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Enhancing Academic Career Success: Developing Information Processing Skills Across Multiple

Texts in Chinese Language Education Discipline for Undergraduate Students

Abstract: The project aimed to explore the effects of discourse synthesis skills on academic
writing performance of undergraduate students and provide information of the transition of
Chinese literacy level from secondary to tertiary education. The project comprised two distinct
phases. In Phase One, 103 essays from Year Two undergraduate students were collected and
analyzed to assess their use of sources in academic writing. Additionally, 20 students participated
in semi-structured interviews focusing on their perspectives on citation and the challenges they
faced as inexperienced academic writers. In Phase Two, a longitudinal study was conducted with
51 Year One undergraduate students. This involved three rounds of writing tests, questionnaire
responses, interview statements, workshops, and learner portfolio records to investigate how their
literacy skills transitioned from secondary school to university. The study's findings contributed
to the development of discourse synthesis skills theory and identify patterns in the transition of
each skill. The results indicated that students excel in organizing and planning, building on their
prior writing skills from high school. However, there is a need to foster the development of skills
in selecting, connecting, and evaluating. Suggestions were provided, and self-learning videos were
produced for teaching and learning multiple-text reading comprehension and writing skills to
educators at both secondary and tertiary education levels, aiming to bridge the gap between the

two educational stages.
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1. Introduction

The ability to achieve communicative competence in writing is essential to language
development and academic success at all educational levels. In the education context of Hong
Kong, previous studies as well as examination reports found that students are facing difficulties
in academic writing despite years of intensive training in secondary schools (HKEAA, 2018; Lau,
2019) and the students generally produced a composite of disconnected parts in their Diploma of
Secondary Education (DSE) integrated writing paper (Li, Zhu, & Cheong, 2020). Although the
curriculum included multiple-texts reading and integrated writing components, both teachers and
students had approached these higher-order thinking tasks in a formulaic way and neglected the
development of the essential skills involved in these learning and assessment tasks. Particularly
for integrated writing, there has been discourse among the teaching profession to remove the
assessment format in DSE examination. These phenomena prove that there have been
misconceptions on the purpose of these integrated skills at the secondary levels.

Moving on to tertiary education, it is reasonable to assume that challenges emerged as students
enter universities with underdeveloped skills. The most challenging aspect of academic writing
is the synthesis of similar and contrasting views and ideas from multiple sources to present an
integrated view of a research topic. Many students rely on merely summarizing ideas and
adopting the single perspective style in their literature reviews (Cisco, 2014; Hart, 1998).
Moreover, instructors seemed to focus more on linguistic features and format when teaching
academic writing (Lea & Street, 1998) and render less support to the higher-order thinking and
writing skills. Improvement in the teaching of academic writing requires more research to
uncover the skills that are essential in the writing processes to inform the development of

instructional strategies (Zorn & Campbell, 2006).



Considering the situation mentioned above, it appears particularly imperative to identify ways for
enhancing the integrated writing abilities of both secondary and college students. Previous studies
proved that using of discourse synthesis skills (i.e., organizing, selecting, connecting; Spivey &
King, 1989) enhanced the performance of integrated writing tasks in both oral and written form
(Cheong, Zhu, Li, & Wen, 2019; Zhu, Liao, & Cheong, 2019). In addition, the study conducted by
Cheong et al. (2018) revealed that apart from independent language skills, integrated writing skills
are significantly linked to the ability to elaborate, evaluate, and create in the context of reading.
However, the existing research is not adequate to provide a comprehensive understanding of the
specific skills required for the development of academic writing abilities and how these skills
transition from secondary school to college. Therefore, the current project aimed to achieve four
objectives: (1) to investigate the effects of discourse synthesis skills on academic writing
performance of undergraduate students; (2) to further validate the theoretical framework of
discourse synthesis skills; (3) to provide information of the transition of Chinese literacy level
from secondary to tertiary education; (4) to propose suggestions for teaching multiple-text reading
comprehension and writing skills to both secondary and tertiary education teachers, so as to bridge
the gap between the two educational levels. Based on the above objectives, two research questions
were asked:

(1) What are the effects of information processing skills in academic writing of undergraduate
students?

(2) To what extent is the transition from secondary education to tertiary education successful, from

the perspective of literacy development?

2. Review of literature



To provide the theoretical underpinnings of the current study, we reviewed related literature and
organized into three sub-sections as (1) Academic Writing as Required in Tertiary Education, (2)
Processing during Multiple-text Comprehension, as well as (3) Discourse Synthesis during

Reading and Writing.

2.1. Academic Writing as Required in Tertiary Education

Academic writing can be a process that involve struggle for many, especially when fresh
undergraduate students first encounter specific disciplinary needs. Essentially, all disciplines
require a showcase of knowledge of what has been done and what needs to be done in the topic
area, by synthesizing earlier work while providing new perspectives on the relevant variables of
the field (Gall, Borg, & Gall, 1996; Hart, 1998; Jaidka, Khoo, & Na, 2013). Therefore, academic
writing can be seen as a representation of integrated writing competence, which has attracted
considerable attention in the field of language development and language assessment over the
past few decades. When attempting academic writing, the writer also acts as reader. They are
required not only to comprehend information from multiple sources but also to integrate the
information into their written products, to base their arguments soundly in research. The
reciprocal and constant interaction between reading and writing makes the composing process
very demanding cognitively, particularly in terms of multiple-text comprehension and discourse
synthesis (Segev-Miller, 2007).

There are major concerns that were consistently raised by lecturers regarding students’
performance in academic writing. First and foremost, basic writing conventions such as grammar,
punctuation, choice of vocabulary and sentence structures, genre features such as organizational
structure of an essay are generally considered largely problematic (Lillis & Turner, 2001). More

importantly, students were confused over the appropriate use of source materials in their writing.



