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Abstract

The "Rationales and Use of Hearing Devices" appears disconnected from real-
world experiences for students. Traditional teaching methods may hinder students'
ability to understand and apply content in clinical settings. Flipped teaching offers
students the chance to improve learning outcomes. However, the challenge of flipped
teaching is that students grasp the content thoroughly before class which impacting their
performance in class. Hence, this study aimed to investigate whether flipped teaching
using Key Point or Watch-Summary-Question (WSQ) learning sheets could boost
students' learning outcomes and clinical skills. This study involved 17 students at a
university in Taichung, Taiwan. 6 students used the WSQ learning sheets as the
experimental group, while 11 students used Key Point learning sheets as the control
group. Pre-test of learning outcomes and clinical skills was conducted in the 11th week
of the semester, followed by flipped teaching from the 12th to 16th weeks. Students
were required to watch the video and complete the learning sheets before class and
engage in group discussions to solve clinical practice questions during class. Post-tests
were administered in the 17th week. Although ANCOVA could eliminate potential
errors, the Wilcoxon-Mann-Whitney test was chosen to compare learning outcomes and
clinical skills between the two groups. Results revealed that students using Key Point
sheets performed significantly better in learning outcomes compared to WSQ users (p
< 0.05). However, no significant difference in clinical skills was observed between the
groups. In conclusion, employing Key Point learning sheets in flipped teaching for the
"Rationales and Use of Hearing Devices" course could enhance learning outcomes.
Future studies should involve larger sample sizes to comprehensively assess the impact

of flipped teaching and learning sheets on both learning outcomes and clinical skills.

Keywords: flipped teaching, WSQ learning sheet, learning outcomes, clinical skills

Introduction

Globally, 5% of the population, including 4.32 million adults and 34 million

children, faces hearing impairment, a number set to rise to 2.5 billion by 2025, with 700
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million needing hearing aids and aural rehabilitation (WHO, 2021). However, only
about one-third of those affected wear hearing aids, with limited usage (Bisgaard & Ruf,
2017; Chia et al., 2007; Chien & Lin, 2012; Dalton et al., 2003; Dawes et al., 2014;
Hartley et al., 2010; Humes, 2021; Kochkin, 1993a, 1993b, 1993c, 2000, 2009;
McCormack & Fortnum, 2013; Popelka et al., 1998; Sangster et al., 1991; Smeeth et
al., 2002; Ward et al., 1993; Wilson et al., 2010; Hartley et al., 2010; Hickson et al.,
2010; Williams et al., 2009).

In Taiwan, where audiologists are mainly employed by hearing aid companies
(The-Speech-Language-Hearing Association, 2024). P there's a pressing need for
students to gain comprehensive education in hearing aids to enhance their chances of
finding employment.

The "Principles and Applications of Auditory Aids" course often feels
disconnected from students' daily experiences, hindering their ability to apply
theoretical knowledge to real-life situations (Ormrod, 2004; Perkins & Salomon, 1992).
To bridge this gap, we propose exploring the efficacy of flipped teaching combined
with Key Point and Watch-Summary-Question (WSQ) Ilearning sheets. By
summarizing key points or asking questions on the sheets before class, students engage
in deep self-directed learning, aiming to enhance both learning outcomes and clinical

skills in the course.

Literature Review

Flipped Teaching

Flipped teaching, also known as flipped classroom or flipped learning (Spotts &
Gutierrez de Blume, 2020) shifts traditional lectures to online materials. Students
interact with these resources before class, thereby maximizing valuable face-to-face
time for dynamic activities such as group discussions and hands-on exercises (Sams &
Bergmann, 2013; Sohrabi & Iraj, 2016; Akcayir & Akgayir, 2018; Strelan et al., 2020).
This learner-centered approach has gained popularity across various disciplines,
encouraging students to take ownership of their learning (Hao, 2016; Strelan et al., 2020;
Gilboy et al.,, 2015). Research suggests that flipped teaching boosts learning
performance and motivation, making it a promising educational strategy (Akcayir &
Akgayir, 2018; Chiang et al., 2019; Freeman et al., 2014; Lin et al., 2019; Missildine et
al., 2013; Richardson et al., 2012; Roach, 2014; Abeysekera & Dawson, 2015).

However, flipped teaching encounters challenges such as students' lack of
preparation, inability to ask questions, and difficulty understanding instructional videos
during pre-class learning. These obstacles impede students' self-directed learning and
may impact the effectiveness of flipped teaching (Lo et al., 2017; Kraut, 2015; Sahin et
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al., 2015; Scott et al., 2016; Anderson & Brennan, 2015; Guerrero et al., 2015; Zack et
al., 2015; Palmer, 2015; Tawfik & Lilly, 2015).

