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Abstract

The COVID-19 pandemic disrupted education around the world, resulting in the
implementation of different forms of remote instruction. The present study provided
a description of one interesting and unique approach to providing such instruction
by analyzing 144 language arts lessons designed and implemented by 61 distin-
guished and experienced teachers in Xiangzhou, China. The lessons were used to
teach first and second grade students the pronunciation, meaning, recognition, and
writing of simplified Chinese characters. These lessons provide a possible model
for teaching Chinese characters in the future. The 144 lessons were delivered syn-
chronously through live video interactions with two to four students, while other
students were able to access them simultaneously at home via an internet device or
on TV (the lessons were accessed 2.1 million times). Lessons were taught four to
seven times a week, and teachers devoted 58% of lesson time to teaching characters:
69% and 46% of lesson time was spent teaching characters in grades one and two,
respectively. A large number of recommended behaviors for teaching characters (77
out of 80 behaviors assessed) were applied across the 144 lessons, but a relatively
small number of teaching behaviors (14) were used in each lesson. This typically
included two behaviors for teaching character recognition and four behaviors each
for teaching pronunciation, meaning, and writing of characters. Congruently, 6.32,
5.83, 5.49, and 3.78 min per lessons were used to teach character pronunciation,
writing, meaning, and recognition, respectively. Character instruction in these les-
sons was coherently and logically designed, but all live interactions between teach-
ers and students were teacher directed. Directions for future research are presented
and implications for practice discussed.
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A new virus, SARS-CoV-2, was identified by medical researchers at the end of
2019. This highly contagious and frequently lethal virus spread quickly around
the world, impacting virtually all aspects of daily life (Reimers, 2022). To slow
the spread of the virus and protect its citizens, countries implemented a variety of
preventive mechanisms in the Spring of 2020, including quarantines, mask man-
dates, handwashing recommendations, and social distancing (Esposito et al., 2021).
Another strategy that was applied broadly was moving in-person learning at schools
to remotely delivered instruction (e.g., online, radio, television) or providing some
combination of remote and in class instruction (Hodges et al., 2020). Most coun-
tries implemented this strategy of emergency remote instruction in March or April
of 2020 (UNESCO, 2020).

The sudden cancellation of in-person instruction in schools presented an extraor-
dinary educational challenge. The move to emergency remote instruction provided a
mechanism for ensuring students were still educated (Di Pietro et al., 2020), but many
educators expressed concerns about the effects of this sudden transition on both teach-
ing and student learning (e.g., Daniel, 2020). As schools around the globe moved from
in-person to emergency remote instruction in 2020, evidence began to accumulate that
students spent less time learning and received poorer instruction than they did before
the COVID-19 pandemic began (e.g., Blikstad-Balas et al., 2022; Crosson & Silverman,
2022; Di Pietro et al., 2020; Huber et al., 2020). The effects of school closures were
also evident in students’ academic achievement. A meta-analysis by Hammerstein et al.
(2021) found a median drop of — 0.10 standard deviations for mathematics and —0.09
for reading before and after remote instruction was implemented in the Spring of 2020.

The emergency remote instruction students received during the school closures of
2020 differed across and within countries (UNESCO, 2020). For example, in China
where the current investigation took place, school districts enacted multiple forms of
what was referred to as “Postponement of School without Suspension of Learning”
between February and August of that year (Ministry of Education, 2020). In Beijing,
Shanghai and Xi’an, local education agencies organized teachers to record online
lessons in advance, which were then delivered asynchronously to students at regular
intervals (e.g., Zhu et al., 2020). In other places in China, real-time online interactive
instruction was provided to students (Guangzhou Tiyudong Education Group, 2020),
whereas in other locales like Macao, China teachers provided both asynchronous online
learning lessons as well as real-time online instruction via audio and/or video (Hsiang
et al., 2022).

Study purpose
While emergency remote instruction took many forms during the Spring of 2020,

we currently know very little about how asynchronous, real-time, or other types
of lessons were taught to students during this period in China or elsewhere. It is
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important that we gain a better understanding of how students were taught during
the lockdowns that occurred as a result of COVID-19 so that we can be better pre-
pared to address such school disruptions now and in the future. This can provide us
with information about the range of possibilities for addressing sudden lockdowns
that occur as a result of pandemics or other catastrophes, providing insights into
what learning outcomes are privileged in such situations and how critical skills are
taught to students.

The present study addressed these issues, at least in part, by analyzing 144 Chi-
nese language arts lessons developed and delivered by grade one and two teachers in
the Xiangzhou School District, Zhuhai City, Guangdong Province from February 17
to May 15, 2020 (13 weeks). The approach applied by this school district was both
interesting and unique. We focused specifically on how these teachers taught the
pronunciation, meaning, recognition, and writing of simplified Chinese characters.
Unlike the asynchronous recorded teaching lessons commonly used in other parts of
China, the Xiangzhou School District used synchronous live teaching. During each
lesson, two to four students were taught a Chinese language arts lesson through a
live video interaction, while other students were able to watch the lesson simultane-
ously at home via an internet device or on TV.

An added benefit of analyzing these 144 lessons was that they were taught by
experienced and distinguished teachers. Distinguished teachers were considered to
be especially effective and this was recognized by awarding them honorary titles as
“Subject Leaders” or “Famous Teachers”. Only 5% and 1% of all teachers, respec-
tively, can be awarded these honorary titles. The 61 teachers who developed and
delivered these lessons had at least five years teaching experience, held a Bachelor’s
or Master’s degree, were qualified to work as a head teacher, evidenced proficient
knowledge of principles and methods for teaching Chinese language arts, and were
judged to be effective instructors. Additionally, all 144 lessons were subjected to
a strenuous peer review process to ensure they were efficient and effective. This
included self-evaluation and review by the teacher who constructed the lesson, a
second review and revision by a team of teachers from the teacher’s school, an addi-
tional review and revision by the leader of this team of teachers, and a review and
any needed revisions by the subject-area leader in the School District office.

Analyzing these lessons to determine how Chinese characters were taught
was advantageous for four reasons. First, we are aware of only one study (Hsiang
et al., 2022) that examined the teaching of Chinese characters by primary grade
teachers during the COVID-19 pandemic. Hsiang et al. (2022) surveyed 313 grade
one to three teachers in Macao about how they taught the pronunciation, mean-
ing, recognition, and writing of traditional Chinese characters during emergency
remote instruction in the Spring of 2020. Almost three-quarters of the teachers
indicated they applied a variety of instructional strategies to teach Chinese char-
acters during this period, but they only taught a lesson about Chinese charac-
ters once every three to four weeks. Even so, the teachers indicated they devoted
97 min of time each week teaching characters. This inconsistency in number of
reported lessons and reported instructional time may be a consequence of meth-
odology. Teachers may have interpreted survey items about time spent teaching
each week as time spent teaching when they offered a lesson. The current study
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avoids the potential subjectivity of self-report data by directly observing and cod-
ing teaching behaviors and teacher/student interactions when Chinese characters
were taught during each lesson.

Second, the Chinese writing system is complex. There are about 6400 charac-
ters in modern Chinese (Hsiang et al., 2021), and students in the elementary grades
in Mainland China are expected to learn to read about 3000 characters and write
2500 simplified characters (Ministry of Education, 2022). Chinese is also a com-
plex logographic and morpho-syllabic writing system. A character can represent a
word or meaning element that can be used to construct multi-syllabic words (Tse
et al., 2007). Individual characters are constructed with strokes, but can include
components (cluster of strokes that form radicals) and shape. Most Chinese words
are made of two or more characters. These characters include horizontal, vertical,
and enclosure structures (Wang & Leland, 2011). A small difference in the posi-
tion of a stroke can change the meanings of a character. The recognition, meaning,
and construction of Chinese characters is further complicated by a large number of
homophones and polyphones (Kong, 2020). Consequently, it is critical that young
children learning to read and write Chinese are provided with sufficient opportuni-
ties and quality instruction when learning these skills. The present study provided a
window into how the pronunciation, meaning, recognition, and writing of Chinese
characters were taught by experienced and distinguished teachers. The instruction
of such teachers can provide a possible blueprint for teaching Chinese characters not
just during the pandemic but during typical in-school instruction as well.

