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EDITORIAL

We as the Taiwan Vanguard of Journal
with Open Peer Review

In the former Editorial of Issue 1, Volume 55 (2018), we have proposed three
questions regarding the development of open peer review (OPR). What is the
feasibility of applying OPR to journals in the field of social sciences, including
library and information science? Do vendors of academic information value-added
systems or databases have the willingness to get involved in the development and
services of OPR systems? Are scholars in humanities and social sciences willing
to change habits and break with tradition, and accept new challenges of OPR?

The OPR has not yet been given a unified name and a universally identical
definition. OPR has also been termed as “public peer review”, “transparent peer
review”, and “advanced open peer review”. In terms.of common features, OPR
are termed as “signed review”, “disclosed review”, “transparent review”, “editor-
mediated review”, and “crowd-sourced review”’. For another three attached
features, OPR are also called “synchronous review”, “pre-publication review”,
and even “post-publication review” . Thése features above indicate the innovative
aspect of OPR in breaking with traditional modes, especially the new mode of
“crowd-sourced review”, suggesting that chief editors of journals can recruit
numerous scholars and experts for undertaking the task of manuscript review,
through a network platform that incorporates new media technologies and equips
with a real-time, interactive and transparent mode of being able to verify all OPR
tasks. However, not all of the features mentioned above are necessary to be
included in one, OPR system. The implementation of OPR varies with different
management modes of journals. Each feature is allowed with a certain degree of
creativity, and the implementation of OPR is allowed with differences of depths.
When to open (timeliness) and how to open (democratic authorization and
technical conditions)? These questions are for all of scholars and journal editors to
contemplate. Solutions to problems should respond to calls for ideal and practical
considerations, and people who take charge should select or design the most
appropriate management mode for their own journals.

The general requirements for the OPR system of journals are described

below.

! Emily Ford, “Defining and Characterizing Open Peer Review: A Review of the Literature,” Jour-
nal of Scholarly Publishing 44, 4 (2013): 311-326. See also the information at https://pdxscholar.
library.pdx. edu/cgi/viewcontent.cgi?article=1000&context=ulib_fac.



2 Journal of Educational Media & Library Sciences 56 : 1 (2019)

1. The identity information of peer reviewers should be open, contrary
to traditional double-blind or single-blind modes that hide identities of peer
reviewers.

2. No matter it is a pre-publication or post-publication review mode, after
the review procedure is terminated, contents of peer reviewers’ opinions should be
open together with published manuscripts.

3. The open access (OA) mode should be adopted, and articles should be
published online for interested readers to add comments to articles. However,
contents of readers’ comments are not necessary to be regarded as the basis of
formal reviews of academic contents of manuscripts. It is to provide a channel for
authors and readers to communicate with each other.

It is worth noting that the three requirements mentioned-above could be
independently used, or applied with different combinations. No'matter what the
combination is, in a broad sense, it could be termed as “Open Peer Review”. In
addition, from the perspective of epoch revolution, OPR, system is indeed highly
relevant to the open access mode, but even profit-oriented journals with a non-
open-access mode could possibly adopt partial features of OPR and develop their
publishing strategies. In other words, the point'of OPR lies in the open and blind
aspects, not in presenting confronting thoughts. Any design mechanism that
respects the free wills of authors and reviewers, makes the review process open
and transparent, promotes positive academic talks with assistances of technologies
and media, guards academic quality and takes responsibilities of academic
communication, could be. regarded as an open-minded and trust-worthy OPR
system.

Our JoEMLS takes a positive and serious stance toward the development of
OPR in future’s academic journal publishing in Taiwan, and we will certainly be
in the vanguard of the OPR trend. In the future if scholars and chief-editors of
journals could apply various added values of open peer review, such as Digital
Object Identifier (ODI), Open Researcher and Contributor ID (ORCID), and
Altmetrics, we have good reasons to believe the academic field in Taiwan is
certainly to generate or accept the development and application of this kind of
new platforms. No matter from the literature review of domestic and overseas
applications of OPR platforms, or from analysis of 2018 surveys conducted by
JoEMLS team that sent to more than one hundred scholars who ever reviewed
manuscripts in Chinese for JOEMLS, and results of interviews with chief-editors
of journals in library and information science field in Taiwan, we obtained similar
findings. In the premise of respecting the willingness of relevant authorities, it is

expected and feasible to design OPR solutions that are with characteristics, human
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nature, and expediency. There obviously has no fixed modes of OPR systems, and
we found plenty of innovative measures. With the spirit of innovation, revolution
and experiments, our journal will not hesitate to continually promote and improve
application modes of OPR, and usher journals of humanities and social sciences
in Taiwan toward a new epoch of OPR.

In this issue (Issue 1, Volume 56), thirteen manuscripts have been reviewed,
and four of them are accepted and published, with a rejection rate of 69.2%. The
articles published in this issue include “The Maturity Assessment of the Recent
Open Data Development in the Context of Taiwan E-Government” by Tung-Mou
Yang and Yi-Jung Wu, “Does the Learning of Computational Thinking Concepts
Interact with the Practice of Digital Curation in Children? A Preliminary Case
Study” by Chun-Hao Chang, “An Application of ePUB3 eBooks to the Design
and Teaching of Flipped ‘Applied Writing” Courses: An.Example of ‘Abstract
Writing” ” by Tina Pingting Tsai, Chingsheng Hsu, and Jyhjong Lin, and “Quality
Discussion and High-Level Comprehension: An .Analysis of Taiwanese College
Students” by Hsiao-Ling Hsu, Hao-Jan Howard Chen, and Wei-Tin Lin. There are
many good articles left out. There are also.many wonderful contents of academic
criticism, reflections and debates that are not able to be shared. Some of these
non-published academic publishing‘processes and debates are not less thought-
provoking than published contents: “If not with the clever application of OPR
system, these wonderful insights can be only left in the memories of involved
parties and archives of chief-editors of journals. We thank all of the authors who
submitted manuscripts: "No matter the manuscript is accepted or rejected, each
author is a respectable scholar.

Jeong-Yeou Chiu
JoEMLS Chief Editor
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The Maturity Assessment of the Recent
Open Data Development in
the Context of Taiwan E-Government

Tung-Mou Yanga* Yi-Jung Wub

Abstract

Open government data has become an important policy among the government
administrations around the world. Similarly, in this global movement, both
central and local governments of Taiwan have dedicated efforts and resources
to establish open data infrastructure. Nevertheless, because of ‘their respective
information environments, agencies possess different capabilities of open
data implementations, and different outcomes are achieved.” Accordingly, this
research adopts and refines an open data maturity model from the literature for
the assessment purpose. A quantitative approach by _using survey is employed
to assess the current development and implementation of open data among
Taiwan government agencies. The research'also-attempts to explore whether
central and local government agencies possess similar or different capabilities
and commitments in implementing open data. It is expected that the research
results can provide insights to practitioners for related policy suggestions
and resource allocations. Lastly, this.investigation in Taiwan e-Government
can also enrich and contribute to the current open data literature from an
international perspective.

Keywords: Open government, Open data, Evaluation, E-government

SUMMARY

Open Government Data (OGD) has become a concerned issue in recent
years, and been regarded as one of important administrative policies of domestic
and foreign governments. Making data of public sectors open to the public
helps achieve goals of transparency in government and public participation,
and encourages innovative application of government data by the public, for
promoting economic growth and new industrial development. OGD is expected
to lay the foundation of open government by realizing its three pillars, including
transparency, participation, and collaboration. However, the progress of open data
of different sectors varies. Therefore, the goal of this study is to study the status

4 Associate Professor, Department of Library and Information Science, National Taiwan
University, Taipei, Taiwan

bAssociate Professor, Department of Public Policy and Management, Shih Hsin
University, Taipei, Taiwan

*
To whom all correspondence should be addressed. E-mail: tmyang@ntu.edu.tw
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quo of open government data in Taiwan, and to investigate questions addressed
below. What are the executive capacities and commitment levels of government
sectors in making government data available to all? Is there any difference of
executive capacities and commitment levels of different government levels (the
Central Government agencies, Six-Municipal Government agencies and local
government agencies) in making data open to the public?

In this study, the Open Data Maturity Model proposed by Solar, Concha,
and Meijueiro (2012) was adopted for developing survey questions, which were
categorized into eight sub-aspects under the three major aspects, including (a)
strategy, leadership and establishment, (b) laws and regulations, (c) management
in the Establishment and Legal aspect, (d) data availability, (e) data access,
(f) data format and content in the Technology and Data aspect, and (g) reuse
encouragement, and h. participation and collaboration in, the Data Reuse and
Citizen aspect. During the data collection stage,thé questionnaires were
distributed to 666 government agencies of Taiwan for collecting empirical data.
The duration was about one month, and the received valid questionnaires for
analysis were 436. Both descriptive and inferential statistics were conducted by
using SPSS software.

Results of this study showed that most of the Central and Six-Municipal
Government agencies had engaged ‘in-making data open to the public, but many
local government agencies had not participated yet. Some local government
agencies made data open-not long ago, and needed help in knowing how
to promote open data policies, as well as encouragement for persisting in
participation. As to the Law and Regulation aspect, most agencies followed the
internal and external’laws and regulations, and developed clear use authorization
policies. Most agencies’ open data strategies were in accordance with policies
of the Central Government. However, the higher-level officers of these agencies
should enhance their understanding of open data, and the communication and
coordination among agencies should be enhanced. In addition, many agencies
had not incorporated open data into their existing business, and had not built up
a corresponding standard operating procedure yet. The concept of open data is
also relatively new for some government officials, and they usually have limited
understandings and experiences in searching and aggregating datasets. The
process of data de-identification to reduce the concern of privacy impact is also
not an easy task. Agencies should help provide and enhance educational training
of required skills for relevant personnel in open data implementation.

As to the Technology and Data aspect, most agencies had used open data
portal (ODP) or application programming interface (API) for providing open
data, provided appropriate descriptions of metadata, adopted a non-proprietary
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data format, and kept follow-up maintenance of open datasets. However, many
agencies did not open all of the owned datasets, and would re-produce and
incorporate the datasets before making them open to the public, that is, they did
not open the raw datasets they collected in the first place. Those agencies were also
unfamiliar with the application of linked data. This empirical result reflects that
the implementation of 4-star and 5-star open data is still difficult for most of the
agencies while they possess limited technical capabilities, and the standard of 3-star
open data is a more reasonable expectation for most agencies to achieve at this time.

Lastly in the aspect of Participation and Collaboration, many agencies hadn’t
built up a mechanism for responding to and handling problems regarding data
access, and had limited commitment in encouraging the pubic to use data. Only
a few agencies adopted approaches of budget rewards. There is still room for
enhancing agencies’ building up communication channels of open: data policies
and their activeness in responding to relevant questions:™ It is expected that
feedbacks from open data users can actually help government agencies improve
the qualities of their released datasets.

There was a similar trend of individual responses among the Central, Six-
Municipal and local government agencies. The major difference lied in the
response strength. As to the overall evaluation of response strength, the Central
Government agencies had the highest. maturity, followed by the Six-Municipal
and local government agencies, tespectively. In addition, it is worth noting
that there were no significant differences among the three types of government
agencies in the issues of completely opening collected and produced datasets,
applying linked data technology, opening raw/not reproduced datasets, holding
activities for encouraging'the public to use data, and responding to whether there
were budget rewards for data use. It is suggested that the Central Government
agencies’ experiences of making data open to the public, such as the setting up of
OGD Advisory group, contents of use authorization policies (open data license),
and introduction of public-private partnership, etc., should be provided for the
references of the Six-Municipal and local government agencies.

The results of this study could serve as the reference for government agencies
in Taiwan when developing open data policies, to see the insufficient aspects of
existing management and implementation of open data. Some corresponding
adjustments and changes should be made for enhancing policy making and
implementation of open data. It is expected that the limited resources should be
appropriately distributed, and government agencies should be encouraged and
assisted more in participating and implementing in making data open. The current
adopted model of the study uses a broader perspective to assess the maturity of
open data implementation among government agencies. However, in terms of the
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research results, the further understanding of certain aspects of the agencies could
be still limited. It is suggested that qualitative research approach can be employed
later to investigate the specific aspects of interests, and the current model can be
further extended to include other aspects such as resources and budgets that are
also crucial to sustain open data initiatives. The questionnaire items of the current
study can also be enhanced for developing a more delicate assessment model.
Lastly, while both open data providers and open data users play important roles
in an sound open data ecosystem, future research should also focus on the related
aspects of open data users for forming a more comprehensive assessment model.

ROMANIZED & TRANSLATED REFERENCE FOR ORIGINAL TEXT

rhE REHERUT (2018) © TR AR L S AP B AL 8 OIS AL EIBREL ik
it & BT o B3R H https://www.president.gov.tw/NEWS/23174 Office of the President,
ROC (Taiwan). (2018). “Zongtongbei shehui chuangxin hackathon” jingsai Huanying
youzhizhishi gongtong tiaozhan Dacheng shehui chuangxin: Retrieved from https://www.
president.gov.tw/NEWS/23174 (in Chinese) ]

ARIRGT ~ BEIL(2016) « ERIBAMALE « B R RN G F 7] » 4(4) » 54-66 < [ Chu,
Pin-Yu, & Tseng, Hsien-Lee (2016). Ziliaokaifang pinzhi. Public Goverance Quarterly,
4(4), 54-66. (in Chinese) ]

BREESR (2012) o #rdbiii B EORIBASOHL S B - 44 A I > 36(4) » 70-79 ° https://
doi.org/10.6978/YKSYK .201208.0070 [['Wu, Chao-Ming (2012). New Taipei City zhengfu
ziliaokaifang guihua yu jianzhi; Government Resource Planning, 36(4), 70-79. https://doi.
org/10.6978/YKSYK.201208.0070 (in Chinese) ]

RERPE ~ R (2012 ) > WU ASFIERHINELHEB) TRl BL PR - w1 & % A 1 > 36(4)
10-21 ° [ Sung, Yu=Hsieh, & Lee, Kuo-Tien (2012). Zhengfubumen ziliaojiazhi tuidong
celueyutiaozhan{ Government Resource Planning, 36(4), 10-21. https://doi.org/10.6978/
YKSYK.201208.0010 (in Chinese) ]

FIRHE ~ FF—B S MR~ BRACHE (2016) 5l B 19 IR E O A5 — B R B R 3 AR
MBHGE R} o & F @ AF#F %  14(1) > 107-130 © [ Lee, Yih-Jiun, Hsu, Yi-Chen, Lin,
Jen-Chih, & Su, Yu-Wei (2016). A children welfare information service—Base on NGIS
open data. Electronic Commerce Studies, 14(1), 107-130. (in Chinese) ]

MR~ R~ ERE2(2014) - BUFERIBIRCTE 52 M © (e R0k ) N E 15
FROIRE VS o EFEAFHRE 0 12(3) v 337-355 < [Lin, Jen-Chih, Lee, Yih-Jiun,
& Huang, Chun-Hao (2014). The application of government of open data platform: “e
Accounting” App based on e-invoicing service integration platform. Electronic Commerce
Studies, 12(3), 337-355. (in Chinese) ]

ERZF ~ B RK ~ RIS (2016) o B PUASHR BR HCEHIEE M e B3 AL RE R IR & BT 52 B 7
1o B-FE#AH R » 143) > 313-334 [ Chiou, Shu-Fen, Chung, Chi-Cheng, & Shieh,
Shu-Ling (2016). The public perception of privacy research and analysis for open data.
Electronic Commerce Studies, 14(3), 313-334. (in Chinese) ]

BRHRZEE (2015) - BUNERIBHBOZ BRI —5 1K - #2538 H https://data.gov.tw/
license [ National Development Council. (2015). Open government data license, version



40 Journal of Educational Media & Library Sciences 56 : 1 (2019)

1.0. Retrieved from https://data.gov.tw/license (in Chinese) ]

BRFREET (2016) ° HIRERE FLBUFHE—BAIBUF (1065 -1094F) - f85R
H https://www.ndc.gov.tw/cp.aspx ?N=67F4A482298C5D8E&s=EEBA8192E3A A2670
[ National Development Council. (2016). Diwu jieduan dianzihua zhengfujihua—
Shuwei zhengfu (2017-2020). Retrieved from https://www.ndc.gov.tw/cp.aspx?N =
67F4A482298C5D8E&s=EEBA8192E3AA2670 (in Chinese) ]

R F A4 (2012) - & 2 AL T A B 2 B & KL (Open Data) < #F 4 % A F > 36(4) »
61-69 ° [ Chang, Chia-Sheng (2012). Cong Taipei City kan zhengfu gongkaiziliao
(Open Data). Government Resource Planning, 36(4), 61-69. https://doi.org/10.6978/
YKSYK.201208.0061 (in Chinese) ]

R (2016) © BIREER B AGEE ELZBFAT © B £ Ao K06 B 7 > 4(4) » 113-123
[ Chuang, Ying-Chih (2016). Guoji ziliaokaifang pingbi zhi yanxi. Public Goverance
Quarterly, 4(4), 113-123. (in Chinese) ]

BRIGF (2013) © BARBUN BRI ERH R BHIR - 225832 F 710 1(1) » 156-163
[ Chen, Yi-Chun (2013). Kaifang zhengfuziliao yingjie ziliaominzhu xinshidai. Public
Goverance Quarterly, I1(1), 156-163. (in Chinese) ]

