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Abstract

In this paper we report on a survey study of teachers’ perceptions of how mathematics textbooks, including broadly student
books, teacher manuals, and exercise books, facilitate or hinder teachers’ teaching in Shanghai educational settings. For the
study we established a conceptual framework about teachers’ teaching, partly drawing on Shulman’s model of pedagogical
reasoning and action of teachers. The data were collected from a stratified random sample of 133 mathematics teachers in
13 secondary schools through a questionnaire, and follow-up interviews with 24 of them. The results revealed the following:
the textbooks were highly regarded and used by the Shanghai mathematics teachers as facilitators rather than barriers for
their teaching and instructional change, and the facilitation was most evident in the process of transformation and compre-
hension, and least evident in evaluation in teachers’ pedagogical reasoning and action; compared with student books and
exercise books, teacher manuals played a larger facilitating role in teachers’ teaching; and finally, compared with teacher
characteristics, school characteristics had a greater influence on the extent to which textbooks played a role of facilitation or
hindrance for teachers’ instructional practice. Implications and suggestions are given at the end of the paper.

Keywords Instructional change - Role of mathematics textbooks - Pedagogical reasoning and action - Shanghai
mathematics classroom

1 Introduction

The outstanding performance of Shanghai students as shown
in the recent PISA tests (e.g., OECD, 2013, 2019), particu-
larly in mathematics, has gained widespread attention at
home and abroad from educational researchers, policy mak-
ers, and practitioners. Researchers have explored the reasons
behind this result by looking into different aspects, such as
classroom and pedagogical features (Boylan et al., 2018; Wu
& Bao, 2016), culture and policy (Tan, 2013), contextual
influences (Sellar & Lingard, 2013; Zhang & Kong, 2012),
and textbooks or, more broadly, curriculum resources (Boy-
lan et al., 2019; Oates, 2014; Wang & Fan, 2021).
Although it is commonly acknowledged that mathematics
textbooks play an essential role in the process of teaching
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and learning, especially in East Asian countries, most avail-
able relevant studies have concentrated generally on the text-
books themselves, and surprisingly, there have been virtually
no studies focusing on how mathematics textbooks play a
role in teachers’ teaching in Shanghai educational settings.
In this paper, we report on a survey study, as part of a larger
study, to contribute to this line of research, investigating
how textbooks play a role, as a facilitator or a barrier, in
Shanghai mathematics teachers’ teaching and instructional
change. With a focus on secondary schools, the overarching
research question is as follows:

To what extent do textbooksplay a facilitation or hin-
drance role in Shanghai teachers’ teaching of math-
ematics?

In this study, considering the Shanghai context, the term
‘textbooks’ is broadly defined to include student (text)
books, teacher manuals (guides), and student exercise books
(hereafter ‘exercise books’), as all mathematics teachers in
Shanghai secondary schools are equipped with one student
book, one teacher manual, and one exercise book for each
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grade they teach in a semester. Approved by the educational
authorities, the standard books in this set are Shanghai
teachers’ essential instructional resources and hence are
juxtaposed together to provide a relatively comprehensive
picture of Shanghai teachers’ teaching concerning the use
of textbooks. Furthermore, under the overarching research
question, we seek to determine if there exist differences
between various groups of teachers concerning the role of
textbooks in their teaching. Therefore, this study is also
steered by the following two sub-questions derived from
the general research question:

1. Do textbooks play a facilitation or hindrance role differ-
ently for different teachers in their teaching?

2. Do different types of textbooks play a facilitation or
hindrance role differently in teachers’ teaching of math-
ematics?

By addressing these questions, we hope not only to obtain
a general picture of the role that textbooks play in Shang-
hai teachers’ teaching of mathematics, and provide research
evidence that contributes to filling the gap in the existing
research literature, but also to shed light on how textbooks
should be developed and used to better facilitate teachers’
teaching of mathematics beyond the Shanghai educational
settings.

2 Literature review

The issue about what role textbooks play in teachers’ teach-
ing is closely related to teachers’ use of textbooks. The latter
is one of the three main areas of empirical research centering
around mathematics textbooks, as identified in a relatively
comprehensive review on mathematics textbook research
(Fan et al., 2013).

Concerning teachers’ use of textbooks, researchers con-
sistently pointed out that it had been under-studied for a long
time, partly because of difficulty in collecting the empirical
data (e.g., Fan, 2013; Love & Pimm, 1996). Nevertheless, an
increasing number of studies have been conducted in more
recent years in this area' (e.g., Lepik et al., 2015; Thompson
& Senk, 2014; Ulusoy & Incikabi, 2020). Of these studies,
some reported that differences in the use of textbooks may
or may not exist across different groups of teachers (e.g.,
Jamieson-Proctor & Byrne, 2008; Manouchehri & Good-
man, 2000). Moreover, some studies revealed that teachers
had different levels of fidelity to different aspects in their use

! Readers who are interested in knowing more about earlier studies
on teachers’ use of textbooks may refer to the work reported by Fan
et al. (2013).
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of textbooks (e.g., Grouws et al., 2013; Johansson, 2017).
From these studies, we can see that the issues relating to
teachers’ use of textbooks are complex and can have rather
different patterns. In addition, most of these studies have
focused on issues concerning the frequency or patterns of
textbook use, with those concerning the effect of using the
textbooks seemingly largely neglected.

