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Abstract

The wheels of vehicles (a metaphor for the contrasting words listed below) are connected and interlocked. It can be challenging
to disseminate information effectively in an emergency situation, and it is important in normal times for community residents
and experts to work together to communicate and use information effectively. In the event of a global health crisis, such as a
pandemic, it is imperative to promote health literacy through collaborative approaches involving national and international
stakeholders. In this talk, I describe the process of putting the concept of health literacy into practice after the Fukushima
nuclear accident, and the connected pairs of wheels involved. After the nuclear accident, health professionals faced the
challenge of infodemics. For improving communication skills, health literacy training for health professionals was planned and
implemented. Mid- to long-term evaluation of the training confirmed that communication skills were improved among the
participants. Subsequently, a participatory school health project called Creative Health was designed and implemented to foster
health literacy among children in the community. Creative Health is a health promotion method that empowers participants to
improve their own health through creative activities. Students who underwent the program showed increased positive attitudes
toward their health and community, and teachers recognized the children’s capacity as active agents in the community. This
program is being expanded to other countries in Asia and Africa.
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A Qualitative Analysis of Patients' Decision-Making Processes in a Modern
Society with Diversified Sources of Medical Information
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Abstract
This qualitative study explored the impact of different sources of medical information on patient decision-making in shared
decision-making (SDM) processes. Survey participants were recruited from registered monitors who, as patients, considered
themselves to have made significant decisions in their own illness experience. Semi-structured interviews were conducted with 20
eligible participants. The study was not restricted by participant disease type but focused on interactions with different sources of
medical information. Verbatim transcripts of the interviews were analyzed using narrative analysis methods, from which four
decision-making models were identified: I) openness to doctors, II) openness to familiar persons, I1I) closedness to doctors, and
IV) openness to the environment. These models reflect the relative openness or closedness of the patients to primary information
sources. Results highlight that the decision-making process is significantly influenced by the availability and type of information
source. Additionally, the relational aspect of the information provider is more important than the content itself. This suggests that

healthcare providers need to understand patients' information access preferences to effectively facilitate SDM.
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Keywords: Decision-making process, shared decision making, sources of medical information, semi-structured interview,

qualitative analysis
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Abstract
Objective: This study was performed to clarify how long it takes nurses to understand the message content from mechanically
ventilated critically ill patients during patient-initiated two-way communication, as well as the specific message content
understood by the nurses.
Methods: This was a video-based observational study involving seven patients and seven registered nurses. Communications
between patients and nurses were video-recorded in three critical care units of two hospitals in Japan from July 2019 to June
2020. Patient-initiated two-way communication scenes were extracted from the video footage. The message content understood
by the nurses in these scenes and the duration required to understand the content were descriptively analyzed.
Results: A total of 668.0 minutes of footage was videotaped, from which 36 patient-initiated two-way communication scenes
were extracted. Nurses understood the patients’ message content in 30 of these scenes. The message content comprehended by
the nurses included “Pain” (n = 7), “Question” (n = 5), and “Go home” (n = 2). Regarding the duration required for
comprehension, “Go home” took the longest at 195.2 seconds and “Pain” took the shortest at 3.6 seconds.
Conclusion: Patients actively convey their distress symptoms and personal concerns, and nurses take time to understand these
personal concerns.
EE
Fi : SEHIRIREEIR O N Ta B B B L2l a = —Ya UHEICBW T, F#MABEEA v —
WA ZEMFET D72 DICE LR R QR L7 A v B— VR EZHA LN LTz,
Jith + ICU, CCU, HCU TYRIR & T 7o N LIPREREEE BE 74 & 2 OBE O 0 FEAN 7 4 281, BE—F
MR a2 = —va VIREA T AR L, 0BT — X b EENRE LIl a = —a
GimAafht U, 2o O mE CHEMNEME LIz A » & — VN & EARICE U7 R & 5OR B9z ohr Lz,
T AR 668. 0 ) T o7z, SRERLEEND 36 DBRHE DA L2 2= —va VimaE R L7z, 36
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1. Introduction

One of the key communication aims within a hospital is to improve patient outcomes (Sitzer, 1996). Nurses communicate
with patients to understand their thoughts and feelings, clarify their needs, and provide appropriate care to help them recover.
Communication in the critical care area is also an essential element in supporting patient recovery.

Critically ill patients experience a variety of physical and psychological problems that need to be addressed, including pain
and anxiety. Furthermore, the patient’s condition can change rapidly over a short period of time, and interventions for those
problems must be implemented quickly. Therefore, communication in critical care settings requires understanding patient
messages accurately and quickly to provide appropriate nursing care. However, messages from mechanically ventilated patients
in critical care areas are often not presented verbally but rather in the form of gestures or other signals, and thus are not always
understood accurately and immediately.

Previous studies have clarified that mechanically ventilated patients desire to communicate a wide variety of message
contents, including physical, psychological, and social contents (Leung et al., 2018; Wallander Karlsen et al., 2019). The findings
suggest nurses are expected to grasp a broad spectrum of message content that patients desire to convey. Nevertheless, several
studies have reported that patients are often not understood by health care providers (Carroll, 2004; Yamaguchi et al., 2015) or
that nurses find it difficult to understand what patients are trying to say (Yamaguchi et al., 2013; Akroute et al., 2022). Moreover,
the prompt comprehension of patients’ message content is also crucial because mechanically ventilated patients in critical care
areas are typically in critical condition and their physical or psychological condition can rapidly fluctuate. However, prior reports
have shown that it takes longer than patients expect for nurses to understand them (Yamaguchi et al., 2015), or that nurses take
too long to understand what patients are trying to say (Yamaguchi et al., 2013). However, the best approach to solving these
problems remains unexplored. By analyzing specific scenarios in an actual hospital setting, it should be possible to develop
communication strategies that support accurate and prompt communication by nurses.

In light of the above background, the aim of this study is to clarify the duration of time required for nurses to understand
the patients’ message content in patient-initiated two-way communication scenes and the patients” message content that nurses
understand. We focus on patient-initiated two-way communication scenes because message content voluntarily uttered by
patients who require a great deal of energy to communicate are typically urgent ones that nurses must accurately and promptly

understand.

2. Methods

We previously studied the frequency and duration characteristics of communication between mechanically ventilated
critically ill patients and nurses. In the current work, we utilize the same dataset and classify the recorded data in the same way as
our previous study, and the method description below includes some parts quoted from our original paper (Yamaguchi et al.,

2022; Yamaguchi, 2023).
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2-1. Study design

We conducted a video-based descriptive observational study. An observation using video recordings is a useful and
powerful data acquisition tool that can accurately record the complex nature of nursing phenomena (Spiers et al., 2000). Because
of their inability to speak, mechanically ventilated patients rely on facial expressions and gestures to communicate with nurses,
making patient-nurse communication a complex phenomenon. To accurately analyze the time it takes nurses to understand
patients” message contents and nurses’ understanding of patients’ message contents, we need an accurate method to capture this

complex patient-nurse communication.

2-2. Setting and participants

We conducted data collection in three units of two western Japanese hospitals: an 8-bed intensive care unit (ICU) and 4-
bed coronary care unit (CCU) in a 150-bed cardiovascular hospital, and a 4-bed high care unit (HCU) in a 240-bed general
hospital. Patient-to-nurse ratios per 24-hour day were 2:1 in the ICU and CCU, and 4:1 in the HCU.

We included mechanically ventilated critically ill patients and the registered nurses assigned to them as participants in the
study. Patients were eligible if they were receiving mechanical ventilation through intubation or tracheostomy at an ICU, CCU,
or HCU, and had a Glasgow Coma Scale (GCS) score of E3VTMG6 or higher. If the patients were sedated, they needed to have a
Richmond Agitation Sedation Scale (RASS) score ranging from —1 to 1. RASS assesses sedation and agitation in adult ICU
patients with a 10-point scale ranging from -5 to 4 (Sessler et al., 2002). A score of —1 indicates a slightly impaired state of
alertness but with sustained awakening, while a score of 0 indicates an alert and calm state. A score of 1 indicates an
anxious/apprehensive but not aggressive state. Patients with RASS scores ranging from —1 to 1 can usually communicate with
nurses.

Nurses were eligible if they were registered nurses on the day shift assigned to the patients who consented to participate in

the study.

2-3. Data collection

Data was video recorded using a GoPro HERO6 Black ® camera (GoPro, Inc.) between July 2019 and June 2020. We set
up two fixed-point video cameras at the head and foot of each patient’s bed and recorded from 8 a.m. to 4 p.m., on only one day
during the mechanical ventilation period; however, recording was stopped during physical examination of the chest and
abdomen, excretion care, bathing care, family visits, and nurse break times. We ended recording at the time of extubating if the
endotracheal tube was extubated before 4 p.m. The records stored 2.4K and 30 frames per second.

We collected information about patients and nurses before recording was started. The patients’ information included age,
diagnoses, treatments, number of days on mechanical ventilation, and sedatives, as taken from electronic medical records. We
evaluated the GCS status and RASS status by observing patient-nurse interactions at the beginning of data collection. The nurses’
information included age and years of experience as a nurse and as a critical care nurse, as determined by an interview.

The study included seven patients and seven registered nurses on the day shift assigned to the patients in pairs. Table 1 lists
the characteristics of the patients and nurses for each case. Participant recruitment began by contacting 12 patients who met the
inclusion criteria. These patients were already equipped with mechanical ventilation or planned to use mechanical ventilation
postoperatively. Of these 12, three did not wish to participate in the study and nine consented to participate; however, two of the
consenting patients were weaned off mechanical ventilation by the day of data collection, so the final total of participants was
seven. We then contacted the seven registered nurses on the day shift assigned to those patients, and all agreed to participate in

the study.
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Table 1. Characteristics of patients and nurses for each case.

Case Patient Nurse
DA s Amy  mewm Um s T oot ap sk Yomoleoeen el g
ventilation

1 80s Female Intubation 13 HCU  Dexmedetomidine -1 E4VTM6 20s Female 13 13

2 60s Female Intubation 1 ICU No-sedation - E3VTM6 30s Female 5.0 6.0

3 60s Male Intubation 1 ICU Propofol 0 E3VTM6  20s  Male 2.6 2.6

4 40s Male Intubation 1 ICU Propofol 0 E4VTM6  30s  Male 10.7 5.7

5 80s Female Intubation 1 ICU No-sedation - E3VTM6  30s Female 4.9 0.9

6 70s Male Intubation 1 ICU No-sedation - E3VTM6 20s Male 2.9 2.9

7 70s Male  Tracheostomy 23 CCcu No-sedation - E4VTM6 30s Male 11.0 2.0

a) RASS score: The RASS status was evaluated only in the three sedated patients.
b) GCS: Verbal Response, one of the elements of the GCS, could not be tested in all patients because of intubation or

tracheostomy. Therefore, Verbal Response is denoted as VVT: Verbal Tube.

2-4. Data analysis

We analyzed the time required for nurses to understand patients’ message contents and how the nurses interpreted them in
patient-initiated two-way communication scenes as follows.
1) Annotation of patients’ and nurses’ communication-related actions

We identified patients’ and nurses’ communication-related actions on video footage. Communication-related actions in
patients were all head, upper limb, lower limb, trunk, and facial movements. However, we excluded eye movements (opening /
closing eyes, gazing) because they could not be extracted from the footage reliably due to postoperative patients’ eyelid edema.
The patient’s communication-related actions were annotated as one action unit from when a patient’s body part started moving to
when it stopped. First, all observed actions were descriptively labeled as observed (e.g., “nodding with the head” and “making a
gesture with the right hand™). The labels were then compared for each case and across all cases, and similar actions were given
similar labels. The only communication-related actions in nurses that were annotated were those pertaining to utterances to
patients. All observed nurses’ utterances to patients were listened to repeatedly and transcribed descriptively (e.g., “Wound?”” and
“Does it hurt?”).

Annotation of patients’ and nurses’ communication-related actions were made with reference to Mondada (2018) and
Mondada (2022), and the symbols used for annotation are listed in each figure legend (Figures 2 to 6).
2) Extraction of patient-initiated two-way communication scene

Using the annotated communication-related actions as a basis, we extracted the patient-initiated two-way communication

scenes. We defined a patient-initiated two-way communication scene as a single continuous scene that started when the patient
performed the first action and received feedback on it and ended when the nurse understood the patient’s thought or feeling.
Initially, we recognized the action showing the patient’s intention to start a communication and the nurse’s response to the action.
Second, we identified the nurse’s utterances that reflected the patient’s thoughts and feelings, as well as the patient’s actions
indicating agreement with those utterances. Finally, we extracted patient-initiated two-way communication scenes, where the
starting point was the patient’s action indicating a desire to communicate. The endpoint was either the patient’s action indicating
consent to the nurse’s utterance representing the patient’s thoughts or feelings, or the nurse’s response to the patient’s consent.
Note that the extracted scenes included some in which nurses did not ultimately understand what the patients wanted to convey.
3) Interpretation of patients’ message content and creation of codes and categories

The patients’ message content that nurses understood in each extracted patient-initiated two-way communication scene
was interpreted as follows. First, we identified the nurse’s utterances that related to the patient’s thoughts or feelings, and
interpreted the patients” message contents that were understood by nurses from the identified utterances. Second, codes were

created using words that most clearly expressed the interpreted message content. An example is provided in Table 2. One scene
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created only one code, the recording footage was repeatedly viewed, and the coding process was carried out by a single
researcher. Third, all created codes were compared, classified into the same category if they were similar, and named to represent
the patients’ thoughts or feelings that nurses understood.
4) Calculation of the frequency and duration of scenes

The number of scenes classified in each category and subcategory was counted. We also calculated the duration of each
scene and determined the maximum and minimum duration of the scenes classified in each subcategory. Note that we calculated
all scenes on the order of milliseconds, but use seconds for the discussions in this paper.

The analysis process was reported and discussed at regular meetings attended by multiple researchers who were licensed

registered nurses and had clinical experience. ELAN version 5.9 was used for annotating the video.

Table 2. Example of the coding process.

Transcript Identification of nurse’s  Interpretation of Created
utterances that related patients’ message code

to the patient's thought ~ content understood

or feeling. by nurses
1.  Patient: Raises the right hand.
2. Nurse:  Uh huh.
3. Patient  Touches the chest with the right hand.
4. Nurse:  Wound? Wound? I have a wound Wound pain
5. Patient Nods. pain.
6. Nurse  Does it hurt? Does it hurt?
7. Patient  Nods with a smile.
8. Nurse: |am going to prepare some pain medication.
9. Patient Nods.
10. Nurse:  Uh huh, I see.

2-5. Ethical considerations

The ethics committee of the Graduate School of Health Sciences, Kobe University, approved this study (approval number:
682), as did the ethics committees of Higashi Takarazuka Satoh Hospital (approval numbers: 1-6) and Kawasaki Hospital
(approval number: 1-4-1).