Many were unable to cite properly, and resulted in plagiarizing, sometimes unknowingly
(Cumming, Lai, & Cho, 2016; Plakan 2009). Furthermore, students need to evaluate on the
credibility of the source materials, compare and contrast the views and the argument (Afflerbach
& Cho, 2009), shape the research gap or identify the point of argument. These are skills that need
to be learnt explicitly and consciously while immersing in the specific field of study. By
synthesizing 69 publications on writing for academic purposes, Cumming et. al. (2016) concluded
that students experienced difficulties in dealing with the complex processes of writing from

sources.

2.2. Processing during Multiple-text Comprehension

Academic writing depends heavily on writer’s ability to process information not only intra-
textually, but also inter-textually (Segev-Miller, 2007). Kintsch’s (1988) Construction-
Integration model illustrated discourse comprehension in single-text comprehension at word-
level, text-level, and situational level. Zhu’s (2005) Six Types of Reading Comprehension
Processes established a reading comprehension framework consisting of the skills of Retrieving,
Explaining, Summarizing, Elaborating, Evaluating, and Creating. In Hong Kong, it has been
incorporated into frameworks for Chinese language education and assessment, including the
Hong Kong Diploma of Secondary Education Examination (HKDSE) (Zhu, 2005; Zhu, Liao, &
Deng, 2016). Transitioning into tertiary education, authentic academic information processing
places greater demands on students in relation to multiple-text comprehension. The cognitive
processing operations required in multiple-text comprehension would need students who are
more accustomed to the training paradigm of single-text comprehension at primary and
secondary school levels (Braten, Ferguson, Stremse, & Anmarkrud, 2014; Cisco, 2014) to shift

to multiple-text comprehension. Although the importance of multiple-text comprehension is well



recognized, empirical studies that have tapped into multiple-text comprehension in academic

writing are relatively scant.

2.3 Discourse Synthesis during Reading and Writing

Academic writing is not merely the compilation of information; it requires purposeful and effortful
synthesis of information from multiple sources to create new texts, which is a process of
transforming texts (Bereiter, & Scardamalia, 1987). For instance, when writing a literature review,
upon searching for relevant literature, students need to evaluate the sources, identify the themes,
arguments, and research gaps, and then organize argument by connecting the relevant information
in a logical structure. Spivey and King (1989) referred to the hybrid constructive process as
discourse synthesis, highlighting three cognitive operations of selecting, organizing, and
connecting that are central to the process. When writing for academic purpose, writers form a
mental representation of the text they are reading based on its organizational patterns and apply
appropriate patterns to structure their written products. Working with multiple sources also
requires strategic selection of information by identifying key ideas and distinguishing relevant
notions from irrelevant ones. Connecting is at the core of discourse synthesis; writers make
connections of ideas from different materials and synthesize these ideas into an integral unity. The
three discourse synthesis operations have been established as essential skills that students need to
develop to engage in academic discourse effectively (Plakans, 2009). Operating in concert, the
three discourse synthesis skills have been proven a critical construct accounting for differences in
integrated writing, which meet the requirement of academic writing (Asencion Delaney, 2008;
Plakans & Gebril, 2012; Segev-Miller, 2007).

In addition to integration of source information, academic writing also requires writers to

demonstrate critical analysis of key issues and build their arguments about prior research (Jaidka,



Khoo, & Na, 2013; Steward, 2004; Torraco, 2016). In Granello’s (2001) study of literature review
writing of graduate students, she indicated three essential skills regarding original opinions and
arguments, including analyzing, drawing inferences from, and critiquing source texts. Prior
research has found that novice writers tended to consider all source materials to be equally valid
and to rely on strategies such as direct copying, patchwriting, or deletion when asked to summarize
information from multiple sources; on the other hand, more advanced writers were able to evaluate
the quality of the source materials and build their own arguments (Cumming, Lai, & Cho, 2016).
Therefore, besides the synthesis among the texts read, there is an interplay with the writer’s prior
knowledge and perspective that is at work during the processing of information in academic
writing.

In the current study, we will extend Spivey and King’s (1989) work by adding the skill of
generating objective opinions to the existing framework of discourse synthesis with a view to

examining academic writing performance in a more comprehensive manner.

3. Conceptual framework

A revised framework of discourse synthesis (see Appendix A) was constructed based on Spivey
and King’s (1989)'s discourse synthesis model to fulfil the need of academic writing. In addition
to adapting the original three cognitive skills, such as organizing, selecting, and connecting, to
align with the demands of multi-text reading and writing integration (Afflerbach & Cho, 2009;
Hayes & Flower, 1980), the revised framework also incorporates metacognitive skills such as
planning, monitoring, and evaluating, as proposed by Flavell (1979). Figure 1 illustrates the
interconnectedness of six skills in the writing process. Organizing involves predicting discourse
patterns, constructing personal interpretations, and developing cohesive structures. Selecting

entails following rules, evaluating validity and usefulness, and connecting information. Planning



involves identifying topics, enhancing mental representation, and generating ideas. Monitoring
requires adjusting information selection and revising thoughts. Evaluating involves comparing
quality and assessing strategy usefulness.

Figure 1. The revised framework of discourse synthesis
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4. Methodology

The project comprised of two phases that encompass different research plans. In Phase One, the
research team did a mixed-method study by gathering assignments from Year Two undergraduate
students and conducting an analysis of their use of sources in academic writing to elicit their
integrated writing skills. Additionally, semi-structured interviews were conducted with a subset of
these students, focusing on their perspectives on citation and the challenges they faced as
inexperienced writers in academic writing. In Phase Two, Year One students were recruited for a
longitudinal study to investigate their transition from secondary school to university and assess the

efficacy of the integrated writing skills taught to them.

4.1. Phase One: Mixed-method study
4.1.1. Participants
Phase One involved the participation of 103 Year two students from two universities from The

University of Hong Kong (37 students) and The Hong Kong Polytechnic University (66 students).



Participants were sampled based on the grade point average (GPA) they achieved in the first year
of their course (21 students are excellent, 66 students are good, and 16 students are satisfactory).
The participants’ age ranged from 19 to 25 with an average of 21.37 years old (SD= 1.69). There
were 58 female (56.3%) students. The participants enrolled in various programs in humanities and
social science, including history, linguistics, literature, education, psychology, economy, and other
subjects. All participants’ first language is Cantonese.