BREFEAS ~ MRINZE ~ ERESR (2013) o A7 74 R ¢ B A BUR BB R R0t - BT ¢
Rt FEle ERREHS AT SE T L 2 Al A CC & [ Chen, Shun-Ling, Lin, Chia-
Hung, & Chuang, Ting-Jui (2013). Empowering citizens with data: An open government
data. Taipei: Creative Commons Taiwan, Research Center for Information Technology
Innovation. (in Chinese) ]

BRBEEE  ¥R5ZEE (2013) B & A B ZE HRH] o 25—JE Open DataZ2iiifaT ey &
i BALT o [ Chen, HsiaoHui, & Tu, Chia-Wei (2013). Zhengfu ziliaokaifang zhi
faguixianzhi. Paper presented at.the 2013 Conference on Open Data, Taipei. (in Chinese) ]

VEUG - BRBEEE - BrERGE ~ FEE (2015) o MACA A AL HBUR S R EAISR B EZ AR
(NDC-MIS-103-002) ~5dLHT : BT 2 - [ Shiang, Jing, Chen, Hsiao-Hui, Yang,
Tung-Mou, & Lo, Jin«(2015). Kaifangziliao jigi dui zhengfuzhili yu gerenyinsi yingxiang zhi
yanjiu (NDC-MIS-103-002). Taipei: National Development Council. (in Chinese) ]

JEGE ~ AR FEE (2013) 0 HAA L F MR ¢ BUR MM HF A B e 8 8 (RDEC-
RES-101002) - &b : BIZ#EZEEE - [ Shiang, Jing, Yang, Tung-Mou, & Lo, Jin
(2013). Zixun fenxiang yu gongrong: Zhengfujiguan ziliaogongkai yu jiazhiyingyong
(RDEC-RES-101002). Taipei: Research, Development and Evaluation Commission,
Executive Yuan. (in Chinese) ]

HEE ~ B~ KR (2014) o BUR B E FHAn A8 B X 2 9F %2 (RDECMIS-102-002) ©
Elb - BZEEER B - [ Shiang, Jing, Yang, Tung-Mou, & Lo, Jin (2014). Zhengfu
kaifang ziliaojiazhi yingyunmoshi zhi yanjiu (RDECMIS-102-002). Taipei: National
Development Council. (in Chinese) ]

BEULE ~ BRRZE ~ 5UT (2016) o EHERBEIEUN BRI BRI FE IR - B £ R
AR - 4(4) 18-28 ° [Huang, Hsin-I, Su, Tsai-Tsu, & Hsiao, Nai-I (2016). Zaitan
kaifang zhengfuziliao de zhengceyufazhan. Public Goverance Quarterly, 4(4), 18-28. (in
Chinese) ]

& ~ M1~ JUiaEs (2014) © BZRE # o AR EE S 915746 - 55 JE Open Data
Bt at&ss3k 2w~ - ki o [ Yang, Hsin-Chang, Lin, Hsing-Tzu, & Yu, Po-



Yang & Wu: The Maturity Assessment of the Recent Open Data Development in the Context of Taiwan E-Government 41

Han (2014). kaifangziliao fenleijiagou zhi jianliyupinggu. Paper presented at the 2014
Conference on Open Data, Taipei. (in Chinese) ]

Bl ~ AR (2016) - GEBUNBIGE R 2 BEE R ERE - XA AHRE S
£ > 53(1) » 63-102 °https://doi.org/10.6120/JoEMLS.2016.531/0043 . RS.AM [ Ou, L.-L.,
& Yang, T.-M. (2016). The construction of metadata for open government data in Taiwan.
Journal of Educational Media & Library Sciences, 53(1), 63-102. https://doi.org/10.6120/
JoEMLS .2016.531/0043.RS.AM (in Chinese) ]

SRR (2012) « BRIBHREE R BB R S « #F 4 % A F] > 36(4) » 22-38 - https://doi.
org/10.6978/YKS YK .201208.0022 [ Hsiao, Ching-Teng (2012). Ziliaokaifang fazhan
xiankuangyuzhanwang. Government Resource Planning, 36(4), 22-38. https://doi.
org/10.6978/YKS YK .201208.0022 (in Chinese) ]

FER ~ ASERGH (2017) » MO BORF AR < BRSO RHE BN AT © DAG i BUR Rl -
HEHAHHE LAESE > 54(2) 0 185-219 chttps://doi.org/10.6120/JoEMLS.2017.542/0026.
RS.BM/[ Lai, Y.-C., & Yang, T.-M. (2017). Exploring the factors influencing agencies’
engagement in Open Data: A case study of Taichung City.Government. Journal of
Educational Media & Library Sciences, 54(2), 185-219. https://doi.org/10.6120/
JoEMLS .2017.542/0026.RS.BM (in Chinese) ]

WEE -~ BRSE (2015) - BRI REEHEREE - B L AN KB ETF] » 34)
17-26 [ Tai, Hao-Chun, & Ku, Chen-Hao_(2015). Jiangou ziliaokaifang zhi liangshan
fazhihuanjing. Public Goverance Quarterly, 3(4), 17-26. (in Chinese) ]

TR ~ 2 FFUINE - B 5REE (2016,) @ BN AR A B R R R RS
BT o &8N AT AL » 35(4) 17395-405 ° https://doi.org/10.6288/TIPH201635105035
[Han, Pei-Hsuen, Li, Sheng-Tun, Hsu, Min-Huei, & Lu, Tsung-Hsueh (2016). An
analysis of the current status, and utilization of government health and welfare open data
in Taiwan. Taiwan Journal of Public Health, 35(4), 395-405. https://doi.org/10.6288/
TIPH201635105035.(in Chinese) ]

FE (2015) » BB BCERE SRR TE Bl BE PR BB R 0T - 2 REFF > 12(4)
1-37 = [ Lo, Jin(2015). An analysis of open government data through open systems and
institutional theory perspective. Taiwan Democracy Quarterly, 12(4), 1-37. (in Chinese) ]

FEE - BpAEE ~ TEES - EREL(2013)  BUR B A AT e BT A 0 e 3y B
JEEY e A o B—/E Open Data ZilfFaT &R iwsC » &b - [ Shiang, Jing,
Yang, Tung-Mou, Lo, Jin & Wang, Hui-Ju (2013). Zhengfu kaifangziliao de xiankuang
yu tiaozhan: Zhongyang yu difangzhengfu de bijiaofenxi. Paper presented at the 2013
Conference on Open Data, Taipei. (in Chinese) ]

FRSCH (2013) © BIAIRRIT. Open Data it BN GHACE RHE I B - BRERH https://www.
ithome.com.tw/node/82633 [ Su, Wen-Pin (2013). Guonei chengli Open Data lianmeng
tuidong kaifangziliao yingyongfazhan. Retrieved from https://www.ithome.com.tw/
node/82633 (in Chinese) ]

Albano, C., & Reinhard, N. (2014). Open government data: Facilitating and motivating factors
for coping with potential barriers in the brazilian context. Paper presented at the 13th
IFIP WG 8.5 International Conference, Dublin, Ireland. https://doi.org/10.1007/978-3-
662-44426-9_15

Alvarez, J. M., Labra, J. E., Cifuentes, F., Alor-Hernandez, G., Sanchez, C., & Luna, J. A.



42 Journal of Educational Media & Library Sciences 56 : 1 (2019)

G. (2012). Towards a pan-european e-procurement platform to aggregate, publish and
search public procurement notices powered by linked open data: The moldeas approach.
International Journal of Software Engineering and Knowledge Engineering, 22(3), 365-
383. https://doi.org/10.1142/S0218194012400086

Attard, J., Orlandi, F., & Auer, S. (2016). Value creation on open government data. Paper
presented at the 49th Hawaii International Conference on System Sciences, Kauai, HI.
https://doi.org/10.1109/HICSS.2016.326

Attard, J., Orlandi, F., Scerri, S., & Auer, S. (2015). A systematic review of open government
data initiatives. Government Information Quarterly, 32(4), 399-418. https://doi.
org/10.1016/j.giq.2015.07.006

Conradie, P., & Choenni, S. (2014). On the barriers for local government releasing open data. Government
Information Quarterly, 31(Suppl. 1), S10-S17. https://doi.org/10.1016/j.giq.2014.01.003

Dawes, S. S., & Helbig, N. C. (2010). Information strategies for open government: Challenges
and prospects for deriving public value from government transparency. Paper presented
at the Electronic Government - 10th IFIP WG 8.5 International. Conference, Delft, The
Netherlands. https://doi.org/10.1007/978-3-642-14799-9_5

Dawes, S. S., Vidiasova, L., & Parkhimovich, O. (2016). Planning and designing open
government data programs: An ecosystem approach. Government Information Quarterly,
33(1), 15-27. https://doi.org/10.1016/j.2iq.2016.01.003

Dulong de Rosnay, M., & Janssen, K. (2014). Legal and institutional challenges for opening
data across public sectors: Towards common policy solutions. Journal of Theoretical
and Applied Electronic Commerce Research, 9(3), 1-14. https://doi.org/10.4067/S0718-
18762014000300002

Gonzalez-Zapata, F., & Heeks, R. (2016). The multiple meanings of open government data:
Understanding different stakeholders and their perspectives. Government Information
Quarterly, 32(4), 441-452. https://doi.org/10.1016/j.giq.2015.09.001

Hellberg, A.-S., & Hedstrom, K. (2015). The story of the sixth myth of open data and open
government. Transforming Government: People, Process and Policy, 9(1), 35-51. https://
doi.org/10.1108/TG-04-2014-0013

Hivon, J., & Titah, R. (2017). Conceptualizing citizen participation in open data use at the city
level. Transforming Government: People, Process and Policy, 11(1), 99-118. https://doi.
org/10.1108/TG-12-2015-0053

Janssen, M., Charalabidis, Y., & Zuiderwijk, A. (2012). Benefits, adoption barriers and myths
of open data and open government. Information Systems Management, 29(4), 258-268.
https://doi.org/10.1080/10580530.2012.716740

Jetzek, T., Avital, M., & Bjorn-Andersen, N. (2014). Data-driven innovation through open
government data. Journal of Theoretical and Applied Electronic Commerce Research,
9(2), 100-120. https://doi.org/10.4067/S0718-18762014000200008

Kaasenbrood, M., Zuiderwijk, A., Janssen, M., de Jong, M., & Bharosa, N. (2015). Exploring
the factors influencing the adoption of open government data by private organisations.
International Journal of Public Administration in the Digital Age, 2(2), 75-92. https://doi.
org/10.4018/ijpada.2015040105



Yang & Wu: The Maturity Assessment of the Recent Open Data Development in the Context of Taiwan E-Government 43

Kalampokis, E., Tambouris, E., & Tarabanis, K. (2011). Open government data: A stage
model. Paper presented at the Electronic Government - 10th IFIP WG 8.5 International
Conference, Delft, The Netherlands. https://doi.org/10.1007/978-3-642-22878-0_20

Kaschesky, M., & Selmi, L. (2013). Fusepool R5 linked data framework: Concepts,
methodologies, and tools for linked data. Paper presented at the Proceedings of the 14th
Annual International Conference on Digital Government Research, Quebec, Canada.
https://doi.org/10.1145/2479724 2479748

Kassen, M. (2013). A promising phenomenon of open data: A case study of the Chicago open
data project. Government Information Quarterly, 30(4), 508-513. https://doi.org/10.1016/
j-giq.2013.05.012

Klievink, B., & Janssen, M. (2009). Realizing joined-up government -- Dynamic capabilities
and stage models for transformation. Government Information Quarterly, 26(2),275-284.
https://doi.org/10.1016/j.giq.2008.12.007

Layne, K., & Lee, J. (2001). Developing fully functional e-Government; A four stage model.
Government Information Quarterly, 18(2), 122-136. https://doi.org/10.1016/S0740-
624X(01)00066-1

Lourengo, R. P. (2015). An analysis of open government portals: A perspective of transparency
for accountability. Government Information Quarterly, 32(3), 323-332. https://doi.
org/10.1016/j.giq.2015.05.006

Magalh@es, G., & Roseira, C. (2016). Exploring:the barriers in the commercial use of open
government data. Paper presented at the Proceedings of the 9th International Conference
on Theory and Practice of Electronic' Governance, Montevideo, Uruguay. https://doi.
org/10.1145/2910019.2910078

Open Data Institute. (2015). A guide to the open data maturity model: Assessing your open data
publishing and use. London, UK: Open Data Institute.

Peled, A. (2011). When transparency and collaboration collide: The USA Open Data program.
Journal of the American Society for Information Science and Technology, 62(11), 2085-
2094. https://doi.org/10.1002/asi.21622

Ruijer, E., Grimmelikhuijsen, S., & Meijer, A. (2017). Open data for democracy: Developing a
theoretical framework for open data use. Government Information Quarterly, 34(1), 45-
52. https://doi.org/10.1016/j.2iq.2017.01.001

Sandoval-Almazan, R., & Gil-Garcia, J. R. (2016). Toward an integrative assessment of
open government: Proposing conceptual lenses and practical components. Journal of
Organizational Computing and Electronic Commerce, 26(1/2), 170-192. https://doi.org/1
0.1080/10919392.2015.1125190

Shadbolt, N., O’Hara, K., Berners-Lee, T., Gibbins, N., Glaser, H., Hall, W., & schraefel,
m.c. (2012). Linked open government data: Lessons from data.gov.uk. IEEE Intelligent
Systems, 27(3), 16-24. https://doi.org/10.1109/MIS .2012.23

Solar, M., Concha, G., & Meijueiro, L. (2012). A model to assess open government data in public
agencies. Paper presented at the Electronic Government - 11th IFIP WG 8.5 International
Conference, Kristiansand, Norway. https://doi.org/10.1007/978-3-642-33489-4_18

Thorsby, J., Stowers, G. N. L., Wolslegel, K., & Tumbuan, E. (2017). Understanding the content



44 Journal of Educational Media & Library Sciences 56 : 1 (2019)

and features of open data portals in American cities. Government Information Quarterly,
34(1), 53-61. https://doi.org/10.1016/j.giq.2016.07.001

Tinati, R., Carr, L., Halford, S., & Pope, C. (2012). Exploring the impact of adopting open data
in the UK government. Paper presented at the Digital Futures 2012, Aberdeen, UK.

Veljkovi¢, N., Bogdanovié-Dinié, S., & Stoimenov, L. (2014). Benchmarking open government:
An open data perspective. Government Information Quarterly, 31(2), 278-290. https://
doi.org/10.1016/j.giq.2013.10.011

Wang, H.-J., & Lo, J. (2016). Adoption of open government data among government agencies.
Government Information Quarterly, 33(1), 80-88. https://doi.org/10.1016/j.giq.2015.11.004

Yang, T.-M., Lo, J., & Shiang, J. (2015). To open or not to open? Determinants of open
government data. Journal of Information Science, 41(5), 596-612. https://doi.
org/10.1177/0165551515586715

Yang, T.-M., Pardo, T., & Wu, Y.-J. (2014). How is information shared across.the boundaries of
government agencies? An e-Government case study. Government Information Quarterly,
31(4), 637-652. https://doi.org/10.1016/j.giq.2014.05.002

Yang, T.-M., & Wu, Y.-J. (2015). Exploring the effectiveness of cross-boundary information
sharing in the public sector: The perspective of government agencies. Information
Research, 20(3), paper 685.

Yang, T.-M., & Wu, Y.-J. (2016). Examining the socio-technical determinants influencing
government agencies’ open data publication: A study in Taiwan. Government Information
Quarterly, 33(3), 378-392. https://doi.org/10.1016/j.giq.2016.05.003

Yang, T.-M., Zheng, L., & Pardo, T. A. (2012): The boundaries of information sharing and
integration: A case study of Taiwan e:Government. Government Information Quarterly,
29(Suppl. 1), S51-S60. https://doei.org/10.1016/j.giq.2011.08.014

Zuiderwijk, A., Janssen, M., Choenni, S., Meijer, R., & Alibaks, R. S. (2012). Socio-technical
impediments of open data. Electronic Journal of eGovernment, 10(2), 156-172.

Zuiderwijk, A., Janssen, My & Davis, C. (2014). Innovation with open data: Essential elements of
open data ecosystems. Information Polity, 19(1), 17-33. https://doi.org/10.3233/ip-140329

Zuiderwijk, A., Janssen, M., Meijer, R., Choenni, S., Charalabidis, Y., & Jeffery, K. (2012).
Issues and guiding principles for opening governmental judicial research data. Paper
presented at the Electronic Government - 11th IFIP WG 8.5 International Conference,
Kristiansand, Norway. https://doi.org/10.1007/978-3-642-33489-4_8

Zuiderwijk, A., Janssen, M., Poulis, K., & van de Kaa, G. (2015). Open data for competitive
advantage: Insights from open data use by companies. Paper presented at the Proceedings
of the 16th Annual International Conference on Digital Government Research, Phoenix,
AZ. https://doi.org/10.1145/2757401.2757411

Zuiderwijk, A., Janssen, M., & Susha, 1. (2016). Improving the speed and ease of open data
use through metadata, interaction mechanisms, and quality indicators. Journal of
Organizational Computing and Electronic Commerce, 26(1/2), 116-146. https://doi.org/1
0.1080/10919392.2015.1125180

Tung-Mou Yang ORCiD 0000-0002-4992-5683
Yi-Jung Wu ORCiD 0000-0003-1202-3085



Journal of Educational Media & Library Sciences 56 : 1 (2019) : 45-68
DOI:10.6120/JoEMLS .201903_56(1).0033 RS.CE

Does the Learning of Computational
Thinking Concepts Interact with the
Practice of Digital Curation in Children?
A Preliminary Case Study

Chun-Hao Chang

]
=
(=]
=
St
<
e
S
3]
]
wn
]
=

Abstract

Digital storytelling with block-based coding tools for children involved the
exercise of both computational thinking (CT) and digital curation (DC).
Relevant studies, however, were more concerned with the learning and
development of CT concepts rather than the practice of DC." In this regard, the
current study aimed to investigate the interrelationship between the learning
of CT and DC through digital storytelling, particularly from the standpoint
of elementary school children. A total of 35 fifth graders were recruited from
a public school in New York City to voluntarily participate in a ten-week
digital storytelling workshop where they curated an interactive story within
the Scratch environment. Self-mdde scoring rubrics were implemented to
evaluate students’ digital storytelling-projects from two measures: Computation
Measure and Curation Measure. “\The overall analysis revealed no significant
correlations between the two-measures. Further investigations, however, on
the interrelationship betweenyeach of the subcategories of the two measures
indicated a number of significant correlations between the learning of CT
concepts and the practice of DC. Relevant educational implications were
intensively discussed'to inform the design of teaching and curriculum.