Patients scheduled for mechanical ventilation after surgery were contacted, the study was explained, and written consent
was obtained from all patients. Oral consent was obtained from patients already on ventilators, and written consent was obtained
from family members. All nurses received an explanation of the study and gave written informed consent. Participants watched
the recorded footage after data collection, and every patient and nurse allowed the use of the data.

Access to the recorded data was limited to the researchers involved in the analysis. Recording data was password-protected

and stored in locked cabinets.

3. Results
We recorded a total of 668.0 minutes of video and extracted 36 patient-initiated two-way communication scenes with a
total duration of 24.2 minutes. In 30 of the 36 patient-initiated two-way communication scenes (83.3%), nurses understood the

patients’ message content, and in six of the 36 scenes (16.7%), nurses were unable to understand patients’ message contents.
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3-1 Duration it took nurses to understand patients’ message content

The first set of analyses examined the duration of time required for nurses to understand the patients’ message content.
Figure 1 shows the maximum and minimum duration required for nurses to understand message content. As shown here, “Go
home” took the longest at 195.2 seconds, followed by “Question” at 105.8 seconds. In the “Question” scene, which took 105.8
seconds, the nurse ultimately understood the question “Where is my cell phone?”. From the data presented in Fig. 1, the
minimum duration for “Go home” was 159.1 seconds, which was longer than the maximum duration for the other seven types of
message content. As for the minimum duration, “Pain”” was the shortest at 3.6 seconds, followed by “Dyspnea” at 3.8 seconds. In
the “Pain” scene, which took 3.6 seconds, the nurse understood that the patient had a sore throat, and in the “Dyspnea” scene,
which took 3.8 seconds, the nurse understood that the patient had sputum retention. However, some message content took nurses
relatively longer to understand, even for “Pain” and “Dyspnea”. For example, it took 95.1 seconds to understand communication
relating to lower back pain, and 60.9 seconds for difficulty in breathing (Fig. 1). These findings suggest that nurses understood
patients’ physical symptoms relatively quickly, but it took them longer to understand message contents that indicated patients’

personal concerns, such as “Go home” or “Question”.
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Figure 1. The maximum (top of bar) and minimum (bottom of bar) duration required for nurses to understand each
subcategory (message content). The number written under each subcategory indicates the number of scenes included in that
category.

c) d): Subcategories of Hot and Thirst each had only one scene, so their maximum and minimum durations were the same.

3-2 Patients’ message content that nurses understood and the scene frequency

The second set of analyses examined the patients’ message content that nurses understood and the scene frequency. As
shown in Table 3, nurses understood physical symptoms such as pain and dyspnea in 16 out of 30 scenes, and they less
frequently understood the patient’s questions in five scenes and desire to go home in two scenes. Our data suggests that patients

actively convey their physical problems and, in addition, their personal concerns.
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Figures 2 to 4 are excerpts from scenes in which nurses understood patients’ message contents, such as “Physical
symptom”, “Question”, and “Go home”. Figure 2 shows an extracted scene in which a nurse understands about a patient’s sore
throat. Here, by observing the patient’s mouth-opening action (line 5), the nurse understood that the patient had a sore throat (line
10). Figures 3 and 4 are extracts of scenes in which the nurse understood a question about the location of a cell phone and in
which the nurse understood the patient’s desire to go home, respectively. These nurses guessed the message content from the
patient’s lip movements (lip reading) and gestures, but ultimately figured it out using the alphabet board (lines 21 to 25 in Fig. 3
and lines 4 to 49 in Fig. 4). These results indicate that nurses understood the patients” message content from the patients’ gestures
and lip movements (lip readings), but when they could not understand, they obtained text-based information by using the
alphabet board, after which they understood the message.

Our results also showed that there were seven scenes in which nurses understood that the patients were communicating
“No problem” (Table 3). Figure 5 is an extracted scene where the nurse understands that the patient is not in pain. The nurse
noticed the patient's grimacing face (line 1), checked for pain (line 3), and finally understood that the patient had no problem. Our

findings indicate that nurses reliably respond to patients’ communication-related actions that seem to be telling something.

Table 3. Patients’ message content understood by the nurses and scene frequency of each content. (n = 30)

Category Scene Subcategory Scene Code Scene
frequency frequency frequency

Physical 16 Pain 7 Sore throat 5
symptom Wound pain 1
Lower back pain 1

Dyspnea 5 Sputum retention 3

Difficulty in breathing 2

Change posture 2 Turn my body to the left 1

Head up 1

Thirst 1 Drink water 1

Hot 1 Feel hot 1

No problem 7 No problem 7 No pain 3
Only move my body 3

Not hot 1

Question 5 Question 5 Where is my cell phone? 1
What time is it now? 1

Where am 1? 1

What are you going to do? 1

Where is the nurse call bottom? 1

Go home 2 Go home 2 Want to go home 2
Scene total 30 30 30
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1 Pt —  Grimacing.
2 0.6)
3 Ns Are you hurting somewhere now?
ECHEGHEN?
4 (2.6)
5 Pt Opens mouth. (0.3) *Opens mouth.--->
6 Ns Mouth?
=g
7 (1.1
8§ Pt Nods.
9 0.1)
10 Ns = Asorethroat?
HEHYFELY 2
11 (0.6)
12 Pt Nods.
13 0.1)
14 Ns Uh-huh, uh-huh, uh-huh. (0.7) Tube in your mouth. (0.3) It's okay, you can close it. (2.2) Ifyou* extube it,
SASASA BANE BWTT & ALTRLE 1AV
1S Pt -
16 Ns 1t # will be easy.
. BYFEITDOTH,
17 Pt # Moves the mouth [ltand rt] --->
[Nods. ]
18 Ns Uh-huh, uh-huh. #
Sk Sh
19 Pt --->#

Figure 2. An extracted scene from 31:04 to 34:30 in case 6, where a nurse understood about a patient’s sore throat. The
numbers in parentheses indicate the duration between actions in seconds, with the condition that if the duration is less than 0.1
seconds, it should be omitted. “---” indicates an ongoing action, “[]” indicates an overlap with the previous action, and “*--->"
indicates an action continuing across subsequent lines until the same symbol “--->*” is reached. In addition, “—” indicates the
action that led the nurse to start a communication with the patient, and “=" indicates the utterances that represent the patient’s
thoughts or feelings. Patient is abbreviated as Pt, nurse as Ns, right as rt, and left as It. The original Japanese text is included for

the nurse's utterances.
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1 Pt — Beckons with rt hand. Put rt hand on the ear. [ ------mnsnnn-mm- i
[ Lifts the head. ]---
2 (19.8) ((The nurse discussed care coordination with the team nurse.))
3 Pt Scraches rt eye with rthand.  *Gesture to press a button.--- [ -==----=---—- J-—>
[Moves lips.]

4 Ns Huh? Remote* control [? ]

Z? YEQAV?
5 Pt > [Nods. ] ---
6 (0.5)
7 Ns Do you watch [ TV? ]

TLERFY?
8 Pt [ Shakes the rt [hand. ] ]
9 Ns [ Different? ]

E>57
10 Pt #Putsrt [ hand on theear. ] --—>
11 Ns [Oh, earphones? ]
H. EOPD?
12 Pt Moves # lips.---
>H#

13 (0.5)
14 Ns What [? ]

Sh?
15 Pt [Moves lips.] ---
16 (1.6)
17 Ns What?

ez
18 0.2)
19 Pt Moves lips.
20 (24.1) ((The nurse discussed care coordination with the team nurse.))
21 Pt Pointsto [ the letters ] on the [alphabet ] board. ---
22 Ns [Su? 1 (194) [Suand ma?]

ERG TE?

23 (0.1)
24 Ns Su and ma?

TE?
25 Pt Nod [s. ]

[Points] to the letters on the alphabet board.

26 (0.8)
27 Ns = Cell [phone ]?

TEIE?
28 Pt [ Nods. ]

Figure 3. An extracted scene from 1:55:50 to 1:57:36 in case 7, where a nurse understood a patient’s question about the
location of a cell phone. The numbers in parentheses indicate the duration between actions in seconds, with the condition that if
the duration is less than 0.1 seconds, it should be omitted. “---”” indicates an ongoing action, “[]” indicates an overlap with the
previous action, and “*--->" indicates an action continuing across subsequent lines until the same symbol “--->*” is reached.
“—” indicates the action that led the nurse to start a communication with the patient, and “=" indicates the utterances that
represent the patient’s thoughts or feelings. In addition, (())”indicates notes or explanations provided by the transcriber. Patient

is abbreviated as Pt, nurse as Ns, and right as rt. The original Japanese text is included for the nurse’s utterances.
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1 Pt — Moves lips. (0.9) Moves lips. (1.6) Moves lips.

2 (0.6)
3 Ns What, what Lis it? ]
fr, facy >
4 Pt [Moves lips.] --- (7.2) Moves 1t hand fingers. (1.1) *Points to the letters on the alphabet board.--->
5 Ns Ke ?(0.1) Keandi ?(0.3)  Keandi ?(0.3) Ke, i and * tsu ?
2 . W2 . 12 . L, 272
6 Pt --->* (0.4) Waves the rt hand.
7 Ns Different?
ES7?

((In lines 8 to 41, the patient communicated with the nurse using the alphabet board, gestures, and lip movement.))

42 Ns Ke, i, and [sa? ]
T &2
43 Pt [Nods] ---(0.2) # Points to the letters on the alphabet board.--->
44 Ns = Police?
BR?
45 0.2)
46 Pt Nods.
47 0.2)
48 Ns What # do you mean the police?
BERNESLELE?
49 Pt ---># (1.3) Beckons with rt hand. (0.4) Beckons with rt hand.
50 2.2)
51 Ns Police? (0.2) You +mean here is a police [station 1, right?
30 CINERESTVSE, BS57
52 Pt +Beckons with rt hand.--->

[Shakes the head.]
53 Ns = Call [them?] *

FAT?
54 Pt —>+
[Nods.] --
55 (0.6)
56 Ns = Ah, ha, ha. (2.4) Do you have something to do? (0.5) To the police? (2.9) [@Home? ]
H. 1F. (Fo AN, REHYET? Z®(z? Edc
57 Pt [eNods. ] --->

58 Ns = Do you mean you want to go home? @
R, BYELMNE2TESETIAR?
59 Pt >0

60 Ns = Areyou saying you want the police to take you home?
BATHEST. X PHKICOTETIN?

61 Pt Nods.
62 (0.6)
63 Ns Smile.

Figure 4. An extracted scene from 2:33:36 to 2:36:15 in case 7, where a nurse understood a patient’s desire to go home. The
numbers in parentheses indicate the duration between actions in seconds, with the condition that if the duration is less than 0.1
seconds, it should be omitted. “---” indicates an ongoing action, “[]” indicates an overlap with the previous action, and “*--->”
indicates an action continuing across subsequent lines until the same symbol “--->*” is reached. “—” indicates the action that led
the nurse to start a communication with the patient, and “=” indicates the utterances that represent the patient’s thoughts or
feelings. In addition, (())”indicates notes or explanations provided by the transcriber. Patient is abbreviated as Pt, nurse as Ns,

and right as rt. The original Japanese text is included for the nurse’s utterances.
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1 Pt — Grimacing.

2 (1.2)

3 Ns Are you hurting somewhere?
EoMWEHET?

4 0.2)

5 Pt *Shakes [head.] --->

6 Ns = [dre 1 * you lalright? ]

AXKTY?
7 Pt --->* [Nods. ] ---

Figure 5. An extracted scene from 44:33 to 44:39 in case 4, where a nurse understood that the patient was not in pain. The
numbers in parentheses indicate the duration between actions in seconds, with the condition that if the duration is less than 0.1
seconds, it should be omitted. “---” indicates an ongoing action, “[]” indicates an overlap with the previous action, and “*--->”
indicates an action continuing across subsequent lines until the same symbol “--->*” is reached. “—” indicates the action that led
the nurse to start a communication with the patient, and “=" indicates the utterances that represent the patient’s thoughts or
feelings. In addition, “(())”indicates notes or explanations provided by the transcriber. Patient is abbreviated as Pt and nurse as

Ns. The original Japanese text is included for the nurse’s utterances.

3-3 Scenes where nurses were unable to understand the patients’ message content

Our findings showed that nurses were unable to understand patients’ message contents in six out of 36 patient-initiated
two-way communication scenes (16.7%). The maximum duration of scenes in which nurses were unable to understand patients'
messages was 199.5 seconds, and the minimum duration was 16.8 seconds. Figure 6 shows an extracted scene where the nurse
could not understand the patient’s message content. When the nurse saw that the patient was writing in the air using fingers (line
1), the nurse responded to the action. The nurse used the alphabet board to try to understand what the patient was conveying
(lines 7 to 12) but still could not understand. Despite the encouragement to use pen and paper for communication, the patient
could not write (line 56). The nurse requested once again that the patient use the alphabet board, but the patient could not convey
their intended message, leaving the nurse unable to comprehend (lines 61 to 73). This result suggests that there are situations in

which nurses are unable to understand patients’ message content, no matter how much time they spend trying to understand it.
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1 Pt —  Write in the air with rt [hand. ]
[Moves] lips. (1.4)  Turn the head. (1.9) Move [lips. ]
[Makes a ] pointing gesture with rt hand.

2 (7.4)
3 Ns I'm sorry. (0.1) [ Just, ] [1 don't understand. ]
THATEL beok RMNLEVDT
4 Pt [ Turns the head.] [ Moves fingers of rthand. ] ---(0.1)  Turns  [the head.]
[ Moves ] fingers of rt hand.---
5 (1.0)
6 Ns Can * [ have you point your finger?

5. HLTEL 52 TRLTYM?

7 Pt * Points to the letters on the alphabet board--- >
(0.8)
9 Ns What you want to say. (0.7) A word would be fine. (6.4) *
Euznie HETHLWTY
10 Pt >k
11 (1.8)
12 Pt Points  [to the ] letters on [ the alphabet ] board.--- [ ------mmmmmmmeev 1 -
13 Ns [Niz 1 (1.7) [ Niand Shi? 1 (11.1)  [Ni, shi, and u? ]
=2 I=.L? . L. 57
14 Pt Shakes rt [ hand. ]
15 Ns [ Different? ]
ES7?
16 Pt Makes [a gesture ] to make 2 and 4 with rt fingers.
17 Ns [Two laps?]
2@

((In lines 18 to 55, a physical therapist came and three-way communication began. The patient tried to communicate through lip movements. The physical therapist facilitated
pen and paper communication.))

56 Ns You can't write? [ Smile ]

EHhhAA?
57 Pt [ Grimacing.] ---
58 (27.0) ((The nurse discussed with the physical therapist what communication method would be best for the patient.))
59 Pt Opens the mouth and sticks out the tongue.
60 (0.7)
61 Ns Can 1 ask you to point to the alphabet [board again? ]

H5—E. HELTHH>TRLTIN?
62 Pt [Turns the head. ]
63 (0.5)
64 Ns What you said earlier. ~ (0.7)  Ni? (0.4)  What comes after "ni"?  (0.3) Ni?