Out of the 103 students, 20 (12 from the University of Hong Kong and 8 from the Hong Kong
Polytechnic University, anonymized as S1-S20) from 3 levels of academic achievements (i.e., 7
students are excellent, 10 students are good, and 3 students are satisfactory) were chosen to attend
the interviews. The participants’ age ranged from 19 to 23 with an average of 20.68 years old
(SD=.89). There were 13 female (65%) students.

The students who submitted their essays and filled in questionnaires were given $50 supermarket
coupons as an incentive, and an additional $50 ($100 in total) were given to the 20 students who
attended the interviews. All participants were informed of their rights and their written consent

were sought, confounding to the research ethics guidelines.

4.1.2. Collection and analysis of textual data

All participants were requested to submit one Chinese essay they wrote during the first year of
their undergraduate study and fill in an online questionnaire (the website link of the questionnaire
can be found in Appendix B) regarding their attempts to use the reading materials in their
assignment writing, and their perception of how their secondary school education supports them
in academic writing. For the essay submission, there is no word count or topic limit, but the essays
should include sources as citations or references. 103 Chinese essays were collected. Before

analysis, all essays were scanned through Turnitin, a software tool that detects plagiarism by



comparing student work with previously published material. All the referenced sources were

located and analyzed based on the related items of the conceptual framework.

4.1.3. Collection and analysis of interview data

Semi-structured interviews were conducted with the 20 selected students (anonymized as PIN1-
PIN20), and each of about 40 minutes in duration. The interview was mainly to elicit students’
thoughts on source use in academic writing, and the challenges they faced as inexperienced writers.
Sample questions of the interview can be found in Appendix C. The interviews were audio-
recorded digitally and transcribed verbatim. Each of the transcripts was coded by two independent
raters who used natural breaks in the transcript as cutting-off points, which typically indicate a

change in topic (Corbin & Strauss, 2008). The inter-rater reliability between the two raters was .91.

4.2. Phase Two: Longitudinal study

4.2.1. Participants

In Phase Two, 51 Year One students (anonymized as P2N1-P2N51) from The University of Hong
Kong (29 students) and The Hong Kong Polytechnic University (22 students) were recruited.
Participants were sampled based on their DSE Chinese language grades (21 students are 5*, 17
students are 5, 11 students are 4 and 2 students are 3). The participants’ age ranged from 18 to 20
with an average of 18.69 years old (SD= 0.81). There were 12 female (60%) students. The
participants enrolled in various programs in humanities and social science, including history,
linguistics, literature, education, psychology, economy, and other subjects. All participants' first
language is Cantonese. Each participant was given $120 supermarket coupons as a compensation

of their time.

4.2.2. Instrument

a. Pre-test, mid-test, and post-test



Pre-test, mid-test, and post-test (see Appendix D) were designed and conducted during Phase
Two with Year One undergraduate students. All three tests were identical. Five academic papers
in Chinese that amount to approximately 12,000 Chinese characters were provided as source
passages. The source passages included conceptual papers and empirical research papers that
feature both continuous texts and non-continuous texts. Students were required to synthesize
information from the given sources, and to express their opinions on the topic related to “reading
assessment”. The required word count for the task was 1,000 to 2,000 Chinese characters.

Participants had 100 minutes to complete the task.

b. Semi-structured Interview

Year One students were interviewed twice during the academic year of 2022-23. The first
interview (see Appendix E) included two parts. Part One focused on the students transition from
secondary to tertiary education, specifically on how their literacy skills support their academic
life in the university. Part Two was stimulated by their performance in the pre-test to generate
conceptions on their skills in dealing with writing based on multiple texts. Towards the end of
their first year, they will be interviewed (see Appendix F) again on their experience of use of
skills and on their views on the effectiveness of the skills as well as reflect on its relationship

with their literacy skills acquired at secondary school.

c. Discourse synthesis skills workshop

All the students attended a two-hour online workshop regarding improving their discourse
synthesis skills during the second month of the first semester according to their time schedule.
During the workshop, four instructional videos that created by the research team were played and
there was a discussion session afterwards. Research team also provided information and guided

the participants on keeping of their learner portfolio.
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d. Learning Portfolio

Year One students were required to create an online learning portfolio after participating in the
discourse synthesis skills workshop. They were asked to select and keep four of their assignments
throughout the year and document their use of the skills. In addition, Students also been asked to
fill in an online questionnaire (Appendix B) which concluded five variables (i.e., strategy use,
growth mindset, academic motivation, academic buoyancy, self-regulated leaning) every four

months through the academic year. The questionnaires were kept in the leaning portfolio as well.

e. Grading Rubrics

The three rounds of tests were scored using a five-level scale rubric which adapted from Lu, et. al
(2023). The adapted rubrics includes ten criteria areas regarding topic, background, research
questions, literature selection, quotation, source integration, evaluation, text structure, content
organization and language expression. The total marks were 100 points. For each criterion, the
examiner will give the participants 10 points for the highest and 0 for the lowest based on their

performance.

4.2.3. Data collection and analysis

For data collection, 51 participated students completed three times of the tests and questionnaire,
one workshop, two interviews through the academic year and submitted their learning portfolio at
the end of the second semester.

For data analysis, all the tests were scored by two independent raters based on the grading rubrics,
and the inter-rater reliability between the two raters was .93. One-way ANOVA was conducted
using SPSS to examine the differences in the scores across three rounds of tests. The interviews
were recorded digitally and transcribed verbatim. Each of the transcripts was coded by

two independent raters and the inter-rater reliability between the two raters was .94. The textual

11



data and interview data together have revealed the answers to research questions. The timeline

regarding data collection and analyse process for both Phase One and Two is presented in Table

1.