Third, additional pandemics and the need for emergency remote instruction are
likely in the future. In fact, school closures and shifts to online or hybrid instruction
still occur as a result of the COVID-19 pandemic (Skar et al., 2022). As a result, it is
important to study how schools responded to the educational challenges of this pan-
demic in order to better prepare for the next one, including examining how Chinese
characters were taught online by distinguished and experienced teachers whose les-
sons were evaluated and vetted as was done in Xiangzhou. The study of how these
teachers taught Chinese characters can also provide important insights into teaching
Chinese characters more generally because it makes visible the instructional proce-
dures skilled and effective teachers apply when teaching these skills.

Fourth, this is not the first study to examine how Chinese characters are taught to
primary students on mainland China. Even so, studies examining such instruction
several years prior to the pandemic did not apply an objective and systematic tool for
describing such instruction. Instead, they applied qualitative methods to describe the
teaching of Chinese characters in a relatively small number of selected classrooms
(Hsiang, 2021). This is the first study to our knowledge to apply a detailed obser-
vational tool to objectively determine how Chinese characters are taught to young
children across a relatively large number of teachers and lessons. The development
of such a scale was not only needed to examine how Chinese characters were taught
during emergency remote instruction, but its development provides a tool for exam-
ining the teaching of Chinese characters during regular in-school instruction as well.
While we would have preferred to compare the findings from this study with prior
observational studies conducted several years before the COVID-19 pandemic,
this was not possible. Thus, the current study describes an innovative approach for
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teaching Chinese characters during emergency remote instruction and describes the
teaching behaviors the 61 teachers applied to implement their lesson plans.

Research questions and predictions

This study examined how the experienced and distinguished grade one and two
teachers in Xiangzhou taught the 144 Chinese language arts lessons they designed
and delivered during emergency remote instruction in the Spring of 2020. It exam-
ined their teaching behaviors for the following research questions:

1. What was the average amount of time spent teaching Chinese characters? (RQ1)
What was the average amount of time spent teaching the pronunciation, meaning,
recognition, and writing of Chinese characters? (RQ2)

3. What teaching behaviors were applied when teaching Chinese character pronun-
ciation, meaning, recognition, and writing and how much time was devoted to
their use? (RQ3)

4. What types of classroom interactions occurred when Chinese characters were
taught and how much time was devoted to these interactions? (RQ4)

5. What were the characteristics of common approaches used to teach the pronuncia-
tion, meaning, recognition, and writing of Chinese characters? (RQ5)

The current study provided a window into an interesting and unique approach
to teaching Chinese characters during emergency remote instruction. The result-
ing description of how Chinese characters were taught using this approach has
the added benefit of providing potentially useful insights into teaching these skills
during subsequent lockdowns and more generally because experienced and distin-
guished teachers developed and delivered this instruction. It is important to keep
in mind that the study is descriptive, and we cannot make claims about whether the
instruction observed here was better than instruction delivered before the COVID-19
pandemic.

The decision to focus on how the pronunciation, meaning, recognition, and writ-
ing of Chinese characters were taught in the assembled 144 lessons was based on
theoretical models of reading and writing. A common assumption in theoretical
models of reading (Coltheart et al., 2001; Perfetti et al., 2005; Plaut et al., 1996),
is that learning new words involves acquiring information about their pronuncia-
tion, meaning, and orthography. These three constituents are also important when
composing text (Graham, 2018), but writing involves an additional constituent:
learning how to write letters (or characters in Chinese). As a result, our analyses
examined how teachers taught character pronunciation, meaning, and orthography,
with orthography divided into two skills, character recognition and writing (see Xu,
2012).

We anticipated that the teachers who constructed the 144 lessons would devote
considerable time (or opportunities to learn) to teaching Chinese characters (RQ1).
During the school closure in 2020, it was expected that first and second grade
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teachers in Xiangzhou would teach Chinese language arts four to seven times a
week. Given the complexity of Chinese characters and the large number of char-
acters students are expected to learn each year (Hsiang et al., 2021), we predicted
teachers would devote a considerable proportion of each lesson to teaching charac-
ters (one-third to one-half of the lesson). Because the pronunciation, meaning and
orthography of Chinese characters are connected (Liu et al., 2003; Shu et al., 1995),
we predicted teachers would spend similar amounts of time teaching each of these
types of knowledge (RQ?2).

In analyzing how Chinese characters were taught in the 144 lessons, we examined
the use and duration of 80 different teaching behaviors (RQ3). These were com-
monly recommended practices for teaching Chinese characters (Dai, 1999; Dong,
2015; Hsiang et al., 2022; Hu & Zhou, 2020; Jiang, 2018; Liu, 2014; Pan, 2012;
Shen & Zhao, 2015; Xu, 2012), and their application in the analyzed lessons pro-
vided one indication of lesson quality. We predicted that teachers would apply a
variety of these teaching behaviors when teaching character pronunciation, meaning,
recognition, and writing, but that a relatively small number of teaching behaviors
would consistently be used to teach each of these different types of knowledge. This
prediction was consistent with other studies examining the teaching of Chinese char-
acters (e.g., Hsiang et al., 2021, 2022) as well as studies examining the teaching of
literacy skills more broadly (e.g., Graham, 2019).

We predicted that the interactions observed in the 144 lessons would mostly be
teacher directed (RQ4). The lessons were delivered via a live video interaction to two
to four students in a synchronous manner. While it was possible for the students par-
ticipating in live lessons to interact with each other, they were not physically in the
same space. This likely limited the amount of interaction that took place among stu-
dents. Additionally, the teacher was unable to directly interact with students at home
learning in front of a screen, and these students had no means of interacting with each
other. This may have further limited teachers use of student to student interactions in
lessons because it was not possible for all students to engage in such behaviors.

In terms of common approaches teachers used to teach the pronunciation, mean-
ing, recognition, and writing of Chinese characters (RQS5), we anticipated that teach-
ers would use a coherent and logical approach to teaching these different forms of
knowledge (providing another indication of instructional quality). The 144 lessons
were designed and delivered by experienced and distinguished teachers who would
likely provide such instruction.

Methods

Teachers

The setting for this investigation was the Xiangzhou district in mainland China. This
district includes 84 primary and secondary schools. These schools served 133,473

students (District Statistics Bureau of Xiangzhou, Zhuhai, 2020). The lessons evalu-
ated in this study were created and delivered by 61 teachers in 33 public primary
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schools in Xiangzhou School District. Fifty-four of these teachers were female
(89%). Thirty of the teachers taught grade one (49%); the remaining teachers taught
grade two (51%).