EoE B3 T2 & 1=? (SRR RGE R 1=
65 (1.4)
66 Pt Moves rt fingers.
67 Ns Different?

&5
68 (7.8)
69 Pt Points  [to] the letters on [the] alphabet [ board.] ----

[71 9.2) [471 (0.5) 77 1
(A% H? (%4

70 (0.3)
71 Ns You don't know, right?

DAL
72 Pt Nods.
73 Ns Smile. You are all right.

KL%,

Figure 6. An extracted scene from 1:18:09 to 1:21:28 in case 7, where a nurse could not understand the patient’s message
content. The numbers in parentheses indicate the duration between actions in seconds, with the condition that if the duration is
less than 0.1 seconds, it should be omitted. “--- indicates an ongoing action, “[]” indicates an overlap with the previous action,
and “*--->” indicates an action continuing across subsequent lines until the same symbol “--->*” is reached. “—” indicates the
action that led the nurse to start a communication with the patient. In addition, “(())” indicates notes or explanations provided by
the transcriber. Patient is abbreviated as Pt, nurse as Ns, and right as rt. The original Japanese text is included for the nurse’s

utterances.
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4, Discussion

Our analysis clarified the duration of time it took for nurses to understand patients’ message content and the details of the
message content that nurses understood in patient-initiated two-way communication scenes. To date, since few studies have
explored this topic using data obtained from video recordings, the results of our study represent key findings that provide
suggestions for nurses to help them understand patients’ message content both accurately and promptly. Our main findings are as
follows.

First, we found that nurses were able to understand patients’ physical symptoms relatively quickly. Physical symptoms
commonly experienced by mechanically ventilated patients (e.g., pain, dyspnea, and thirst) have been reported in multiple studies
(Li & Puntillo, 2006; Campbell & Happ, 2010; Samuelson, 2011). It is presumed that nurses can understand physical symptoms
relatively quickly because they have a deep understanding of disease and treatment in the critical care area, and they are quite
familiar with those reported symptoms. On the other hand, we found that it took time for nurses to understand patients’ personal
concerns. Previous research has shown that communication between patients and nurses features the exchange of an average of
2.63 ideas per minute (Happ et al., 2011), and based on this result, it presumably takes about 20 to 30 seconds to understand one
idea. In the current study, we found that nurses took as long as two to three minutes to understand message content such as the
desire to go home, which clearly indicates that understanding patients’ personal concerns takes time. Patients may experience a
variety of concerns during a long period of treatment, and these concerns will vary from patient to patient in accordance with
their background. Therefore, it is thought that it takes time to narrow down and understand the wide range of personal concerns
expressed by patients.

Second, we found that in patient-initiated two-way communication scenes, nurses were able to understand approximately
80% of the patients’ messages. The most common messages nurses understood were those related to physical symptoms such as
pain; less frequently, they also understood patients’ questions and desire to go home. It has been reported that most of the
communication content of patients on ventilators is related to pain (Happ et al., 2004), and that patients also communicate
messages about their homes, families, gratitude, and religion (prayer), in addition to physical symptoms (Happ et al., 2004,
Leung et al., 2018). Mechanically ventilated patients can be expected to experience many physical symptoms due to their critical
condition and the fact that they are undergoing invasive treatment. It is also assumed that patients who are forced to stay in the
critical care ward for a long period of time will have various social concerns. This supports the belief that patients actively
communicate both their distress symptoms and personal concerns.

Finally, our research revealed that there were a few patient-initiated communication scenes where nurses were unable to
understand the patients’ message content. These findings are consistent with previous research showing that nurses experience
difficulty understanding patients’ messages (Carroll, 2004; Yamaguchi et al., 2015), and that patients often experience not being
understood by health care providers (Yamaguchi et al., 2013; Akroute et al., 2022). In addition, our study clarified that while
nurses made an effort to understand patients” message content by utilizing various communication methods, there were still
instances where they could not grasp them. The message content that patients actively try to communicate is naturally important
to them, which means there is an important need that require intervention. It is therefore vital to consider methods for accurately

understanding the patients’ message content.

Implementation for communication practices
Our analysis clarified that it takes time for nurses to understand message content indicating personal concerns (such as the
desire to go home) and some physical symptoms (such as lower back pain). While it is important to take the time to understand,
mechanically ventilated patients in critical care areas are in serious condition, and prolonged communication can exhaust them.
Therefore, it is vital to consider communication practices that enable nurses to understand patients’ message content quickly.
First, it is necessary to improve the Augmentative and Alternative Communication (AAC) methods utilized by
mechanically ventilated patients. In this context, non-technical AAC (e.g., lip-reading) and low-technical AAC (e.g., paper and

pen, alphabet board) are currently the mainstream communication methods in mechanically ventilated patients. Prior research has
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indicated that these communication methods have not changed much over the past three decades (Happ et al., 2011), and indeed,
the patients in our study sometimes used these AACs to convey their messages. However, patients may have difficulty using
these methods due to muscular weakness, poor vision, or tiredness (Bergbom-Engberg & Haljamae, 1993; Tolotti et al., 2023). In
our study, one of the reasons it took nurses time to understand patients” messages contents was that the patients’ physical
condition was quite serious, making it difficult and time-consuming for them to use AACs. It is thus imperative to introduce and
implement high-tech AAC, such as computers with communication support software, that enables patients to convey their
messages quickly and with minimal effort. Researchers have recently studied lip-reading techniques that use facial expression
features (Shirakata & Saitoh, 2020). Although this study did not specifically involve mechanically ventilated patients, its findings
could apply to patients with tracheotomies who have unrestricted lip movement. Critical care areas should also consider the
development and implementation of high-tech AAC, such as lip-reading using facial expression features. An easy-to-use AAC
method for patients will not only reduce the communication effort on the part of the patient but also help nurses quickly and
accurately understand the patient’s message content.

Next, there is a need to develop an education program that helps nurses acquire the knowledge and skills required to
communicate with mechanically ventilated patients. Prior research has shown that there are not enough training opportunities for
physicians and nurses related to communication skills with ventilated patients, even though such patients experience significant
communication problems (1Jssennagger et al., 2018). Recently, knowledge about the practice of communicating with
mechanically ventilated patients is growing. For example, our current study reveals that patients actively communicate their
personal concerns as well as the physical symptoms they are experiencing. It is therefore necessary to develop and implement
educational programs that incorporate the knowledge revealed in this and similar studies.

Interestingly, we found that when nurses asked questions of patients in response to their behavior, patients often told them
that they were okay or that there was nothing wrong with them. Although this study is primarily focused on communication
strategies that support the accurate and prompt understanding of the content of patients’ messages, we also suggest the
communication strategy of actively asking questions whenever the patients’ actions seem to be communicating something. We
feel that this approach gives patients a sense of security in that they are always being watched over by nurses. Therefore, in
addition to the habit of accurately and quickly understanding the content of a patient’s message, nurses should take up the

communication habit of proactively asking questions when they think a patient’s behavior is communicating something.

5. Strength and limitations

Communication occurring between individuals is based on unique expressions and understandings that can only be
understood between those individuals. Additionally, mechanically ventilated patients do not actually speak—they communicate
using nonverbal means such as gestures and facial expressions, which further complicates communication. Therefore, it is
necessary to accurately capture the phenomenon of communication as it really is. It is also necessary to properly analyze the
captured data. Video recording is said to be capable of accurately documenting complex nursing phenomena (Spiers et al., 2000),
and utilizing video footage allows multiple researchers to examine the data simultaneously during the analysis process (Caldwell
& Atwal, 2005). The results of our study accurately capture the complexity of communication, and the data were repeatedly
presented and discussed by multiple researchers before arriving at the results. We can therefore state with confidence that the
results of this study, which were based upon the analyzed content of communication between patients and nurses from video
recordings, are highly objective and reliable. Additionally, we utilized the recorded data to measure the duration it took for nurses
to understand patients’ message content, which we were able to extract in milliseconds to calculate the exact time.

However, this study has some limitations. First, the patients we examined had variations in terms of the time spent on
ventilators, ranging from 1 to 23 days. Patients will have different needs when using a ventilator for the short-term versus the
long-term, and what patients convey to nurses might also differ. Deeper insights could be gleaned if we analyzed the content of
messages conveyed by patients depending on the length of time they wore the ventilator. Second, our findings revealed that

nurses primarily used AAC to understand patients” message contents, but the relationship between the use of each AAC and the
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nurses’ speed of understanding was not analyzed. We should therefore analyze, for example, the nurses’ comprehension speed
when using the alphabet board versus when using written (pen and paper) communication. Adding this perspective to the

analysis will accelerate the development of AAC for mechanically ventilated patients.

6. Conclusion

In this study, we clarified that nurses typically understood patients” active message content relating to pain, dyspnea, thirst, and
feeling hot, and that they understood this content in a short amount of time. We also showed that, while nurses understood
message content such as a patient’s desire to go home or to ask a question, it took some time for them to understand. It is
therefore important for nurses to recognize that patients actively communicate both their symptoms and personal concerns, and to
understand these message content accurately and quickly. There is also a need to develop and implement new AAC methods that
enable patients to send message content quickly and accurately, as well as nurse education programs to improve their
communication practices. Further research should examine how patients’ message content varies depending on their ventilated

period and the relationship between each AAC usage and nurses’ speed in understanding patients’ message content.
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Note

This paper is a partial reconstruction of the doctoral thesis titled “Nursing Practices for Creating Communication
Opportunities for Mechanically Ventilated Patients in Intensive Care Wards: A Video-Based Observational Study” (Yamaguchi
A, 2023), originally published at Kobe University. The thesis can be accessed via the Kobe University Repository at
https://hdl.handle.net/20.500.14094/0100477878.
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Abstract

We developed the Performance Self-Rating Scale during Cooperative Learning for Students in Higher Education Institutions
(CoopSR scale) and verified its reliability and validity. We conducted an online survey of students enrolled in higher education
institutions in Japan, excluding graduate schools. Data from a total of 568 survey respondents were analyzed, and the alpha and
omega reliability coefficients for each factor (interpersonal reactivity tendencies and action control tendencies) of the scale, which
was developed through two preliminary surveys, were 0.805-0.914 and 0.801-0.914, respectively. The final factor structure
included three factors (“prioritizing oneself,” “prioritizing others,” and “assertiveness”) for interpersonal reactivity tendencies, and
two factors (“action-oriented tendency” and “state-oriented tendency”) for action control tendencies. The goodness-of-fit, adjusted
goodness-of-fit, and comparative fit index values were 0.869-0.891, 0.852-0.853, and 0.879-0.881, respectively. Significant weak
to strong correlations with existing scales and external standards were confirmed. The intraclass correlation coefficient for test-
retest reliability was 0.642—0.825 (p < 0.0001). These findings confirmed the reliability and validity of the CoopSR scale.

EHE

WRIFE R ORT o —< 2 2 B ORI &5 2B BB E R (CoopSR ) ZBi%E U ASHEM: - 2224 M 2 MRk L7,
RGUE, RFBREE RS BAROSEHERBNCEE T 2F4 T, V= TRAETEmRLZ, AREOSHRIGIL 568 4
T, 2 [BlO TAFHA TIER L7z CoopSR R (et NSRRI & IEBYEHIMENR) DR T o (FFEMELREIT 0. 805~
0.914, wi%¥0.801~0.914 257, BHEHIRRTHEEIT, P ASUSHHEMIL 3 KT [ACER] [hEEL] [74
—7 ¢ 7| IGEhEHME R X 2 IR (TEEEmME] DIRRERRAIME] C. GFI0. 869~0. 891, AGFI0.852~0. 853, CF10.879
~0.881 72o7z, BEFRE -SROHENE L OF B /2350 ~TRWEBI BRI R v, F 72 R Ik O BRSNS
0. 642~0.825 (p<0.0001) 7257, BLEX Y. CoopSR R EEDIZHNE - 24 VENHER ST,

F—U—F: BEEEHE. BREE. XTr—~r A MARSHEEE, EEEHIER
Keywords: higher education institution, cooperative learning, performance, interpersonal reactivity tendencies, action

control tendencies

1. FX
1.1 BEHEFHREICBTIBREE BT 53HE
B 5 O FHEATIEIZ L UE CEIRIE,2023) . BARDOEEHEKE (R¥EPE, K5, B, HE

36



HARNVAII o=l — 3 a UERGEE 15882 5 (2024)

W) 13894 THDH Y . RFEBREZBREFZELRIT 268 T AN LG SN TW5, BlRd HRIZ b b b T EFRE I
HIME R CL W D TR AR 23 % TV 2, AR 20 ARSI, FAEDS EIRAYICE Y MHEeREBIA)E (active learning)
HEE SN (TRAE RS, 2008) . FHTREBIAED 1 D TH HHIFFH (cooperative learning) 13, FiEDLHES
%025 (Barkley et al,, 2005/2009; PAH&ZI/K, 2005) . F#FHE CTHLIEH SN TERY (f)7,2016), 4% b EHE
RBENEL 72D 2 RSN D (B RS ZEZE AN, 2022),

WRTFE L X, T —TBIOFEBEEAOFE RS AL ERT 52 & & BHOBEANFECBMORDIZH
AL B> CTRETHHEFET, 2~6 NEEO/NMEMN A L A= OHERIOL &, BB 52 HEWRNLHED
LNLEEEHTHSH (BIH&ZLIK,2005), BFEITFEOSFMFLHENERE LT, 1) EEMHEKRERROMY. (2
AL N=IZ KD AR BIEERIC R IR THDH Z &), 2) ZHOMAFEOWME AL 7V —72Rk0¥H
HIEZ BT 2 2 L2 BA L NN=PNEMLCEMNT 5 L), 3) (RENIHEAROMRE & BEL (PR TIEs v
—TAUNR—IZEDHER IO LI END Z &), 4) BROEBRAEMREOIEE (FEH 2 E 23 iR O i - %)
HOEME - NALOMRED - DIZERMITEH ENT D) BHIF 5TV D (Barkley et al., 2005/2009; Johnson et al.,
2002/2010; BIH &% K, 2005),

EEABERE TOWFEEEIL, FERLEOaI 2= —v g ViBRA S L LT, ZHERERAHEH - A LT
Fi A 5 < BERELRE (Johnson etal., 2002/2010) 23:K& HIVAFRENZ VY, L, BRFEOA -BELEL TV
WEHBTPER 3B R LN L OFRERS (FH0,2017), ZV—7 T =27 2085 LHEIJA M LA (HTH,2014), b
UL, 8 BREOZRICMT 1% LW THRREEZ 2R T5, WbWwd ST HhE ) 2752031
R9 D T N— TR O RIEIR T 72 £ (B3R, 2014; BREF, 2005; West, 2014/2014) . Xt ¥ A7 DIIR BT, kfA L /3—
Wk U CHMEZ R DERIRAE TR RISE TG A TV DR AVRIB S LTV D, BRIS, A V=~ DT E - Nl £ Dk
ERF—LORIRIATLR (AT, F—2- "7 =< R) ICRIETHEICOWTIL, TR TS RGO Mg %
FROJEAFAURISE (emotional conflict) 73 F—2L « /X7 p—< U AZEH L Tz EHE STV % (Feyerherm & Rice,
2002; Pelled et al., 1999)