Table 1. Timeline of data collection and analyse process

Details

Timeline

Phase One: Year Two Participants

Recruited 103 participants and collected their essays and

questionnaire responses

Oct 2021- Feb 2022

Identified 20 interviewees and conducted online semi-

structured interviews

Feb 2022- Mar 2022

Analyzed essays, questionnaire responses and interview scripts

Apr 2022- Sep 2022

Drafted research findings and wrote academic papers

Oct 2022- Mar 2023

Phase Two: Year One Participants

Conducted pre-test and first semi-structured interviews with 51

participants and collected their first questionnaire responses

Sep 2022- Oct 2022

Conduct workshop for Year One participants Oct 2022
Conducted mid-test and collected second questionnaire Jan 2023
responses

Conducted post-test and second semi-structured interviews with | May 2023
51 participants and collected their third questionnaire responses

Collected learner portfolios from the participants June 2023

Drafted research findings and wrote academic papers

July 2023-now
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5. Results and discussion

This section presents the findings of both Phase One and Phase Two studies, followed by a
discussion that addresses the two research questions. We use the initial letter of each skill plus a
number to represent the item of the conceptual framework. For example, O/ stands for the first
item in organizing, which predict and discern discourse pattern based on previous acquired

knowledge, their own schemata, familiar situation, and cues from the texts.

5.1. Results of Phase One study

Phase One of the project focused on exploring how a college inexperienced writer incorporates
selected sources from existing literature and the challenges they are facing in academic writing.
After analysing students' essays, we identified four types of quoting methods: direct quoting, block
quoting, paraphrasing, and generalizing. Table 2 presents the definitions and corresponding
percentages of usage for each method.

Table 2. The definitions and corresponding percentages of usage for each quoting method

Quoting types Definition Percentage
Direct quoting Direct quotes of 1 to 39 words. 27.57%
Block quoting Direct quotes of 40 or more words. 9.11%
Paraphrase Recontextualize the information from one source text. 62.28%
Generalization Synthesis and recontextualize the information from two or more sources. 1.04%

5.1.1. Novice writers’ strategies in source use

Employing strategic quoting and expanding upon the source message

As shown in Table 1, on the one hand, a significant proportion (62.28%) of the students
paraphrased the sources when quoting them in their own essay, indicating most of the novice

writers are used to build their own interpretations of the sources by dismantling, chunking,
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reordering, recombining and reconfigure content in the act of appropriation (O2). Based on our
observations and interviews, we discovered that writers demonstrate the ability to extract
additional details from the source text to a great extent, and they also exhibit a high level of
confidence in comprehending the author's intended message. As a result, they tend to expand upon
the original source information based on their own understanding. This can be seen in the following
example.
Source: Under feudal etiquette, the "Three Obedience and Four Virtues" and the "Three
cardinal guides and five constant virtues" prevented women from appearing in public, walking
in the center of the room, or exposing their bodies to strangers. As a woman in women's
clothing, she correspondingly sacrificed herself as a seeker of beauty and the embodiment of
beauty and lost the interrelationship between clothing and the human body...In the overall
social environment, the existence of women is ignored, and the expression of women's
curvilinear beauty is weakened, and all of this is attributed to the decisive role of
Confucianism in the rites and rituals. (the original paragraph in Chinese has been translated
into English)
Student’s paraphrase: Under the influence of Confucianism, women'’s clothing has always
been associated with modesty in ancient times. Women could not expose their bodies to
strangers, so they often used clothing to hide their appearance. Loose designs weakened the
curves of women's bodies, and regardless of the season, women were tightly wrapped and
never bared their breasts or backs (XXX; XX, 2010). (the original paragraph in Chinese has
been translated into English)
Student's comments.: This is one of the details in the article, it is said that before the Tang

Dynasty, women were not allowed to dress scantily. I have summarized the Three Obedience

14



and Four Virtues as Confucianism, and I have also reinforced this fact based on the original

text, for example, by using the words such as "regardless of the season" and "absolutely". (the

original paragraph in Chinese has been translated into English)
On the other hand, 36.68% students directly quote sources in their essay, and most of the quotation
are from modern/traditional Chinese literature and historical classics (e.g., A Madman's Diary, The
Analects of Confucius). During the interview, students mentioned that they normally paraphrase
or rephrase the source to avoid the plagiarism, as the high repetitive rate is not acceptable, as S4
stated, “usually, I paraphrase and summarize. I don't copy directly unless it's a famous quote that
doesn't have to be changed. For general content, I will paraphrase, maybe summarize the main
points, if those may be difficult to summarize, it will be broken up to reorganize the sentence, but

the meaning is the same, so avoid the problem of plagiarism.”

Integrating useful sources based on explicit criteria

After searching and reading an adequate amount of literature, students will select proper sources
and integrating them into their own writings. Normally, they determine the validity and usefulness
of every single text and the relation between multiple texts (53), and select the information based
on certain criteria (S7). According to the interview, there are three types of sources that they would
quote in their essay: a) the bibliography and articles assigned by the teacher; b) articles with a high
degree of relevance to the writer's own viewpoints and the topic of writing, especially with the
same keywords but from a different perspective; c¢) articles from authoritative journals. Besides
the above strategies, students need support in identifying and judging the credibility of the sources
(E1). In addition, most of the citations came from secondary source (73.6%) compared to primary
source (26.4%). Students believe that primary source and secondary source serve different

functions, as S6 stated, “I think there are two types of citation. I will directly quote some sentences

15



from the primary source and let the reader know that I am analyzing it. Then, secondary sources
are quotes from other scholars that are related to the content of the article. This citation is an aid
to help me write the paper and make it clearer.” It can be seen that the roles of primary and

secondary sources in students' writing exhibit certain distinctions.

5.1.2. Challenges faced by novice writers in source use

Deficiency of establishing connections between sources

According to Table 1, only few writers generalized information from two or more sources,
indicating that the majority of inexperienced writers may lack awareness or the ability to establish
connections between their current reading materials and previous texts by comparing and
contrasting differing perspectives (C2) using related strategies such as concept mapping, outlining,
etc (C3). Typically, students tend to combine examples conveying similar meanings or juxtaposing
examples conveying different meanings. One student mentioned a strategy where they extract
ideas supporting the same viewpoint from various sources, compile them in a separate document,
and then selectively incorporate those ideas into their essay (P/N4). However, it is evident that

this simplistic approach falls short of meeting the standards of high-quality academic writing.