The 61 teachers (all the grade 1 and grade 2 Chinese teachers) were part of a
larger sample of about 300 teachers (all teachers of various grades and subjects)
selected by the Xiangzhou School District. These teachers were tasked with design-
ing and delivering live online lessons during emergency remote instruction. The
lessons covered all subject areas. The 300 teachers were chosen from the approxi-
mately 12,000 teachers in the Xiangzhou School District (District Statistics Bureau
of Xiangzhou, Zhuhai, 2020). All 300 of these teachers had taught for at least five
years, and each had obtained an evaluation as a Second-Grade teacher (Zhuhai
Evening News, 2020; Zhuhai Government, 2007). This Grade designation indicated
the teacher had a Master’s or Bachelor’s degree and they were: (1) qualified to work
as a head teacher, (2) proficient in their knowledge of principles and methods for
teaching, (3) and effective teachers. A Second-Grade designation was higher than
a Third-Grade designation (i.e., junior college degree, basic knowledge of teaching
principles and methods, and ability to teach and guide students), but lower than a
First-Grade designation (i.e., Doctoral or Master’s degree, solid knowledge of prin-
ciples and methods for teaching, effective teacher, and achievements in guiding and
training Third-Grade designated teachers; Ministry of Human Resources and Social
Security & Ministry of Education, 2015). Forty-three of the 300 teachers had the
honorary title of Subject Leader (only 5% of teachers can be elected to this title), and
28 had the honorary title of Famous Teachers (only 1% of teachers can be elected
to this title; Xiangzhou Government, 2006; Zhuhai Evening News, 2020). We were
not able to determine if any of the 61 teachers who developed and delivered online
Chinese language arts lessons for grades 1 and 2 were a Subject Leader or Famous
Teacher.

Lessons: design and delivery

In the Xiangzhou district of China, emergency remote instruction was initiated for
the first time in the Spring of 2020. This occurred for a total of 13 weeks (February
17 to May 15, 2020). To facilitate the teaching of Chinese language arts in grades
one and two during this time, 144 lessons were designed and taught on-line (72
lessons for each grade). These lessons were designed by the 61 teachers described
above, with each teacher preparing at least one lesson but no more than six lessons.
The 144 lessons were used to teach Chinese language arts instruction to grade one
and two students in the Xiangzhou School District. They were also the source for the
observations conducted in this investigation.

In designing the lessons, teachers were directed to devote the first 12 lessons at
each grade level to reviewing and consolidating knowledge that had been taught to
students before emergency remote instruction was implemented. In the remaining 60
lessons at each grade level, new material was taught, but six of these 60 lessons were
devoted to reviewing material presented in prior lessons. Each lesson was designed
so that it was connected to the previous lesson, whether or not these two lessons
were taught by the same teachers. Teachers were directed to base their lessons on
the Chinese language arts textbook used by all first and second grade teachers in the
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District as well as mainland China. This served to facilitate the process of coordinat-
ing and connecting the 72 lessons at each grade level. In the grade one textbook,
recognition and writing instruction was provided for 293 and 159 characters, respec-
tively. In the grade two textbook, recognition and writing instruction was provided
for 346 and 202 characters, respectively (Ministry of Education, 2016a, 2016b). The
characters taught in the 144 lessons involved simplified Chinese characters.

In order to ensure that each of the developed lessons were efficient and of high
quality, a four-step review process was implemented. One, the teacher who devel-
oped a lesson evaluated it. Two, a team of teachers from the school of the teacher
who developed the lesson conducted a second review. Three, the leader of this
teacher team conducted an additional review. Four, the subject leader at the District
office conducted a final review. Revisions to the lesson were made at each step of
this processes as needed (Liu et al., 2020).

When each lesson was delivered online, it involved a teacher and two to four stu-
dents who participated in the lesson. These students interacted with the teacher in
real time by video. And at the same time, other students studying at home could
watch the live lessons according to the uniform schedule, but they could not interact
with the teacher. The lessons were developed so they could be used with all first and
second grade online Chinese language arts classes in the Xiangzhou School Dis-
trict. After a lesson was presented live in the mornings (by the Internet and TV), it
was posted the same day on an official website (https://weike.xzjkp.cn/Home/Index/
index.html) where it could again be revisited by teachers and students. This website
is also the way we aquired these courses. Every afternoon, the Chinese teachers of
each class in each school provided guidance, assigned homework and asked students
to correct homework by using social media (i.e., Wechat Class Butler/Banjixiao-
guanjia) based on the live lessons taught in the morning (Zhuhai Evening News,
2020). The lessons were also available to students from other districts. It was esti-
mated that the lessons in all subject areas were accessed by 2.1 million people (Liu
et al., 2020).

At the elementary school level in China, it is recommended that subject area
lessons are 40 min in duration (Ministry of Health & Standardization Administra-
tion, 2012). For lessons delivered online during emergency remote instruction, the
General Office of the Ministry of Education and the General Office of Ministry of
Industry and Information Technology (2020) indicated 5 min of every 40-min les-
son should include a five-minute break to reduce eyestrain and promote physical
well-being.

Observational procedures

Our observational instrument assessed teachers’ behaviors during the 144 Chi-
nese language arts lessons. This included coding how often and for how long they
engaged in 80 separate behaviors for teaching the pronunciation (i.e., oral reading),
meaning, recognition, and writing (i.e., handwriting) of Chinese characters as well
as how often and for how long specific teacher-student interactions and student—stu-
dent interactions occurred.
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Teaching behaviors

To develop observation items, we examined the literature to identify common
instructional procedures used to teach the pronunciation, meaning, recognition, and
writing of Chinese characters. We also viewed all 144 online video lessons four
times to determine additional specific instructional activities that might be needed.
All told, 80 specific instructional behaviors for teaching Chinese characters were
identified (see Table 1). Seventy-seven (96%) of these 80 instructional activities
were taken from an earlier survey examining the teaching of Chinese characters
(Hsiang et al., 2022) as well as expert recommendations for teaching these skills
(Dai, 1999; Dong, 2015; Hu & Zhou, 2020; Jiang, 2018; Liu, 2014; Pan, 2012;
Shen & Zhao, 2015; Xu, 2012). The remaining three items were developed through
viewing the videos before the start of formal coding. These instructional behaviors
were not included in the survey or expert recommendations described above. They
included the following three behaviors (see Table 1): (1) “Teachers use recipes to
emphasize the key points of handwriting” (w4, i.e., “J¥ & B HEA H Sk, A5 30 Pk )
El. —MEKKESEE, AskiE—% 5. ” [“Note that the *’ is not written out
of the head, and the right two ‘—’ upward sloping. The <\ 'should be written long
and spacious, and don’t forget the last * > *.”’]) (2) “Students write modern characters
based on ancient characters” (w18, i.e., “Do you know all these symbols? There
are six mysterious symbols in all. Take out your paper and pencils, guess and write
them down.”) And (3) “Teachers guide students to memorize the orthography by
recalling the pronunciation in the text” (ro7, i.e., [the teacher showed the incomplete
sentences in the Three-Character Classic: __ W), Y__ 3%, __ M__, J___
e #, i, %t ] “If you cannot recognize
these characters, please recite the entire sentence and think about their positions,
and match their pronunciation and orthography.”). For all 80 teaching behaviors, we
developed a definition, and identified examples and non-examples. These are avail-
able from the first author upon request.

Observational levels There were four levels of observation for coding teaching
behaviors (see Fig. 1). The first level of observation involved determining if instruc-
tion was provided in these 144 Chinese language arts lessons, no matter what the
teacher was teaching. Instruction was not provided when the class was taking a break,
teacher and students were engaged in eye or physical exercises, (recommended by the
district to elevate eye strain during online lessons), or the teacher announced the end
of the lesson but the video was still running.

If it was determined that instruction in Chinese language arts lessons was pro-
vided at the point of observation, the second level of observation determined if:
(1) Chinese character instruction was the focus of teaching or (2) non-Chinese
character instruction was the focus of instruction. Chinese character instruction
included all teaching behaviors where pronunciation, meaning and orthography
(recognition and handwriting) of Chinese characters were taught or practiced.
This included the teaching of characters during listening, speaking, reading or
writing activities. All other teaching behaviors were coded as non-Chinese char-
acter instruction. This included teaching behaviors designed to enhance students’
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Instruction in Chinese
Level 1

language arts lessons

Level 2 Chinese characters non-Chinese characters
instruction instruction

I
Level 3 pronunciation meaning orthography
eve instruction instruction instruction
recognition handwriting
instruction instruction
I I
26 specific 22 specific 14 specific 18 specific
Level 4 teaching teaching teaching teaching
behaviors behaviors behaviors behaviors

Fig. 1 Observation framework of the content and practices of teaching Chinese characters

listening, speaking, reading and writing skills, but not focused on the pronun-
ciation, meaning and orthography of Chinese characters. It also referred to other
activities not related to Chinese language. For example, teachers and students
introduce themselves before the formal lesson, and teachers introduce knowledge
about COVID-19 prevention.