Johnsonetal. (2002/2010) (X, WRAFEEZHEMHED T —L- RT3 —< L AEEHH O, BRFEITKRD 5
NDPEDHERIA XL L LT 4 SHhE OB HERE - B - BERUEGR) % &, £ OBMERIRGIEEZ R LT D, Fix
. IO OFIE-FEOEAMICER LA 5 G, FEORIEE I ZRMAICEE L & OMFERBEN S (P&t
J#,2003) . WARFENC I DIENETH & & O T B AOIIRHAT 2 DR (LLTF, N7 4 —~ AP 126 R LT
SRENRDHDH LB X TE Tz, TOERITIL. 2000 FLFRICBELEED TEXTZARDTFAED [T F A A NMEfER)

MERTER) (A > 2 — v MEAHE] OB FICIE, RS — ARWRENFE L (R& =2, 2017; IR, 2002; %70,
2011; BLIL&/AH,2002; 3£,2009) . BAfH- [FFAMI 2R (BRI, 2006) 23R SNTW5, Fio MR~ R —HEE
PEAGRARCR ] OIEOFBIBIR (BRPE&IAAR, 2010) <, [P ~OFEFH —HHEMSIHE Ol & 0RO, (L
+-fE M, 2014) . FAEOFHSEN - T NMERBEH SN TEY, 23a=r—va U ~OEFE#HSCTNV—T%
Feo (Fmfh, 2017, AFEM, 2020; B M, 2014; J#F,2010) (Z27R2R8 > TWDLDOTIHARWhEEZ B, RS
FORIEHMIE 2 G D127 F—< o ZPEMICE BT ABERS D L& 277,

1.2 BRZEFHRONRT7 r—~ 2 BEFHIHRERZEOLENE

BRFEICB T 5L EOBEEREICT 2. BRIFEICBT 5T — -7 4 —v U A @mD T TR E MG
HHTC, HOHESE (selfregulated learning) (4%, 2009; Zimmerman & Schunk, 2011/2014) ORGHE H Lo, 24
MplREE O B & OFRM - BAE ATERIE O/ 7 4 —~< AP EZ B il 2 Z &8, BADONT 3 —< R
IR, ZNRT— LR T 3 —< U AN EIZFHSET 5O TIERWD) & OEELEN T,

H O HE L, FEEN B OBRAZBAICEE L, BHOFHBRICEINICEE L T\ Z e T, &R
[ECIE, 2000 LA/ NP R 2 DI EERIICRA DT E 72 ([MH,2022), BOFREFEO ZFERIT 1A X
HO(BCE=X Y 705 ) ) T8 T8I e, ThbIXFEEONRN T+ —v VRAICKBRT 5 L S
WTW5 (i, 2009; Zimmerman & Schunk, 2011/2014), £DOHTH, HOOFBMN LK I TEEL 2D HOE
=20 G M 1L DR O ~OBEAHT T IEREHT S RE L (7, 2009; Zimmerman & Schunk, 2011/2014)
EEARTuEALENTWD, LiL, BRZFEFOZED T 3 —< o AT, FEdBCHERRIC L > H
FALDSEG e Tk -5 L& -, BN TIEEL35< ., SBIZKRSEDEERON VI W H L Z &
Mo, KO OXoNTERDY—ABPMELEEZ LT,

FEE DT F—= AT D AT, R BRI B o CEME S IR IR = U A
N L OBURH LM ENTE Y (Fredricks, 2004; Panadero et al., 2015; Schwinger et al., 2009; _ikifth, 2017; HEA1,
2019; Wolters, 1999; Xu & Du2013) ., RELEFEIN TS H OO (Siddiqi et al.,, 2022; HEAM, 2012, 2015,2018; _Eijd
fih,2017; Zhoc, 2019) . Whl[AFHE A RitE L L7 b OITHERM (2018) DA TH o7z, Fio, THHOBEFREL, Bk
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SUFRFE W2 Lo TR ) TEm ] ICEANSYTOHRTRY., BEm) 25t 7 4+ —~ 2 AMf % A TR
i3 2 REEIIHEGR CE R ole, FRCE#EZ B IR R - fRatiki, T8 o TN M) oSN HEIC
IEY T E B2 ) (Hochschild, 1983/2000) (ZALE-S1F Hil, HELHEEERICL > T, BEE2HHRE
ar b= LT ZERBIRFIN TS, TOERT, FMBEMEORMEE IC T, (3 Hm - 1TE)mE - 8l
] ZFOTMRAFEEFONRT p—<  AEEICERT5 2 &1, ~VRI I a=lF—va VEICBIT A ERNEEE
Maa=r—ya rOREBIOEEL L TREMIIGHL QWA AREMNOERMND D L EZ DN,

bz & X0, GIRORBIRIEC 7> T, RIFE R OFED T 4 —~ o AR % B il 2 RE 2 7ERk
L. (BN 242 GET 5 2 & & BICHFEICE T LT,

B, BAFET D REDMAGIT, WE, HMESEEHE OB B ERRIT SN TN D 2 X (B,
2022, fEMKF, nd.) . FHEAIFEAITIRY, MR, SMAFRENFET L2 &b COR4,2022), RED
WHIHEZ @D D 72010, RFEBEZ RO 2@ S 2E KA CRPUOESHEE - AR 588, nd) ITEFT 2948 L L
[EIIEHEZE /348 2011 (International Standard Classification of Education) (UNESCO Institute for Statistics, 2012) I,
HAD ISCED-5 (FK, 2-3 FHl ORI FRIE) & ISCED-6 (K7, 4 FHilFMFERE) IZ3%4T5HD T, AL
TIMEEANC [PAE] ERET D, FREAZ. THRFYEDONT +—~ 2 8 Ol R &S B AR
(The Performance Self-Rating Scale during Cooperative Learning for Students in Higher Education Institutions) | & L. LI
[CoopSR RE] & &Eid 5,

2. CoopSR REDHERBESRDORRET
2.1 HEORIEHER
REEOFEME & ENEMKT 5 Z>OE&IE, LLTO L ) ICBREMIZER LTz,

BRI FE P D NT g — R PEE]: IR O E R B A T D7D FEE ORI AT A (B X D7),
BAE AT A (LD BROFETVAT A ((TET2 7)) OffEIC Lo THER SN DA OFRIKRIITT A DR
PET, TRIABIGPE ER] & [TEEFeHME ] TSN,

A SIS - TR FE R Ot A N — O FEORERE 72 SISkt L TR & 2 S 4L 2 A OFREAY - B b o
M, TACHEMAM: (self-oriented tendency) | & Tt FE M (other-oriented tendency) | 225725,

IEBFEAMEN - Wl 830 2R - AARIRIC R LT, B OB I -fTHEZ 2 e — L LR ELTE
LR R OIT4ORME T, lIEBHEAME (action-oriented tendency) | & NIRAEFREE: (state-oriented tendency) |
MHIRD,

22 EREAOMERNELE

1) BESEEPONRT y—< v R

AHFIEIC R 2 RRIZE DT g —~ 2 APEA X, H CiESE (P4, 2009; Zimmerman & Schunk, 2011/2014)

& F—3 7B (Edmondson,2012) 28 L Lz, A0 LBIRTE 2EHEOITLHORIK (T —< 1 R)

I FEEED > TWD FREIV AT A (B2 D)) G AT L U500 13TV RT 5 (T8T577)

B, FREIUCHREMIE O TIHR <, FEHBRBRICBW T, 2RO NERENICHEIER LR bAEREIND b

DEFHAL TS (FHEE, 2009; Zimmerman & Schunk, 2011/2014) ,

%72, Edmondson (2012) OF—3 » JHEGZE L L7-DX, AERROB®HRERTBZFN, WBRFED 450

G (B BEARTFBIROMESL, —HOMEAZTOWRIb, (SR ISR ORI & SR b, R O RERATBAR D

RiE) CHET 20D EEXTOTHD, TROLAERTIL, 27— M AIEEGE T [F—2%225< %

Tl BEMTIERL, [F—LamiEs s L) PEELRANTHS EIRFAL. AIEMICE X ZH L. MEMRR

LTV AR ZFRESE T, BB L O TP —F0bh Y FRaFRL— rodb ) FaEkLTnWa, HBREYE

BHRONT p—v A%, [ ARISHEER] & e ] o Z oo THR LD b, /INMEFITT 9

[F—=23 D) IZEREYTTWDLOTIERL, WRIO THRE) ICRET D3 AR, ¥ A7 ERGRRTEL S

FHEOITARMEICERES T TN LD TH D,

2) SEASSMEAE

RNBOGHEEERS (Davis, 1983; HiEfth,2017) &5 L Uiz IR ARG A] 200@E- S 720k, —ATHEE T2

TERE & B2 0 | W FE OBRE Db O FBHE N AT AT AWzt e b & OEG R EER NS

BV N H (Barkley et al., 2005/2009; BIFH&ZE7K, 2005) . *f A% (IR, 2003) CARRERER (FF1L&KEA, 2004, 2005)

WX LT, EDEDITHHLL T il s 7 e AN L THD,

PREABOSMEBIAD (i, TR & ThFERmE 23bv ., 3o/ hFfEmtE s id, A N —icxtd 5
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FISHRET, A o AN—ITEE ST B, B A S —D B 8RR A7 72 95 (Davis, 1983; Hi&Efh, 2017)
EFH SN TWD, AT T \FOARBEN ZEigiE) (B, 1997; Markus & Kitayama, 1991) O#LE2 G, H
BRI TRYT 4 72T 4 7 OWEAFET D Z L ka5,
3) THENFEHIBEM

IGENFHIEERS  (FAK, 2008; Kuhl, 1984, 1994; =4 fit, 2009) 12FE-S5< NEEKEHMER ) 2 —SHOER L LD
L BIATE OB T OO “LRITIER BRWVITEY 2 HICH B LT EEITEI 2% E LICT 5 [JeiEiE
L (procrastination) | (/N 2010) 1%, EADFEE DA T/ < (Giner-Sorolla, 2001; 7T, 1998; /N, 2010) . 2
N—TFRCOEBETLEBEZONOTH D, FHERERHNE TEEiE — 208 & LB L (AT &IERE,
2009; /ME&IFH, 2013) . FREUICHE Y MTEH 1072 S OIEFHEAIEEINE X, A L S— DM AR T K D BEEERIC
AOREL RIT LALSH TR EICRET SR EZ A5 (West, 2014/2014) , #LSMFIRE 2T 2FENND L T
— A A UR—IRDRE R, WAEE ~OEEAH T A REEICT 572 8 (BTES, 2014; € Hfh, 2017), #HFEZEICE
FBEEBEORT v AT A EE R LB 2T,

7ok, MIEDFHMERD (2, DEEMEmM) & DIRIEFRMME) 2350 IEiE R, B A7 A GREICT
DHRTTBRH) . G AT & FRBICHT 25E CHRRAHRORCR) B LOFETU AT & GREZ FATICE TR
DEEGRE) IZBW T, HAODOERAZEEOTENCE Lo MEM 42, REEFR AT E S OB X 2 EREofFEici Z L
W WE & STV D (HHK, 2008; Kuhl, 1984, 1994)

3. CoopSR T REDIEFERE

CoopSRTHREEIL, RIEEDAT— M A v MNEREBR LI, 28O TiHiia 2R CTER L7,
3.1 REDAT— A MNREOVER

RIEDOAT— A v MREE, AT %E b L2 TREARIGHEMER] 30 /B, [VEdhseslEm] 20 THE OF 50 1H
HEERM LTz, DRIABUSHEN] OAT— F A ME, BEREZRO TR & MR ZLicBR
L7z (% 153HH), 2FI LI TAEE, B - R mPERhE R (BE1Lfh, 2008; AREF&EHAR, 2016, AEEF, 1999;
EAR&AEF, 2008) <2, HFEHA - BRI ASUG REE G vE 8AAAR, 2010; JINEE, 2003; 7HY, 1999; AT & NEF=F, 2001; FF
L&KL, 2004; 43,2008) T. WHRIZFE TEL H 2MRPL (B, 2017,2018) ZHFAFE OHERHR L BS LbHE74
MHAT— AV MBS, MEEFHIEm] 1%, SERERO NEEfEmM) & DRESRmM) JLicB%
L7 (% 10EE), BB LTI, TEE - RIBIBmPERDE L (FAK, 2008; VoA &R, 2009) <0, [HEAE
XU TEENE-SE M) B L7 RUE (K, 2007; BB &EAR, 2001; /i, 2010; /ME&IEH, 2013; FLH,2017; =L,
1998; WER&ITE, 1991) TH o7,

B, AT — AV FMNREOIERIL, BERER S EU L2 AT DLFEFEE LERRIOT T v a7 v TEITV,
T 6HIEE Lz LFEAESEUIESL R0 ~6 L TH IS ETIEED),
3.2 PEFEL L EEM CoopSR REDIER

1) By - x5 - AESE

THHAE 1 TIE A7 — b AV MNERESOHBOHA ST Z H L1, BER CoopSR REZIEK T2 Z L2 AL
L7z, ®MBIT, AFIESHICT v 7r— b= — L LTBERL T D54 150 4 (B 50%) T, 2019 4E 4 A2
BILDF L TA VPTETIEM U7z, PROFEIL, 18 kL L 25 ki’ 95.4% T, ArEHERIL, K% 893% & 2
~4 EHIFFEER 10.7% 72572, AENEE. EARE4EHB, 27— A NRZS0EE, HHEHE 2 EHEE-
7o HHEFR, MROBRFERBREIEY B TH bV, FGHR A L =058 B - SOGOREICE-> T D
B ORNE - RFFBEEZHBICANLTH D o7,

2) EHHTOREREE

HHOHTOFEEEIT, KR [CEME u HERERFZ o) >6.0], 7o 78%E [(u-0) <1.0], Kb L IEET
X HIHH R ESSAHES (Item-Total correlation) & TEHH U A A > #FHEH (Item-Remainder correlation) [ E°7 >~ > OFABE %
$0.3 Kb L<130.7 L] (Streiner etal., 2015/2016, pp.78-80) & L7z, ZHrix. #iEt> 7 I IBM SPSS Statistics 24
EHEAL. AEAHEILS% & LTz,
3) EEHHTORER L EER CoopSR REDIER