Limited grasp of the purpose of utilizing sources

Based on the interview findings, the majority of students identified two primary reasons for
utilizing sources. Firstly, they acknowledged the importance of incorporating multiple sources to
establish a comprehensive background for their topic (77.34%). Secondly, they recognized that
citing sources serves as a means to strengthen their own arguments by using examples from
external works (12.85%). However, it is noteworthy that only a small number of students
mentioned additional purposes, such as evaluating cited sources, borrowing arguments and

concepts, and applying them to their own writing. While students recognize the importance of
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evaluating cited sources, they often struggle with effectively implementing this practice. As one
student noted, " I have tried to comment and find the shortcomings of past literatures, but of course,

this part is rather superficial, and I have not reached a very good level" (PIN5).

Lack of skills in referencing

When questioned about their familiarity with referencing skills during their first year, the majority
of students responded negatively. Generally, students would resort to searching for information on
the internet due to the lack of instruction during their classes. Interestingly, some students
mentioned that since English was not their first language, their school typically provided them
with a single lesson on source use in academic paper writing, which allowed them to transfer what
they learned from English as a second language writing to their Chinese writing, which is their
first language writing. However, they were uncertain if this approach was appropriate. This is
evident in one student's interview response: "Because when we were freshmen, we took an English
writing class, and one of the classes taught us how to write these references. The teacher provided
us with a form regarding how to cite different types of literature, so in fact, we could just follow
his format when writing. But I don't remember the Chinese class providing this kind of teaching.
I will just do whatever the English teacher taught us in Chinese writing as well" (PI/N18). This

finding indicated that there is a need to teach referencing skills, even it is in students’ first language.

5.2. Results of Phase Two study
In Phase Two, distinctive features of academic writing by Year One students and how these

features evolve throughout the duration of one academic year were explored.

5.2.1. Changes observed in the pre- mid- and post-tests
All participants' pre-test, mid-test and post-test were graded based on the rubrics, and one-way

ANOVA was conducted using SPSS to examine the differences in the total score across three
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rounds of tests. The descriptive results are shown in Table 3 and there is a statistically significant
difference (F= 3.56, p <.05) among the three rounds of total score (see Table 4).

Table 3. Descriptive statistics of pre-, mid- and post-tests

Std. Std. 95% Confidence Interval
N Mean Minimum Maximum
Deviation Error Lower bound Upper bound
Pre-test 51 41.50 5.040 1.075 39.27 43.73 33 52
Mid-test 51 44 .86 5.157 1.100 42.58 47.15 38 54
Post-test 51 45.45 5.688 1.213 42.93 47.98 38 56
Total 153 43.94 5.508 0.678 42.59 45.29 33 56

Table 4. ANOVA results of pre-, mid- and post-tests

Sum of Squares df Mean Score F Sig.
Between groups 200.212 2 100.106 3.560 0.034
Within groups 1771.545 63 28.120
Total 1971.758 65

*_ The mean difference is significant at the 0.05 level.

A Post Hoc test was conducted to further analyse the significant results obtained from the initial
statistical analysis. The Tukey's Honestly Significant Difference (HSD) test was chosen as the
Post Hoc test method due to its ability to compare all possible combinations of group means
while maintaining the overall experiment-wise error rate (Abdi and Williams, 2010). The results
of the Post Hoc test (see Table 5) revealed significant differences between pre-test and mid-test
(p =0.039), as well as between pre-test and post-test (p =0.016). However, there were no
differences between mid-test and post-test (p = 0.713).

Table 5. Multiple comparison among three rounds of tests
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Mean 95% Confidence Interval

Difference (I-]) Std. Frror Sig. Lower bound  Upper bound
Pre-test Mid-test -3.364" 1.599 0.039 -6.56 -0.17
Post-test -3.955" 1.599 0.016 -7.15 -0.76
Mid-test Pre-test 3.364° 1.599 0.039 0.17 6.56
Post-test -0.591 1.599 0.713 -3.79 2.60
Post-test ~ Pre-test 3.955° 1.599 0.016 0.76 7.15
Mid-test 0.591 1.599 0.713 -2.60 3.79

*. The mean difference is significant at the 0.05 level.

5.2.2. Features of students’ writing performance

The writing tests were graded based on the adapted rubrics that includes ten criteria: topic,
background, research questions, literature selection, quotation, source integration, evaluation, text
structure, content organization and language expression. The descriptive result is shown in Table

6.

Table 6. Descriptive statistics of the writing tests

Grading rubrics Pre-test Mid-test Post-test
Min.  Max. M SD Min. Max. M SD Min. Max. M SD

1.topic 2 5 386  0.710 2 5 4.05 0.844 2 6 4.14  0.889
2.background 2 5 3.68 0.894 2 5 391  0.750 3 6 4.05 0.844
3.research questions 2 5 341 0.854 2 5 391 0921 2 5 3.68 0.894
4 literature selection 2 4 3.68  0.568 3 6 4.18  0.664 4 6 423  0.612
5.quotation 3 4 341  0.503 2 5 3.64 0.658 3 5 3.86  0.640
6.source integration 1 3 1.82  0.501 1 4 2.18  0.588 2 4 241 0.666
7.evaluation 2 5 332 0.780 2 5 3.59  0.796 2 5 3.59  0.734
8.text structure 5 8 595 0.844 5 8 632  0.995 5 8 6.41  0.959
9.content organization 5 8 6.00 0.873 5 8 6.41  0.796 5 8 6.41 0.734
10.language expression 5 8 6.36  0.727 6 8 6.68  0.839 6 8 6.68  0.839
Total 33 52 41.50  5.040 38 54 4486 5.157 38 56 4545 5.688
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Based on the findings presented in Table 6, the highest average scores were observed for "text
structure", "content organization", and "language expression" and both "text structure" and
"content organization" are belong to the skill of organizing, especially the structure of the entire
passage (e.g., O3). The reasons behind this phenomenon can be found in the interviews. Students
expressed that they perceive academic writing in university to be similar to argumentative writing
in secondary school. As a result, they tend to apply the argumentative writing format and
techniques they learned during their secondary school education to their academic writing tasks.
This is exemplified in the statements made by P2N5 during the interview: "I wrote argumentative
essays for three years in high school, and the format and structure were standardized. As a result,
I was able to fluently write the exam essays within the given time limit." P2N/] made a similar
comment, "argumentative writing is easier for me because it follows a fixed structure, including
an introduction, followed by supporting arguments, counterarguments, and illustrative examples.
Regarding examples, I usually prefer to memorize the materials provided by my teacher, although
[ don't have enough time to memorize a lot. Instead, I focus on memorizing a few examples that I
am already familiar with, such as the story of Li Bai sharpening an iron rod into a needle during
his childhood."