Keywords: Computational thinking, Digital curation, Digital storytelling, K-12
education

Introduction

The cultivation of computational thinking (CT) skills at an early age is a
topic that has gained universal awareness and acceptance in recent years. In a
broad sense, CT skills can be perceived as general information literacy skills that
have the potential to benefit young children’s cognitive learning and thinking
capabilities (Grover & Pea, 2013; Kafai, 2016; Voogt, Fisser, Good, Mishra, &
Yadav, 2015). The study of CT produces practical knowledge of how to analyze
and solve everyday problems by reflecting on how computer scientists would
approach a problem in a systemic fashion. By acquiring this literacy skill, children
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learn not only problem-solving techniques but also fundamental principles of
computation. The concepts of CT are abstract in nature, however, and are not
easy for children to comprehend. One of the methods commonly adopted to assist
children in making sense of abstract CT concepts is interactive, digital storytelling
with block-based coding tools (BCTs). A BCT often incorporates a design that
encourages children to practice CT concepts within a narrative context, such as
an interactive story. A typical BCT, such as Scratch or Blockly, enables children
to freely tinker with their ideas by an intuitive drag-and-drop process. In other
words, children can delve directly into the learning of rudimentary CT concepts
without memorizing complex syntax rules. Children can quickly create functional
prototypes of their story ideas by snapping different colors of building blocks
together, in a way that is consistent with their Lego building experiences. This
process of virtual building block design and construction guides children to
discover how each CT concept functions, both individually and together, to
support the plot of an interactive story.

Though children were first thought to learnnCT concepts by applying
computational constructs to the design of digital-stories with BCTs, it was later
found that they seemed to be immersed in the process of creating story characters,
selecting costumes, editing sound clips, ‘or"generating animation effects (Adams
& Webster, 2012; Kafai, Peppler, & Chapman, 2009). For instance, with Scratch,
its abundant multimedia resources, ranging from images, clip art, graphics, and
audio clips, encouraged children-to constantly use their imaginations to expand
the scope of storytelling. Children could use multimedia elements to strengthen
the narrative, organization;-and interactivity of the story; this was often regarded
as a motivating factor_rather than a meaningful learning task in a CT classroom.
From one standpoint,that of how well children were learning CT skills, this shift
of the learning focus from CT concepts to a multimedia presentation could not
only distract a student from concentrating on computational constructs but could
lead the student to deviate from the original instructional goals. From another
standpoint, however, that of library informatics, all of these caveats about learning
could be given a new impetus and meaning: They could all be perceived as a form
of digital curation (DC) practice, a process that generally involves digital content
selection, information filtering, narration structuring, and public sharing (Albion,
2014; Fotopoulou & Couldry, 2015). In fact, when children acted as a multimedia
storyteller in a BCT, they did not practice CT skills alone but DC skills as well.
They learned how to program their story characters and how to select, filter, and
arrange multimedia resources in relation to the plot of a story. Although BCTs
were not originally designed for digital curation, they allow children to experience
curating a multimedia exhibition of works that address their imaginations.
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Following this, the exercise of a child’s CT skills and DC skills could be
intertwined in digital storytelling activities. This prompts the question of how
children would handle these two skills, which are seemingly at variance, at the
same time and how digital storytelling with BCTs can propel children to cultivate
two sets of skills in one piece of work.

An overview of the literature on the effect of digital storytelling on children’s
cognitive development has shown that a substantial body of research has focused
on the cultivation of CT skills, whereas the development of DC skills is rarely
mentioned. Some studies revealed that digital storytelling with a BCT resulted in
an effective understanding of abstract CT concepts by elementary school children
(Burke & Kafai, 2010; Wilson, Hainey & Connolly, 2013). Others highlighted the
effect of digital storytelling on children’s critical thinking and creativity (Niemi,
Harju, Vivitsou, Viitanen, Multisilta, & Kuokkanen, 20145 Psomos, & Kordaki,
2012) but included little about its effect on their DC skills. Although CT skills
and DC skills seemed to vary in nature and scope,they were both essential skill
sets for children to attain in order to formulate their mental representations of a
problem. They both served as a framework for outlining and guiding a child’s
cognitive thinking activities. One might ask several questions about the two
skill sets, such as what is the relationship between them? Could a student’s CT
skills become an indicator of his.or her DC skills? Could a student’s DC skills
complement or conflict with-his or her CT skills? Are there any possibilities to
design and implement an interdisciplinary curriculum to cover both DC and CT
skills through one learning task? All these questions await further clarification and
elaboration to increase our knowledge about and enhance the discussion of this
subject.

Literature Review

Digital Curation and Digital Storytelling

DC is an interdisciplinary concept incorporating aspects of content curation
and digital resource presentation used primarily by the scientific and digital
library communities respectively (Beagrie, 2006; Molloy, 2014). By definition,
DC is basically a process through which a person collects, filters, organizes
and presents a particular topic out of a larger collection with digital media,
similar to how a museum curator or archaeologist brings together an exhibition
from a particular frame of reference (Albion, 2014; Boon, 2011; Dale, 2014;
Fotopoulou & Couldry, 2015; O’Neill, 2006). However, the application of DC
is not limited to museums or art galleries. In other settings such as libraries, one
of a librarian’s core duties is to curate reference materials or online resources to
support various needs of routine learning and teaching activities. Librarian must
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be capable of collecting targeted information effectively through researching,
filtering, categorizing and assessing its the relevance to the reader. In this regard,
DC can be described one’s mental representation of information, through which
one imparts his or her own interpretation that is carefully designed and arranged
to facilitate learning from the audience’s perspective. In other words, DC can
be described as a meaningful abstraction of information with aims to present
the essence of a selected theme. To further illustrate the process of meaningful
information abstraction, Deschaine and Sharma (2015) argued that DC should
be implemented as a staged, sequential process that covers activities such as:
(a) content collection, (b) content organization, (c) content critique, (d) content
conceptualization and (e) content circulation. Though these activities are
presented as a list, they do not necessarily occur in linear order, meaning a curator
may switch from process to process until the final objectives are‘achieved. Hence,
the curated content is narrative and provides a story as well.as reflection of the
curator’s view of the world. This staged framework not-only highlights the core
components of DC but also sheds light on the similarity between DC and digital
storytelling.

Storytelling is a natural way for human'beings to recount experiences and
create reasonable order out of experiences, (Erickson, 1996; Gottschall, 2013;
Moen, 2006). In essence, storytelling is aform of curation. The act of storytelling
often begins with selecting a topic; structuring ideas, creating characters and
organizing the story’s plot, a process that is similar to curate an art exhibition.
This procedure helps storytellers externalize their thoughts and imaginations
through multimodal representations (Connelly & Clandinin, 1990; Isbell, Sobol,
Lindauer, & Lowrance, 2004; Porter, 2004), and henceforth can serve as a
pedagogical tool to.foster children’s thinking and self-reflections (Sadik, 2008).
With the advancement of digital technologies, the notion of digital storytelling has
emerged to enable new forms of creation. Digital storytelling can be described as
ordinary storytelling with the enhancement of digital media or technology tools
(Howell & Howell, 2003). Digital stories derive their power by weaving images,
music, narrative and voice together, thereby giving deep dimension to characters,
situations, experiences, and insights (Rule, 2010). In practice, the process of
digital storytelling can be considered as an instance of DC from two standpoints.
First, both digital storytelling and DC involve the creation of narratives through
active, meaningful selection, organization and filtering of information based on
personal perspectives (Mihailidis & Cohen, 2013). For both digital storytelling
and DC, the final product is personal and unique, is representative of one’s own
creativity, and is carried out through a structured thinking framework. The
ultimate goal is set to filter out irrelevant information in order to construct a
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well-organized, self-contained curation project. Second, both digital storytelling
and DC pivot heavily upon one’s mental representations of the content to be
demonstrated (MacDonald, 1998).

In terms of assessment, three approaches were found in the literature
when examining a person’s curation skills. Some conducted surveys questions
(Creamer, Morales, Crespo, Kafel, & Martin, 2012); some designed self-made
scoring rubrics (Cowick, 2018), still others implemented in-depth interviews
(Molloy, 2014) to examine differences in students’ DC skills. However, since
one’s curation work tends to be highly context-dependent, it becomes difficult
to develop a standardized, unified assessment method that fits all purposes. In
this study, we intend to implement scoring rubrics to examine students’ in digital
storytelling within the Scratch environment. Considering the multimedia features
of a Scratch project, we particularly incorporated contentiinteractivity and
multimedia design as two new dimensions when assessing students’ DC skills.
These two dimensions reflect the nature of using digital technologies to curate
a story. Therefore, aside from the dimensions«of DC summarized in previous
literature, following is the framework of DC skills proposed in this study:

* Content selection: the active selection and filtering of the content in order

to generate the main theme of the digital story.

e Content organization: the organization and sequencing of the curation

content with references to,the plot of the digital story.

e Content originality:.the originality as well as authenticity demonstrated in

the curation content!

* Content interactivity: the level of interactivity and the design of interactive

mechanism'conveyed through the curation content.

e Multimedia design: the design and integration of various multimedia

elements in the curation content.

Computational Thinking and Digital Storytelling

The cultivation of CT skills has listed as one of the core competencies for
children to acquire, just like skills in mathematics and sciences. CT refers to
a general analytical approach to problem-solving, designing systems and even
understanding human behaviors (Barr & Stephenson, 2011, Guzdial, 2008; Wing,
2006; Wing, 2008). It is not a skillset merely for computer scientists to master;
instead, it should be treated as a generic literacy skill shared by a wide spectrum
of academic disciplines (Wing, 2008; Wolz, Stone, Pearson, Pulimood, & Switzer,
2011). CT related learning activities can be grouped into two categories —
comprehension and generation. Comprehension focuses on one’s capabilities
to outline program structure for testing and tinkering; generation focuses on
the ability to implement proper solutions with references to the comprehension
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(Robins, Rountree, & Rountree, 2003). It was found a well-trained learner
with CT skills should possess two type of knowledge: (a) Knowledge about the
computational design plans, which are generic computer program fragments
that represent stereotypic action sequences in programming. (b) Knowledge
about carrying out the design plan with tools, which capture the conventions in
computer programming and guide the composition of the design plans (Soloway,
1984).

Researchers were concerned about whether children could benefit from
learning CT knowledge at a broader scope and, in the meantime, cultivate an
integrative view on CT concepts (Kurland, Clement, Mawby, & Pea, 1986;
Xinogalos, 2012). One of the essential tasks in CT is to generate symbolic
abstractions of problems with respect to computational rules-to represent a
person’s mental understanding and thinking. This process involves researching,
filtering, categorizing and sense-making, which appears to-be similar to the
process of telling a story. Thus, engaging children insdesigning digital stories
or animations has become a popular approach to practice basic, abstract CT
concepts. In relevant studies, fundamental CT concepts includes the following
categories (Brennan & Resnick, 2012):

e Sequence: to design a series of individual steps or sequential instructions

for a particular activity.

e Event: to identify the causal relationship among things in a particular

activity.

e Conditionals: to make _decisions based on certain conditions or assign

different outcomes with respect to different conditions

e Loops: to repeat.a'sequence of instructions until a certain condition is met.

e Variables: to store, retrieve and filter data as a virtual container for a

particular activity.

Since the above CT concepts are abstract to children, interactive stories or
animations are often used as a vehicle to demonstrate how each CT concept is
associated with the plot of a story. For instance, the conditionals concept controls
the flow of a digital story. Therefore, digital storytelling can be described as an
instance of CT through which a person externalizes his or her understanding of
abstract CT concepts. The narrative of a story and interactions among characters
can be broke down into single or a combination of CT concepts. Through
digital storytelling, students can more effectively recognize how to enhance the
interactivity of a story through applying CT concepts. Papert (1980) argued that
the development of CT concepts is analogous to building up a microworld to
represent a person’s conceptual understanding of computational knowledge. In
other words, when a storyteller engages in the process of building up a digital
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story with a tool such as Scratch, he or she is placed in a self-constructed
microworld to testify how CT concepts should be applied to story narratives.

In sum, digital storytelling with BCTs is a learning task that encompasses
the exercise of both CT and DC. In other words, when students engage in digital
storytelling activities, they seek to achieve the same goals by applying two seemly
different abilities at the same time. The learning of DC skills put emphasis
on the selection, organization, originality, interactivity and multimedia design of
digital content; the learning of CT concepts revolves around the planning, designing
and implementation of different computational constructs such as sequence, event,
conditionals, loops and variables. In contemplation of the relationship between CT
and DC skills, we developed the following three research questions to guide the study.

1.How do students curate a digital story in terms of the five dimensions

of DC (i.e., content selection, content organization, content originality,
content interactivity and multimedia design)?

2. How do students design a digital story in terms-of the five concepts of CT

(i.e., event, sequence, conditionals, loops.and variables)?

3.In digital storytelling activities, whatis the interrelationship between the

learning of CT concepts and the practice of DC?

Method

Participants

The study consisted of 35 students (16 males and 19 females) in the fifth
grade between the agesof 10 and 11. All students were recruited from a public
elementary school.in the Washington Heights neighborhood of New York
City. Participation in the study was completely voluntary and no incentives
were offeredfor_participation. Prior parental consent was obtained along with
signed informed consent forms. Each student was asked to attend a 55 minutes
storytelling workshop every week for ten consecutive sessions, during which they
learned to create an interactive story within the Scratch application. None of the
students had any prior computer programming experience or knowledge of the
Scratch application.

Research Design and Procedure

The weekly Scratch design sessions were held as a storytelling workshop
where students took the role as a storyteller to curate an interactive story based
on their preferences. The same instructor was assigned for the workshop with
assistances from two on-site teachers throughout the study. Each student was
equipped with a labeled personal laptop as the design tool. There was no Internet
connection in the classroom, meaning students were only allowed to import
multimedia resources from the Scratch application to curate their interactive
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stories. The storytelling workshop generally consisted of two parts: the first 30
minutes was reserved for guided instructions, followed by a 25 minutes hands-on
Scratch design session. On day one, prior to the beginning of guided instruction,
students were taught what constituted a story and what details appealed to the
audience through in-class discussions.

The ten-week digital storytelling curriculum consisted of five different types
of CT concepts based on Brennan and Resnick’s (2012) categorization, including
(a) event, (b) sequence, (c) conditionals, (d) variables and (e) loops. These
concepts were taught one by one from simple computational construct such as
event and sequence to sophisticated computational construct such as conditionals
and variables. An overview of the curriculum design framework was illustrated in

@ Week 1&2:
Story design

Figure 1.

$

O Week 3&4:
Event & Sequence

@ Week 9&10:
Combined practice .
Curricul
Framewm%C’
N
[ O Week 7&8: ] Y [ ©® Week 5&6: ]
C S

Variables onditionals & loop

Figure 1 An Overview of the Curriculum Design Framework

Through guided\instructions with worked examples, students learned
to apply CT concepts one by one to build up their interactive stories through
tinkering with Scratch building blocks. Two examples of students’ curation
project with Scratch were presented in Figure 2.

Hello, this is Kyle.
I'd like to tell you
a story of the crab ™

family

up guys!
‘Il be late for

¢« Mom, I think I
forgot something

@)

"y -

Figure 2 Examples of Student’s Digital Curation Project with Scratch
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The Scratch application was chosen as the digital storytelling tool for
two reasons. From the perspective of CT, Scratch is a block-based, visual
programming environment that enables students to quickly grasp CT concepts
in an intuitive approach. From the perspective of DC, Scratch offers abundant,
ready-made multimedia resources for students to curate a story. These resources
include photo images, illustrations, clip art, sound tracks and animation effects.
Scratch has been experimented as an effective digital storytelling tool for young
children in previous studies (Bratitsis & Ziannas, 2015; Lye & Koh, 2018).
Students can easily import these ready-made multimedia elements to their stories.
In addition, the share button offered by Scratch allows students to quickly publish
their projects with a wider audience in a timely manner. All these functionalities
make Scratch an ideal tool for the exercise of both CT and DC skills at the same
time.

Measures

There were two measures administered at'the end of the workshop to
investigate participants’ DC and CT skills. ,The)Curation Measure assessed the
quality of participants stories from the standpoint of DC while the Computation
Measure assessed participants understanding of CT concepts. A customized
scoring rubric was created for each. of the two measures. For the Curation
Measure, the assessment was comprised of five dimensions, including: (a) content
selection, (b) content organization, (c) content originality, (d) content interactivity
and (e) multimedia design:” For the Computation Measure, the assessment was
designed in alignment with the curriculum structure, including (a) event, (b)
sequence, (c) conditionals, (d) variables and (e) loops. When calculating the
scores, three experienced Scratch instructors were invited as raters to assess
students’ Scratech curation projects. To understand inter rater agreement, the
Kendall’s W was calculated for the two measures. For the Curation Measure, the
Kendall’s W is .83; for the CT Measure, the Kendall’s W is .94. These values
indicated a good inter-rater agreement was achieved for both measures among the
three raters.