B OHT ORGSR, SABUSTEEANE HTIZ Lo THREZE X DA V=545 L Rl EFbIcs ) %o 14
IH S, (EEFEHMERNT (T2 &2 DL, BERIZ T T U o< WIEEICE X 720INEH 72 0> 7 T 28 FEYEER
W7o, BREPEE & Lz, 2O ERFHIEB ISR L TiE, EBRFEE L OFELEWICLVIEELEYD, k5
DOHBATLHONETAT — M AV MNERICEEN TR TZNELZHIZRAT— A FE L TBILED L,
Bt DR ABORMEEER] 24 A (TH CHEmM) MbfEmdk) & 12 1B 32) . N&EhFHEm] 24 5 A
39



HARNVAII o=l — 3 a UERGEE 15882 5 (2024)

(TE@hfgmtE) DRRERRAME] & REB$2) b5 EEMR CoopSR RE (GH48THE) Z{ER L7,
3.3 FEFHE 2 & CoopSR T REEDIERR
1) B - x5 - AESE

TAEFRZE 2 TlE. EEM CoopSR R DR 11k & FEAFIMEM: 25 L. CoopSR T RIEAET 22 &% H
& Lz, 83, ARESMICT v — b= — L LTS L TV DA 250 4 (B 50%) ¢, 2020 43 H
WCELIC L DA T4 P TEM LT, $ROERT, 18 BLL L 25 MmN 95.6% T, FrEERIT. K (86.8%)
Db ENoT, FHERIT, EHRHEE - R BT R 22.4% ., FLFR/HM 17.6% 72 L1257,

AN, AR 5 THE LB ER CoopSR RJE 48 THE 72 -7z, Z#Tid, HHE T L ERMIK 7048 (—ik(k
SNTeh/N 2 BIEC L AR TN & 7~ > 7 REWEE) %, #EHY 7 b IBM SPSS Statistics 24 & FIVNTHENE L 7=,
2) BRERHIRFotr o EAHE

PR IIR F-43HTI L DB O EAR FE (T, Cronbach O o (EHEMEAREL (UAF. o E8EMARE) & McDonald ® o
2% [HAEE 0.80 LA BT, F-Am& [[F 040 2L E ; 7272 L 030 LA EDF T v —F ¢ o 713 8EMEEA ], BilEE
53R [[7] 50%L4 1], Kaiser-Meyer-Olkin OAZAZ SEORE (LUF,KMO) [/ 0.5 LLE] T, 25 TIEEM: % iR
U7z, BUAIES & RO H - > TiE, BERFITEEOH 5P AT/ & — 2 ZHIBR LS HERE /58T
DFAFFREES R b BN & & BRSO BN RN D & O 2R U THRIE Lz, 7235, TH B 500 O FL I,
Ak 3.2-2) 1ITHEL Tz,

3) RF D4 & CoopSR TN EDVERK

IIMFOFRER. S ASOSHEE R CHE B O OFEMEE 2 72 SR o 1= DIX 1 THB R 72, B 7z 23 THH OERMIA
T C 4 R HEEPHER S L, R4 (B OER) (EEE) (B CEHE) (BB & Lz (i ERD A
SIHHC, TNLAMNIA STHE), IHEERIEM O H HoHr CREEEZ - SR DIX 6 HETE 72, o7z 18
HHIZL DR FOHC 2 RS R S, K74 RN 8TEA & (IRIEREMME) 10THE & LT,

SEANSOSHEEM OR 7-40%, BhEEE (Davis, 1983; HifEfth 2017; {4, 1997; Markus & Kitayama, 1991) TrRrE 4L
TWD A MERAEO "EEE (KROT 4 7L x0T 4 7) OFEESBICLTH%4 Lo, T72bb, (AOEL)
& (B (XA Q- ERAMED R T T 4 7H T, (AL X, BRRVOB-BREAETHHL00, hE
L0 b BESEELT MmN AL, (EEL) 1T (B2ER) LT, Wh2REWFF (WO TIEHE E5ZT A
NTOWARWZHEDL ST, BO2MIMATHTFICHHESZ L) OMHEmEE%TS (Asch, 1956; FEIF, 2006; 78 &1
A, 2010; BEH&HPE, 2011), (B CFEE) & (EBME) X, B -thERAEOR DT + 7H T, thEOE -7
L hfE@le EEEE LSS, ASOEEREL ERIEZH, Wbhwd 79 —7 ¢ 7 (assertive) | (JEH, 2013, 2019)
DEMEEFLT 2 D Th D, ISFEHIEN OR 14 1%, FRNRTT L7 EEBEE O EE L HIER 2o 72D T, &
ETOLARIEZDOEFEH W,

CoopSR T REDKRFHIH o> Tk, W UHEEEDOIE D 23, F MO EN L3078 & O FEFIEN:)
mMEDEBZ T, BEORT P ORS., HEEN 8 HA L o7 (MFHAR) 1L, KrAmEofluv 2 HE ZHIBR L
TO6HEE L7z, HANRSHET Doz (B OEL) (hEEL) (B FE), 8B O (EEfsmME). 10HE D

CIRTEFRAIME) 13, TR ERIR L2 AT — b A2 M EFHTTER L TNA T2, BA&raix, st ARSSHEBImIL, (8
CUBSE) (MhEEZE) (B K (B 0% 6 HE Gt24THHE) %, ISEhEHIEM L. GEBFEMM) CIRERE
M) O 12IHE (FF243HH) % CoopSR TR E & L7z,

4. FREDFHE:

AR D T A CTYERR L7z CoopSR T R EE DS HENE - S 4 A FER T2 2 & 2 HIMIC, BLFOFETHEM Lz,
4.1 XNBETF—FNEHE

RRIT, AFTAESIHOT v r— h =2 — 288 LT D 18 L L 30 MR D 600 4 CThh - 7=, FElinihilfR%
FFT=DiE, RAEMOERES (NFRANT 17 2L FIE 0.13%., 26 mibA 1T 0.44%) CUEEMER, 2018) 1551 %
7= ThDH, PIEFRAEIL 2021 44 A2, BREIEIC L AT A M 1HEB%IZ, Tidads s R UL THER L,
4.2 WMEARE

PIEFAEONEIT, EAKE 7 THH ., CoopSR T/ 48 THH . FAUERDEZ- UMD 93 THH, ZMREEE 15 18
HiZotz, BT A MIPHRE48THH DA E L=, CoopSR T/ EDERIL, 6% (0 E-72< B TUEELAR
WL T TIEELRD, 2H6F DY TUTELRN, 3D LY TUTED 4 Y TUTES, 5 K<Y TULES) TIEK L,

SRR Y MR B X, BEfERE L B ERE B & iz, BEFEREIR. 2. il e ot R Lz 5
HERORET, SPASOGHEER L, JHE (1995, 1997) o [EAGmMME P RE] §1HE & [MEAEMME N RE] 6 18
H. B L OHIEfR (2017) O [ B AGERSE ASOSHEFERE] o [0 (Empathic Concern) ] & [#LAH45 (Perspective
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Taking) ] D% 7HE Th o7z, HEWHIERIZ. 8 (2007) @ [EEZULRE]D 13HA &, T3 %Y 2 ERINTEARK
TREHT HAGER (LU, MMPL #7 A AGER) J o Mt REE /RGNS (LT, KEREIGRE) 143 THE (MMPI $i
HARRIFZEZ, 1993, 1997) % Fv iz,

MEERIEE T, MRS LT TpRIFETE & TRIFERBSEE ) & Lo, Ziud, BRFEIHT 5%
RO DRGSR DS AT T 508 % 7R3 5 SEATIIE 2 & (B Hfih, 2017, 2018; Cabrera et al., 2002; Ri&ft, 2009; {1
&EIK, 2010), N7 F—< U AITHET LT LA TRILTRIR L, BRZEGE THRESGRRRE] (B,
2009; EIE&ZK, 2010) O3 HTE2H LIC3HAMEK L (611 ; L TCHEIEI~F 7L< I EDLRW), B
RIS ERRBEEE 13, IR 8 O3 6 JERE (informal group discussion, think-pair share, #{x AW E, 7 —T7 %
KB, MRERRIE, 7 4 ~— b)) 1220 C, /PHERD L BUE £ TR E 2 b 2 < RBR L - HEREcolE
K ZORBIEEZE 6 (HETHEMLU (0~5 & ; A TIC—ELREN 2 WN~EIZ 1 |G L IEZENLLEOBEE CTRER
L72), 6 JERED S EAH L THW:,

SZRRREEE I, ASPICEE LW E (social desirability) (2 & A E#IE (K E,2008) 23MEIR S iz dicnz iz,
AlElx TMMPI A AGER] @ (Lie /S RE (LLF,LRE) | 15TEE (MMPIETHARMAIZES 1993,1997) % A
T, THAREE O 70 mAEMA L, HEMEE 70 SLL LA S BB LTz,

4.3 S

FURAET AT o 72t (WAL 7Ze &) . AW 2 L, EBEOR T (—BfbSnizfh 2 BEICL DR
T, e~y 7 AEERE) 21T o7z, BB OBYULE LIR30 MICH - TE, TiHRE 13.3-2) BH%E
BRI TF-500T D L UEE | & 7 U5 CENE LT, NTHEEDET VA B IIE FERET U v 710 L AR T4y
HrCalli L7z, ©T VA E OFEIEIX. GFI (Goodness of fitindex) & AGFI (Adjusted GFI) , CFI (Comparative Fit Index)

(A PSR 0.85 LLE] &AW,

BHLEL, YIEHE & BT 2 N ORNFERRE T, ARSI, BN ECM B /ERZER & @ Pearson O
FIRMRICCRER LT, BT HARBIE (MR- 4E5) 10 X DB A HRT 572010, FRECKKTES 2 IERE
., EAREMEE THFEFEEGR TR RREE ) 2N A5 & 3 2 BRI GREBRALE) 21T7-o7

I BIIHERE Y 7 b SPSS Statistics 28 & SPSS Amos 28 A L, A EKUEL 5% & LTz,

4.4 fHENEE

TG & & O T A FE RO FEREIZ H 72 > Tk, [FINKRFEEFIAEMES  RERFTEMEE RS OAREHT
Ff L7z ORIRE S 4322, 4677, 5076), at3[EDOA L T4 VPHE TOMBOREIL, 4> T4 VHEiE B2 T, 8%
BAHCRET 2] CF = v 7 LB OLNERMICEETE 5 L I L CRIEEET,

Rk, AFEICHT DHEHE L HT A N OMGOMATTIE, HESALOBEE S CHBIICIThhD Z LB E
BPERSFLND Z L EBHI L, MMPL 3 B AR OERICH 7= > TR A3 2 M B 2L o RE,
BRSEE > Dl FHFT AT & 15372,

5. SR

K5 600 4D 5, L RENEMEMLL L2 572324 (5 BB 214) ZBRIMNLTZ 568 4 & TRt B L LTz, %4
OFFEIEER 1IRTIEY . 25 RS 9 FILL B2 H | WRIFEIE 2R LTz,

F2 UL, BAANCER LTz Db ARV ) OIS & R &4 7R Lic, THEOH CIEERaE e X720 >
Tes, 224 HEIZ X DRBENR o ofE R, 9EBICBW THTARME 030 L Lo T e —F 4 VI iRH bR
7= ((BTEEL) q4, BRI q17. (BEIER) q9-q10-qll-ql2, (BHFPEY ql:q5:q6), Zh D 9 HEHH % Zkh
FEHE E LT, HHPLMAEENE — 2 TRENRF I 21T o 7GR, FTHBEIREO S 06 9 IHE T X TEHIBR
L7z 15 1A -3 R HEE 80 LTz, BRTF 0 o (FHEMLREIT 0.805~0.857 (2HHH 0.745) . o #7352 0.801~0.855 (4
THH 0.731), BH% 5% 53.68%. GFI0.891, AGFI0.852, CFI0.881 7=~7=, 7234 1-2 [RT1%. Plw/RE LR CIKT
DD, WT4IERT [AoEk] MhBEEL] &L, 63 K, BRT0 (AEFERE) 2 HE & (thEe
figh 3THH THRINL T eI &h b, Fill [TH—7 4 7] &g Uiz, Hith&Eni 3 Ko R7FHEBEREIT
-0.062~0.098 72> 7=,

F 3%, ERCER L7 TEELFEHIE MR ) OB & R1#iE 2R Uiz, A SHT CIEEMGEB L2 -7
2, AR 040 RO 4 HE  (GEEHEAME) qq24-qq22, CIREEFRAIMED qq6-qql2) ZZMFIHE L LT, 5
WDOHMEE Y — U TREMRF T 1T o7, TORR, FHHEREOR S22 4 HE T X TEHIBR L7 20 THH -
2R FHEE AR Lz, FRT0 o [FHEMEEIL 0907~0.914 (£EH 0.778). o f%$50.905~0914 (£IHRH 0.755~
0.778) ., BFE%H 53 5220%, GF10.869, AGFI10.853, CF10.879 /2~ 7z, [NTHid&ix, TRE &R 2 RATHET,
R+4 b FRAE L R C EEfEmeE] DREREmE] & Ue, KRR EIZ-0376 72-72,
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xRl ARBICHTEANMPNEOEAREN, HERFPEDFHSLIVRFEFEERBE (n=568)

PNk HRFEREBEEE T HEZ)

TR Bt 277 488 % HBRMARF
p-qd 291 512 % TTN—THBIE EEHEDIDELTAMERS)

Fiih 187% A £ 20% 5k i 182 320 % ETHESRS 101 17.8 %
207% L £ 25 K 379 667 % 585 180 317 %
25i% LA £ 30/ K 7 12 % PLESRS 210 370 %

REEBELTCVSEEHEHE HEYTSI RO 47 83 %

e dtiEE 21 37 % 3B b 18 32 %
[ l4:Up) 36 6.3 % FoIKESB DAL 12 21 %
B 5 227 400 % BAEMEF
hERith S 94 165 % T N—TEELVLBEARZEDFSIMFER)
piig=3:0ba 105 185 % ETHLES/S 136 239 %
hE A 31 55 % 385 134 236 %
M E# 11 19 % DLESRS 183 322 %
U - 4R 43 76 % HEYESBOALY 87 153 %
#wE RE 524 923 % karlsYeAA 19 33 %
EHIKE 11 19 % FoIKZ5B AL 9 16 %
BE(BEEMER) 6 1.1 % HEBEZREF
2EFIDFFER 12 21 % T N—TEBIE AV N—DE LB EERTDIENMRET
SEFIDEMFR 10 18 % SNTLVENERS)
AEFIDEFFR 5 09 % ETHESRS 88 155 %
FEZH BIYRHEE 132 232 % 585 134 236 %
HEHFERET 129 227 % PLESES 207 364 %
AXF R 123 217 % HEYEFSIBbHEL 101 178 %
ERER-RE FEERH 95 167 % karl Yot ANAl 25 44 %
BEZRMK 35 62 % FEIKESB DAL 13 23 %
pu =k 2¢% 6 9
e O RSB ERAEA]
ZDith 18 32 % (NP ERNSREFTITRBL-BRZEONELERE)
PE BI1RE 40 70 % FHERERZE[PRIE] 159+65[16.0]
FoRE 169 298 % R/IME—HRKIE[FSEIE] 00—300[180]
FEIFE 170 299 %
FA4FF 170 299 %
EHFE 11 19 %
O 8 14 %