Furthermore, there was an increase in scores from the pre-test to the mid-test, whereas the results
in the mid-test and the post-test remained relatively similar. These results suggest that students
quickly adjusted to the transition from secondary school to university academic writing within the
first semester. Relatedly, it indicates that three skills, namely text structure, content organization,
and language expression, are relatively well-developed and consistent, and well-transitioned from

the writing skills acquired in the secondary school years.
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The student's performance in the categories of "determine topics" and "introduce research
background" demonstrates gradual improvement over the academic year, indicating an increasing
proficiency in planning skills (e.g., P/, P2). During the interviews, students emphasized the
significance of re-reading in the process of topic identification (i.e., P2). For instance, P2N2
mentioned that when encountering a question that differed from their usual writing, they initially
felt unsure and were overwhelmed, especially when it further involved lengthy materials. To
overcome this, they read the content multiple times, extracted key sentences, and took notes. This
approach eventually enabled them to determine the topic they wanted to write. Additionally,
students highlighted the importance of persevering with continuous reading of relevant literature
while writing. They observed that this practice often sparked off new ideas, which was not
commonly seen when reading the sources for the first time.

The scores obtained in the "literature selection" category shed light on the students' limitation in
the skill of selecting appropriate content (e.g., S/, S3). Analysis of the students' written work
revealed their tendency to choose examples from the reading materials that support their own
viewpoints while disregarding what they oppose and perceive those as irrelevant sections. This
approach may indicate an incomplete understanding of the materials and a lack of critical thinking
in their approach towards academic writing. This pattern is also evident in statements made by
some students during interviews, such as "I consider it crucial and beneficial to incorporate content
that is directly relevant to the topics and viewpoints I am addressing" (P2N32), and "I prioritize
using example C instead of A and B, since they are not pertinent to the main argument I presented
at the beginning of the essay" (P2N40).

Notably, students obtained the lowest scores in the categories of "source integration" and "making

evaluations". In particular, some students lack the awareness to integrate information while they
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access multiple sources. They simply chose one or two sources that they were familiar with and
relied solely on them. As one student (P2N19) mentioned in the interview, "Out of all the materials,
I only used passage A. It was the first one I saw and the one I spent most time reading, so I had a
stronger connection and a deeper understanding of it. I also felt that passage A had a clearer
structure, and I was more confident in my ability to write about it while the rest were more
challenging to comprehend." Some other students recognized the importance of establishing
connections between key points across different materials on the topic. However, they lacked the
ability to effectively integrate the gathered information (C2). This is evident in the statement made
by P2N34, who said, "During the preparation stage, I highlighted the points that I deemed
important and then attempted to establish connections while writing, linking them with my own
words. I find it to be a very challenging task because each paragraph appears to be about the same
literacy system, but in reality, each piece of literature offers a distinct perspective. So, I feel that
the difficulty lies in how to connect these seemingly similar yet different key areas together."

Regarding the aspect of making evaluations (£7), students face challenges in approaching the
academic topics with in-depth analysis, and articulating their own perspectives on the points
discussed in the materials (C7). Often, their responses are limited to copying the content without
offering original insights. This is exemplified in the interview statement of P2N2/7: "I have been
provided with a significant number of materials, but I’'m not familiar with them, and they contain
many terms that are of specialized fields. Consequently, I struggle to determine what I should write
about, and it becomes exceedingly difficult for me to engage with the materials and express my
own viewpoints. As a result, [ may gravitate towards selecting content that I am more familiar with,

simply for the sake of putting something down on paper."

5.3. Discussion towards the research questions
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Incorporating the findings above, we hereby answer the research questions we asked initially.

Research question 1: What are the effects of information processing skills in academic writing
of undergraduate students?

According to the revised framework of discourse synthesis, six skills regarding information
processing skills were developed and they are organizing, selecting, connecting, planning,
monitoring and evaluating. The effects of these skills in academic writing of undergraduate
students involve several key aspects.

Firstly, the skill of organizing has a significant influence on both the overall organization and
structure of a passage, as well as the approach to citing previous literature in academic writing.
Students who demonstrate proficiency in organizing can methodically arrange their ideas and
adeptly incorporate information from various sources. As a result, their essays exhibit coherence,
cohesiveness, and a heightened comprehension of the writing topic and the reading sources that
they gain access.

Secondly, the skills of selecting and connecting are the most important abilities when processing
the information. The writer's perspectives on the issue and the potential for a thorough discussion
of the research topic are contingent upon how the material is selected. Based on what are selected,
the writers further connect the information to their prior writing experiences or topic knowledge,
and actively looking for connections between the sources will lead to a higher-level of synthesis
and present well-supported arguments.

Lastly, the metacognitive skills of planning, monitoring and evaluating influence the validity of
the information and the efficiency of the writing process. Students who possess these skills
constantly sharpen their ideas and elaborate the goals by using strategies such as rereading the

passage, taking notes and justifying the quality of the writing.
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Research question 2: To what extent is the transition from secondary education to tertiary
education successful, from the perspective of literacy development?