Any time it was determined that Chinese characters instruction was provided,
the third level of observation involved determining if pronunciation, meaning,
or orthography of characters were the focus of instruction. The observation of
orthography teaching was further subdivided into teaching recognition of charac-
ters and the writing of characters.For instance, if teachers said a character aloud,
used a film to explain a character’s meaning, showed a character and asked stu-
dents to indicate what it said, or modeled how to write a character, these were
scored as pronunciation, meaning, recognition, and handwriting instruction,
respectively. Observations at level 3 were not mutually exclusive. This is because
Chinese characters are unified in pronunciation, meaning and orthography, which
means that a teaching behavior may place emphasis on more than one of these
aspects of characters. For example, when teachers analyze the phonetic radical of
a phono-semantic compound character (J& ) to indicate character pronuncia-
tion and the semantic radical to indicate character meaning, they are involved in
teaching the pronunciation, meaning and orthography of the character all at the
same time.

Once the focus of teaching Chines characters was established (pronuncia-
tion, meaning, recognition, and writing), the fourth level of observation was to
determine which of the 80 teaching behaviors (see Table 1) were enacted and for
how long. Twenty-six of the teaching behaviors were specific to teaching pronun-
ciation (15 of which involved Pinyin, numbered pyl to pyl5; the remaining 11
items were numbered pl to pl1). Twenty-two of the teaching behaviors focused
on teaching the meaning of characters (numbered m1 to m22). Thirty-two teach-
ing behaviors concentrated specifically on teaching the orthography of characters.
Eighteen of the orthographic teaching behaviors concentrated on teaching hand-
writing (numbered w1 to w18), whereas 14 teaching behaviors were specific to
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teaching character recognition (numbered rol to rol4). At each level, each obser-
vation was recorded as well as its duration in time.

Classroom interactions

To determine the types of interactions that occurred when Chinese character
instruction was the focus of teaching (level 3 of teaching behaviors), we adapted
procedures designed by Wu (1998) and Cheng et al. (1994). They classified types
of social interactions in classroom teaching according to teacher and student inter-
actions and student and student interactions (definition and examples of these inter-
actions are available from the first author). Our observational instrument measur-
ing classroom interactions included nine items (see Fig. 2). Three items assessed
teacher interactions with students: teacher-individual student interaction (e.g.,
teacher directing two or more students, but not all students, to do something),
teacher-small group interaction (e.g., teacher directing all participating students to
engage in a particular activity), and teacher-class interaction (e.g., teacher direct-
ing participating students to engage in a particular activity). Five items assessed
student to student interactions: individual-individual interaction (e.g., one student
directly commenting to another individual student during the lesson), individual-
small group interaction (e.g., a student in a subset of students [two or more] directly
commenting to students in this small group), individual-class interaction (e.g., one
student directly commenting to all of the students in the lesson as a group), small
group-small group interaction (e.g., students in two or more groups commenting
to each other), and small group-class interaction (e.g., a small group of students
directing their comments to all other students participating in the lesson). A final
item indicated there was no teacher or student interactions. Each interaction was
recorded as well as its duration in time.

Qualitative data collection and analysis

In addition to coding teaching behaviors and classrooms interactions quantitatively,
we examined the 144 lessons to obtain a more holistic picture of how character pro-
nunciation, meaning, recognition, and handwriting were taught. The observer coded,

teacher-individual interaction
- - teacher-student
teacher-small group interaction ) )
interactions

teacher-class interaction

R . individual-individual interaction
classroom interactions

in Chinese characters [ individual-small group interaction
instruction

student-student

interactions

individual-class interaction

small group-small group interaction

small group-class interaction

no interaction

Fig.2 Observation framework of classroom interactions in Chinese character instruction
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categorized, and extracted meaningful and representative teaching clips of such
instruction, and provided detailed textual descriptions of them.

Procedures

All 144 lessons were coded. When observing a video, the observer identified the
teachers’ various teaching behaviors and interactions using the procedures described
above, and then recorded the time spent on each teaching behavior or interaction.
The video could be rewound as many times as necessary to record teaching behav-
iors and time.

The following observation principles were followed. One, when counting the
time spent on each teachers’ teaching behavior, the beginning and ending times were
based on the teacher’s verbal introduction and summary. For example, if the teacher
had completed the verbal summary of a teaching session, but the slide on the screen
had not yet been switched, the end time of the teaching behavior would be the point
at which the teacher completed the verbal summary. Two, the time spent on each
teaching behavior included time students spent following through on the teachers’
action. For example, if a teacher asked a question that focused on teaching handwrit-
ing, time for that teaching behavior included students’ responses. Three, if a teach-
ing behavior involved multiple items (see level 3 and 4 above), the time spent on
each teaching behavior was recorded separately. Four, the unit of time recorded was
accurate to the second (although we report time in minutes per lesson in this paper).

One observer coded each of the 144 online lessons. A second observer coded a
randomly selected 20% of these lessons (14 lessons from grade one and 15 from
grade two). Reliability for teaching behaviors was 92%, whereas reliability for class-
room interactions was 98%. Any coding difference between the two observers were
discussed and resolved.

Results
Time and instructional practices used when teaching chinese characters
Time teaching chinese characters (RQ1)

The average time devoted to instruction in the 144 Chinese language arts lessons
coded was 34.20 min. The average amount of time devoted to the 72 grade one
Chinese language arts lessons (M =34.62; SD=5.06) did not differ statistically
(t=1.047, df=142, p=0.30) from the average amount of time devoted to the 72
grade two Chinese language arts lessons (M =33.79; SD=4.42).

On average, 58% of each Chinese language arts lesson was devoted to teaching
characters. Characters were taught in all 72 observed grade one lessons, but only
63 (88%) of the grade two lessons. Grade one teachers spent more time teaching
Chinese characters (M=24.01; SD=10.12) than grade two teachers (M=15.50;
SD=10.55), t=4.938, df=142, p<0.001.
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Time teaching pronunciation, meaning, and recognition, and writing of characters

(RQ2)

When teaching Chinese characters in the 144 online lessons, teachers in grades
one and two collectively spent 47% of the time teaching Chinese orthography
(M =9.28 min), 32% teaching pronunciation (M =6.32), and 28% teaching meaning
(M=5.49). When teaching orthography of Chinese characters, grade one and two
teachers collectively spent 63% of their time teaching handwriting (M =5.83), and
41% teaching the recognition of characters (M =3.78).

In comparing how much time first and second grade teachers spent teaching the
various aspects of Chinese characters, the Bonferroni correction procedure was
applied (Mittlehammer et al., 2000). This method is used to counteract the prob-
lem of conducting multiple comparison, controlling for family-wise error rates (i.e.,
Type 1 errors). With this procedure alpha is divided by the number of comparisons
(for time teaching Chinese characters alpha of 0.05 was divided by five compari-
sons). This approach was applied across the various analyses that were conducted.

Accordingly, first grade teachers spent more time teaching Chinese orthography
during each lesson (M =11.54; SD=8.30) than second grade teachers, (M =7.01;
SD=6.02), t=3.747, df=130, p<0.001. Grade one teachers spent more time on
character recognition in each lesson than grade two teachers (grade one: M =5.18;
SD=6.25; grade two: M=2.37, SD=4.23; t=3.161, df=125, p<0.001), but this
was not the case when teaching handwriting (grade one: M =6.84; SD=6.00; grade
two: M=4.83; SD=4.29). There were no statistically significant differences between
grade one and grade two teachers in the amount of time spent teaching pronun-
ciation (grade one: M=7.37; SD=6.72; grade two: M=5.27; SD=4.90) or mean-
ing of Chinese characters (grade one: M=6.58; SD=5.98; grade two: M=4.40;
SD=5.03).