Results

Analysis of Students’ Scratch Curation Projects

Even though all students were instructed to design an interactive story, it
was found their final curation projects were quite diversified. To better illustrate
the DC project created by students, we attempted to categorize all Scratch
curation projects as the following genres: (a) narration (60%), (b) art gallery
(18%), video games (7%) and others (15%). In Table 1, we found narration (n
= 21) was the most commonly seen genre created by students. Narration was
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defined as a story with discernible structural patterns, cause-and-effect sequence
of events and development of characters. Aside from narration, 18% of students’
Scratch curation project was identified as an art gallery (n = 6), meaning they
exhibited a collection of artwork based on a specific theme. A video game (n =
3) was another genre (7%) in which students designed a simple, interactive video
game with predefined game rules to follow. Lastly, there were 15% of students’
curation fell into the others (n = 5) category as these Scratch projects were simply
a display of random pictures that didn’t belong to any of the above categories. A
breakdown of students’ Scratch curation projects was demonstrated in Table 1.

Table 1 An Overview of Students’ Scratch Curation Projects

Category Percentage % Descriptions

Narrative (n =21) 60 A descriptive story with discernable details.

Art gallery (n=6) 18 A collection of artwork based on a particular theme
Video game (n = 3) 7 A video game with predefined game.rules to follow
Others (n=15) 15 A visual display of random pictures

Analysis of the Curation Measure

The result of the Curation Measure was presented in Table 2. The mean
score of students’ overall Scratch curation skill was 2.71 out of 4, which fell
between satisfactory and good according to-the scoring rubric (see Appendix 1).
Students achieved the highest mean score for the content selection dimension
(M = 3.23, 8D = 0.69) and the lowest score for the originality (M = 1.57, SD
= 0.74) dimension. Overall, it-was found students were rated as good (i.e., 3
points) for the content selection, organization and multimedia design dimension.
The interactivity dimension was rated as satisfactory (i.e., 2 points) while the
originality dimension was rated as poor (i.e., 1 points).

Table 2 Results of the Curation Measure
DC Content Content Content Content  Multimedia Total

Scores selection organization originality interactivity  design
Mean 323 3.11 1.57 2.65 3 271
(SD) (0.69) 0.63) (0.74) (1.05) 0.81) (0.99)

In the meantime, a one-way ANOVA test was conducted to examine any
significant differences among the five dimensions of the Curation Measure. The
analysis indicated a significant difference when comparing the mean scores
between each dimension, F(4, 170) = 24.97, p < 01. Post hoc analysis using the
Turkey HSD test further revealed that the originality dimension was significantly
lower than the other four dimensions (p < .05). In addition, the content selection
dimension was significantly higher than the interactivity dimension (p < .05). No
other significant differences were obtained from the analysis. A visual comparison
of mean scores among the five dimensions was presented in Figure 3.
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Figure 3 Differences in Mean Scores between Each
of the Diemension of Curation Measure
Note: Error bars indicate the standard error of the mean.

Analysis of the Computation Measure

The result of the Computation Measure was presented in Table 3. The
overall mean score for learning CT concepts was 2.81; which fell between
satisfactory and good to the scoring rubric (see Appendix 2). Students achieved
the highest mean score for the event concept (M =3:11, SD = 0.82) and the lowest
mean score for the variables concept (M =2.45,SD = 0.85). Overall, students
were rated as good (i.e., 3 points) for more, simple concepts such as the sequence
and event and satisfactory (i.e., 2 points)sfor more sophisticated concept such as
the conditionals, variables and loops‘concept.

Table 3 Results,of the Computation Measure

m Event Sequence Conditionals Variables Loops Total

Mean 3.11 3.05 2.68 225 274 281
(SD) 0.82) (0.76) (0.87) (0.85) (0.74) (0.84)

When further-examined the differences in mean scores among the five
CT concepts, a\one-way ANOVA test showed a significant difference in mean
scores, F(4, 170) = 394, p < .05. Post hoc analysis using the Turkey HSD test
further revealed that both the result of event and sequence concept significantly
outperformed the result of variables concept (p < .05). No other significant
differences were obtained from the analysis. A visual comparison of mean scores
among the five CT concepts was presented in Figure 4.

Correlation Analysis between Curation Measure and Computation Measure

To examine the interrelationship between the Curation Measure and
Computation Measure, a Pearson correlation analysis was performed. The
analysis results indicated a non-significant correlation between the Curation
Measure and Computation Measure, r = .286, p = .095. However, further
investigations on correlations between each of the dimension within the Curation
Measure and the Computation Measure indicated a significant positive correlation
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Figure 4 Differences in Mean Scores between Each
of the Diemension of Computation Measure
Note: Error bars indicate the standard error of the mean.

under two conditions. In one condition, the analysis showed a significant positive
correlation between the organization dimension of Curation Measure and the
sequence concept of Computation Measure, » = .535, p <+.01. " In the other
condition, the interactivity dimension of Curation Measure.showed a significant
positive correlation for the conditionals (r = .779, p < 01) and loops (r = .598, p
< .01) concept. No other significant correlations were obtained from the analysis.
Detailed results of correlation analysis between the Curation Measure and
Computation Measure were presented in Table 4.

Table 4 Correlation Analysis between Curation
Measure and Computation Measure

Curation
measure Content Content Content Content  Multimedia

Computatio selection organization originality interactivity  design
measure
Sequence r.= 316 r=.535 r=.032 r=-053 r=-.104
p=.065 p<.0l p=285 p=.763 p=.554
Event r=.261 r=.030 r=-061 r=-088 r=-.132
p=.130 p=862 p=.726 p=.615 p =450
Conditionals r=-319 r=-309 r=-262 r=.779 r=.169
p=062 p=071 p=.128 p< 0l p=.333
Variables r=.076 r=.064 r=-287 r=.376 r=.129
p=701 p=.715 p=.095 p=.060 p =461
Loops r==-227 r=-124 r=-207 r=.598 r=-.049

p=.190 p=478 p=233 p<0l p=.778

Discussion

One might reasonably wonder why to investigate the interrelationship
between the learning of CT and DC skills for children. Of course such skepticism
was not completely unwarranted as the two skillsets appeared to vary by nature.
In fact, this study was a reflection of previous research framework about teaching
children CT practices with Scratch, in which researchers pointed out that children
seemed more engaged in curating the multimedia content than in practicing the
CT concepts during digital storytelling activities (Kafai et al., 2009). In other
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words, when guiding children to design an interactive story with Scratch, there
were possibilities that the learning of CT and the learning of DC could interfere
with each other, which in turn caused difficulties not only in instructional design
but also in the attributions of educational outcomes. Our findings, in contrast,
suggested that the learning of CT was not mutually exclusive to the learning
of DC for children. Instead, the two skillsets could compliment each other in
a number of aspects, such as the organization of the story’s plot helped student
practice the sequence concept of CT; the curation of interactive elements of the
story helped students articulate how to appropriately apply conditionals and loops
constructs to the design of the story. The following paragraphs first explored the
results and implications of Curation Measure and Computation Measure, followed
by intensive discussions on the interrelationship between CT and DC skills.

Implications for Digital Curation Skills

The analysis of the digital curation (DC) project. demonstrated that nearly
85% of the students completed a well-defined curation project using Scratch.
Only 15% of students’ Scratch projects lacked a theme that would connect
personal experiences. In most students’ projects, a cohesive sense of purpose was
demonstrated. The percentage of completions was higher than expected because
this workshop met only once a week for 10 sessions. When we investigated the
types of curation projects, most were identified as narratives (60%) that had an
articulated beginning, middle, and end for the reader to follow. Projects with an
art gallery (18%) were the second most popular type; in them, students showcased
their personal artwork'\ We found students were highly motivated to use the free
drawing tools offered by Scratch to create their own clip art or audio recordings to
convey their thoughts and ideas. A small number of students’ curation works had
a video game (7%), in which story ideas were transformed into either a contest or
a puzzle with clearly defined game rules. Curation works that seemed to drift in
many directions without a theme were categorized as other (15%).

Interestingly, though the same instructions and guidelines were given to all
students, their curation projects varied greatly. Different children might have
different perceptions about what constitutes a story. The variation in genres
of curation also reflected the multimedia affordability and interactive elements
offered by Scratch, which was consistent with findings in relevant studies (Kafai
et al., 2009). Some students stayed focused on the narrative aspect of a story,
others switched to the visual, aesthetic aspects of a story, and still others created
entertaining elements for a story. To better illustrate how students curated an
interactive story with Scratch, we summarized the core learning activities as
a three-phase framework by referencing to the model proposed by Deschaine
and Sharma (2015). First, DC began with active selection and filtering of
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multimedia resources in Scratch, a process through which a student learned to
collect and filter out irrelevant data using cognitive learning procedures, such
as critical thinking, problem solving, and self-reflection (Harvey, 2010). Next,
students delved into the organization, arrangement, and evaluation of multimedia
resources. This required a student to form a solid mental representation of the
content to be curated by meticulously aligning the audience’s expectations with
his or her conceptual design plans. In the final phase, students demonstrated the
content to be curated by coordinating multimodal representations, such as texts,
images, audio clips, and animations (Porter, 2004).

Exploration of the mean scores of the five dimensions of Curation Measure
(i.e., originality, content selection, story organization, interactivity, and media
effect) suggested that digital storytelling with Scratch contributed to the
understanding of children’s DC skills in general. Digital storytelling served as
an effective vehicle that helped students construct their knowledge through the
learning by doing immersion method of constructivism(Yang & Wu, 2012).
Students demonstrated better curation skills in the dimensions of content selection
and story organization than in other dimensions. These two skills were considered
fundamental to DC, particularly with the use of digital technologies (Hobbs, 2011;
Mihailidis & Cohen, 2013). Besides, post-hoc analysis showing a significant
difference between the content selection dimension and the interactivity dimension
implied that it was more difficult to curate the interactivity of a story with block-
based coding tools (BCTs). The.interactivity dimension should be perceived as an
interdisciplinary skill because it'might involve knowledge in other domains, such
as computer science. Meanwhile, students’ performance in the multimedia design
dimension revealed thatthey endeavored to integrate various media elements
into the content in order to enhance the sensational experiences for the audience.
It is worth noting that students had the lowest mean score for the originality
dimension. Apparently, this was due to the influence of the entertainment media
to which children are exposed every day; a huge portion of students’ curation
projects were reproductions of cartoons, movies, comic books, or video games
that they often encounter. This caused us to try to further understand the potential
effect of the entertainment media on children’s DC skills in the future.

Implications for Learning Computational Thinking Concepts

Students’ learning of computational thinking (CT) concepts during
storytelling activities was examined through the framework of the five CT
concepts (i.e., sequence, event, conditionals, loops, and variables). Using the
overall mean score (M = 2.81) as a cut-off value, we found that their performance
in the event and sequence concepts was above the overall mean score, whereas
their performance in concepts such as conditionals, variables, and loops was below
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the overall mean score. This implied that students demonstrated an understanding
of CT concepts more on the comprehension aspect than on the generation aspect
(Robins et al., 2003). These findings were consistent with relevant studies in
which children struggled with understanding more advanced CT concepts, such as
conditional statement and recursion (Fessakis, Gouli, & Mavroudi, 2013), because
they tended to be abstract and lacked concrete representations from which students
could develop a good mental model of computational constructs when breaking
down a problem into an action plan (Pea & Kurland, 1984; Shneiderman, 1980).
The event and sequence concepts were easier to comprehend because they were
simple in computational structure and complexity. Students were able to trace
and monitor the consequences of their actions in relation to the story narratives.
In sum, understanding abstract CT concepts depended not only on one’s mental
representation but also on the ability to break a problem down into manageable
chunks with reference to the story’s plot.

Because the learning of CT concepts revolved around digital storytelling
activities, we further analyzed the five CT concepts related to functionality in
storytelling. The sequence and event concepts served as the foundation of the
story in which the student assigned the/character’s position on the stage and
set up navigation buttons. In addition; the student had to coordinate the timing
of conversations or scene transitionssiactions that were not easy for novices to
achieve. The conditionals and loops concepts were responsible for the cause-
and-effect relationships in-the story narratives. These two concepts outlined
the logical path of the story’s plot and controlled the conceptual flow of the
story. Because conditionals and loops are abstract constructs that might cause
misconceptions in‘learning (Kaczmarczyk, Petrick, East, & Herman, 2010), we
found students, struggled with the inclusion of these judgment statements into
their story narratives. It was notable that most students knew where and when
to place a conditional construct but they failed to correctly drag and arrange the
appropriate building blocks that would enable the conditional construct. The
variable concept functioned as either a sensor or a data container that allowed the
storyteller to interact with the audience. As a sensor, the audience could input data
with a keyboard to actively participate in or respond to the story narrative. As a
data container, the storyteller could collect contextual data to provide customized
feedback when needed.

The Interrelationship between CT and DC

The Pearson correlation analysis showed that the learning of CT concepts
and the practice of DC appeared to develop independently of each other. There
was no empirical evidence to support such a finding, because no previous studies
had ever explored the interrelationships between the two abilities. Further
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investigation of the interrelationship between each of the dimensions within the
two skills, however, guided us to uncover a possible conceptual linkage between
the two seemingly different knowledge domains. For instance, a significant,
positive correlation was reported between the organization dimension of the DC
skill and the sequence concept of CT. This could be explained by the similarity
between the two concepts because both of the evaluation criteria concentrated
on the structural progression of a story. The organization dimension of DC
evaluated students’ abilities to organize the progression of a story plot. Likewise,
the sequence concepts of CT examined students’ ability to use the computational
construct to support the ordering of events in a story. If a story had a well-
organized structure during the process of DC, it would become easier for the
storyteller to articulate the design of the computational constructs. To put it
differently, the organization dimension represented the ability. toiconceptually
organize a story, whereas the sequence concept represented the pragmatic skills
needed to carry out the conceptual design plans. In-this regard, a student’s
performance of CT skills could be explained by the student’s performance of DC
skills. A similar rationale was seen in the interactivity dimension of DC, where
a significant, positive relationship was identified with the conditionals and loops
concepts of CT. Given the fact that the design of both the conditionals and loops
constructs controlled and determined the-interactive mechanism of a story, it was
reasonable that they would be significantly correlated with each other.
Henceforth, we argued that-the learning of CT concepts and the practice of
DC were in fact closely related’to each other when engaging children in digital
storytelling with a BCT such as Scratch. DC through digital storytelling could
facilitate the learning of CT concepts under certain conditions. Additionally, the
learning of CT and'DC concepts could be perceived as a process of mental model
construction through learning by doing. One’s curation work could be perceived
as a mental representation of a particular topic (Wolff & Mulholland, 2013) while
one’s understanding of a CT concept could be perceived as a mental representation
of an abstract computational construct. These findings also shed light on
instructional design practices in the sense that the learning and teaching of CT and
DC skills should be regarded as one interdisciplinary skill that can be acquired
by children. A common criticism of teaching novices computational constructs
such as conditionals and variables is the lack of a rich, contextualized description
of CT concepts (Gries, 2006; Gomes & Mendes, 2007; Veerasamy, D’Souza,
& Laakso, 2016). The practice of DC, however, overcomes this drawback by
situating students in a learning context where they can reflect on their personal
experiences. Thus, the learning and teaching of abstract CT concepts, regardless
of their functionality and complexity, should be framed in DC activities such as
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storytelling to more effectively motivate a student. In other words, the ideas of
DC could serve as a road map that can guide the learning of CT concepts.

Conclusion

This study aimed to understand the interrelationship between children’s
learning of CT concepts and the practice of DC because the learning of
computational constructs seemed to overlap with the notion of curating a story.
From analysis of the Curation Measure, we found students were most engaged
in the content selection and story organization activities. Significant differences
in mean scores between the five dimensions guided us to recognize students’
insufficient knowledge when curating a story with Scratch. From analysis of
the Computation Measure, students’ learning performances were consistent with
the level of difficulty of each CT concept. Though no significant difference was
found in mean scores for each of the five CT concepts, students tended to struggle
with integrating the more abstract, complex CT concepts-(i.e., conditionals, loops,
and variables) into digital storytelling activities. ~Further investigations revealed
a significant, positive correlation between the.content organization dimension
and the design of sequence concept in CT. In addition, the content interactivity
dimension was significantly correlated with the design of conditionals and loops
constructs of CT. These findings led to-an interdisciplinary collective perspective
on the assessment of a student’slearning of CT and DC practices. It was hoped
that the learning of CT concepts would manifest itself in context of DC while
the practice of DC would be strengthened by the inclusion of computational
constructs.