BRZEERL SRR LERE
B EELTVO L HEHE 167 294 %

B (BEER) 136 239 %
R 138 243 %
NEE 127 224 %

T BE2EOHRKM6MEEIZ DT (informal group discussion, think-pair share, #x &UVEGE, FIL—TERk, BERRE Fa_A—F) , IhEHEH
CEAFTICHAZEZ2RISCERLLERBLZBELTHL L, RFOBRBREEZEM L. RNMEIZIHEOERBEENSHEELZRT (RMEI—FRK
fE30) . AHIEREEIX6MELLE (OSETIT—ELRBMAAL, LLSETI~EL SRR LT, 2:3FMICI~3EEDEETREERL 1=, 3 14F/MI1~3@EbL
DBETRE Lz, 417 AIC1~3EMOBETRERL -, 5BICIES LLIEZAL EOEE TRERL) .
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£2 BEOCEALE MARGHER") OBRATHLAFHE  ZRN- EENEFAHOBE (n=568)

% BRROEF T HRHETF 2T
;:2 CoopSRF RN AR GHEER ) DERIE S EXT— AV 8 H—> 1551 s s
F1EF $2ETF EXISES F1ETF FE2EF EXI5SES
1 ql9. JIL—TFETIE. BB TROZIENHD, 0.799 0.035 -0.054 0.799
2 q20. B HRDITTIL—TREEEDDLIENELY, 0.792 -0.101 0.095 0.753
3 Q2. BRADEMEEEELT. AVN—EBLEIENHD, 0.768 0073 -0.082 0.788
4 q22. BRI THANGARIZED LSIHERITLSET B, 0.743 0076 0.078 0.733
5 q23. AVN—DIEEEZT . BREFFEICET T H0EHT, 0.625 0.029 -0.021 0617
6 qld. AVN—DEREEDLSICES>TVIHNFRRTHALLY, -0013 0.808 0011 0.805
7 ql3. FIIRFEREVIEMHRDON DD TIIENN I ERITE>THALL, 0.019 0.764 -0.079 0.762
8  gl6. AUN—EESIEFLBENTEISERS, 0.033 0.741 -0.100 0.740
9 ql5. BADIELYBAVN—DERT B EIUHRERDFEZT5ET 5, 0.040 0673 0.131 0.657
10 q18. AUN—DRFLEZIRLENE S, ENKSUBRICLTENGRBEFESL, 0.035 0588 0.097 0.586
11 q2. ERDEINLEE. B LANEIONEEZ TAVN—EBRLEISET 5, -0.093 0.142 0.773 0.793
12 q3. AV N\—DFELERMCEIE. ZOADFAEE N LD EE LA SHE, -0.175 0.089 0.749 0.775
13 q7. B DMEEREAICLTY IL—TEEIZBEA TS, 0.101 -0.087 0.718 0653
14 ¢8. BADRFLICEEIGSESILTNS, 0177 -0.193 0.641 0.560
15 a4 TRDBEVOAN—HWNSEATENLTHITI<H5, 0.022 0.079 0556 0.560
#it=lZdn & LA ¥4 LA FRAE
F1ETFI(EEER] 1 1
F2RFERE] 0.098 1 0.153 1
FIRFI7H—T4F]  -0062 0.008 1 -0.110 0.047 1
afEEMERHB[2ERORE] 0.857 0.836 0805  [0.745]
McDonald @ w fZ¥ [ €18 B O H#] 0.855 0.836 0801  [0.731]
ZRFOHFEE(%) 2097 17.27 15.44
REFEER(%) 5368 CMIN ( x >=44.255, df=12, p=0.092)
Kaiser-Meyer—-Olkin D4EAZ 2 4 MRIEE (KMO) 0813 GFI=0.891, AGFI=0.852, CFI=0.881

BROEFA (—IMEShR/N2EBRICEIERFEE, TOvy ) X@EER) |, BEENEFOH EEHERETUVY)
TR ARGEHER ORERELIT6MFE OF o< HTREELSHL, HHTEELHL, 2IHFYLTEELAL, 3D LETEIFES, 4 HTEES, 5&<HTREES) T,
BRABVEE TBCEAM] © MiERELE] ARV L 2B%KT S, BHRERETL.

®3 SEMICEALE EHHHER") OBRNEHLRFEE  RRO- BBENEFAHTOMHE (n=568)

5 BRRORTFHH HeRUEA T
] CoopSRF i REE E B HIIER | DERIFS LT — AV M 188—2 1751 B RAHE T
5& kS H2EF F1RF F2HF
1 aq18. Bta - THRZIZAL N—THELT. BREBYITOL0EHFT. 0.794 0.142 0.725
2 qql6. JIL—TEENENGNKS BRYEEZGASED S, 0.775 0.121 0.723
3 aw2l. AMEEOALA—HNTH, BERNISREERTT 2 L5807 5. 0.765 0064 0.734
4 qul5. TS BEHRICEROLELSIETL—THTROTILE, SEDSEICEEE TRELVERS, 0.753 -0.157 0.807
5  qol9. REHEFUFVISRTTOS LY, HENITORL0%5T, 0.742 -0.030 0.745
6 qal7. AHLEVWTAERICT B|ELLAL N—ITHYFKBNERS, 0.713 0013 0714
7 qa20. AUN—ERL—XITEHDDEFL, 0.694 0014 0678
8 qa23. AU /N\—DFEHVICBREL REDEITEELTED, 0.689 0.091 0657
9 qald YIL—TTROF-ZEOCHBIEFS, 0.682 -0.209 0.778
10 qq13. 100%DFEMRETHTH, FEDRHEMARETF o1 EIARNERS, 0.604 -0.037 0.607
11 qod. AV N—EDHRETN T, ToEMLTLEICENELHS. 0015 0.885 0.734
12 qb. [T —TRBHA T, REELLTHHRA LN D IEBSITEN S, 0.038 0.822 0.807
13 qad. TITPSHEHNELES LGOI L —TRETH>THHTONIELEBITEN S, 0.033 0.730 0.794
14 qql1. HIRREFROREHRES ZGVT, REICRUBT ZEn BN, -0.032 0.713 0682
15 qql. "RADELSHITNE BHISSMUILVKAZYST HIEN SN, 0017 0.632 0.712
16 qa2. I —THEE—EBRO>TVIAVN—FEHDE NZDTI2ESLLERS, -0.002 0.621 0671
17 qa8. FIL—THEh, DOBFROLVIEEC>THMEDSLTLES, 0015 0.582 0.740
18 qad. FIL—T DEBRRAETLRITHDEL, -0.027 0.568 0.626
19 qql0. BibBEAN NS, ZOAIEREAEDNERS, 0013 0509 0.569
20 qa7. BN —EBHOLLETHMMD AL N—HHAENLTMD IERS, -0.037 0.421 0.682
@A LB 74 SR FRIERE
F1RFUEBIERLE] 1 1
F2RFOREERE] -0.376 1 -0.355 1
o EEERM(LERORK] 0914 0.907 [0.778]
McDonald 0 w &3 [ £18 B O &3] 0914 0.905 [0.755]
ZERFOEFEE(%) 34.70 1750
RWHFL5E(%) 5220 CMIN (x *=319.198, df=50, p=0.0573)
Kaiser-Meyer-Olkin D1EAZ U1E DB (KMO) 0924 GFI=0.869, AGFI=0.853, CFI=0.879

# RUEFHOI (—REShERIEEICKIEFHE, 7Oy y A@ERE) | ERMEFST EESEXETIVY)
tOEBMSGIER OBIRER &L (0 F oK HTRIESLL, LHBTEESHLY, 22HFYLBTIESLL, IDLETIEHFED, 4L TEFES, 5LCHTIFES) T, BANSVEE [F
Bigm] © PREERE] NSV LEEKRT S FEERIEAL.

FHMEORRIT, £4I1R LT, BT A MaIEETL 354 4 (59.0%) T, YIEFRASS L ONAEBFRET 0.642
~0.825 (p<0.0001) 727, #KNFOVE & WNEEPHIT, PRl A b & bio, SFARSHEEE [7 59—
4 7] k] (B emk] olRic, meifmEmE EsismdE] DIREERME] OIRICH R B3 Em -T2,
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£4 KRABITHEHZCopSRPBRENERMEOKESR . WEHAZLETX FoEBEER

CoopSRFERE YEFAELETADEBZREK SEE + R RE (U I EEE)
[EF&]1EEH(&/ME-RKIE] HMER R [95%1S4EX ) #EFRAE (n=568) BT Ak (n=354)
st N RIS TR
FH1RAF [BEEE]ISEBR[0-25:4] 678" [ 0603 — 0739 ] 817 + 508 779 *+ 455
{ 50/80/110 50/80/100 )
F2RF (HhEBE]5HEE[0-255] 825™" [ 0784 — 0784 ] 1364 + 493 1356 =+ 524
¢ 100/140/170 100/ 140/ 170 )
FEIRF [7H—T4T)51BEH[0-252] 792" [ 0744 — 0831 ] 16.21 = 4.02 1578 + 4.15
¢ 140/160/190 140/ 160/ 180 )
5H1518E [0-754] 6617 [ 0582 — 0725 ] 3802 =+ 850 3713 = 873
( 330/380/430 330/ 375/ 420 )
SEENHIETR
F1RF CEENERME]101ER [0-5044] 819" [ 0777 — 0853 ] 3320 + 866 3333 + 846
( 280/330/390 290/ 330/ 400 )
$F2EF [KEEIEMME]10ER [0-505] 816™* [ 0773 — 0850 ] 1720 + 945 16.46 =+ 891
¢ 100/180/ 238 100/ 170/ 220 )
&201E B [0-100:] 642" [ 0559 — 0710 ] 5041 + 10.69 4979 + 939

{ 46.0/500/56.0 450/ 500/ 550 )

" p<0. 0001
T A AEYERELETRA COEIESM R 25—V 2 ML)/ HRIEGU/S—E2 24 )L) /HEIWMAAT5/—t V2L ERT.

F 5%, AERTMS Y MO R AR Lic, BEFERE & OB, b ARSI & A& A PN RERH
13-0.396~0.433,  HAFEROH ASUGHEFEEE & 13-0.296~0.421, k%K@ERW&i@%%@NIT 3T EBICH
B FRARIBMR A R S e, TEENEHME A CIE, 2 [T & B ARIEIE LS & RSPAEIERE & ORNZTHO~FEED
HE/LAEBIRIR O ERR Sz (-0.301~0.452) , A A VERIE B ORI =578 & kARG O [hFEE] Tin
FRRAGRES, BRI &% [T —T « 7] SIEBhSEHE R o0 2 K7 TRV~ EEOHE 2GRN A B
7= (-0.217~0.362),

x5 AREICH 1T 5C00pRPBEREDEEERZUHDIER (n=568)

CoopSRFPHRELEFL
S A RIS HEAER EB IS ER
HIRAF F2EF HEIEF FIEF H2EF
AV-REZ[EEHK &/NME-RXIE] [EHCE%x] [ fth& @] [7H9—T47] [EENiEm ] (iR BEHE M)
BABREMSE-HEEFEPNRE (1997 T
BASEEEPRE [81HE, 8-401] 0.007 -0.403** 0.433" - -
BAERMENRE [61EH, 6-30m] 0.396™ -0.029 0.032 - -
BAERAARGHISE /RIS (B# #2017) T
HEHEL [TEAB, 7-35A] -0.296™ -0.007 0421* - -
HAmE [71BE, 7-35R] -0.234" 0.005 0.385™ - -
SIEELRE (#42007) [131EE, 13-654] ™° - - - -0.301* 0452™
WMP1 DA [43H, 0-434] ™ 0010 0271* -0207" -0078 0.118"
HmErERg [3EE, 3-18&] 0.005 0.190 -0.047 0.050 0.061
R EEgEET? (6188, 0-30x] -0.078 -0.069 0.362" 0.358" -0217"

PearsonMEREEFE  "p<0. 07, *p<0. 0001

T MAANERME FEMREOREAEE LA EEN LIEEANOERAMT, PREGBANSVEE TRELEBIL] ORIT « THAEMS, NREZTBHTE
BORAT 4 TEHEAENENC EEBKRT 5.

T2 ARG RAE VIEEEFEL EOfETAHNRENBE S NOT (, HRRFERIEDRKIZE > TEOMEDNTIFL EEX FBENB VL EEBK®RT 5.
T3 EEFLERITERT ZREDHLMYMBAH ZRIESHE HTBERT, FRABLZEREZLIEANENI & E2BKT 5.

T4 [MRE (College Maladjustment) ] T, BRABWIEHEREIEGICZ L WVER D BHM DEMOXFETHD L E, BEERISHEE RIF ZBM-HRET
HHEERKT B.

1 BRFEICHYT 5EAT, JEE (BRAMARF, BASAEF EEESET) OAHASBVEERRPBICH LTHRAT « THRBHELDEL S I HRMAR
FI1 2YN—ALTEELL

7 6 1%, CoopSR T RIEDKR TR 5 EABIEDR B L R Ule, MNTABITS EIRIEA PR Uiz TR

(AR BN LTz, ZORESR, PRI & EOERLREIRZEL 813, WINOR TR THifsHE 0.10 Fii72
STz, AR & AR AHIE LT R AR BRI R 21X, 97X C0.107 LR Tlxd % %@@F%ﬁ%g&%ﬁﬁjmlﬁ
OS] [ EsE] A 4 /T (B=-0.114~0326) ~D, Fiz IBEFERH 13 [TV —7 171 (3=-0.104)
SO R B ERE S,
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%6 AFAEICH T BCopSRFBHRENVERFICEHTIRENEFBE TOHE (n=568)

e ) 2
(RELRS B095%EHEM RERKR
FEmHE [FARFEHR?]
JEAZHILB)  ZHELB TR LR DEAMOAEHEE
BEH : ARGHELER
F1RAF [BE2EE]
E 9.862 p<0.0001 7.200 12523
3] -1.002 -0.099 0.052 -0.192 0.001
2E -0.185 -0.038 0.368 -0.588 0219 0.017
HBEEERHE (&) 0.026 0012 0.780 -0.157 0209 [ 0.010 1
HRFEZREE (R) -0.058 -0.074 0.078 -0.123 0.007 0.045
F2RF [MthEEE]
EH 13.465 p<0.0001 10.888 16.041
4 31 0518 0.053 0210 -0.293 1.330
- ¥-3 -0.410 -0.086 0.064 -2.059 0015 0.022
BEZERE (&) 0.038 0.090 0315 -0.213 0069 [ 0016 ]
HEFEORBREESA (R) -0.060 -0.079 0.061 -0.123 0.003 0012
FIRF [7H—T 41 7]
E ¥ 14.197 p<0.0001 12.148 16.246
e 0.397 0.049 0228 -0.249 1.042
2E 0.026 0.007 0.870 -0.285 0.336 0.207
BEASLERET (H) -0.172 -0.104 0.041 0.008 0.363 [ 0.107 1
HERFERBREE (R 0.260 0.326 p<0.0001 0.110 0.210 p<0.0001
EEES - FEEGIER
F1RTF UESERE]
EH 25834 p<0.0001 21.429 30.238
e 0.830 0.048 0.240 -0.557 2217
2E -0.298 -0.036 0.382 -0.965 0.370 0.097
BESZERET (8) 0219 0.058 0.158 -0.085 0522 [ 0.089 1
HERFERBREE (R 0.339 0.253 p<0.0001 0.231 0.446 p<0.0001
F2RF [KEfEmE]
E# 18.763 p<0.0001 13.828 23698
3] -1.505 -0.080 0.058 -3.059 0.049
L _¥-3 -0.400 -0.044 0.295 -1.148 0.348 0.025
BEZERE (&) 0.270 0.065 0.119 -0.070 0610 [ 0.018 1
HBEEERREE (&) -0.166 -0.114 0.007 -0.287 -0.046 0.005

EE RS GRHIRAE)

THABHEZEEROTERITERHITREIDSS, TEE LM PE XM EEOLERBUEITERINI =0, THR LM 2E | D2EROZEEHAL-.
TR DA S—EHITLH(2918) Fa—F1Uf. TRFNEBRE (N R2E~66FFE) ETOFEFALV-.

