒 

 

Questionnaire has three main parts as shown in Figure 1. First part is checklists and yes-no 

questions of the subject’s background and the instrument usability. Second part is rating scales of the 

potential issue and the expectation for development approach. They are designated into five scales 

consisting of: 5 is strongly agree, 4 is agree, 3 is uncertain, 2 is disagree, and 1 is strongly disagree. 

Last part is comments and suggestions on the instrument usability, the potential issue, the expectation 

for development approach, and others. 

Content validity of this questionnaire was approved by three experts in several fields from 

Mahidol University consisting of: Assoc. Prof. Somboon Sirisunhirun, Ph.D. from the Faculty of Social 

Sciences and Humanities, Asst. Prof. Jarugool Tretriluxana, Ph.D. from the Faculty of Physical Therapy, 

and Asst. Prof. Jackrit Suthakorn, Ph.D. from the Faculty of Engineering. 

Relative validity of this questionnaire has obtained by examining on two subjects of non-target 

group in two trials. The average precision is 83.33 percentages. 
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Figure 1: Questionnaire for collecting the user behavior regarding research instruments. 

 

Data Analysis 

 The average data will interpret into three levels of the Likert scale. Subsequently, use these 

criteria for interpretation [6]: 

 

𝑇ℎ𝑒 𝑤𝑖𝑑𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 =
𝑆𝑐𝑜𝑟𝑒𝑀𝑎𝑥 − 𝑆𝑐𝑜𝑟𝑒𝑀𝑖𝑛

𝑆𝑐𝑎𝑙𝑒
 =

5 − 1
3

= 1.333 

 

If the average data is in the range of 3.668 – 5.000 points that interprets the agreement. 

If the average data is in the range of 2.334 – 3.667 points that interprets the uncertainty. 

If the average data is in the range of 1.000 – 2.333 points that interprets the disagreement. 

Finally, the results will conclude descriptive statistics by using percentage (%), average (𝑋�), 

and standard deviation (𝑆𝐷). 

 

Results 

First wave of collected results is from the subjects that doing the research in motion analysis 

track. The usually high-tech research instrument that they used is the Vicon motion capture system. 

This system consists of the AMTI force plates, the Bonita Optical cameras, and the Noraxon EMG 
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sensors. Sixty percentages of these subjects are the instructors and the rests are master degree’s 

students. The average time spent from all subjects is about 3.30 hours per time. 

The results in the section of source of instrument usability are shown: 

 All subjects have learnt from class. 

 Sixty percentages of subjects have read the advertised brochure, and the rests did not. 

 Sixty percentages of subjects have read the manual in depth, and the rests did not. 

 Sixty percentages of subjects have attended the training course, and the rests did not. 

 All subjects usually read the research article or technical note. 

 All subjects usually ask the expended person. 

 All subjects usually search from the internet. 

The results in the section of list of potential issues are shown: 

 From a wording of “there are sufficient instruments for users”, it got 4.8 points of average data 

that interprets the agreement. 

 From a wording of “user has basic knowledge and skill”, it got 4.2 points of average data that 

interprets the agreement. 

 From a wording of “it has taken short time for learning curve”, it got 2.8 points of average data 

that interprets the uncertainty. 

 From a wording of “hardware performance is perfect”, it got 4.0 points of average data that 

interprets the agreement. 

 From a wording of “software performance is perfect”, it got 3.4 points of average data that 

interprets the uncertainty. 

 From a wording of “it is easy to use”, it got 2.4 points of average data that interprets the 

uncertainty. 

 From a wording of “there is enough technical assistance”, it got 3.6 points of average data that 

interprets the uncertainty. 

The results in the section of expectation for development approach are shown: 

 From a wording of “it is lightweight and has comfortable size”, it got 2.6 points of average data 

that interprets the uncertainty. 

 From a wording of “instrument preparation is fast and easy to set up”, it got 3.6 points of 

average data that interprets the uncertainty. 

 From a wording of “instrument instruction is practical and easy to use”, it got 3.6 points of 

average data that interprets the uncertainty. 

 From a wording of “Graphical User Interface (GUI) is intuitive and attractive”, it got 4.2 points 

of average data that interprets the agreement. 
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 From a wording of “result illustration is efficient and useful”, it got 4.8 points of average data 

that interprets the agreement. 

 From a wording of “it has more confidence on safety issue”, it got 4.8 points of average data 

that interprets the agreement. 

 From a wording of “it is compatibility with other instruments”, it got 4.8 points of average data 

that interprets the agreement. 

 

Discussion and Conclusion 

High technology of research instruments have required time for learning curve. Hence, they 

are not easy to use for the basic user. Instrument preparation, instrument instruction, and software 

performance have provided some issues for users. All users like the instrument that is lightweight and 

has comfortable size. 

Almost subjects have studied for using the high-tech research instrument in several sources. 

However, they still have some complicated issues regarding those instruments. There are occurred 

because the behavior background of the normal therapist in Thailand. Perchance, if they have enough 

the suitable technical assistance to support and advice, these issues will decrease. 

From the results, they provide useful appropriate approach for managing high-tech research 

instruments in the Faculty of Physical Therapy, Mahidol University. Hence, the operation and the 

specification of high-tech research instruments decide to use appropriately regarding researcher’s 

experience. Moreover, the human factors of researchers in the physical therapy fields regarding high-

tech research instruments are obtained for developing the research instrument. 
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