There were-a number of limitations in this study, and, based on these, further
research suggestions were proposed as follows. One limitation of this study
was the selection of CT concepts as we only focused on the five fundamental
concepts. Further studies might expand the research scope by including more
complex computational constructs to curate an interactive story. Next, since
there were no Internet connections throughout the workshop, we didn’t explore
the content circulation aspect of DC skills. Further studies might attempt to
investigate how students publish their Scratch curation projects online and reflect
on the collected feedback to enhance their DC skills. A third limitation was the
time and scheduling constraints. The study took place only once a week for 10
sessions whereas more frequent learning experiences and a longer duration of
activities could result in finding more profound interrelationships between CT and
DC. Lastly, though the same instructions were given to all students, we did not
explicitly restrict the genre of the curation project to be a narrative story or not.
Variations among different genres of DC might lead to different conclusions when
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interpreting the data. Future studies might seek to narrow down the scope by
peeking into the interplay between CT and DC skills based on a particular genre
of curation project.
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Appendix 1
Curation Measure Scoring Rubric
Points 0 1 2 3 4
Category (Unacceptable) (Poor) (Satisfactory) (Good) (Excellent)
Content No specific A theme could A theme was A theme was A theme was
Selection theme of be roughly clearly identified clearly identified clearly identified
curation was identified and the but not well- and mostly with a coherent
defined. content lacked  maintained. maintained a focus throughout
coherence. focus. the curation.
Content A beginning, Part of a A clear A clear A clear
Organization middle orend  beginning, beginning, beginning, beginning,
of the story was middle orend  middle and end middle andend middle and end
missing. No of the story was were created. ~ were created were created
important plot  created. No important ~ with some with all plot
elements. No important ~ plotelements.  important plot  elements in
plot elements. elements. detail.
Content The content was The content was The content was The content The content was
Originality — not original at  partially original partially original was original original and
al with minimal with major and uniquely exceptionally
modifications.  modifications.  presented. unique.
Content No interactive  Attempted to Interactive story Interactive story Interactive story
Interactivity story narrations add interactive narrations were narrations were narrations were
were added. story narrations created to match created to match properly created
but didn’t match some parts of the 'most parts of the for the entire
the story’s plot.  story’s plot. story’s plot. story’s plot.
Multimedia No multimedia Added Multimedia Multimedia A well-planned
Design element (i.e., multimedia elements'were  elements were  selection of
visual effects,  elements but adequately correctly added multimedia

animations or  the design of added'to enrich  to enrich most  element was
sound clips) was effect was not ~ some parts of the parts of the story. made to enrich
seen. understandable. ~story. the whole story.
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Appendix 2
Computation Measure Scoring Rubric
Points 0 1 2 3 4

Concepts (Unacceptable) (Poor) (Satisfactory) (Good) (Excellent)

Event No event blocks Dragged Added event  Correctly added Correctly added
were found on event blocks blocks but event blocks to event blocks
the stage. but attached were attached  characters but ~ without any

nothing to to the incorrect had redundant errors.
them. characters. blocks.

Sequence No sequence  Dragged More than 3 Only 1-3 Correctly added
blocks were sequence blocks programming  programming  sequence blocks
found onthe  but attached errors were errors were without any
stage. nothing to found for found for €ITOrS.

them. the sequence  the sequence
blocks. blocks.

Conditionals No conditionals Dragged More than 3 Only 1-3 The conditionals
blocks were conditionals programming  programming  constructs were
found on the  constructs errors were errors were. correctly created
stage. but attached found within ~ found within  without any

nothing to the conditional the conditional errors.
them. constructs. constructs.

Variables No variables  Created More than 3 Only 1-3 The variables
blocks were variables blocks programming *, programming construct was
found on the  but attached errors were errors were created correctly
stage. nothing to found(within  found within  without any

them. the variables  the variables  programming
construct. construct. CITOrS.

Loops No loops blocks Dragged More than 3 Only 1-3 The loops
were found on  loops blocks programming  programming  construct was
the stage. but attached €ITOTS Were eITors were created correctly

nothing to found within ~ found within ~ without any
them. the loops the loops erTors.
construct. construct.
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Abstract

In this paper, we explore the application of a newly introduced ePUB3 eBook
technique on the flipped learning of writing courses and hence present a flipped
lesson design process that specifies the lesson plan and curricular contents with
ePUBS functions used in learning activities for deliveringdesired contents. For
illustration, the process is practically applied on the “Abstract Writing” unit of
a Chinese “Application Writing” course in a local'university. For assessment,
a quasi-experimental study on the control analysis of experimental and control
groups and its accompanied questionnaires-and interviews is conduced to
verify the effectiveness and students’ favors of applying flipped learning and
ePUB3 eBooks on the academic Chinese “Application Writing” courses. The
research results show that the proposed design process for writing courses,
through the application of flipped learning and ePUB3 eBooks, can improve the
effectiveness of students’ learning)in abstract writing. Further, students also
advocate using this approach.in their learning.

Keywords: Writing teaching, Flipped learning, Lesson design, ePUB3 eBook,
Quasi-experimental study, Teaching assessment

SUMMARY

In recent years, research about the management and related information
systems of e-Learning have been widely conducted. Colleges started to deploy
e-Learning platforms such as Moodle and iLearn to enable students to study
course contents on these platforms for their learning. In addition, various
auxiliary e-Learning channels such as MOOC have also become popular and they
have extended the ways and methods of learning. From a learning perspective,
this means that the curricular contents are delivered to students in an appropriate
manner based on the sequence of learning activities in order to achieve the

expected learning outcomes.
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Further, to respond to the developing trend of education, colleges have
started to adjust teaching methods into a blended manner. The focus of such a
blended learning is to impose e-Learning on their education systems. That is,
utilizing both of the Internet technologies and the face-to-face interactions with
teachers and students to improve the effects of teaching and learning. As one may
recognize, such an achievement is due to the increased participation of students
in a classroom that improves their learning experience. At present, among the
possible modes of blended learning, flipped learning is one of the most commonly
used approach that emphasizes a student-centered learning environment. It
enhances students’ interest in learning and also improves their abilities on
independent learning through studying of curricular content and participating in
class activities.

In this paper, we explore the application of a newly introduced ePUB3
eBook technique on the flipped learning of Chinese ‘Applied Writing’ courses.
As such, teachers can take the advantages of ePUB3.eBooks to deliver the
curricular contents in a variety of ways to students+through appropriate flipped
learning activities. Also, since our study focuses on the use of ePUB3 eBooks
in the flipped learning, the discussion addresses the following three points: (a)
the learning activities in the ePUB3 eBook-based flipped learning of Chinese
‘Applied Writing’ courses, (b) the design-and construction of the content of the
ePUB3 eBooks used in the flipped‘learning of Chinese ‘Applied Writing’ courses,
and (c) the ways that ePUB3 functions are embedded into the ePUB3 eBooks for
assisting the delivery of curricular contents and the completion of flipped learning
activities.

Therefore, to achieve the purpose of our study, we explore and present a
flipped lesson design process that specifies a lesson plan and curricular contents
with ePUB3 functions used in learning activities for delivering desired contents.
Based on the research of existing flipped learning approaches, we follow a process
that takes many considerations at the flipped learning of Chinese ‘Applied Writing’
courses including the curricular contents of ePUB3 eBooks and the functions
embedded in ePUB3 eBooks. The process includes the following five steps:

1.1dentify each unit’s objectives of a Chinese ‘Applied Writing’ course

This step focuses on the identification of each unit’s objectives of an
academic Chinese ‘Applied Writing’ course. For instance, the ‘Abstract Writing’
course unit discussed in our study has the following objectives: (a) to find out
the main subjects of an article, excerpt its key sentences and paragraphs, (b) to
reorganize an article to express its contents with concise sentences, and (c) to have
the abilities of reading an article in an efficient manner.
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2.Specify each unit’s learning activities of the Chinese ‘Applied Writing’

course

This step focuses on the specification of each unit’s learning activities of
the writing course. For instance, the learning activities of the ‘Abstract Writing’
unit discussed in our study are: (a) before a class, students preview the curricular
contents of the ePUB3 eBooks used in the class, (b) at the beginning of the class,
students take a pre-class test for capturing the effects of their preview, (c) in the
class, teachers deliver a supplemental lecture based on the results of pre-class tests
to enhance the essential knowledge about writing and to assist students participate
in later group discussions, (d) in the class, with sufficient essential knowledge
about writing, students participate in the group discussions on writing topics to
deepen their writing thinking and training, and (e) at the end of the class, students
take a post-class test for evaluating their learning in the class,

3.Design the contents of the ePUB3 eBooks.used in each unit of the

writing course

This step focuses on the content design of ‘the ePUB3 eBooks used in each
unit of the writing course. This is achieved by considering what the curricular
contents are and how they are designed. to take advantage of ePUB3 eBooks to
be delivered to students in a variety of,ways with the flipped learning activities
in the unit. For the ‘Abstract Writing’ unit, the contents of its ePUB3 eBooks
can be designed in a systematic way. Initially, considering the objectives of
abstract writing, the basie-eoncepts and application knowledge of writing an
abstract can be added into,the contents. Then, for the students pre-class preview,
these contents can-be ‘organized in a layered manner for assisting their preview
to gradually deepen their knowledge about abstract writing. In addition, for
students’ group.discussions on writing topics, an outline of thinking and sharing
can be added to guide their discussions for constructing their own knowledge
about abstract writing.

After designing the contents of the ePUB3 eBooks, it is then required to
embed adequate ePUB3 functions in these eBooks. As the ePUB3 technology
supports plenty of rich functions embedded in its compliant eBooks such as
various templets, multiple media, interactive communications, and dynamic
displays, the focus is therefore on how to employ the suitable functions into
ePUB3 eBooks for assisting the delivery of designed contents under the flipped
learning activities. In general, the most common functions used in ePUB3 eBooks
can be picture, video, referential link, guided reading, automatic repetition,
individual exercise, group discussion, and quiz and test.

4.Construct the ePUB3 eBooks used in each unit of the writing course

With the design of the contents and embedded functions of the ePUB3
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eBooks, this step focuses on the construction of these eBooks. In general, this can
be achieved by adding the designed contents and embedded functions into eBooks
using applicable tools such as ViewPorter, InDesign, Sigil, and Calibre. Based on
their features and the quality of constructed artifacts, ViewPorter is adopted herein
to construct the ePUB3 eBooks.

S.Instruct and assess each unit’s class of the writing course

After constructing the ePUB3 eBooks, the writing course can be instructed
in accordance with the scheduled classes of its units. In this step, each unit’s
class is instructed under the above specified learning activities with the respective
ePUB3 eBooks used for students’ preview, pre-class test, in-class lecture, group
discussion, and post-class test. For the assessment of the instructed class, two
ways are conducted:

(1) A quasi-experimental study on the control analysis of ‘experimental and
control groups is conducted to verify students’ learning effectiveness of applying
our ePUB3 eBook- based flipped learning approach on the teaching of the class.

(2)A questionnaire and interviews are conducted to verify students’
preferences about applying our ePUB3 eBook-based/flipped learning approach.

The process above was practically applied in the Fall semester of 2017
on the ‘Abstract Writing” unit of a Chinese, “Applied Writing’ course at a local
university. For assessment, a quasi-experimental study on the control analysis of
experimental and control groups was conducted where (a) these two groups had
43 and 47 students respectively,.(b) they had similar enrollment ages, scores, and
backgrounds, and (c) they all had no learning experiences on flipped learning and
ePUB3 eBooks. The results show that our proposed design process for writing
courses, through the application of flipped learning and ePUB3 eBooks, can
improve the effectiveness of students’ learning in abstract writing. Further, after
conducting the questionnaire and interviews, the results also show that students
advocate using this approach in their learning.

Finally, it should be noted that although there are already many flipped
learning approaches, they employ commonly videos as the learning media.
Videos lack interactive and dynamic mechanisms, students get less involved in
reading and hence have less interest in their learning. In contrast, our study uses
ePUB3 eBooks as the learning media that employ the rich functions of the ePUB3
technology to alleviate such restrictions. It not only provides students with a more
attractive learning and communicative environment, but also provides teachers
with an efficient teaching and supportive environment.

ROMANIZED & TRANSLATED REFERENCE FOR ORIGINAL TEXT
Adobe (2017) * Adobe InDesign 27BN §% - F2ZRHA https://helpx.adobe.com/tw/support/



Tsai, Hsu, & Lin: An Application of ePUB3 eBooks to the Design and Teaching of Flipped ‘Applied Writing” Courses  1()]

indesign.html [ Adobe. (2017). Adobe InDesign xuexi yu zhiyuan. Retrieved from https://
helpx.adobe.com/tw/support/indesign.html ]

Adobe (2018 ) * ##ZJA https://acrobat.adobe.com/tw/zh-Hant/acrobat.html?promoid=
C12Y324S&mv=other [ Adobe. (2018). Retrieved from https://acrobat.adobe.com/tw/zh-
Hant/acrobat.html?promoid=C12Y324S&mv=other ]

EIRE(2018) ° 478 3 B s\ S5 4 F Rk A0 B AL B3k B AE SR 2 AT B #F 8 CORIERR
AT - RIERBEFNE B2 R LI - #Lik - [ Wang, Yi-Then (2018).
Integrating mobile devices into cooperative learning strategies in Chinese reading
and writing classes: An Action research (Unpublished master’s thesis). Department of
Information Management, Da-Yeh University, Changhua. (in Chinese) ]

CHE(20164E7TH3H ) > SREUGEIES —2016 & % 3 F 3 -F 4 4 & (B
) o ¥pEE H http://oldlibrarian.blogspot.tw/2016/07/2016.html#!/2016/07/ 2016 .html
[ Oldlibrarian. (2016, July 3). Kecheng gaizao zheng ben -- 2016 Horizon Report:
Higher Education Edition. Retrieved http://oldlibrarian.blogspot.tw/2016/07/2016.
html#!/2016/07/ 2016.html (in Chinese) ]

JEE R ~ B (2014) o DIRHR RS2 A PR BN B R MR G T R — ARG 7 SR b A
TH o FME LR > 21(1) > 83-106 ° [ Chou, Chun-Yi, & Lu, Luo (2014). Exploring the
attitude differentiation on e-learning systems based“on tam: The strength of growth need
as a moderator. Journal of Information Management, 21(1), 83-106. (in Chinese) ]

TRIEH (2011) o A $F & RN S 1F SR B SR T RA7HH R CRHERZ
T3S » BSLHTHE KRB HE R R B LHE - #7771 - [Chang,
Li-Yueh (2011). Action researchof using story structure on a curriculum program for
cooperative integrated reading, composition (Unpublished master’s thesis). Curriculum
and Teaching Program, Department of Education, National Hsinchu University of
Education, Hsinchu. (in Chinese) ]

% (2015) ERMMEREAMPB R LW ERZTET A HEFMHEN (RERZ
FEL G o BN Z IR K SR 9E T - BEF&TT » Keelung [ Siambaton,
Pramekardo«(2015). A reading-to-write and flipped classroom approach to enhance EFL
students’ summary writing (Unpublished master’s thesis). Institute of Applied English,
National Taiwan Ocean University, Keelung. (in Chinese) ]

T (2018) o HoAs 35 B A Ak BY SORHR SR 3 B S 22 AR R 0 R B B CRIBR
KAL) o BITLE R R BB BB R LA EIE - BT - [Lei,
Yu Li (2018). The influence of blending digital game themes into Chinese courses on
reading comprehension and learning results (Unpublished master’s thesis). Department
of Information and Learning Technology, National University of Tainan, Tainan. (in
Chinese) ]

EEZAHM (2018 ) o B8 A 52 B i R SR RS 5 AR I B SR 2L M Ak 1 2 8 8 (R
AR o T REREEEREER - ki » [Hsueh, Yu-Shan (2018). A study
of using share start method to improve reading comprehension in the text-based studying
(Unpublished master’s thesis). Department of Information and Communications, Shih
Hsin University, Taipei. (in Chinese) ]

FERHE (2010) « FRAEAE" IR 415 ? —SBeR B B E R R R - #5203k » 109 -



102 Journal of Educational Media & Library Sciences 56 : 1 (2019)

52 H http://epaper.hrd.gov.tw/109/EDM109-0502.htm [ Ku, David Tawei (2010). Ni
you zai “hun” ma? Qiantan shuwei xuexi de hunchengshi xuexi moshi. You Yu Yi, 109.
Retrieved from http://epaper.hrd.gov.tw/109/EDM 109-0502 htm (in Chinese) ]

JPEEER AT A TEET R A ZE (2017) © BEERATAR A V-2 - $23& H http://taiwanmooc.org/
[ Taiwanmooc. (2017). Massive Open Online Courses. Retrieved form http:/taiwanmooc.org/ ]

AR (2015) « FHEHCERIRE— B EUEHERENE - T&D R » 207 1-20 < [ Chang,
Huei Cheng (2015). The theory and practices of share start teaching method. Training &
Development Fashion, 207, 1-20. (in Chinese) ]

BT (2003) - SO MR R R 2 R 5] (H1.1-1.24) - HbHT  MERAA
BN LERESEE R - [ Tsou, Ching-Ping (2003). Shuwei xuexi gailun. In Shuwei

xuexi zuijia zhiyin (pp. 1.1-1.24). Taipei: Education Institute, Institute for Information
Industry. (in Chinese) ]

ERERRR ~ EORM ~ BRI (2008) o SZIR BN ST B HIBR AT HE 2 Web 2. 0BTV EBILRHT -
YR 35 Fo kg SR 0 9(5)  307-312 » [ Jeng, Yu-Lin, Huang,Tien-Chi, & Huang, Yueh-
Min (2008). Web 2.0 based learning management system for supporting SCROM & QTIL.
Journal of Internet Technology, 9(5),307-312. (in Chinese) ]

40512 (2018) - ePUB3.0 B T H B BIR AR - AR RSEIRE X2 L (£
W) MFHEE - EMRSI(EHI151-179) By ZEHFAE - [ Tsai, Ping-Ting
(2018). ePUB3.0 dianzishu guowen jiaoan kaifa chutan. In Center for Chinese Language
and Culture, Feng Chia University (Ed.),, Yuedu shuxie: Jiangou fansi Il (pp. 151-179).
Taichung: Feng Chia University. (in Chinese)}]

Ally, M. (2004). Foundations of educational;theory for online learning. In T. Anderson &
F. Elloumi (Eds.), Theory and practice of online learning (pp. 3-31). Athabasca, AB:
Athabasca University.