F BEPEBICT 5EXT, JER (BRAMAEF, BASAEF, EEBRSEF) OAHANBVEEBRETICHLTRAT(ILRRBELLD LT HREM
BFIZYN—RLTEELS-.

6. BE
6.1 XEOBPE

AT, 7o —h o —OFEERNRE LI DT U —DR Ly DA T ADIFETEETE 72
UV, L LIREBRAED 2019 £E12 20 A0 100%T < AENA VIR ZFTA L TNAD Z &0 (RIEE, 2020). 4H 8
M FTTES 2 7 55RO 1~6 FFAEZRRIITE I L, SHICHLMET 1% 1 T, 25 RN 9 HimzE 5
D57 E, BEMOEMEFLIL TWDZ &b CUEBRFYA,2018) . Vo 7 Vo iy e cE 2526
iz,

6.2 REOEHEMERL%E

BRI 7R R ARG UL, TEEhFHMEI 2 TEBiFEmPE] DIRRERRmME] CHBMEEOER LG8 L Tz, LaL,
SEABOGHEERE [BEmEk] hEEL] [79—T7 4 7] © 3 RHREET, Msile Tant s L-a o -thEfsm
WORTT 4 73 AT 4 702 EEE L IR BIRT [TV —7 4 7] BEC-MEFEAEOR T 4 7HT
HD (HOER) & (MEER) 25K LI E otz T —T 4 713, MEOE RS- MER R 2 Em Lo
D, BADOERS FMIEX5ZE T, BELACKAZNMT S (BOER) & hEREL L T2 (i
) ML 705 (JEH,2013,2019), H O ER S MEBERITRE KL 700 7003 b @O HBIBIRIC S 2 wTREMEN G |
AT T 3 KA & 72 o 7228, BERRAVIC R BT &l L7z,

ZRTD affit & wffEKIE 0.80 LAET—EMERSHRTEZE WA D, Lo L ARSI A & IREhHtHlfEm & b
2, REEEOREDPERFOEN LY bRV & & REFFEMENZ L2005, WiRE L 2R Z28H LR
T, ERTOEBECTH TN ZEREE LN EBZ DN, RBHREEOHET A N TIIK 6 EIOEIEE > 7203, #%
PIAHBEGR 2K 0.642~0.825 (Streiner et al., 2015/2016, pp.155-157) THEHEM LR SN,

R FHTIC L D BT VAL 0.85 LLET, BHFEED S0% L ETho 2 ennd | IR I
Tz b, £, BEFERE L OPEEOHBEBRAMR S-S, KEAMEIST [(fhaEEikt] & DRekEmeE] &
THVHBECTH o 7o, ZAUIKFEARHEISREN RIS 5 ) FEO—BREZER L T\WA Z ENER EZ 2 b7,
LU [FESE] @i, R~ O RFACHEBEMARICR B E <L DE ORI A Z LT W\ & DIFATHISE
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£ 0 (HEI, 2006; TA-Jaft, 2014; BPHKARAA, 2010) . ZHRKEREB X BN, SHIZ, MABISIE- R 3 HE (H
OB q21, MG q13-q14) . IEEEHIMER 2 THE  CIREBFRIAIME qql-qq2) [TV T, TRV | TR%Z) T35 5
2 (BB 5oL LW (Ri) ) OFRFT 4 7EE 2R THENEENTEY . AREN BT [F%H)

MTEE ] OAH TR UEEHE] 28 0RIC OV TIIEINERE KB L TWA Z e b, WAZSMEbER TETZ
EEz BN,

FEERHE UM CRW - R RBREE BERIER) &k, PEEOMHBIBR R S, WFTE ORER
BENZWEE [TV —T 4 7] & EERmEE] 235& <L DIREBFRAPE] AMERWERTE 572, KEORFAE 2,050 4
ERRE LIZFATH (Cabreraetal., 2002) . M TH 5 WA -3 ~D#kA (preference for collaborative learning) |
IR ORRBRBERE | BlOMSRRFRIHIAT . KFPHEFRTOHEES) (Collegiate Assessment of Academic Proficiency scores) |
R COFEMA, FESZNOE (LEMH T2 OFEFEER) 055, BAR-EET v Mo (B O,
BEFREIROBE ], LMEEE ). W), SEMEA~OER ) 1CxT 2 RER & a2 7o Did, [HRTFE O
PR ] Thol L HE SN TS, ZOZ LITHRAFEORREZMAENRD Z L 25, H LHFRIL T T+
—~ AN A ED L AREME A RIE L TR Y | MR KL 5 AERE UM bR TR T B T,

6.3 EABMEIC K DB RFREO LIS

ANFERF R, EEFHT THR & FHRITIT L A EREEZ T TORD S IERN G 2O OIEKRBIEIC L 245
T IILE I S U, RS, MR- CHIIE L Ch TR RERAEEE | ASBTE L T\ o 2 &1k, TRY
W FRFERBOBAERIZE > TRT 3 —< 2 AMWEADRE D LD AR S HEDHROWEIC @A TE 5 2
EERTRBLTND EEZ BN,

7. BEBERBLIO~NRAII 2=k —3 g VEADRE

CoopSR RUE X, 38w 178 ) OAR 6T UEEH] 25T 8T BFREIZIEZA bR W RS E R o724
DRT p—v L A% BRI 5 Y —/LC, HEHE TOEMAICE > T, FHOEBHE BT 2HEZEOH Y )7
ERFT LTV ETHRHEER D, N7+ —v U RAIE=ZF0 O bBIETRABESTH S Z L2025, CoopSR REIC
X BAEOH ORI & HEHEAOFEEEREICEE L7374 —~ o AREIC L DM L OIS LA DR ATRE
Thd, B, PE-ZEMOKIEREEENH 256, FAEOREN B CRINE G, X0 FEDRE- Rt
BT - SHRICORITOND Z LB TE D EE XD,

I, AREOHEMIZE - T, WRSEOARFKN L BIGERICNIE/R /ST 4 —< 2 AERIZ DN T, AR K
RICATZT=F U 7 3 L, {TBERRST — 2 A L ASA—[F O ABIRIEAIC AN LTV D ATREM N S 5,
ZDOZ &L, B VUCA B (Volatility ZZBhPE, Uncertainty ANEFEME, Complexity #4EM:. Ambiguity BEBRME)
(Macketal.,2015) (Z3RD I DEDEWER T T — AR ORME L 70 5 ZIFERDEIEC 2 I 2=/ —va v D
M iz, MEERICEBR L CO ATREEZ RE L TV D DB X D,

8. AHFFRDRRF

TAHAAE 2 [l L ORHEIZ L DHFBMRIEL V. CoopSR REEDSHEM: - S MEIFMER Sz, LI LTl
RETEL ARETHCIMET 2 Z L3, HADOWHEFE TONRT 4+ —< U RATHEBEL, SHICF—L- T 4—
< U ADM FIZORBE IOV TIE, A, BRIEDAKRETH 5,

Flo. ARG LML, BRIFEFOFEE DT b —~v o A B R TR RIS L D b D TH
V. CoopSR RE (X, BEFFEERCTH D [RIASIGHEM] & [TEBEHIER] OE&E VT, Zhb 2 >ORET
HERK EAL TV D, ZDEMET CoopSR REN, JIEMR TH D [HFRIFEFOFEEEDTF — b7 —~< 2 AP M
H EOREDNR—LTHDOMN, 5%, B INDRE L DOLEHRIZE > TRFT L TW BERH D, S HIT,
T x =< AMERMOBSEHIC L > T, MR aI a2 — 3 3 U D performance OB - BiER AR L, &
V) ELFGH) T EERAIRIENE D S WEREUUE 2 BA%E L T 2 EBRREBEORE L B 2 bz,

e

fHIX, CoopSR REEDHURI, EMIEE B L OHE ICBIT ATIEAEHEEE2 R LT,

AREZ, A NG TR L > T, R =< AN AE LD Z EICEAEYTEHDTIE
7K B, FEM L QWA IBREE 2 SRRV - TH bV, EO X RERAH 20 E HCFHET 2 LD TH
Do B FAEDFEEE 2 AT LA X A THNERUL - —LT 2 O TIERW e, THESE Cld o RULENLTE)
EDFEMELITIR L TR, ACOBEAIZIEY KD Z L Tl -4 % RNZ L, RFEETOBRH DR 4 —=
VAR EIZORTONAZ EEAETLOT, Sl HETHRESROFRIESE L DOIIRIZ L - T, BHOMH
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MAFBHRT L2 2HNE LTV,

HiEE
AFZEEMECHTD . THH TS0 E LI KEADOERICL L I L B £+,
MRESE
AMFFEIL, JSPS BHFE: 17K12111 (FHRIFSE C) DBk % =T FEHi L7,
FlstERE CRE
el
FrFEE
KX DO—EIL, [~V RARaIa=r—Ta v 0—7 2023~f&E~] (2023/9/30~10/1) 2B\ THREK LT,
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Effects of Exercise Habits and Summer Vacation on Smartphone Screen Time
and Dependence among New University Students

TLIRFOV 272 D, RTHEBEEBA D, /NERRD, B2, 1B 8D, Gl D, KEHRFED,
R
Hinata Esaki V, Noriaki Maeda ", Makoto Komiya V, Kazuki Fukui ¥, Shogo Tsutsumi !
Kazuki Kaneda V', Rami Mizuta ", Yukio Urabe !

1) IRERFRFRERBANER AR =Y U Y T = a VR

2) —MAEENENRA NG NI > b il

1) Graduate School of Biomedical and Health Sciences Division of Integrated Health Sciences, Hiroshima
University

2) Japan Para Badminton Federation

Abstract
Currently, most Japanese university students own smartphones. Screentime increased to approximately 200 minutes/day between
2013 and 2020. Previous studies have shown that screentime is shorter for people who maintain exercise habits than for people
who do not maintain exercise habits, and is longer during weekends than weekdays. Therefore, we aimed to investigate the effects
of exercise habits and summer vacation with extended leisure time on the screentime and smartphone dependence of new university
students in Japan. A questionnaire survey was administered to 1,500 new university students at three time points: before, during,
and after summer vacation. We obtained data for daily exercise habits and screentime (total, entertainment, and social networking
service). A total of 176 valid responses were received—101 and 75 from the exercise and non-exercise groups, respectively. The
entertainment screentime showed an interaction effect: during summer vacation, it was 80.7 minutes shorter for the exercise group
than for the non-exercise group. In the non-exercise group, it increased by 54.9 minutes during summer vacation compared with
before vacation, and by 24.6 minutes after summer vacation compared with before vacation. This result suggests that exercise
habits may help decrease students’ total screentime. Furthermore, these findings indicate a need for regular  exercise habits among

young people, and the potential benefit to be gained in their formation.

HE
WA, KEFEED 9.9%FA~— R T+ Y EFFFL, A7 U—2F A A 2013 4F & LRl LT 2020 421213559 200 55

MLTWBE, I, A7 Y — /54A1L@ﬂﬁﬂhék@<\WEL§<@5_k#hﬁéﬂfwéo¢ﬂn
HAT, KEFNEOEIEE E EFRNA~— T+ DAT Y = F A DRRRIFEICRETHEELH LT
HZETHD, HNOHFAL 1,500 L2 XRIC, 77— MNREEEFRER, . %50 3 BEiTo7-, EBEE, 3
DDATV—v 2 A5 (BE, =¥ —T4 A b, Social Networking Service) ZHEHN L7=, Hf&ry7emIZX 176 4
T, EHEIED VN 101 4, EEEER LN IS4 TH T, 2 X —TA AL NATZ V=0 Z A AORIKE.
EHEROT, = F—T A4 A AT ) = A N, BZRRPCEZEEZ LEE L 0SS EES O #T 80.7
o T, HEEREIE e LBRCRW T, IRIRRTEL D IRIRH T 54.9 45, IKIBEC 24.6 02N ENEL 8oz, Zihh
DOFERT, HEEBEOMNENEEZ R L, £ ORI SIOFRENE N H 5,

F—U—FR: R=—hT3, AT V=¥ AL, EHEE, KFEE. BB

Keywords: smartphone, screen time, exercise habits, university student, summer vacation
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. RIREZEO 1 BB DFAZ J— A LE WSDS OIEHPEOHZRIZIL, Shapiro-Wilk #7E & L 7=, 1E#E
THH 0 e TEETE G2 LB 2 EARE RO I IIH RO 20 tIRE, EEFEIEIC L 2 EE AT E RO ki iX
x ROE. RIRAET, IR, ARIBAZ D 7 /L3 N FE R O e I d— Bl B Bt 2 E L7z, A7V —r 4
A 5L WSDSIZDOWT, EEEIE (b, 72L) LR (URIEGT, RIRP, RIRE) & 2 R E LICREET VIRE
BIESBANT A L, ZRAMER L FREZMHEGE Lz, RAEANRS bNEHE, MMEDROREIIX, HihE
15T O IZ X Mann-Whitney @ U ARTE, RO LB IZ—eBlE 0 B oAT 2 A L, SR E 121X Bonferroni 15 %
Hnie, IKIRFTORE A7 U—r & A 5 & WSDS, IR D Z N Z 1 DO BIRIZ Spearman DJENIFEBEFRE 2 H L
oo WTILHHEEBEAKEEILS% E LT,