The transition from secondary education to tertiary education is successful to a certain extent, but
far from enough to reach the requirements of good quality academic writing in the university. In
short, year one undergraduate students have demonstrated commendable abilities in organizing
and planning, primarily attributable to the positive carry-over of writing skills from high school.
However, there is a need to enhance their critical thinking skills to foster development the skill of
selecting, which will avoid the purely selection of the sources to support their arguments or they
are more familiar with. In addition, students currently lack proficiency in the skills of connecting
and evaluating, both in terms of establishing connections between multiple sources and relating
texts to their own prior experiences. Neglecting the former leads to extracted material in essays
appearing disjointed and lacking coherence. Neglecting the latter hampers the construction of

sound arguments and the persuasive presentation of personal viewpoints.

6. Conclusions and Recommendations

In conclusion, this project validated the theoretical framework of discourse synthesis and
investigated the effects of revised discourse synthesis skills (i.e., organizing, selecting, connecting,
planning, monitoring and evaluating) on academic writing performance of undergraduate students.
Additionally, it gathered invaluable insights into the transition of Chinese literacy levels from
secondary to tertiary education. Based on the results of the project, we propose the following
approaches to enhance the effectiveness of teaching and learning.

Firstly, most of the students lack the ability to use some of the synthesis skills (e.g., connecting
and evaluating), as they are usually overwhelmed by the lengthy and unfamiliar readings, the

research team created and uploaded a series of instructional videos regarding academic writing
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for students to gain access to higher-order cognitive skills with more ease and less challenges,
and thus produce better-quality essays. The instructional video series comprised four short videos,
each serving a specific purpose. The initial video provided a brief overview of the fundamental
structure of academic writing and highlighted the distinctions between academic writing in the
undergraduate level and argumentative essay writing in high school. The second video focused
on techniques for locating and selecting appropriate sources. The remaining two videos delved
into the six essential discourse synthesis skills required for producing high-quality essays,
supported by vivid examples to illustrate their application. All the videos were presented at the
Year One workshop and were adjusted and modified accordingly after gathering feedback from

the students.

Additionally, the research findings highlighted a significant disparity between the skills necessary
for college-level academic writing and the skills typically acquired in high school. This
underscores the need for interventions and improvements in classroom instruction for both

college and high school educators.

High school teachers can consider incorporating explicit instruction for students in the skills they
may struggle with when attempting academic writing tasks. While students may prioritize
constructing an essay based on their existing knowledge, they may allocate less cognitive attention
to effectively selecting and connecting sources from multiple articles. By providing explicit
explanations, modeling, and guided practice, teachers can scaffold students' proficiency in using
these specific connecting skills. This, in turn, will enable students to approach the topic from a
more comprehensive perspective. Furthermore, teachers can create opportunities for students to
look for supporting materials in their argumentative writing by themselves instead of offering them

direct sources for memorizing.
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University teachers should recognize that Year One students, despite being native Chinese
speakers, possess limited knowledge of academic writing. Therefore, it is crucial for teachers to
provide additional guidance to students on how to compose a well-structured academic essay,
including aspects such as text structure, literature search and synthesis, referencing skills and
citation style, and more. In light of this, university teachers can offer students detailed grading
rubrics to provide clear guidelines for their writing tasks. Furthermore, teachers can dedicate the
curricula time to share exemplary essay samples with students, thereby establishing a benchmark
for acquiring specific writing skills. This practice sets a standard and helps students understand
the expected level of proficiency. Lastly, students are likely to benefit from using the framework
developed in this project as a metacognitive tool to assess and monitor their own learning progress.
By employing this framework, students can evaluate their own performance and make necessary

adjustments to enhance their academic writing skills.
7. Deliverables from the project

7.1. Research outputs (To date)
1. Cheong, C. M., Mu, R., & Zhang, X. (2023). A framework for cognitive and metacognitive
processing skills in argumentative integrated writing assessments. In Teaching and Learning

Source-Based Writing (pp. 203-220). Routledge. https://doi.org/10.4324/9781003283485-17

2. Wei, W., Cheong, C. M., Zhu, X., & Lu, Q. (2022). Comparing self-reflection and peer
feedback practices in an academic writing task: A student self-efficacy perspective. Teaching in

Higher Education, 1-17. https://doi.org/10.1080/13562517.2022.2042242

3. Cheong, C. M., Luo, N., Zhu, X., Lu, Q., & Wei, W. (2022). Self-assessment complements

peer assessment for undergraduate students in an academic writing task. Assessment &
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Evaluation in Higher Education, 48(1), 135-

148. https://doi.org/10.1080/02602938.2022.2069225

4. Cheong, C. M., & Mu, R., & Zhang, X. M. (drafting). Citation practices in undergraduate
novice writers’ academic writing: A within-subject comparative analysis of L1 Chinese and L2

English.

5. Cheong, C. M., & Mu, R. (drafting). Changes during the transition from high school to
college: A longitudinal case study of the development of students' cognitive and metacognitive

processing skills and task perception in academic writing.

7.2. Conference presentation

1. Zhu, X. H., Mu, R., Cheong, C. M., & & Zhang, X. M. (2023). Citation practices in
undergraduate novice writers’ academic writing: A within-subject comparative analysis of L1
Chinese and L2 English. Paper presentation at the 7th International Conference on Teaching and
Learning of Chinese as a Second Language cum the 11th International Forum on Chinese

Language Education, Sep 5-6, Ngee Ann Polytechnic, Singapore.

2. Cheong, C. M., & Mu, R. (2024). Changes during the transition from high school to college: A
longitudinal case study of the development of students' cognitive and metacognitive processing
skills and task perception in academic writing. Paper presentation accepted at Thirty-First

International Conference on Learning, July 10-12, Utrecht University, Utrecht, Netherlands.