Types of teaching behaviors (RQ3)

Common teaching behaviors Teachers applied a variety of teaching behaviors to
teach Chinese characters in the 144 lessons (see Table 1), but a small number of
these teaching behaviors accounted for a majority of the time devoted to teaching
different aspects of Chinese characters. When teaching pronunciation, five of the 26
teaching behaviors accounted for 82% of time teachers spent teaching characters in
each lesson. Four of these five teaching behaviors focused on students practicing
reading characters and text with and without Pinyin support (pl [1.38 min]; pyl5
[1.22 min]; p2 [0.99 min]; py14 [0.90 min]). The fifth teaching behavior involved
teachers modeling aloud how to read a character (p3; 0.68 min). These five teaching
behaviors could not occur at the same time, allowing us to determine the percentage
of time they accounted for when pronunciation was taught or practiced in each lesson.

It was not possible to calculate a collective percentage of time for the most
common teaching behaviors for character meaning, recognition, and writing.
The most common teaching behaviors for these three types of knowledge could
and did overlap (when this was the case, time was calculated for each behavior).
For example, when teaching character writing, a teacher could direct students
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to trace the character with their finger (w7), while the teachers simultaneously
described the stroke sequence (w3). Even so, the most common teaching behavior
for teaching character meaning and recognition was the Six Principles Theory
of Chinese Script (7515) (m1 and rol, respectively; Table 1). This approach is
described in the Appendix. On average, 22% (1.20 min) and 36% (1.38 min) of
the time devoted to character meaning and recognition in each lesson, respec-
tively, involved this approach. For character meaning, only two other teaching
behaviors, using pictures to explain the meaning of characters (m4; 0.91 min)
and summarizing the meaning of a group of words (m2; 0.71 min), were used
for more than one-half a minute per lesson. For character recognition, only one
additional teaching behavior met this criterion: teacher introduce a group of char-
acters by replacing components (ro3; 0.88 min). When teaching character writ-
ing, teachers applied six teaching behaviors most frequently: discussing character
structure (w2; 2.42 min per lesson), students tracing and copying characters on
paper (w8; 1.79 min per lesson), teachers demonstrating how to form characters
stroke by stroke (w6; 0.91 min per lesson), teacher leading students to trace char-
acters with their fingers (w7; 0.87 min per lesson), teacher explaining strokes and
stroke sequence of characters (w3; 0.75 min), and teachers evaluating students’
handwriting (w11; 0.72 min).

Teaching behaviors applied per lesson On average, grade one and two teachers
used 14 different teaching behaviors when teaching Chinese characters in each of
the 144 lessons. Forty-six percent of these behaviors focused on teaching Chinese
orthography (M =6.51), with 65% of these behaviors used to teach handwriting
and the rest character recognition. Additionally, 28% of the 14 teaching behaviors
observed in each lesson concentrated on character meaning (M =3.88), whereas
26% involved character pronunciation (M =3.72).

In comparing how many teaching behaviors grade one and two teachers applied
when teaching the various aspects of Chinese characters, alpha was set at 0.01 (i.e.,
0.05/5 comparisons). Accordingly, first grade teachers applied more teaching behav-
iors to teach Chinese orthography during a lesson (M =7.50, SD =4.83) than second
grade teachers (M=5.51, SD=4.07), t=2.670, df=142, p=0.008. When ortho-
graphic instruction was examined in terms of recognition and handwriting, grade
one teachers applied more teaching behaviors to teach character recognition in each
lesson (M =2.89, SD=2.58) than grade two teachers (M =1.63, SD=1.93; t=3.326,
df=132, p=0.001), but this was not the case for handwriting (grade one: M=4.61,
SD=3.51; grade two: M=3.89; SD=3.06). There was also a statistically signifi-
cant difference in the number of teaching behaviors first grade teachers (applied to
teach pronunciation; M=4.47, SD=2.55) when compared to second grade teach-
ers (M=2.96, SD=2.33; t=3.715, df=142, p<0.001), but this was not the case
for teaching behaviors for teaching meaning (grade one: M =4.38; SD=2.31; grade
two: M=3.39; SD=2.66).

Grade differences by teaching behavior When comparing how much time first and
second grade teachers spent on each of the 80 teaching behaviors observed (see
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Tablel), alpha was set by dividing the traditional alpha level of 0.05 by the num-
ber of instructional practices for teaching each Chinese character skill (e.g., for
handwriting 0.05 was divided by 18). As can be seen in Table 1, there were no
statistical differences between first and second grade teachers in time spent on pro-
nunciation (alpha=0.0019), meaning (alpha=0.0023), and recognition of char-
acters (alpha=0.0036). For handwriting (alpha=0.0027), one teaching behavior
was applied more often by grade one teachers than grade two teachers. Teachers in
grade one evaluated students’ handwriting more frequently.

Interactions between teachers and students (RQ4)

Two forms of teacher-student interactions dominated the teaching of Chinese char-
acters. First, 49% of Chinese character instructional time in each lesson involved the
teacher interacting with the class (9.67 min across grade one and two teachers com-
bined). Second, another 39% of time spent teaching Chinese characters in each les-
son involved the teacher interacting with individual students (7.68 min across grades
combined). Slightly less than 2% of instructional time involved student—student
interactions, with 1.20% of lesson time involving individual students interacting
with the class (0.24 min across grades one and two combined) and another 0.63%
of lesson time devoted to an individual student interacting with another student
(0.12 min across grades one and two combined). Ten percent of each lesson involved
no interaction between teacher and students or students and students (2.04 min
across grades one and two). Further, the following interactions were not observed
across any of the 144 lessons: teacher to small group, individual student and small
group, small group to small group, or small group to class.

To examine if there were statistical differences by grade in types of interactions
(teacher-class, teacher-individual, individual-class, individual-individual, no interac-
tion), alpha was set at 0.01 (i.e., .05/5 comparisons). During a lesson, grade one
teachers interacted with their class (M =12.10, SD=6.53) more often than grade
two teachers (M=7.24, SD=4.97; t=5.030, df=142, p<.001). Similarly, teacher
to individual student interactions were more common during first grade lessons
(M=9.67, SD=5.05) than during second grade lessons (M=5.69, SD=4.55;
t=4.972, df=142, p<.001). There were, however, no statistically significant differ-
ences in how many minutes were spent in first and second grade lessons in terms of
individual-class interactions (grade one: M =0.20; SD=0.48; grade two: M=0.27,
SD=0.94), individual-individual interactions (grade one: M=0.07; SD=0.26;
grade two: M=0.18; SD=0.62), or no interactions (grade one: M=1.96; SD=1.78;
grade two: M=2.12; SD=2.35).

The characteristics of common approaches for teaching chinese characters (RQ5)
In addition to examining specific teaching behaviors and in-lesson interactions,

we coded, categorized, and extracted meaningful and representative teaching clips
of how teachers taught handwriting, recognition, meaning, and pronunciation of
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Chinese characters. This provided a more holistic representation of how these skills
were generally taught.

Teaching handwriting

Of the 144 online lessons conducted, 103 (72%) taught how to write characters (i.e.,
handwriting). Across these lessons, teachers primarily applied an “analyze-demon-
strate-practice-evaluate” approach to teaching handwriting.

Analyzing structure, strokes, and stroke sequences Almost all teachers asked stu-
dents to critically analyze the structures of characters, their position on grid paper,
and the key strokes needed to create them, and share their observations from these
analyses (items w2 and w3, Tablel). For example: “Before writing, we have to
observe the structure, the middle line of the grid, and the key strokes.” “Who will tell
us what to pay attention to when writing?”.