3. MR
AWIEDOT > or— MIEE LIz RO 70 —F v — F &R 1R,

U 27—k n=1,500
1) A=— b7 2 & o 72 KR A%
2) 185k LA 2555 A

— [ 72 L n=1200

HZERIRT  n=300

y

B 72 L n=80

HERRP n=220

[ 72 L n=40

HZKIE#%  n=180

» [E7L n=4

HAEE  n=176
HEFEE SV EE n=101
MEEVEIEZ LEE n= 75

21, AMEORIEE 7o —F v — b

AR EIEIL 176 4 (BVEE : 11.7%) Tholo, AIEORKROEANERIL, Tl 18.5+0.7 k. HE
723163.9+9.1cm, KEAS 55.4+87kg, BMI 25 20.5+1.9kg/m? TH VY, EEER~FTE L CWODEH T 1014 (57.4%).
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AR L TCOWRWEILT5 4 (42.6%) ThHholz,

TEENEIE B 0 B & EEEIE R LB ORIERTOEAE RO Z £ 11 RT, EBEHEH VAT 1014 (574%., B
P53 4. 2otk 48 44) BB/ LERE 754 (42.6%. BYE 174, &M S84) Tholo, EHE~OFTEHREIL.
EHEED OV CEESEESRLIELY D S02%AEIZE -T2 (p<0.01), EEEED 0 BEOBREAIRERIL, EEEIE
7R LBEE BB LT 90.5 43 (22.3%) A EIZHED -T2 (p<0.05), T /L34 N ORI X, IRIBRTIE, 404.9+£245.3 53,
RIEH1E 661.0£410.7 47, KBRS 667.5+447.9 53 CTh o 7=, IRIRHT & bblig LT, IRIRH & IRIRZ 224 256.1 43

(38.7%) . 262.6 %7 (39.3%) FAEIZHIML TV (p<0.01),

FLILEENE S Y BE LB e LT S Joo i

EE S Y B

HENEE A LHE

n=101 n=75 AT
£ () 186 = 0.8 184 + 0.7 0.039
HERI
S 53 (75.7%) 17 (24.3%)
<0.001
1ebk 48 (45.3%) 58 (54.7%)
HE (cm) 1654 £ 9.1 161.8 + 8.8 0.010
HE (kg 572 %92 52872 <0.001
BMI (kg/m?) 209 £ 19 20.1 £ 1.8 0.012
EBHE~ D PR R
i) 79 (78.2%) 21 (28.0%)
<0.01
TR 22 (21.8%) 54 (72.0%)
FERIRERT (%) 315.7  206.7 406.2 * 261.9 0.022

IRIRATOMAE A7 U — 0 A & WSDS, B R 7 U— & A b L BRI OABIBIR & X 2 1R, NIRRT
BRI V= F A LL WSDS OITITTHIWEDOMEBIBIRENFE® Hitlz (.=0.269, p=0.001), MEATZ U —2F A A
&AL & ORI b FRRICER O IEOFBARILR A A a7z (1=0.210, p=0.005),

800

° r=0.210
p=0.005
& 600 °
4 .sz ..
Ay ° °
o ® s e}
S 400 ® e
| s
N
X
b

0 500 1000 1500

JENEEFR (47)
(a)

@ HEEHH 0 B

(2. #aH A7 V= B A L L FERTIFH, WSDSO ARG
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400

200

r=0.269
p=0.001

T E e URF

EEEIED R L EEEEL LEEORIRAT &SRB F, (K% O 1 BH720 OREAI U —2 A L SNS RV Y —
VHAL, TUH—T AR NAT V= H A AOIRBET IVERE ST OMEER 2 ITRT, MEAZ U —
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VH A LTI, GEEREE & NS X AR AERITED Do 7z (F=0.264, p=0.768), BEHIZ L 5 H H7BD
IR T2y (F=0.536, p=0.536) . IEEVEEIC L 2 EHENTED b7z (F=9.466, p=0.003),

TR =T AR MR V= Z A N, EHEEE & RN L DR EER 2RO (F=3.137, p=0.048), KEfliC &
DEDRERD IR o720y (F=2.224, p=0.114) . BEVEBOEZNRZRD T (F=7.555, p=0.007), KIEFIZHIT 2=
VE—TARANAT Y — /&4A%$@ E@ﬁﬁfmﬁbtk A, EEEES O BFITER R UL B 807
5y (48.6%) HEIZEMN -T2 (p<0.01), EEEE D O B L EEEIE e L O U X —T A A hRT U —
Z A NAERIRHET, R %%%f%@#ék TR & O BECIRARIRRT, IRIR, RIBE CHE RIS R o T
28, TEEHEIE R LEECIE, RIRAT & el U TR T 54.9 43 (33.1%) . IKBRE T 24.6 70 (18.1%) AEITHIML T
Wiz (BRER, p<0.01),

SNS A7 U —> & A LILGEEEIE & W O 2 HAEA (F=2.447, p=0.092) . SEEHEE T O T80 F (F=1.080, p=0.301) ,
Kl CoOELME (F=0.631. p=0.544) [FAD LN oT,

wgm:mﬂﬂuﬁkﬁ%f®ﬁﬁwm 87870 72 (F=0.277,p=0.759) . FEH D T2 UTFED 72 5> 7273 (F=3.090,
p=0.050) . EHEEE TOFREZRD (F=12.821, p<0.001),

2. HAT Y= Z A b L EAEE], WSDSOIREGE T B TE 53053 87 o f 1

Main Effect Main Effect Interaction
) ) ) ) (FIEAEh 1 1) (I 4) (R 1 < 5 )
EH 5= (KT CES N E PRSI
F p-value F p-value F p-value
BEAZ V= &40 (53)
£ (n=176) 263.1 £ 1709 269.4 = 185.7 256.7 £ 178.2
FEEE S 0B (n=101) 2240 % 1633 236.1 = 159.8 219.5 + 154.0
9.466 0.003 0.536 0.587 0.264 0.768
SEEE T LBE (n=T75) 3158 + 166.7 320.3 * 2094 305.2 + 195.0
T H—FA A AT V= F AL (4))
&k (n=176) 984 + 88.0 117.3 £ 1165 107.8 + 109.7
HEEEH Y #E (n=101) 89.0 £ 83.7 852 % 772 87.2 = 75.1
7.555 0.007 2.224 0114 3,137 0.048
T EMI A LEE (n=75) 1110 £ 92.1 165.9 * 1454 135.6 £ 138.9
SNSAZ U— &AL (43)
2k (n=176) 81.3 + 62.2 79.3% 66.9 80.8 £ 76.3
HEEE B O EE (n=101) 692 + 523 77.6 £ 61.7 79.7 £ 81.2
1.080 0.301 0.613 0.544 2447 0.092
WEEE A LI (n=75) 97.7+ 703 81.9 743 822 = 69.5
WSDS ()
A (n=176) 269+ 8.9 273+ 88 28.1 £ 83
S 0B (n=101) 248 + 8.2 257+ 8.2 26.1 £ 8.5 -
12.821 <0.001 3.090 0.050 0277 0.759
HWEFEH e LI (0=75) 299 = 89 204+ 9.1 30.7 =73

4. E5

AR CTIE, AAREWNIZIIT 5 RKFHAA OB EE O A IO H RARBEI S A~ — N 7 4 L F AR ERIEE LS

RIETHEIZOWTT U — M AWTHRE L, fRE LT, EEEED BT, EBEER LR iR LTI
TOAZ V=2 B A LPENZ ERRE{TZ, WSDS OGEGIEEEESH W TARICED L2 s, EEY
EOFEFIA~— b7 4 OFARRLEFEICHES LW A HREMN S S, £/, TV F—TA AV NAT Y —>
HA KL, EHEED Y BITESRENME R THORE B Lo, EHEER LIRS 221 H -
Too AWML, EEDODIRY HARENORFHANEDEDEIROF M & ERARBHMICER L, A~— b7+ UF
R EIZ DWW TRE L7241 COMETH 5,

RIRAG, AR, (RIRE R R COMEIESH W BEORAE A7 U — Z A L& WSDS 1X, IEEEIEZR LR L ik L
T LTc, ZHHIGR 1) 23X DR & oo, EEEE OF 5ELLE, 18] 120.0 5300 EoER) & EFR) &
A2 V= Z A LD EZ R LI SATHIE T, 227 U —2 F A A705240.0 43/ B LA L & 22 B EIG3, JEEFEEN &
HFETIL, 20 LR LT 18.5% K o7 Z ERME I TN D 19, BT, AL T OEEE~ DT E I LED)
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EIEH YT 502%mh 2 7z, EHEFHA~OFTED, EHOFESITOoME L DI a=r—va VERDHES R ER
FPITHR L, R L GEBOEMRNEL o722 20 1 ATHEITTHEABD LIz LT, A7 V=02 A
LPEL Ipole EBZBID, KFETERETERRY | G T TR ARV IS B L FEL. KFHA
LTS OFNEERCRIG 20 B EIRE 25T DML, RFEOEBIRF OB A~ — h 7 4 A fFEZ TS
LTI b KRIFFAAD B CEB O FEM A HERT 2 MANEETH D Z LB RR I N, I HIT, AT
WFREAZ Y = A 5L WSDS B L OEMFHITOTN S EOMRBBMRR H - 72, TEOEKREE XIS E Lz
PIFEE E AT U — 0 A AOBMREFRE LI BATHIZETIE, A7 U — 2 X A AREOWEIIENE S E < 2 2 HMmIC
BB EPHEINTZ D, I BT, BARFEOHEIMIA~Y— N7+ MARFEO ) A7 @b A2 TR, 9 DO
BEROBIMCHBEET L Vo mBELAOND 1, U EEEEX DL HETHLOTHAYZ U= F A AOHEKD
HA U 2 AR OIE R FBAL T & 220,

AHFFETIE, AR U — Z A LR WSDS [T CITARIBRTHE & el U C OB b9, (R 2) 2T DiEH
Lipole, WHAEZKRE LICHATHIRICE D & IR DAY Y — 2 & A MIBHEH L VA9 120 S0 L 19, AHF
TeLINIBRDEMER LTS, TOEWRAELUFREKE LTUTO 2 9B8E 2615, 1 DEIFFHA L KFEED
R OB NE X B, KREAOHEERMIZ 1 HH72 2760 53 TH Y . FHED 348.0 47 & AR THE N
LG O REFPAIIR A L EOER U CREFRIRFIRI AN Sy L PRIRAT & ARIR P O RIZ 31T 2 SRIRIFH D ZS B 3/ S & 7
HEND, LEEB-> T, FREIMRBHO R 7 Y —2 F A AOBRINI: ST, KA TIHARIRETO B P TR
MBEWZD, AT EOHRERD RS TRREMERH D, 2 DEIET VAL MR TH D, KRIBRFIZBITST
LA R OSEEIRHEI RS20 661.0 53 L7820 | IRIRATD 404.9 53735 38.7% MR L1z, ZIUIRIRATNCHFE %
ZEh L QW RIBPIE T NS R EATo TN E 2R LTS EE XD, LlE2 AX Y, KEHALID
BIFDIHREAZ U —rF A AL WSDS 1%, EFRBOHELZ T 2o lomietknid s, EHic, it bhE
D 4 F W RAESIEFI LS OB 2 RFOREN VD ATREE N H D Z & b EBRBOREEZZ T o e—HR & L
TTREND, ZOX SRR LT, A 78 2 HELE U CH BIE SR W AR H H 72D, A R Ly TR
AR ELEIZY Ty I ARENGH D7 A XEARE U720 | TER R 2 B HBRIC R L e T T BT
WHAGAATZ Y LT, Blha T 2SS A 0T NERH D LRSS,

AWIETIE, BB AT Y — 2 Z A MTEBEE & R OB L Z T2 o 72l b b bd, AWiRE LT %
=T A A NART ) = H A DN EZ T T, (KRPICE T DB R LD X —T A VA FAT Y=
A LL, EEHEEH VLY RS EHEER LEOBERF (ERAMET, %) JVE kDI ENREINE, 2
OFERIE, G 2) o 3) ZEINCSHF LT, HEEELH VIR T A 2 —FT A A MR V=02 A ME, K
IRET2> DARIRHIZ2MT T 3.8%7 (4.3%) Wb & KRE S BAL L7 o T-dizxt LT EEEIE 2 LEETIE 54.9 45 (33.1%)
HINL7e, A7 U= 2 A A0MEINT 5 Z & 1%, AR O HIN-CEBIREHE O . 315 DB AR LA KI5
TN D, BT A A NRT Y= H A ADMERRICRIE TR R PRE L BT TR, v
—TA A NRT Y =B A AT 120 53U EERT AL 120 5RO AN L 0 EMEE R E L. DILEREDY 22
DI 125% MR LTV Z ERFEENTNA D), 201, BTG TRIET 5= #—F A AL NRAT Y — &
A LDOESIITREENLETH S, 5%, EHEELR LEORBEE(LA2 T 570123, EBEEOHHTL b 5
DL, T B =T A A NAY )= F A L EE A RS I MADRRNTE LB 2 D, KIFAEZRRIC
TEEE)E A BE L7 AT I, R OUEEICAE N TH o T2 ZEARIN TN D M, A — K7 3 o & EH)
BIEEAUVEESZ &e . MFELRD DREBAHERFT 2 2 LN EE LR D AREERH D,

AHFIEDRA R E LT, 3 D2DAT Y =2 H A DEFEIRUIZN A~ — k7 4 OFABREEC B AR LT,
ZORH, EHTHOICEFREFE LV ) Z R EOMRE T A7-OICA~— N7V EFIHT 72 8, A~v—
b7 & U MEBIR R R B A ISR ENIT B L Vo TRV A~ — b 7 4 VORI GFENRE TN TV B TS E
DOWMENHIIAETH 5, EHIT. A=w— b7+ VRIETIN 5 SR %, MEIRA EOAEBIE LBEENH 5 & ShT
WD, B TIEZE N BIZ DWW TOREBII T > TV, AT, EEEIER LEECIIZEOBIE 3@ - 7203,
PEZEIZONWTIIZBETE TORY, ZbESE X T, S%ITEEEEE KV FHNCGREZ T 5 2 L 0Mh &%
B LT fRT HEE D AND LR D, £z, AFFEIE 1500 4D U 7 b— MIxhd 5 k72 B he 45003 176
I EFEST LEST, T — FOHIRANZY ~A > FEEM LD, R TRARSTWT U 7 — FNEICEE L
VT2 TLRBME /D, %%, EBEA~Y— b7+ OBRICONWTOT BT U ARBEST L7720, A7 J—
VEA DPRWEITKT HIEB AR AL L T2,

5. fEFE
AWFFRIIRFFAEZ XU, EFEESCEFRBN A7 V) — 2 A DMIRITT B TE LT, TORE, EH)
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Do SHIZ, HERPOIRENISIT 2 2 & T, A~— b7 3 OB AR Z D S8, 20070203 0 2Rk LR
MOMEWS & 2L S & D TR B 5,

HiEE
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