Watch-Summarize-Question (WSQ) Learning Sheets

In recent years, researchers have explored the use of WSQ learning sheets in
flipped teaching (Ancliff & Kang, 2017; Heo & Chun, 2016; Hsia et al., 2019; Soliman,
2016). In this approach, students Watch videos before class, Summarize key points ,
and engage in Questioning for deeper understanding (Silver & Cai, 2005; Wang &
Hwang, 2017). WSQ sheets facilitate pre-class comprehension and foster independent
thinking, promoting efficient and deep learning (Cankoy & Ozder, 2017; Ye etal., 2018).

However, there's limited research on flipped teaching with WSQ learning sheets,
particularly in university programs for audiologists. This study addresses this gap by
examining the impact of combining flipped teaching with prototype WSQ sheets on

students' learning outcomes and clinical skills.

Method

Participants

This study was conducted in the course "Rationales and Use of Hearing Devices"
at a university in Taichung. 6 students in the experimental group used the WSQ learning
sheets during flipped teaching, while 11 students in the control group used the Key
Point learning sheets. Both groups were taught by the authors of this study.

Experimental procedure

The study spanned from the 12th to the 16th week of the second semester, with
150-minute weekly face-to-face classes. Employing a quasi-experimental design
(Figure 1), two groups were assigned different learning sheets. The experimental group
utilized flipped teaching with WSQ learning sheets (Appendix 1), while the control
group used Key Point learning sheets (Appendix 2).

In the initial week, students were introduced to WSQ and Key Point learning
sheets for flipped teaching. Pre-tests on learning outcomes and clinical skills were
conducted in the 11th week after knowledge acquisition from weeks one to eleven.
From weeks 12 to 16, both groups watched videos before class. The experimental group
completed WSQ sheets, engaging in watching, summarizing, and questioning, while
the control group used Key Point sheets simultaneously. Post-tests in week 17 evaluated

learning outcomes and clinical skills
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Figure 1. Experimental procedure

Research Tools
Learning Outcomes

The tool utilized in this study was developed by the author based on examination
questions from the Rationales and Use of Hearing Devices of the Examination Yuan
spanning 1999 to 2011. It comprised 25 questions covering 6 topics: "selection,
adjustment, and verification of hearing aids, hearing aid problem, solving and fine-
tuning, counseling for hearing aid users, evaluating the benefits of hearing aids, special
considerations of hearing aid use in children, and consideration of monaural and
binaural hearing aids." These questions served as both pre- and post-tests for assessing
learning outcomes. The questionnaire demonstrated excellent internal consistency with
a Cronbach's alpha of 0.827.

Clinical Skills

The clinical competency checklist developed by the author of this study is based
on the 6 topics. Two experienced audiologists served as examiners, and their scores
showed good consistency with a Pearson's correlation coefficient of r=0.998 (p <0.05).

In the clinical skill examination, different simulated scenarios were designed for
each student group, comprising the patient's medical history, audiogram, needs for
hearing aids, and budget. After receiving their scenario, each group had 60 minutes to
discuss and present their solution to the examiner in a 20-minute session. The examiner

evaluated their performance based on a checklist.

Results

Learning Outcomes
The ANCOVA (p =0.015) and Wilcoxon-Mann-Whitney test (p =0.015) revealed
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significant differences in the post-test results between the two groups. Students using
the Key Point learning sheet outperformed those using the WSQ learning sheet in terms

of learning outcomes.

Clinical Skills

Both the ANCOVA (p = 0.704) and Wilcoxon-Mann-Whitney test (p = 0.884)
results showed no significant difference in the post-test clinical skill scores between the
two groups. This suggests that the choice of learning sheet did not impact the
improvement of clinical skills in flipped teaching. In essence, both Key Point and WSQ

learning sheets contributed to enhancing clinical skills to a similar extent.

Discussion and Conclusion

This study employed flipped teaching with Key Point and WSQ learning sheets to
enhance students' learning outcomes and clinical skills in the "Rationales and Use of
Hearing Devices" course. Results indicated that Key Point sheets outperformed WSQ
sheets in post-test scores for learning outcomes, while both sheets led to comparable
improvements in clinical skills.

While flipped teaching with learning sheets is common in subjects like English,
Mathematics, Physics, and Dance, Lin et al. (2019) explored a variant, Annotation-
Summary-Question (ASQ), which showed promise in enhancing clinical skills and
critical thinking among nurse practitioners.

Despite positive impacts on learning outcomes and clinical skills, students using
the Key Point learning sheet achieved superior post-test scores compared to those using
the WSQ learning sheet. This highlights the need to assess different learning sheet
formats for clinical skills enhancement, as textual content alone may be insufficient.
Further research should explore diverse learning sheet approaches to better prepare
healthcare workers during their education.

One limitation of this study is the relatively small sample size, with audiology
students representing only a fraction of the cohort. Future research should consider
increasing participant numbers and conducting more qualitative interviews to

comprehensively evaluate the effects of flipped teaching and learning sheets.
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