After students finished sharing their analyses, the teacher summarized students’
observations and then re-emphasized and/or added needed points. This was illus-
trated in one teacher’s summary: “To the right of the ‘B’ (evening; a surname; late;
younger) is the “4f’ (dismiss; avoid; exempt from; not allowed; a surname), this
> (mouth; rim; entrance; department; hole; a surname) should be written slightly
flatter, and “ ) * (a stroke) should be interspersed under the ‘H’ (sun; daytime; day;
time; daily), so as to this will make our characters more beautiful.”

In terms of the character strokes, teachers often highlighted strokes in a character
that were likely to be produced incorrectly. This was done verbally, with a picture,
or through animation (see item w3, Table 1). For instance, one teacher directed stu-
dents to: Pay attention to its stroke sequences. Here first write ¢ | ’, then ‘— on the
horizontal line, and then a long ‘—’.”

After discussing the structures and strokes in one or more characters, some teach-
ers led students to trace characters with their fingers and ask them to say the names
of the strokes according to the stroke sequences as they traced the character (item
w7, Table 1). To illustrate, one teacher told students to: “Please follow the screen

—r—rJ ER]
) b

and trace this character with your right hand. >, >, 77,

Teacher demonstration After students analyzed a character, most teachers demon-
strated how to write it on a blackboard stroke by stroke. Students were directed to
observe how the character was written or to follow its production by tracing the char-
acter themselves (item w6, Table 1). Some teachers also used videos to show how to
write characters (item w5, Table 1). This was illustrated by this teacher: “Let’s see
how the calligraphy master wrote [the character].”

Practice After demonstrating how to write characters, teachers provided time for stu-
dents to practice writing them in their textbooks or on grid paper. Teachers reminded
students of the importance of sitting properly and holding their pen correctly (item
w1, Table 1). One teacher for instance indicated: “Let’s set up a good position and
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hold the pen. Don’t tilt your head. Your feet firmly planted on the ground. The eyes
are one foot from the book, the chest is one fist from the table, and the hands are one
inch from the tip of the pen.” Practice writing characters during a lesson was not labo-
rious, as students traced and copied each character once or twice (item w8).

Showing and evaluating For each lesson, the teacher had a live video connection
with two to four students. After these students finished practicing writing charac-
ters, the teacher invited them to present their writing to the camera. The teacher
then made constructive comments, and asked students to revise the character based
on this feedback (item w11, Table 1). For example, one teacher exclaimed: “You
have written a beautiful ‘ \” (human being), the three ‘— (a stroke) are not equally
spaced. g (gold; golden; money; a surname) can be written a little bit above, and
the last ‘—’ is too close to the bottom of the grid, so you can revise it again.” Some
teachers introduced methods students could use to evaluate their character produc-
tion (item w12, Table 1) as illustrated by this teacher: “After writing, we should
evaluate our handwriting according to the three criteria: whether the characters are
written correctly, whether they are written in the middle of the grid, and whether
the sizes of them are consistent.” Other teachers had students evaluate each other’s
handwriting (item w13, Table 1): “I am not going to comment this time, so please
tell me in which of the strokes he has to revise?”.

Teaching character recognition and meaning The most common method for teach-
ing recognition and meaning of Chinese characters was the Six Principles Theory
of Chinese Script (7N19). Thirty-six percent of the time teachers spent teaching
character recognition involved this approach, whereas 22% of the time devoted to
teaching character meaning applied this method.

When using the Six Principles Theory of Chinese Script, teachers engaged in
activities where they showed images of ancient Chinese characters to help students
understand the meaning of pictographs (£ J£5), explain the abstract orthogra-
phy of characters to help students understand the meaning of ideographs (& =F %),
analyze the composition of character components to help students understand the
meaning of compound ideographs (22 “), and explain the meaning of semantic
radicals to help students understand phono-semantic compound characters (J& 5 )
(item ml, Table 1). Teachers further used the Six Principles Theory to trace the
origin of Chinese characters, present ancient Chinese characters, and/or analyze the
structures of Chinese characters to help students recognize orthography (item rol,
Table 1). Examples of the use of this approach include: (1) “We haven’t learn ‘&%’
(rush pith; core), but we can pronounce it directly from its phonetic radicals, so it’s
pronounced “/[»” (heart; mind; core).”; (2) “ ‘4t (die) in the oracle bone inscription
(FFE 30), its left side is a broken bone and its right side is a kneeling person, means
loss of life.”; (3) and “In ancient times, ‘55’ (music; a surname) was written in such
a way () that the top resembled a silk string and the bottom resembled a frame, and
the overall shape of it resembled an ancient musical instrument.”

Teachers also consciously guided students to grasp the rules of the Six Princi-
ples Theory in order to enhance their ability to learn characters on their own. For
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example, one teacher told her students: “80% of Chinese characters are phono-
semantic compound characters (J& F), which means that for 8 out of 10 char-
acters you haven’t learned, you can guess their meanings by using their phonetic
radical to indicate the pronunciation and their semantic radical to indicate the
meaning.” Generally, teachers explained the Six Principles Theory in easy-to-
understand language and did not over-analyze characters (which may make learn-
ing more difficult). However, there were a few cases where teachers misrepre-
sented the knowledge of the theory.

It should be noted that the Six Principles Theory of Chinese Script can be used to
teach some but not all Chinese characters. This is because Chinese characters evolve
over time, and they become different from the original orthography and meaning of
the character.

Teaching reading of characters

When teaching students how to read or pronounce Chinese characters, teachers
devoted 71% of their time to reading aloud characters and texts containing the newly
taught Chinese characters (items pyl14, pylS5, pl, p2; Table 1). In order to facili-
tate correct pronunciation, teachers repeatedly created opportunities to read aloud
characters or text in multiple parts of the lesson. Before focusing on comprehend-
ing text read in class, some teachers had students read aloud the words in the text
with Pinyin first, then read aloud again without Pinyin, and then read aloud the text.
Some teachers combined teaching the comprehension of text with teaching charac-
ter pronunciation (e.g., they flexibly arranged for students to read aloud during the
explanation of text content). Other teachers combined these approaches, allowing
students to correct, consolidate, and memorize the pronunciation through repeated
readings. Still other teachers designed a variety of ways to guide students’ pronun-
ciation of characters they were reading by having students read together, directing
students to take turns reading aloud, asking one student to read while the other fol-
lowed along, and the teachers and students reading together. Further, some teachers
presented reading aloud activities as a game to stimulate students’ enthusiasm.

Teaching characters in motivating ways

Teaching Chinese characters in motivating ways refers to the interesting, humorous
and witty ways teachers explore the unique characteristics of characters and stimu-
late students’ interests in learning them (Dai, 1999; Dong, 2015). We provide three
examples of how teachers did this.

Songs

Teachers used songs to help student learn the pronunciation, meaning, rec-
ognition, and writing of characters (items py4, pyl2, pyl3, p7, m12, ro9, w4,
Table 1). These included songs written for children, jingles, and pithy formulas
set to music. The songs were short and catchy, and they often presented charac-
ter rules and key points in an easy to remember fashion. Further, some teachers
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encouraged students to memorize characters by creating their own songs: “Lower
right semicircle b, b, b; lower left semicircle d, d, d; upper right semicircle p, p,
p; upper left semicircle q, q, q” (‘b’, ‘d’, ‘p’, ‘q’ here are Pinyin symbols).

Riddles With this practice, specific characteristics of Chinese characters were
compiled into easy-to-understand riddles. Teachers mainly used riddles to teach
character meaning (item m11; Table 1) and recognition (item ro8; Table 1). Some
teachers also asked students to create their own riddles for independent word rec-
ognition: “Let’s guess a riddle to warm up. ‘— 4= & [ (A bite off the tail of
a cow)’; Please think about what character it is?”.