Alonso, F., Lopez, G., Manrique, D., & Viies, J. M. (2005). An instructional model for e-learning
with a blended learning process approach. British Journal of Educational Technology,
36(2),217-235.

Amazon.com, Inc. (2018). Kindle Format 8. Retrieved from https://www.amazon.com/gp/
feature .html?ie=UTF8&docld=1000729511

Apple Inc. (2018). iBook. Retrieved from https://discussions.apple.com/community/notebooks/
ibook

Bermejo, B. (2005). Cooperative electronic learning in virtual laboratories through
forums. /IEEE Transactions on Education, 48(1), 140-149. https://doi.org/10.1109/
TE.2004.837045

Bersin, J. (2004). The blended learning book: Best practices, proven methodologies, and
lessons learned. San Francisco, CA: Wiley.

Blank, G. D., Roy, S., Sahasrabudhe, S., Pottenger, W. M., & Kessler, G. D. (2003). Adapting
multimedia for diverse student learning styles. Journal of Computing in Small Colleges,
18(3),45-58.

BoniO Inc. (2017). PaGamO. Retrieved from https://www.pagamo.org/

Bonk, C.J., & Graham, C. R. (2006). The handbook of blended learning: Global perspectives,
local designs. San Francisco, CA: Wiley.



Tsai, Hsu, & Lin: An Application of ePUB3 eBooks to the Design and Teaching of Flipped ‘Applied Writing” Courses 103

Bressler, D. M., & Bodzin, A. M. (2013). A mixed methods assessment of students’ flow
experiences during a mobile augmented reality science game. Journal of Computer
Assisted Learning, 29(6), 505-517. https://doi.org/10.1111/jcal.12008

Caeiro-Rodriguez, M., Pérez-Rodriguez, R., Garcia-Alonso, J., Manso-Vdzquez, M., & Llamas-
Nistal, M. (2013). AREA: A social curation platform for open educational resources
and lesson plans. In 2013 IEEE Frontiers in Education Conference (FIE) (pp. 795-801).
https://doi.org/10.1109/FIE.2013.6684935

Chen, H. Y.-L., & Chen, N.-S. (2014). Design and evaluation of a flipped course adopting
the holistic flipped classroom approach. In 2014 IEEE 14th International Conference
on Advanced Learning Technologies (pp. 627-631). Danvers, MA: IEEE. https://doi.
org/10.1109/ICALT.2014.183

Chu, H.-C., & Yang, C. (2017). Learning achievements and attitudes in a computer science
course: Activating students flipped learning via ICT technologies. In T. Matsuo, N.
Fukuta, M. Mori, K. Hashimoto, & S. Hirokawa (Eds.), 2017 6th IIAI International
Congress on Advanced Applied Informatics (IIAI-AAI) (pp-'619-622). Danvers, MA:
IEEE. https://doi.org/10.1109/IIAI-AAI.2017.162

Clark, R. C., & Mayer, R. E. (2011). E-learning and the science of instruction: Proven
guidelines for consumers and designers of multimedia learning (3rd ed.). San Francisco,
CA: Wiley.

Crabtree, B. F., & Miller, W. L. (Eds.). (1999)-Doing qualitative research (2nd ed.). Thousand
Oaks, CA: Sage.

DAISY Consortium. (2018). DAISY: Creating the best way to read and publish. Retrieved from
http://www.daisy.org/

Educational Technology and Mobile Learning. (2014, April 28). The four important models of
blended learning teachers should know about [Blog post]. Retrieved from http://www.
educatorstechnology.com/2014/04/the-four-important-models-of-blended.html

Gao, Z.-y., & Liu, H. (2010). Effective English teaching and learning via web-based electronic
English lesson plan design. In 2010 Second International Workshop on Education
Technology and Computer Science (pp. 358-361). Danvers, MA: IEEE. https://doi.
org/10.1109/ETCS.2010.530

Goyal, K. (2017). Calibre. Retrieved from http://calibre-ebook.com/Hoic-Bozic, N., Mornar, V.,
& Boticki, I. (2009). A blended learning approach to course design and implementation.
IEEE Transactions on Education, 52(1), 19-30. https://doi.org/10.1109/TE.2007.914945

iLearn. (2017). Retrieved from https://ilearn.bond.edu.au/

International Digital Publishing Forum. (2011). ePUB3 overview. Retrieved from http://www.
idpf.org/epub/30/spec/

International Digital Publishing Forum. (2017). ePUB. Retrieved from http://idpf.org/epub

International Organization for Standardization. (2014). Information technology -- Digital
publishing -- EPUB3 -- Part 1: EPUB3 overview (ISO/IEC Standard No. TS 30135-1).
Retrieved from https://www.iso.org/standard/53255 .html

ischool Inc. (2012). 1know. Retrieved from http://1know.net/#!/

Johnson, S. D., & Aragon, S. R. (2003). An instructional strategy framework for online learning



104 Journal of Educational Media & Library Sciences 56 : 1 (2019)

environments. New Directions for Adult and Continuing Education, 2003(100), 31-43.
https://doi.org/10.1002/ace.117

Kim, Y., & Ahn, C. (2018). Effect of combined use of flipped learning and inquiry-based
learning on a system modeling and control course. IEEE Transactions on Education,
61(2), 136-142. https://doi.org/10.1109/TE.2017.2774194

Lee, I.-J., Chen, C.-H., & Chang, K.-P. (2016). Augmented reality technology combined
with three-dimensional holography to train the mental rotation ability of older adults.
Computers in Human Behavior, 65, 488-500. https://doi.org/10.1016/j.chb.2016.09.014

Lin, L. C., Tsai, T. P., Lin, J., & Li, J. (2017). Some useful ePUB3-based contents delivery
functions. In Proceedings of the 5th International Conference on Information and Education
Technology (pp. 49-52). New York, NY: ACM. https://doi.org/10.1145/3029387.3029404

Mao, C.-C., Sun, C.-C., & Chen, C.-H. (2017). Evaluate learner’s acceptance of augmented
reality based military decision making process training system. In Proceedings of the 5th
International Conference on Information and Education Technology (pp. 73-77). New
York, NY: ACM. https://doi.org/10.1145/3029387.3029418

Martens, R., Gulikers, J., & Bastiaens, T. (2004). The impact of intrinsic motivation on e-learning
in authentic computer tasks. Journal of Computer Assisted Learning, 20(5), 368-376.
https://doi.org/10.1111/j.1365-2729.2004.00096 .x

McGee, P., & Reis, A. (2012). Blended course design: A synthesis of best practices. Journal of
Asynchronous Learning Networks, 16(4), 7-22https://doi.org/10.24059/0lj.v16i4.239

Mishra, S. (2002). A design framework for online learning environments. British Journal of
Educational Technology, 33(4), 493-496https://doi.org/10.1111/1467-8535.00285

Moodle. (2017). Retrieved from https://moodle.org/

Morphew, V. N. (2000). Web-based learning and instruction: A constructivist approach. In L. K.
Lau (Ed.), Distance learning technologies: Issues, trends, and opportunities (pp. 1-15).
Hershey, PA: IGI Global. https://doi.org/10.4018/978-1-878289-80-3.ch001

Orange4D™ & ViewPorter™ . (2017). EPUB3 Editor: ViewPorter® Mercury v2.3. Retrieved
from http://viewporter.com

Pugsee, P. (2017). The effect of collaborative learning techniques in the flipped classroom
learning: Computer ethics course. In Proceedings of 2017 IEEE International Conference
on Teaching, Assessment and Learning for Engineering (TALE) (pp. 381-388). Danvers,
MA: IEEE. https://doi.org/10.1109/TALE.2017.8252366

Ram, M. P, & Sinha, A. (2017). An implementation framework for flipped classrooms in higher
education. In Proceedings of the Special Collection on eGovernment Innovations in India
(pp- 18-26). New York, NY: ACM. https://doi.org/10.1145/3055219.3055224

Roehl, A., Reddy, S. L., & Shannon, G. J. (2013). The flipped classroom: An opportunity to
engage millennial students through active learning strategies. Journal of Family and
Consumer Sciences, 105(2),44-49. https://doi.org/10.14307/JFCS105.2.12

Romero-Hall, E., Watson, G. S., Adcock, A., Bliss, J., & Tufts, K. A. (2016). simulated
environments with animated agents: Effects on visual attention, emotion, performance,
and perception. Journal of Computer Assisted Learning, 32(4), 360-273. https://doi.
org/10.1111/jcal.12138



Tsai, Hsu, & Lin: An Application of ePUB3 eBooks to the Design and Teaching of Flipped ‘Applied Writing” Courses 105

Sigil-Ebook. (2017). Sigil. Retrieved from https://github.com/Sigil-Ebook/Sigil

Smaldino, S. E., Lowther, D. L., & Russell, J. D. (2012). Instructional technology and media
for learning (10th ed.). Boston, MA: Pearson.

Stone, D., & Zheng, G. (2014). Learning management systems in a changing environment. In V.
X. Wang (Ed.), Handbook of research on education & technology in a changing society
(pp. 756-767). Hershey, PA: IGI Global. https://doi.org/10.4018/978-1-4666-6046-5.
ch056

Thompson, J. (2016, February 12). 6 blended learning models: When blended learning is what’s
up for successful students [Blog post]. Retrieved from https://elearningindustry.com/6-
blended-learning-models-blended-learning-successful-students

Thorne, K. (2003). Blended learning: How to integrate online and traditional learning. London,
UK: Kogan Page.

Wen, A. S., Zaid, N. M., & Harun, J. (2016). Enhancing students“ICT problem solving
skills using flipped classroom model. In 2016 IEEE Sth International Conference on
Engineering Education (pp. 187-192). Kuala Lumpur, Malaysia: IEEE. https://doi.
org/10.1109/ICEED.2016.7856069

Zhang, H., Meng, L., Han, X., Yuan, L., & Wang, J. (2016):Exploration and practice of blended
learning in HVAC course based on flipped classcoom. In 2016 International Symposium
on Educational Technology (pp. 84-88)+Beijing, China: IEEE. https://doi.org/10.1109/
ISET.2016.11

Zuvio IRS. (2017). Retrieved from http://www.zuvio.com.tw/

Tina Pingting Tsai ORCiD 0000-0002-5184-7581
Chingsheng Hsu ORCiD 0000-0002-2616-0331
Jyhjong Lin ORCID 0000-0002-6711-2221



Journal of Educational Media & Library Sciences 56 : 1 (2019) : 107-130
DOI:10.6120/JoEMLS .201903_56(1).0036.RS.CE

Quality Discussion and High-Level
Comprehension: An Analysis of
Taiwanese College Students

Hsiao-Ling Hsua* Hao-Jan Howard Chenb Wei-Tin Lin®

]
=
(=]
=
St
<
e
S
3]
]
wn
]
=

Abstract

Reading has been a focus of research attention because it is one of the
important skills to achieve academic success and become life-long readers.
Most research in reading puts focus more on how readers can comprehend
information from reading; however, only a few studies have focused on how
reading can facilitate readers’ critical thinking. One teaching approach,
Quality Talk (QT), has been found to enhance students” literal comprehension
and critical thinking, but these studies have been_conducted in classes where
English was students’ first language. Thereforey the present study aimed to
examine the effects of QT on Taiwanese students’ reading comprehension in
English and the development of critical ‘thinking. Two classes were randomly
assigned as a control and an experimental group respectively. While the
students in the control group received vegular English class, the students in the
experimental group received a training session including how to ask questions
and how to conduct group discussions. The students’ reading comprehension
was evaluated through multiple choices and open-ended questions; and their
development of critical thinking was evaluated through group discussions
which were recordedytranscribed, and analyzed. The results have shown
that scores of the.reading comprehension test in the experimental group were
significantly higher,which suggested that the training session made the students
more involved inthe text and they thus had better understanding on the text.
The experimental group students further used significantly more authentic
questions; which suggested that the students were able to relate their personal
experience and information of outside world to the text.

Keywords: Text-based discussion, Discourse analysis, Group discussion,
Reading comprehension, Critical thinking

Introduction
Being able to comprehend and analyze the reading texts are critical
requirements for students to achieve academic success and important skills for
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life-long readers (National Academy for Educational Research, 2015; National
Assessment Governing Board, 2013). Because reading is a dynamic process
that involves a range of complex cognitive and meaning making processes (e.g.,
Goffman, 1959; Nystrand, Wu, Gamoran, Zeiser, & Long, 2003), researchers
have strived to construct what reading is and how reading relates to performance
in order to plan on reading processes and to evaluate reading achievements.
National Assessment Governing Board (2013) substantiate readers’ cognitive
abilities in reading from basic to advanced levels: to “locate and recall”, “integrate
and interpret”, and finally “critique and evaluate”. The advanced level of reading
comprehension refers to the ability to “integrate, interpret, critique, and evaluate”
in the present study.

In order to help students to achieve advanced level of reading performance,
many teaching interventions in reading are proposed; group ‘discussion is one
of the effective approaches (Higham, Brindley, & Van De Pol, 2014; Nystrand
et al., 2003). The following describes two theoretical frameworks that explain
why learning is achieved in group discussion and why»discussions can facilitate
students’ high-level comprehension. First, learning is taken place through
participating in social activities (Rogoff, Matusov, & White, 1996; Vygotsky,
1962). The learning in group discussions‘can be realized through the “guided
participation”, which means that more-competent individuals, students or
teachers, provide assistance for less competent individuals to comprehend content
knowledge and also learn to solve problems (Rogoff, 1990; Rogoff et al., 1996).
Tharp and Gallimore (1988) provided a successful documentation of how guided
participation can be achieved in Kamehameha Elementary Education Program
(KEEP) project in which'teachers gave guidance by asking authentic questions,
modeling and giving feedbacks for low achievers during group discussions.

The other theoretical framework, Dialogism suggested by Mercer (1998,
2000, 2002) and Heath (1983), explains why dialogic discourses can benefit high-
level comprehension. They propose that language is a tool for interlocutors to
think collectively. When individuals engage in discussions, the context of the
discussions become a “shared framework of understanding” (Mercer, 1998, p.
5). In order to achieve mutual understanding in the context, individuals/learners
must understand interlocutors’ meanings and then be able to respond by offering
their own ideas, that is, using language as a vehicle to “co-reasoning”. In this
process of “co-reasoning”, Mercer (1998) further suggests that the students can
thus enhance cognitive ability and critical thinking skills. In contrast, monologic
discourse involves exchange of the “truth” or “known” in which students have
little chance to contributes their ideas or participate actively in the construction of
knowledge (Bakhtin, 2010).
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Based on the above studies, the group discussion seems to be a potential
approach for learning. Therefore, recently there was an increased attention to the
group discussions as teaching interventions on reading. Despite the fact that the
group discussions seem to be theoretically effective, not all discussion approaches
are equally effective in enhancing students’ literal and high-level comprehension.
This can be observed in Murphy, Wilkinson, Soter, Hennessey, and Alexander
(2009). They conducted a meta-analysis aiming to examine the effects of text-
based discussion approaches on both literal and high-level comprehension. In
their review of 42 quality journal papers, most of the discussion approaches’
were effective in enhancing students’ literal comprehension; however, only a few
studies focused on enhancing students’ high-level comprehension, such as Junior
Great Books, Collaborative Reasoning, and Philosophy for Children (adopted
from Murphy et al., 2009).

In particular, Book Club was effective especially, in enhancing students’
metacognitive ability in a pre- and post-test experiment design. Murphy et al.
(2009) concluded that while different discussion approaches were designed
for different learning goals,2 only a few text-based discussion studies aimed to
enhance both literal and high-level comprehension. Therefore, Murphy and
colleagues identified the benefits of the text-based discussion approaches and
proposed Quality Talk (QT), which-aimed to enhance both literal and high-level
comprehension (Murphy, Firetto, Greene, & Butler, 2017). In particular, students’
use of questions and feedback in group discussion was taken as discourse
indicators of high-level comprehension because it was found that asking questions
and having elaborated explanation (EE) and exploratory talk (ET) indicated
students’ critical thinking and reasoning in discussions (Soter, Wilkinson, Murphy,
Rudge, Reninger;and Edwards, 2008). QT has been implemented in some studies
and they were reviewed below.

! The reviewed discussion approaches are Instructional Conversations, Junior Great Books, Ques-
tioning the Author, Collaborative Reasoning, Paideia Seminars, Philosophy for Children, Book
Club, Grand Conversations, and Literature Circles.

2 The goals of learning are divided into three types: Expressive, Efferent, and Critical analytical
stance. The expressive stance indicates that students’ discussions are more affective oriented. This
approach requires more of participants’ personal opinions, which includes Book Club, Literature
Circles, and Grand Conversations. The efferent stance means the purpose of the discussion is to
acquire information. This approach requires students to remember the factual information, which
includes Instructional Conversations, Junior Great Books, and Questioning the Author. The
critical analytical stance gives prominence to asking questions and understanding the underlying
information of the text, which includes Collaborative Reasoning, Paideia Seminar, and Philosophy
for Children.
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Literature Review
The Discussion Approach: Quality Talk (QT)

Reninger (2007) examined the effect of Quality Talk (QT) on eight low-
achievers’ (four and fifth grade) reading and high-level comprehension. Because
the researcher adopted a qualitative view, the data included the researcher’s
observation notes, transcriptions of student interviews, transcriptions of group
discussions, and the students’ writings. The students’ reading comprehension
was evaluated through their writing, while their high-level comprehension was
evaluated through their group discussions. The data analysis revealed that the
students’ reading and high-level comprehension scores have improved. The
students were able to give factual information extracted from the text in their
writing and to use examples and reasons to support their claims (i‘e., EE) in their
discussions.