7.3. Media resources
1. Integrative writing skills in undergraduate academic reading and writing- Workshop videos
CREAME M2 E AT G TSR aRE ] —— LIEYRR)

https://www.youtube.com/(@academicwriting3977/playlists
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*The screen captures of the videos are provided in Appendix G.
2. A website page that synthesizes the project to distribute the research findings.

https://www.cacler.hku.hk/hk/research/project/5881

7.4. Knowledge sharing events
1. A focus group meeting was held online with high school Chinese teachers and university
teachers to share our finds and suggestions on teaching.
e Date and time: September 25, 2023 16:00 to 17:30
e Attendance: 8 Chinese teachers from high school in Hong Kong, 3 university teachers from
The University of Hong Kong, the Hong Kong Polytechnic University and The Education
University of Hong Kong, respectively.
e Question discussed:
o What strategies can be employed to equip high school students with the necessary skills to
adjust to university-level academic writing?
o What are the difficulties that students encounter in academic writing, and how can
university instructors support them in overcoming these challenges?
2. A two-hour seminar was conducted to report the results on the transition of DSE Chinese
integrated writing skills to university academic writing and provide practical suggestions to
enhance students' academic writing abilities. 38 students and teachers attended the seminar.
e Date and time: September 28, 2023 16:00 to 17:30
e Agenda:
o Part One: Introduce the framework of cognitive and metacognitive processing skills for
Integrated writing

o Part Two: Difficulties and Solutions in Practical Writing for Secondary School Students in
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Hong Kong

o Part Three: Characteristics and methods of essay writing among first-year university
students

e Comments from the attendance:

o The sharing session has deepened my understanding of the difficulties encountered by
secondary school students in practical writing.

o I will try to make use of the information from the sharing session to plan the teaching and
assessment of practical writing in the classroom.

o The sharing session has deepened my understanding of academic writing.

o I will try to use the information in the sharing session to improve my academic writing
skills.

https://www.cacler.hku.hk/hk/events/events/standing-committee-on-language-education-and-

research-sharing

*The photos of the seminar are provided in Appendix H.
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9. Appendices

Appendix A: A revised framework of discourse synthesis (Cheong et al., 2023)

Organizing Planning

O1: Predict and discern discourse pattern based on P1: Identify the topic and views across multiple texts
previous acquired knowledge, their own schemata, and present general information (and personal ideas) on
familiar situation, and cues from the texts the topic based on intertextual criterion

02: Build own interpretations by dismantling, chunking, | P2: Reread the information from multiple texts to build
reordering, recombining and reconfigure content from increased mental representation and ideas to plan the
the sources in the act of appropriation writing task

03: Produce a tighter structure, larger content clusters
and more links between units of contents when the
reader has better reading and writing ability, also the way

they perceive will affect their task representation

Selecting Monitoring
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S1: Select the information based on textural relevance
(theme and semantic content), contextual relevance
(social situation and pragmatic communication act), the
reader’s cultural background, prior knowledge, notion of
interestingness and repetition across texts

S2: Select according to the writer’s representations with
marking sources (brackets, asterisk, stars, underlining,
take notes) and connect it to the related information from
previous texts

S3: Determine the validity and usefulness of every single

text and the relation between multiple texts

M1: Change the selection as the writer elaborates and
reconceptualizes the goals for the texts

M2: Recognize the problems and revise both written
statements and unwritten thoughts by utilizing

strategies

Connecting

Evaluating

C1: Integrate the current source texts with prior stored
knowledge (world knowledge, topic knowledge and
discourse knowledge)

C2: Make the links between current reading texts and
previous reading texts by comparing and contrasting the
diverse views

C3: Connect, order, and combine related information
across texts using related strategies (e.g., concept

mapping, outlining, summarizing)

E1: Compare the quality of written product based on
the criteria specific to their goals and evaluate the
usefulness of the strategies (discover strengths and

improvements)

Appendix B: The website link of the questionnaire of Phase One Study
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Appendix C: Sample questions of the interview of Phase One study

1. Have you thought about the general structure of your essay before writing it?

What are your teacher's requirements for the structure of the essay?

2. How did you search for the literature on the topic of your essay?

3. How did you select a certain amount of literature to put in your own essay?
What kind of literature will be used in your essay? For example, do you consider the

relevance of the topic, the popularity of the author, the influence of the journal, etc.?

4. How did you connect the different sources you have collected? For example, compare

and contrast views related to the same topic presented in difference sources?

5. Any knowledge you learned from high school is useful for your university academic
writing?
6. What are the major obstacles faced by freshmen when writing an academic essay?

Appendix D Pre-, mid-, and post-tests presented in original Chinese
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Appendix E: Sample questions of the first interview of Phase Two study

1. How does this test differ from the essays you typically write? Did your previous high

school composition writing or coursework assist you in writing this type of essay?

2. What steps did you take before writing the essay, such as repeated reading or gathering

information, to comprehend the topic?

3. Did you consider the structure of your essay before starting to write? If so, what
influenced your choice of structure? Did your prior writing experience play a role in
this decision? If not, what led you to omit this step? Did you perceive it as

unimportant?

4. Since all the references are limited to these five readings, and each student's work
includes varying references to the original text, could you explain why you selected
these particular materials? Did they align with the identified theme? Did they provide

interesting insights? Did they meet the requirements of the topic?

5. Did you annotate the original text as you read it? If so, what was your purpose behind

marking the text?

6. Did you utilize all five articles in your essay? What guiding ideas influenced your
selection? How did you integrate the content from these different sources into your
own writing? What role will these materials play in your work, such as offering
different perspectives or complementing your own experiences? Did you employ any

techniques, such as mind mapping, to organize your thoughts?

7. Did you make any changes to your original plan while writing? Did you modify the
topic or structure? Did you engage in self-correction and revision? Did you read as you

wrote to deepen your understanding of the topic?

8. After completing your essay, did you reread it? Did you engage in self-evaluation of

your writing? What corrections or adjustments did you make based on this evaluation?
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Appendix F: Sample questions of the second interview of Phase Two study

How does the emphasis on content differ among the three writings cantered around the
theme of "Adjustment of the reading assessment system"? What factors contributed to

these changes?

What factors led to variations in the number of references, particularly in terms of
explanations for concepts like PISA and National Assessment of Educational Progress?

Have your writing skills made significant progress?

Have your writing skills made significant progress? Explain your answer.

Can you summarize your freshman year in three words? Has your motivation changed
after a year of university study? Are you facing any academic pressures, and if so,

where do they originate from?

Do you seek help from your friends for your studies? Are the teachers supportive and

helpful?

Appendix G: The screen captures of the workshop videos
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