Real-life connections Many teachers found ways of connecting what students were
learning in the classroom to life outside of it. For example, when teaching a char-
acter, some teachers indicated the character could be found outside of the class-
room, and as long as one paid attention to them, one can learn a large number of
characters outside of class time: “We learn characters, not only limited to Chinese
textbooks, we can also recognize characters in real life. For example, when we
watch cartoons and movies at home, the words on the subtitles can also be recog-
nized. When we go out and see the billboards, we can also recognize the words
inside.”

The characteristics of classroom interactions

All classroom interactions were teacher led We observed that all classroom inter-
actions during Chinese character instruction were teacher-initiated. Teacher-class,
teacher-individual, individual-class, and individual-individual interactions all
occurred following teacher instructions or questions. In essence, the 144 observed
lessons were fully teacher initiated and directed.

Students were provided limited opportunities to express themselves Although all
classroom interactions were teacher-led, teachers consciously engaged in bilat-
eral verbal interactions with students, at least in a limited manner. For example,
teachers encouraged students to share their own way to learn Chinese characters,
independently analyze the essentials of handwriting, and act as little teachers to
demonstrate to the class a particular skill.

Interactions when teaching handwriting and meaning When teaching handwrit-
ing and character meaning, teacher interactions with students mostly focused on
activities involving memorization (e.g., memorizing the structure of Chinese char-
acters or the stroke sequences) or comprehension (e.g., explaining the meaning
of Chinese characters to students through various practices). Less common were
interactions focused on application (e.g., students using Chinese characters to
compose words, make sentences, write paragraphs, fill in blanks) or evaluation
(e.g., students evaluating their own or other students’ performance).
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Interactions with students studying at home Due to limitations in the technology,
teachers could only interact with the two to four students who were participating in
the live video connection. Some teachers did, however, encourage other students at
home watching the video to participate in classroom activities, and they encouraged
them to participate along with the two to four students connected live through the
video connection. Some teachers also provided time in the video for students at home
to share their responses and thoughts with their families.

Discussion

This study examined 144 language arts lessons taught by distinguished and expe-
rienced first and second grade teachers to determine how pronunciation, meaning,
recognition, and writing of simplified Chinese characters were taught during emer-
gency remote instruction at the start of the COVID-19 pandemic in Xiangzhou,
China. These lessons were delivered through live video interactions with two to four
students, while other students were able to access them simultaneously at home via
an internet device or on TV. This is the only study we are aware of that directly
observed the teaching of Chinese characters during the pandemic.

Opportunity to learn

The Chinese writing system is complex (Kong, 2020; Tse et al., 2007; Wang &
Leland, 2011), and children cannot learn to read and write Chinese if they are not
provided with sufficient opportunities to learn (Hsiang et al., 2021). While emer-
gency remote instruction provided countries with a tool to ensure students were still
educated during pandemic-related school closures (Di Pietro et al., 2020), many
educators expressed concern that students were not provided with adequate time for
learning when schools moved from in-class to remote instruction (e.g., Blikstad-
Balas et al., 2022; Huber et al., 2020). Because distinguished and experienced grade
one and two teachers designed and delivered the 144 language arts lessons examined
in this study, we predicted that at least one-third to one-half of lesson time would be
devoted to teaching characters. These teachers had the knowledge and experience to
know how to teach such skills as well as understand why it was important to devote
adequate time to mastering them.

As predicted, 58% of lesson time was devoted to teaching characters, with first
grade teachers devoting statistically more time to such instruction (69%) than second
grade teachers (46%). Grade one teachers taught Chinese characters in all 72 lessons,
whereas grade two teachers taught these skills in 63 lessons (88%). It was not clear
why second grade teachers devoted less time to teaching characters than first grade
teachers. The textbook teachers used to guide the construction of lessons (Ministry
of Education, 2016a, b) recommended teaching more characters in second than first
grade. It is possible second grade teachers who designed the lessons believed older
students learned characters faster than younger students, so they devoted less time
to teaching them. It is also possible that second grade teachers felt more pressure to
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teach other aspects of the language arts curriculum than first grade teachers, result-
ing in less character instruction. Future studies examining time devoted to teaching
Chinese characters should ask teachers about the instructional decisions they make.
This was not possible in the current study because we only had access to the lessons,
not the teachers who developed them.

During the 13-week school closure in Xiangzhou, the synchronously delivered
online language arts lessons were offered four to seven times a week. When four
lessons were offered, 96 and 62 min a week were devoted to grade one and two les-
sons, respectively. This rose to 168 and 109 min, respectively, when seven lessons
were offered. On average, 109 min a week were spent teaching characters across
both grades. In contrast, primary grade teachers in Macao, China reported they only
taught characters once every three to four weeks during emergency remote instruc-
tion (Hsiang et al., 2022). These same Macao teachers reported they spent 97 min
a week teaching characters. We suspect this estimate was based on how much time
they devoted to the lesson delivered every three to four weeks. Regardless, lessons
offered by distinguished and experienced teachers in Xiangzhou offered a more con-
stant and deliberate schedule of character instruction than was offered in Macao dur-
ing emergency remote instruction.

Because the pronunciation, meaning and orthography of Chinese characters are
connected (Liu et al., 2003), we further predicted time spent teaching these differ-
ent forms of knowledge would be similar. This was generally the case as 6.32, 5.83,
and 5.49 min a lesson were spent teaching pronunciation, writing, and meaning.
Only 3.78 min per lesson, however, was devoted to teaching character recognition.
When developing lessons, less time may have been devoted to character recognition
because teachers believed students learn how to recognize characters when they are
taught to write or pronounce them. Future research needs to examine these propo-
sitions experimentally (e.g., Does character recognition improve when character
meaning is taught?) and by interviewing teachers about their instructional actions
and beliefs.

It must be noted that empirical evidence on how much time should be spent
teaching different aspects of Chinese characters is not available. Consequently, we
cannot provide a definitive statement on whether the 144 lessons analyzed provided
first and second grade students with adequate opportunities to learn the pronuncia-
tion, meaning, recognition, and writing of Chinese characters. Research is needed
to examine relationships between time provided to teach each of these aspects of
characters and students’ progress in learning them. Undoubtedly, time needed for
learning will vary depending on student and contextual differences (Graham, 2018).

Quality of instruction

The potential impact of opportunity to learn depends on quality of instruction
(Carroll, 1989). In this study, quality of instruction was examined by determining
whether recommended practices for teaching characters were applied, and whether
these practices were delivered in a coherent and logical manner. Our prediction that
distinguished and expert teachers would apply a variety of recommended teaching
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behaviors was supported. All but three of the 80 teaching behaviors assessed were
evident in the 144 lessons. This finding suggests these lessons not only provided
multiple opportunities to learn, but quality instruction as well. Similarly, primary
grade teachers in the Hsiang et al. (2022) study in Macao indicated they used all 64
of the recommended practices surveyed when teaching Chinese characters during
emergency remote instruction.

While the lessons analyzed in this study used many different behaviors to teach
characters, a relatively small number of teaching behaviors were commonly applied
in each lesson as predicted. Typically, a lesson included 14 different behaviors for
teaching characters. This was appreciably lower than the 30 instructional practices
Macao teachers commonly indicated they used when teaching characters to first to
third grade students during emergency remote instruction (Hsiang et al., 2022). This
discrepancy may be a consequence of how data was collected. In the present inves-
tigation, teaching behaviors were observed, whereas as in the earlier study teachers
had to recall how characters were taught. Research is needed to determine if teach-
ers’ self-assessments of how they teach characters is consistent with their observed
teaching behaviors.