Davies and Meissel (2015) also adopted Quality Talk and investigated
the effects of which on students’ high-level comprehension in a New Zealand
secondary school. In their study, they observed-their students’ performance in
a control (i.e., regular group discussion) and an experimental (i.e., with Quality
Talk) group on three time spots (before, during; and after intervention). All of
the discussions were audio recorded. Through analyzing the students’ group
discussion recordings, the results haye, shown that the students of both groups
interacted in a turn taking style atdtime one; however, when the students were
more familiar with each otherand the QT discussion approach, they were
more engaged in the intetaction at time three. In terms of students’ quality
of discussions, the students had more cumulative talk (CT, contributing one’s
ideas to a dialogue without challenging each other), and fewer ET at time three.
Davies and Meissel(2015) explained that the students made gains in high-level
comprehension, but not yet ready for challenges and disputes.

Li et al. (2016) compared the effects of three types of teaching interventions
on fourth and fifth grade students’ reading and high-level comprehension: TWA,
QT, and Hybrid. TWA suggested a before, during, and after reading strategies
teaching approach. Before reading strategies helped students foster their
background information; during reading strategies helped students monitor their
reading processes and made connections between texts and their background
information; after reading strategies required students to identify a main idea of
texts. QT intervention included teachers’ teaching on how to ask questions and to
make responses and teachers’ scaffolding based on a set of pedagogical principles,
such as promoting dialogic inquiries and productive discussions. Finally, the
hybrid suggested a combination of both TWA and QT interventions. The students’
reading comprehension and group discussion recordings were examined. It was
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found that the students of the experimental groups (TWA, QT, and Hybrid) have
improved their literacy understanding based on a multiple choice questions test;
however, only the students in the QT group showed high-level comprehension by
using significantly more authentic questions, EE, and ET. This suggested that the
students have improved both literal and high-level comprehension through QT
teaching intervention.

Discussion Approaches Used in Taiwan

Although QT has yet implemented in Taiwan, other text-based discussion
approaches have been implemented. For example, Shen (2013) investigated
three text-based discussion approaches (Book Club, BC; Literature Circles,
LC; Instructional Conversations, 1C) and compared their effects on students’
literal and high-level comprehension. Four classes were assigned as basal,
BC, LC, and IC group and were taught by four different,instructors. All of the
students underwent three major phases over a five weeks experiment: pre-test
(comprehension tests and essays; in the first week), teaching interventions (not
for basal group; for three weeks), and post-test.(comprehension tests and essays;
in the last week). There was no difference in-the students’ literal comprehension
among four groups of students, but the students from BC, LC, and IC group
outperformed the students in basal group in two tests (interpretive comprehension
test and theme-related essays).. Although these text-based discussion approaches
did not aim for critical analytical stance (BC and LC for expressive stance; IC for
efferent stance), text-based discussion approaches can benefit their students’ high-
level comprehension to.some extent.

Based on the above discussion, it seemed that QT discussion approach was
a helpful reading.intervention to achieve literal and high-level comprehension,
including the ‘ability to critique and evaluate text content. However, the
participants in the previous studies of QT were native English speakers.
Therefore, the present study aimed to investigate its effect on Taiwanese college
students. Two research questions were listed below.

1. Does QT group discussion approach influence college students’ literal
reading comprehension?

2. Does QT group discussion approach influence college students’ high-level
comprehension as evidenced by student-initiated discourse elements?

Method
Participants
Two classes were randomly assigned as a control and an experimental
group, respectively. There were 38 students in the respective class, 20 female
and 18 male students in the control group and 29 female and 9 male students
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in the experimental group. They were eighteen and nineteen years old. All of
the students were at higher intermediate English proficiency level based on a
placement test administered by a national university located at northern part of
Taiwan. Their proficiency was comparable to B2 level of Common European
Framework of Reference for Languages (CEFR), which was a commonly used
criterion for language proficiency worldwide. The students were non English
major (mostly from college of humanities and education) and received two hours
of freshman English course every week for 7 weeks in total in this study. The
students have learned English for more than ten years and have experienced in
group discussion activity in senior high schools.

Teaching Procedures

The students in both control and experimental group.used the same
designated textbook (Q: Skills for success 4), but received-different teaching
interventions. The major differences were that the students in the experimental
group received training on six types of questions in-the first week as shown
in Table 1: authentic, uptake, speculation, high-level thinking, affective, and
connection questions (Murphy et al., 2017); definitions were shown in Table 2 (Full
examples were presented in Appendix 1). Anyaddition to the question lessons,
the students were encouraged to give supports to their claims in their responses.
Whenever the students made any claim about their feelings or thoughts, they were
encouraged to give reasons, evidence or any kinds of supports to explicate their ideas.

Table1l) Teaching Schedule

Week Control group Experimental group

1 Grouping Six question types introduction
Grouping

2. (Unit 1 Unit 1 (Question type practice:
SQ and HLQ/Generalization)

3 Unit1 Unit 1

4 Unit2 Unit 2 (Question type practice:
HLQ/Analysis and AfQ)

5 Unit2 Unit 2

6 Unit3 Unit 3 (Question type practice:
Speculation and Connection question)

7 Unit3 Unit 3

In the control group, the students had a traditional English reading class
in which the instructor explained unfamiliar words and usages and interpreted
English texts in Mandarin Chinese. After the explanation, the students conducted
a group discussion in Chinese for about 20 minutes based on ten questions
prepared by the instructor (Appendix 2). There were 10 groups in the control
group (three to five students in a group). The students were then required to
complete a comprehension test, which included five multiple-choice questions and
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Table 2 Definitions for Six Question Types and Three Response Types

Discourse element Definition

1 Authentic Question (AQ) AQs are open-ended and require thinking about,
around, and with the text; there is no one “correct”
answer.

1-1 Uptake Question (UQ) UQs ask about something that someone else said
previously. They must be content related and can
be directed to a group or an individual.

1-2  Speculation Question (SQ) SQs require students to consider alternative
possibilities.
1-3 High-level thinking Question HLQs require students to build up ideas and
(HLQ) (Generalization and generate new information by tying concepts and
Analysis) ideas together.

1-4 Affective Question (AfQ) AfQs elicit connections between a student’s life
experience and the text.

1-5 Connection Question (CQ) * CQs elicit connections to information that is
commonly known in the discussion group.
* CQs elicit connections between two or more
textual materials.

2 Test Question (TQ) TQs presuppose one or.a set of “correct” answer(s);
the answer(s) usually‘ean be found in the textbook.

3 Responses

3-1 Elaborated Explanations (EE) EE consists(of a.statement of a claim and include
at least two pieces of support (e.g., reasons or
evidence).

3-2 Exploratory Talk (ET) ET occurs when students share, evaluate, and build
knowledge over at least three turns. Students
reason collectively by challenging each other
and-responding to challenges with reasons and
evidence.

3-3 Cumulative Talk (CT) CT occurs when students build positively, but
uncritically, on what others have said in episodes of
at least three turns. Instances of cumulative talk do
not include a challenge.

Source: Murphy et al. (2017, pp. 2-4).

three short answer questions (Appendix 3).

In the experimental group, the students also received vocabulary instruction
on the meaning and word usages in Mandarin Chinese. After vocabulary
introduction, the students in the experimental group read texts by themselves,
and were required to underline important ideas and to write down comments or
questions for about 30 minutes. After the reading, the students were required to
propose two questions of one designated question type for practice. Two types of
question were assigned for each unit. For example, they were required to propose
two speculation and two connection questions in Week 6 on a group basis. There
were 36 questions from 9 groups in the experimental group (four to five students
in a group). These questions were submitted to the instructor in Week 6 and
reviewed in the Week 7 in order to correct students’ grammatical errors and
confirm their understanding of question types. The assigned question types were
presented in Table 1 above.
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Before the group discussions, the students were required to recite 8 ground
rules listed below (Davies & Meissel, 2015; Reninger, 2007; Reninger &
Wilkinson, 2010; Soter, 2007).

1. Share our thoughts and listen to other’s ideas

. No need to raise hand to speak (One speaks at a time)
. Interact with group members instead of your teacher
. Respect others’ points of view

. If someone remains silent, ask him/her questions

. It is OK to disagree with others’ opinions

~N N AW

. Raise new questions

8. Build connections between texts and self
They conducted the group discussions in Chinese based on the same ten questions and
then completed the same comprehension test. Details of teaching procedures of each

unit were shown in Table 3 below.

Table 3 Teaching Procedures in Unit 3

Control group Experimental group
Week 6 1. Warm-up (whole class discussion) 1. Warm-up (whole class discussion)
2. Vocabulary introduction 2: Vocabulary introduction
3. Guided reading (first half) 3. Silent reading
4. Question types practice
Week 7 4.Guided reading (second half) 5.Review students’ proposed
questions
6.Review ground rules
5. Group discussion 7.QT group discussion
6. Comprehension check 8. Comprehension check

Because the students needed time to practice and familiarize themselves with
how to ask questions, how to give responses, and following the ground rules, only
the group discussions in the third lesson (Unit 3) were analyzed and compared
with the discussions recorded in the control group. Unit 3 described the lives
author spent with her father and how she learned writing. The group discussions
in the first and second lesson were treated as practice sessions.

Discourse Analysis

Data of the present study included two parts: the students’ comprehension
test scores and the students’ group discussions. The students’ literal
comprehension was evaluated through a comprehension test, which included
five multiple choice questions and three short answer questions. The former
required the students to answer information about the text, such as “what is the
turning point of the author’s life event?”, while the latter required the students
to propose personal ideas and support one’s idea based on the text, such as “why
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does the author choose to have the same job as her father?” The analysis of
the short answer questions was based on the following rubrics. When the students
wrote a thesis statement and one kind of support (i.e., reason, evidence, example,
or personal story), the student received two points (i.e., one point for thesis
statement and one point for a piece of support). The students scored five points at
most for each question. The research assistant graded the students’ short answer
questions for the first time and the researcher reviewed the grading for the second
time. Agreement reached more than 90%. Figure 1 was one example of marking.
There were two pieces of supporting ideas (“S”) and one thesis statement (“T”),
which were three points in total for this item.

’4
2. You have read how the author’s father influence the author to become a writer.

Have your parents influenced you similarly or differently? T

hw%m%mmmmwmm
he 1 aways. _pamgMnd_peﬁmmmLe_mmJiz_fauaﬂ_ S
problems. Lt. triggers me that we. shouldn't give up every
Lhancas_ubmb_make_:ﬁ_gmv/_upﬁaﬂd&ruh@n_m_mmaf_
ﬁmm@mmapﬁ_mu_w_m&en_{gamﬁ_a@ S

- k\
diffiwlties, Above all, I'm trained to be a Louradeous

and nPer]stio person betause of my parents’ well

attitude toward things.

Figure 1 Sample of Short Answer Question Marking

For ease of scoring, the test was presented in terms of 100 points. For
example, when a student got two multiple choice questions correct, then he
got forty points out of 100; when a student got twelve points from the short
answer questions section, then this student got 80 points out of 100 points. The
comprehension test scores were the average scores of the two section.

The time of group discussions in Unit 3 were about 250 and 274 minutes in
the control and experimental group, respectively. The average group discussion
time was around 20 and 30 minutes for the control and experimental group,
respectively. All of the students’ group discussions were transcribed by the
research assistant and analyzed by the researcher/instructor. Five discourse
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indicators suggesting high-level comprehension were identified in the students’
group discussions: authentic questions (AQs), test questions (TQs), elaborated
explanation (EE), exploratory talk (ET), and cumulative talk (CT; Soter, 2007).
AQs were sub-divided into five secondary question types: uptake, speculation,
high-level thinking, affective, and connection questions. In order to conduct
a statistical analysis, the discourse indicators were accumulated and presented
in how many times per minute. For example, there were twenty-two AQs in
eighteen minutes group discussion, so there was about one AQ per minute.

Results

Normality tests were first used to examine the students’ comprehension
test scores and the distributions of five discourse indicators of both control
and experimental group. Only EE and CT discourse indicators-were normally
distributed. Therefore, an independent sample #-test was_adopted to compare
the two discourse indicators between the control and experimental group, whilst
a Mann-Whitney U test was adopted to compare the comprehension tests and
the other discourse indicators (i.e., TQs, AQs, and ET) between the control and
experimental group.

The independent 7-test was adopted‘to'examine EE and CT discourse
indicators and there was no significant difference between the students of control
and experimental group as Table 4 shows.

Table 4 Independent ¢-test for EE and CT

Control group Experimental group

t-test

M SD M SD
EE 025 0.15 0.21 0.14 041
CT 0.19 0.07 0.17 0.09 0.35

The Mann-Whitney U test showed a significant difference between the
control and experimental group as shown in Table 5 (Z =-2.10,p = 01).

Table 5 Mean Scores of the Comprehension Tests

Control group Experimental group 7
M SD M SD
Comprehension  70.88 16.00 78.53 10.24 -2.10%*
tests
*p < 05.

The five discourse indicators were adopted to examine the students’ high-
level comprehension, “beyond a literal understanding” (Reninger & Wilkinson,
2010) and were compared between the students of the control and experimental
group. The Mann-Whitney U test was adopted to examine AQ, TQ, and ET
between the two groups. Whilst no significant differences were found in TQ and
ET, a significant difference was found in AQ as shown in Table 6.
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Table 6 Mann-Whitney U Test for AQ, TQ, and ET

AQ TQ ET
M 0.18 0.06 0.05
SD 0.20 0.07 0.04
Mann-Whitney U 16.00 39.50 35.00
Wilcoxon W 71.00 84.50 80.00
Z -2.38 —-46 -832
Asymp. Sig. (1-tailed) 008* 333 217

#p < 05.
Discussion

Literal Comprehension

The significant difference between the control and experimental group
suggested that the students of the experimental group‘had better literal
understanding than the students of the control group. This might be due to the
fact that the students in the experimental group were required to always give
supports to their claims during the group discussions, Therefore, they had to re-
read the text and extract examples or informationfrom the text in order to support
their thoughts and ideas. By doing so, the students were able to demonstrate
better literal comprehension (i.e., be able to locate and recall).

Example 1 below demonstrated how the students in the control and the
experimental group performed very differently in response to the same discussion
question: “How does the author’s father influence the author?” (All examples
were translated from Chinese to English. The Chinese of Example 1 was
presented in Appendix.4),The students in the experimental group have adopted
examples from the text or personal experience to support their ideas, such as
Student 1’s turn in line 5-8, whereas the students in the control group did not.

Example 1
[Control Group 2]

Q: How does the author’s father influence the author?
1. Student 1: The author’s father influence her by... by showing how to do.
2. Student 2: Learning by osmosis.
3. Student 3: Lead by examples.
4. Student 1: Yes! Learning by osmosis.

[Experimental Group 1]

5. Student 1: This is from their daily life... She saw her father go nowhere...

. didn’t go to work. She lived with her father every day... her father made her

. breakfast... and kept her company. This was how her father gradually influence
. her... Right?!

. Student 2: Influence her exactly what?

10. Student 1: It is... I cannot tell specifically.

11. All students: [Laughing]

12. Student 3: I believe that (that) her father is her significant others... who had
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13. great influence on her. A writer’s child does not necessarily become a writer...

14. But when she observed her father writing every day... and I am wondering if

15. she would like to do the same job as her father.

16. Student 4: So, what you wanted to say was that... (inaudible)... (it was the)

17. process that made the author become interested in writing?

18. Student 3: Exactly! No matter Whether you are truly interested in one type of

19. job is another issue... When your parents or relatives were having the same

20. job, they were doing it every day... and then... it is possible that you want to be

21. in that position or job just like them... This is like a kind of imitation.

22. Student 4: So, just like a doctor family. All of the members in one family are all

23. doctors.

24. Student 3: You are right!

25. Student 1: Do you think her father... have her... expect her to become a writer?

26. Did her father do... train the author intentionally?

27. Student 4: I don’t think her father do that on purpose.

28. Student 2: I agree... kind of let this happen naturally...

29. Student 3: I think maybe a little bit... because... because... her father brought her

30. to jail... and taught her writing with the prisoners. This event makes me think

31. that her father do (have some expectation for her daughter to-become a writer.)

32. Student 2: From the author’s description... her father may simply brought her

33. there without much expectation on that matter.

Example 1 further demonstrated how the students used language as a mean
to learn, share knowledge, and reason problems together (Mercer, 2002). In
this discussion, Student 1 of the experimental group first gave one’s personal
opinions on how the author’s father influenced his daughter through his everyday
behaviors, such as staying at home all day or always making breakfast for her
in line 5-8, but Student 1’S\responses seemed unclear to Student 2 in line 9.
Therefore, Student 3 further clarified Student 1’s thoughts by proposing the idea
of “significant other” in line 12—15. This idea was required to be clarified by
Student 4 in line 16—17. Student 3 tried to explain more by making a connection
to his personal experience, explaining how one will be influenced by the people
around them, and concluding why the author would like to have the same job as
her father in line 18-21. Student 4 agreed with Student 3’s view point in line 22—
23. In the discussion, students shared their ideas toward this question and they
clarified doubts, developed logic, and tried to reach an agreement among members
in the process of the discussion.