When constructing and delivering their lessons, teachers typically applied four
behaviors to teach the following three aspects of characters: pronunciation, mean-
ing and writing. Two teaching behaviors were commonly used to teach character
recognition during a lesson. While the teaching behaviors applied across all lessons
were not identical, a small set of the same instructional procedures were frequently
applied in lessons. For instance, character pronunciation in a lesson mostly involved
the teacher modeling how to say a character and students practicing reading char-
acters in isolation or text with or without Pinyin support. Learning to write a char-
acter in a lesson mostly involved discussing character structure, explaining strokes
and stroke sequence, modeling how to form the character, teacher led tracing of the
character, student copying and tracing the character, and teacher evaluation of char-
acters produced. The most common behavior for teaching character meaning and
recognition was the Six Principles Theory of Chinese Script. Two additional teach-
ing behaviors were frequently used to support meaning (pictures and summarizing
the meaning of a group of words), and one additional teaching behavior was fre-
quently used to support character recognition (replacing components in a group of
characters).

The frequent use of the same behaviors for teaching different aspects of Chinese
characters provided additional support for lesson quality. The application of a small
number of common teaching behaviors provided continuity across lessons. In the
present context, this was particularly important as lessons were designed and deliv-
ered by 61 different teachers. It is also possible that the less frequent application of
a wide variety of other teaching behaviors across lessons was beneficial because it
provided teachers with mechanisms to respond to individual differences and made
lessons more interesting by reducing somewhat the repetitive nature of lessons.
Future research should examine these issues from the perspective of both teachers
and students.

Quality of instruction was further evident in the collected representative examples
that showed how characters were typically taught in the 144 lessons. Consistent with
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our prediction, these examples illustrated that coherent and logical approaches were
applied to teaching the different aspects of Chinese characters. For instance, lessons
provided multiple opportunities to practice the pronunciation of new characters and
supported correct pronunciation with Pinyin as well as teacher and peer support.
Teaching how to write characters primarily followed an analyze-demonstrate-prac-
tice-evaluate approach, whereas the most common approach for teaching meaning
and recognition relied on a coherent system for analyzing the internal structure of
characters (i.e., Six Principles Theory of Chinese Script). Lessons also occasionally
included songs, riddles, and real-life connections to make them more interesting and
relevant.

Obviously missing from our analysis of the quality of the 144 lessons was evi-
dence that they improved student learning. While these lessons applied recom-
mended teaching practices in a coherent and logical manner, we were unable to
collect any data on whether they enhanced the character learning of students par-
ticipating in the lessons interactively or those who viewed them at home. Research
is needed to determine if such lessons positively impact students’ learning of charac-
ters, and whether any observed effects are related to student individual differences.

Further, the 77 teaching behaviors that teachers were observed applying repre-
sented commonly recommended practices for teaching Chinese characters. To our
knowledge, there is no systematic review indicating which of these teaching prac-
tices are evidence-based and which are not. While there is evidence that teaching
practices such as modeling and spaced practice enhances students’ learning of lit-
eracy skills (e.g., Santangelo & Graham, 2016), it is not possible to draw any defini-
tive conclusions about the effectiveness of the large majority of the teaching behav-
iors observed. This needs to be rectified by testing these methods repeatedly using
scientific methods.

Implications and summary

This study examined an approach to delivering instruction remotely that was used by
the Xiangzhou School District during the first wave of COVID-19 school closures in
2020. Distinguished and experienced teachers developed and delivered lessons syn-
chronously to a small number of students, while simultaneously delivering these les-
sons to students at home via internet and TV. We specifically analyzed 144 Chinese
language arts lessons developed by these teachers to determine if they provided a
compelling means for teaching Chinese characters to first and second grade students.
This was generally the case, as the lessons provided students with opportunities to
learn and practice Chinese characters, applied recommended teaching procedures,
and provided coherent and logical approaches to instruction. Thus, this approach to
remote instruction provides a viable model for teaching Chinese characters during
future school closures.

The model used by the Xiangzhou School District is not only applicable to other
schools in the Greater China region, but provides a model that can be applied in
other countries as well. For example, if it is clear that emergency remote instruc-
tion will occur for an extended period of time, a school district could task its most
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effective teachers to design a series of coordinated lessons for teaching critical spe-
cific skills and processes. These lessons could undergo evaluation and revision by
other teachers, and then be implemented synchronously, asynchronously, or both by
the teachers who developed them. We would argue that the decision to use such a
model should not occur at the last moment when sudden closures are forced upon
schools. Instead, decisions on how to proceed should be made proactively, before
school closures are mandated. This will provide school systems with more time to
identify expert teachers, develop lessons that can be delivered synchronously, and
determine how to evaluate the effects of this approach.

While the 144 lessons analyzed in this investigation had many positive features,
they can be improved. We predicted that interactions between teacher and students
would be mostly teacher directed. This was the case as all interactions in the lessons
were teacher directed. This may have occurred because teachers were not comfort-
able encouraging other forms of interactions (e.g., student to student) in this digi-
tal format, especially since they knew other students would be watching the lesson
remotely and not be able to interact with the teacher or students participating in the
live lesson. It was also possible that students who were part of the live lesson did not
initiate interactions because they were new to online learning and were reluctant to
take the initiative in an unfamiliar situation. Nevertheless, if this approach is used to
provide instruction in the future, it is important that student-initiated interactions are
better facilitated.

It was not possible to determine if the instruction provided in the lessons was
responsive to students’ needs and interests. While we did observe that some lessons
connected learning to students’ lives and used songs and riddles to make lessons
more interesting, this did not occur as frequently as we would have liked. The devel-
opment of future online synchronous lessons to teach Chinese characters (or other
skills) needs to make responsive instruction a priority.

Finally, the current study provided a window into how distinguished and experi-
enced educators teach Chinese characters. The teachers who developed the lessons
evaluated here undoubtedly possess useful knowledge about how to provide such
instruction. The methods they used can serve as helpful models for other educa-
tors as they teach Chinese characters. They may also inspire researchers to scien-
tifically test methods they view as particularly promising or effective (Graham &
Harris, 2014). Some caution must be exercised in such pursuits because it is difficult
to determine with any certainty which teaching behaviors should be emulated. As a
result, it is important for teachers and researchers to carefully evaluate the applica-
bility of any teaching behaviors used in these lessons before applying them for their
OWN purposes.

Appendix—Six principles of Chinese script
The Six Principles Theory of Chinese Script refers to six ways of constructing Chi-
nese characters, including four ways of creating Chinese characters and two ways

of using characters. Four ways of creating Chinese characters provide a tool for
analyzing the internal structure of characters, providing students mechanisms for
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recognizing characters and determining their meaning. Chinese characters can be
divided into four categories according to four different ways of creating Chinese
characters: pictographs (%% 7), ideographs (#§5+F), compound ideographs (£
&F), phono-semantic compounds (F& & 7).

Pictographs (% JE£7) refer to the drawing of characters according to the shape of
objects. It can be said that the pictographs are closest to the pictures. For example,
“H" (sun) is a pictograph. Its ancient orthography is like “ @”. The round outline
represents the shape of the sun, and the point in the middle represents the sun’s rays.

Ideographs (f§5) are to add indicative symbols on the basis of pictographs
(B F) to emphasize what is to be expressed or to represent abstract concepts.
For example, “E.” (daybreak) is a ideograph. The “— added under the “H” (sun)
means the sun rises from the ground, which means daybreak.

Compound ideographs (2% ¥") consists of two or more characters that combine
their meanings to represent another concept or thing. “B> (bright) consists of the
H” (sun) and the “H” (monn). Because the sun and the moon are both bright, so the
combined meaning of bright.

A phono-semantic compound (J& 7 %) is composed of a phonetic radical (75 %/
755%) which cues pronunciation, and a semantic radical (X fF//5%) which cues

meanings. For example, the pronounciation of “f&” (ging) is similar with its pho-

netic radical “7"” (qing) and the meaning of “H&” (sunny) is related to its semantic

radical “H” (sun).
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