In contrast, the students in the control group did not provide any reason
or explanation for their claims. There was no support for their statements and
they completed their discussion within four turns and around 30 seconds. This
example can be used to support that although a group discussion approach was
theoretically effective for the students to share their ideas and knowledge and
improve literal comprehension and high-level thinking (Rogoff, 2008; Wells,

1999), the students needed knowledge and training before discussions (Davies &
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Meissel, 2015; Higham et al., 2014; Li, Murphy, & Firetto, 2014; Li et al., 2016;
Mercer, 2002; Reninger & Wilkinson, 2010; Soter et al., 2008)

This finding to some extent challenged traditional style of lecturing,
teachers giving detailed explanation or even translation, as indicated by the lower
comprehension test scores of the control group. When the students learned how
to conduct effective group discussions, were given responsibility to read texts,
and were given more power over the discussion, they can learn more from the
discussion processes. They not only understood the text content better, but also
learned to share and supported their ideas. Therefore, it can be concluded that the
QT discussion approach can possibly influence students’ literal comprehension.

High-Level Comprehension

Having more AQs is very important for effective discussions and high-level
comprehension (Li et al., 2016; Nystrand et al., 2003). Questions are viewed as
“sites of interaction” (Nystrand et al., 2003; Wilkinson; Reninger, & Soter, 2010).
When the students produced more AQs, it demonstrated their understanding and
contribution to the interactions as shown in Example 2 below. Student 4 proposed a
series of AQs (in line 6 and 8) to encourage Student 3 to provide more information
related to what kind of writings Student 3 has,involved in.

Example 2 [Experimental Group 1]

Q: What benefits can writing bring to a person?

Student 3: I thinking writing gives you a way of expressing one’s... Ah
emotions. Before writing you may... you may notice nothing. But when you
need to write you will tryto observe... this is a great way to release pressure.
Student 4: Hayve you tried to write? [AQ]

Student 3: Ah...\Not very often... I will try another kind.

Student 4. Which kind? [AQ]

Student 3:-Anything related to art... Writing is a type of art.

Student 4: Right...

. Student I: Is diary a type of writing? [AQ]

10. Student 3 and 4: Yes, I think so.

0N LR W

Among five discourse indicators, the use of AQs was significantly different
between the control and the experimental group. Among five secondary question
types (UQs, SQs, HLQs, AfQs, and CQs), it was found that the students in
the experimental group used far more UQs (about double) than that of in the
control group as shown in Table 7. UQs were follow-up questions that required
individuals/respondents to give more information. The more use of UQs might
suggest more interactions among the students during the group discussions. For
example, two students asked two UQs (in line 5 and 8) in order to know more
about Student 2’s ideas on the independence (in line 1) as shown in Example 3.
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Table 7 Numbers of Questions per Minute

Question types Control group Experimental group
Uptake 0.11 0.25
Speculation 0.00 0.04
High-level thinking 0.07 0.07
Affective 0.00 0.02
Connection 0.00 0.02

Example 3 [Experimental Group 3]

Q: What is the most important thing your parents teach you?

Student 2: I think... Independence. I have to decide a lot of things by myself.
My families are are busy... They don’t have time... I was forced to be
independent. Just like... like going to school or cram school. I made decisions
by myself. Right, I decided on my college. Hahaha

Student 1: That sounds great. You were free and disciplined.

Student 2: I think choice... choosing colleges is the most importants, [ ' made
my own decisions. Right!

Student 3: Did your parents give you any suggestion? [UQ]

O RN R LN

Student 2: That is... you should be responsible for your selection.
. Student 3: It seems like...
. Student 1: Do they support your decision? [UQ]
. Student 2: Most of the time... But when I was absolutely sure of something...

—_ =
_ O

—_
[\

13. they will show respect for my decision.

Except for AQs, no significant difference was found in other discourse
indicators (i.e., TQ, ET, EE, and .CT) between the control and the experimental
group. This result did not necessarily suggest that the QT discussion approach was
less helpful for high-level comprehension because the data of the present study
included only discussions-of Unit 3. It was possible that the students have learned
to ask more AQs, butthave yet mastered unfamiliar styles of communication
(Davies & Meissely, 2015). For example, Exploratory Talk (ET) consisted of the
students’ challenges toward others’ claims and followed by rebuttals in a dialogue.
Both groups of students rarely used challenges in response to others’ statements.
It was thus speculated that the students were not yet familiar with “challenges” or
“disputes”. Example 4 below was a typical interactive pattern when the students
were confronted with “challenges” or “disputes”. Student 3 did not agree with
Student 4’s statement in line 5-8. However, when Student 2 expressed different
opinions in line 9-10, Student 3 did not further explain one’s ideas. This dialogue
ended and the students continued with another discussion question. This short
example demonstrated how Taiwanese students typically reacted to “challenges”
or “disputes”. Although a few challenges appeared, most of them were about
different interpretations of the text (Example 4) or disagreement (Example 5).
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Example 4 [Experimental Group 6]

Q: What is the most important thing the author’s father teach her? Why?

Student 2: ... her father taught her...

Student 4: but he (student 4’s father) taught me too mostly by example!

Student 2: the creative writing program...

Student 3: the answer lies in the third phrase.

Student 2: I think he taught her to read poetry and then be bold, be original, and... let ourselves
make mistakes. [challenge]

Student 1: It should be the last part on page 66. “... he helped the prisoners and me to discover
that we had a lot of feelings and observations and memories and dreams and opinions we

PN LR W~

wanted to share...” Writing requires these qualities. Writing requires interactions with
10 oneself... To be able to observe and write them down.

Example 5 [Experimental Group 1]

Q: What qualities should a writer have?

Student 4: Appreciate being alone... emotional...

Student 3: If it is me... But why appreciation for being alone/is.important
quality for writers? If a group discussion over a writing task'ean also be part of
writing, too. [challenge]

Student 4: Right...

Student 2: Why do you think writers should appreciate being alone?

Student 4: Hmm... I think so because of the image of writers. They will usually
stay alone in a café... and observe others... and observe the environment, and
write their own stuff.

A G M

Furthermore, it was interesting-to observe again Student 4’s responses as
shown in Example 5 above.“ Student 4 first proposed one’s personal opinions
toward the discussion question in line 1 and was refuted by Student 3 using
one example in line 2<4%, Although Student 4 can voluntarily further argued for
one’s personal opinions, one did not do so. Instead, Student 4 explained one’s
viewpoint only after when Student 2 asked a follow-up question. In this example,
it seemed that a socio—cultural issue, facework (first proposed by Goffman, 1959),
may cause student 4’s reluctance to respond to the challenge. The construct
of facework included maintaining one’s and others’ face during interactions.
Taiwanese students were likely to avoid challenging others’ ideas or opinions in
order to save others’ face and to remain silent when confronted with challenges in
order to save theirs.

Because the challenges were not preferable styles of interaction for
Taiwanese students, a typical interaction was that they tend to paraphrase others’
idea in order to reach most possible agreement among members in the group.
This was supported by more Cumulative Talk (CT) from both groups. In Example
6, Student 1 first pointed out that the author should be very observant and must
have observed everything in her everyday lives, since her father was a writer in
line 1-4. Student 2 and 3 paraphrased and extracted specific examples from the
text to support Student 1°s claim in line 5-6 and 7-9, respectively. Then, Student
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3 made a conclusion based on the interactions. This was the typical interactive
pattern, CT, in Taiwanese students’ text-based group discussions. The different
use of ET/CT discourse indicators found in the present study seemed to be the
typical interactive style in Taiwanese students because such differences were not
found in Davies and Meissel (2015) or Li et al. (2016).

Example 6 [Experimental Group 5]

Q: How does the author’s father influence the author?

Student 1: Her father’s job was a writer... so so she was also very observant.
She observed and learned from her father... when she was young. Also, her
father also taught her to live... experience everything in life. Write whatever
she wanted to.

Student 2: I think the influence was... was from the everyday life and... what
he had done. The author watched... lived... and learned from her father,
Student 3: This is more observational. The author observed whatever-her
father did in everyday life. Her father got up early in the morning/and'did daily
routines. Was her father a writer?

A Al

. Student 2: Yes. He taught writing in jail.

—_
_ o

. Student 3: Through the author’s observation on her fathet’s everyday behavior,

—_
[\

. she had some thoughts on... and made some reflections... This is how the

—
[S¥]

. author was influenced by her father.

Conclusion

There were two major findings based on the results of the present study.
First, QT group discussion approach was an effective text-based discussion
approach to facilitate students’ literal comprehension compared with monologic
lecturing style. After the students received discussion instructions, were given
responsibility of text comprehension, and were given power over discussion, they
showed a good understanding of the text (i.e., be able to recall and integrate
text information). “Therefore, it is suggested that teachers provide more chances
for students to create dialogic interactions in class. Secondly, the students
demonstrated high-level comprehension by using more authentic questions in
the group discussions. Furthermore, it was also found that Taiwanese students
consistently used more CT over ET possibly because the students felt that it was
culturally inappropriate to challenge each other.

An inherent limitation was due to authentic classroom settings. In QT
teaching approach, teachers participate in students’ group discussion and play
a role as facilitator. The researchers made a modification that the teacher took
turns to participate in group discussions because of practical concerns without
compromise with QT teaching principles. In QT teaching, teachers’ participation
in the group discussion should be gradually decreased and students have the
ownership of text interpretation. Therefore, this partially explains why the
researchers only use Unit 3 for data analysis.
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The other limitation was relatively few test items. The researchers made
such decision because of two concerns: time and aim of the test. First, two weeks
to complete a QT discussion teaching procedure has been seriously discussed and
decided to be the best plan in college contexts. Including more test items meant
taking more time on comprehension tests, which may cause a delay of schedule.
Second, the goal of the test was to ensure whether the students understood the
main idea of the text instead of details.

Although this study provides a preliminary result on the effects of dialogic
style on Taiwanese students’ literal and high-level comprehension, it is interesting
to explore whether students will acquire different styles of communication (e.g.,
EE or ET) when they have more time to practice QT. Moreover, since QT is
a new discussion approach, it will be interesting to furtherexplore how other
factors possibly influence its effect, such as the language used during discussions,
the number of participants in a group, teacher’s engagement in the discussion, or
types of text.
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Appendix 1
Examples for Six Question Types and Three Response Types
Discourse element Example
1 Authentic Question  Q: “What did you think was worse: the Titanic or the Edmund Fitzgerald?
(AQ) R: “I thought the Edmund Fitzgerald was worse because they went sailing

when they were not supposed to. It was only a couple of years ago, so it
should have been more advanced and prepared.”

1-1 Uptake Question Q1I: “What if Paul Revere failed his mission?”
(UQ) R1: “That would be really bad. Maybe... the British would take over...”
Q2: “Would he be as popular?” (Uptake)
R2: “No. I think we would be overruled by the British today though. It
would not be too bad, like Britain today is not that bad. No one would like,
tell us what to do. We just would not be as strong as a country.”
1-2 Speculation Question Q: “What if the big horse did not get destroyed?”
(SQ) R1:“Then I think he would have been a lot happier.”
1-3 High-level thinking  Q: “How would you describe the Queen of the Sea?”
Question (HLQ) R:“I think I would describe her as a nice, humble lady because her
(Generalization and  daughter was suffering, and she gave her what she needed to stay with her
Analysis) husband.”

1-4 Affective Question  Q: “How would you feel if you were trying to selve the case in the story?”

(AfQ) R:“I would feel a lot of pressure and stress because everybody would be
looking at me, and usually, I do not do'very well on stage because I have
stage fright.”

1-5 Connection Question Q: “What did you think of the_talent show?”
(CQ) R: “It was good but kind of childish. I think our talent show had a lot more
singing and stuff like that in. it.We even had someone do baton.”
2 Test Question Q: “What was their initial goal for inventing the machine?”
(TQ) R: “That they would get first place in the science fair.”
3 Responses
3-1 Elaborated R: “I would-probably feel pretty fortunate [claim] because my family
Explanations was given the opportunity to go out west and start this new life [reason].
(EE) I would net think of the chores as boring. I would think of them as fun

because of the space I had to do them in [reason].”

3-2 Exploratory Talk Q¢ “Does Seeker of Knowledge remind you of Navajo Code Talkers?

(ET) RI: “This story does remind me of Navajo Code Talkers because they are
both codes. I mean, this one is on paper and it was hard for them to figure
it out and the Navajo code talkers had to figure it out and stuff.”

R2: “I disagree, because in Navajo Code Talkers it’s all about 29 men
trying to figure out one code, and in this story, it is one man trying to make
his dream come true about discovery. And in Code Talkers it’s about 29
men trying to figure a code out so other people would not know what they
are saying, and this is about one man trying to break the code, so people
would know who he was.

R1: “But it says in the story that there were many other people... like,
scholars and Napoleon were also trying to figure it out.”

3-3 Cumulative Talk Q: “Why did Tony buy back his grandma’s bracelet.”

(CT) RI1: “Because he knew that his grandma was feeling really sick and that
she missed her bracelet. He wanted to get it back for her so that she would
not be as sad about being sick.”

R2: “Because she had had the bracelet for a long time.”
R3: “She had a lot of good memories of it, so it would help her not be so
sad”

Source: Murphy et al. (2017, pp. 2-4).
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Appendix 2
Ten Questions for Group Discussion

1. How does the author’s father influence the author? (HLQ)

2. What do you think of the author’s personality? (HLQ)

3. What is the most important thing the author’s father teach her? Why? (HLQ)
4. What benefits can writing bring to a person? (CQ)

5. What qualities should a writer have? (HLQ)

6. What qualities should a story teller have? (HLQ)

7. What qualities should parents have? (HLQ)

8. To what extent, do you think parents influence their children? (HLQ)

9. What is the most important thing your parents teach you? (CQ)

10. Have you thought about having the same job as your parents? Why? (CQ)
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Appendix 3

Reading Comprehension for Unit 3
Unit 3 Bird by Bird % Bk

Choose the best answer for each question.

()L

()2

()3

()4

()5S

Which of the following statements is CORRECT?

A. The author’s father enjoy teaching at the Prison.

B. The author and her father share common interests.

C. The author never figure out how to make her story telling interesting.
D. The author thought writing down ideas is not difficult.

What is NOT true about the author’s father?

A. He has a nice office job.

B. He wakes up early every morning.

C. He enjoys writing a lot.

D. He cares a lot about his family.

What did the author’s father NOT teach her about how to be a good writer?
A. To pay attention to our surroundings.

B. To start the habit of writing as early as possible.

C. To read books or plays that are consider great work.

D. To be bold and original.

Which one of the following is NOT the gift of being-a writer as mentioned in the article?
A. To have the excuse to do things.

B. To go places and have chance to explore.

C. To pay close attention to the things happen around you.

D. To be funny and love to read.

What is TRUE about the author?

A. She hoped that her father could work at home.

B. She dislike writing because-of fly in the ointment.

C. She was inspired to become a writer because of her father.

D. She decided to become a-writer when she was young.

Answer the following questions with thesis statement and supports
1. After reading the story,"why does the author choose to have the same job as her father?

2. You have read how the author’s father influence the author to become a writer. Have your parents
influenced you similarly or differently?

3. Do you think parents are children’s best teachers in life? Why or why not?




Hsu, Chen, & Lin: Quality Discussion and High-Level Comprehension: An Analysis of Taiwanese College Students 129

Appendix 4

Example 1 in Chinese

[Control Group 2]

R © IR EGE NI AN s 2R 2

Student 1 : FEHREETT » B - BH M2 GLR) HOHR R THASEEE -
Student 2 : EVEHYJL -

Student 3 : DLEAHH] -

Student 1 : HENHHY -

[Experimental Group 1]

Student 1 : FERZERZNE HE A3G - BLEMBBMACHANZ G & R
HE o Rt RESE BB A - - - B AP P 2 R - - P DA
HEEIER SR 2

Student 2 : FZE T 1-FEEM 2

9. Student 1 : FR&E - - FALAFLE -

10. All students : RSIE ]I |

11. Student 3 : FAFIGERISLE - MUBLEAEEM - BUE M NFEE S A - FriaT
12. BB IR R ERRY » A —ER I ESE T - MTHERRE B

13. 250F - ARigibaH g E B B R -

14. Student 4 : LUk 2 R E IS E G 1 THUEF22KH (85 il (inaudible ) ¥ H CUE(E
15. A0 B <2

16. Student 3 : EHHgLZE | NEF-IRENEE i —EHEIFE R -
17. IREEIRERERETIMETTZE - A EREE » RIES R IRACH BRI

18. —flil » ARBRIRFRBEIMERE - SR MMATE R TAE - fR]REtuErstisi(s
19, weeee TE e MY TRy o

20. Student 4 : FTLUEAE BHEEE A SR T -

21. Student 3 : £ !

22. Student 1 : JYREHS LR M EEEMA -2 - WA UEVER AN 2
23, fhEfhEEs - R BN B S A ?

24. Student 4 : FEFEZELIEHS

25. Student 2 : FAFIELFRR - BNEIL A ARV ZE 1Y RRAR -

26. Student 3 : EfUEEMA AR - FOMERIBLE R Z - B - B A AT 2
27. BN o BRI — BT - RS EEE B -

28. Student 2 : FREETFEMLS - ERAMATRE AT R AN H R HA AR -
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AFISHEF ST Bl N SCHEFEE R 5 [ SR [ Bl SO 753K LB
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EE (FEREES ) ~ BEigAARE (AR ) ~ Hds (iR ) © R E B Ry -
WA AR - PBIKREE (R DIBERE D BR B - 58 DU 36 (Wade-
Giles system ) JRH °

R~ A R (BRI AR IR IR A 5 2555
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