Regarding the role of textbooks, it was commonly found
that textbooks played an essential role in teachers’ prepara-
tion and planning for lessons (Li et al., 2009; Viholainen
et al., 2015). They also had an impact on teachers’ teaching
behaviors, such as introducing new content and assigning
homework (Gracin & Matié, 2019), structuring teaching and
learning (Sosniak & Perlman, 1990), arranging in-class exer-
cises (Pepin et al., 2013), teaching strategies (Fan & Kaeley,
2000), and explanations and activities (Carnine, 1991).

Some researchers have also conducted studies on whether
textbooks play different roles for different teachers in their
teaching. For example, Lepik et al. (2015) found that teach-
ers from different countries treated textbooks differently
in responding to the question of whether or not textbooks
served as their primary tool in lesson planning and prepa-
ration, which was regarded to be at least partially due to
the effect of different traditions. Haggarty and Pepin (2017)
found that compared with experienced teachers, less experi-
enced teachers or non-specialist teachers relied more on text-
books because of the lack of time for lesson planning (see
also O’Keeffe & White, 2017). On the other hand, Johans-
son’s study (2017) of three Swedish teachers revealed that
despite the differences between these teachers, the textbooks
played, to a large degree, a similarly guiding role in their
teaching.

It should be stressed that although issues of how text-
books are used by teachers and what role textbooks play in
teachers’ teaching are closely related, they are not identical,
as the former is in a sense neutral or value-free (e.g., regard-
ing patterns of use), but the latter involves a further value
judgement, especially when it comes to the issue of whether
textbooks play a facilitation or hindrance role in teachers’
teaching. Nevertheless, in the previous literature, this value
judgement was rarely examined.

As key teaching materials, textbooks are intended to be
used in different stages of teaching. As Shulman (1987)
pointed out: “The text may be a vehicle for the accomplish-
ment of other educational purposes, but some sort of teach-
ing material is almost always involved” (p. 14). According
to Shulman, in general, teachers’ teaching is initiated by
some form of ‘text’—a textbook or other teaching materi-
als—and their pedagogical reasoning and actions for teach-
ing involve a cycle through the activities of ‘comprehension’,
‘transformation’, ‘instruction’, ‘evaluation’, ‘reflection’ and
‘new comprehension’ (see more details below); moreover,
educational materials (including fextbooks) and structures
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“comprise both the tools of the trade and the contextual con-
ditions that will either facilitate or inhibit teaching efforts”
(p- 10, emphasis added). This aspect leads to the issue of
whether textbooks facilitate or hinder the processes of teach-
ers’ pedagogical reasoning and actions.

There are a few studies addressing, implicitly or explic-
itly, issues concerning the facilitating or hindering role
of textbooks in the aforementioned processes of teachers’
teaching of mathematics. For example, focusing on ‘com-
prehension’, Ding et al. (2013) found that Chinese textbooks
may help teachers to acquire directly the knowledge that ‘0
cannot be a divisor’, while Davis (2009) argued that the two
US textbooks in his study generally had little effect on teach-
ers’ understanding of exponent properties. Furthermore, an
analysis of a popular set of textbooks for upper primary
mathematics in Spain found that mathematics textbooks may
become an obstacle when learning the topic of measure,
since these textbooks show a very skewed approach to the
teaching of this topic (Mengual et al., 2015).

With regard to ‘transformation’, it was reported that Cana-
dian post-secondary teachers regarded textbooks as ‘good
resources’ in sequencing and presenting the content as well
as selecting exercises in their lesson planning (Gonzélez-
Martin et al., 2018). On the other hand, contrasting results
about the role of textbooks (including teacher guides), as a
facilitator or barrier, concerning teachers’ teaching methods
were discovered (e.g., Davis, 2009; Mati¢ & Gracin, 2021;
Ulusoy & Incikabi, 2020). Based on the TIMSS Video Study
criteria, Vincent and Stacey (2008) claimed that features of
some best-selling Australian textbooks can be seen contrib-
uting to the low-procedural complexity, highly-repetitive,
lack-of-reasoning mode of teaching, also known as ‘shallow
teaching’.

In terms of ‘instruction’, it was reported that teachers’ use
of examples of textbooks might help their students overcome
difficulties (Davis, 2009; Gonzalez-Martin et al., 2018) and
engage in active knowledge organization (Prediger et al.,
2021). Furthermore, regarding assessment or ‘evaluation’ in
Shulman’s terms, some researchers found that textbooks pro-
vided problems and applications that were helpful (O’ Keeffe
& White, 2017) or not so helpful (Divrik et al., 2020) for
teachers’ assessment and evaluation, and textbooks could
also serve as a reference in teachers’ ‘reflection’ on their
teaching, which was the case in a Shanghai teaching research
group’s attempt to support a junior teacher’s professional
learning (Ding et al., 2017).

It is worth noting that researchers have also pointed out
that textbooks could play an important role in mathemat-
ics education reform (Carnine, 1991; Gravemeijer, 2014),
as reform textbooks could reflect the ideas of curriculum
reforms (Martin et al., 2001). For example, Kilpatrick
(2012) argued that ‘new math’ reformers in many countries
brought their ideas into schools through textbooks and other

instructional materials, while Nie et al. (2013) compared
the role of reform standards-based and traditional textbooks
used by mathematics teachers in the US and argued that
these two series of textbooks played a different role in teach-
ers’ intended learning goals.

To summarize, earlier research revealed that textbooks
largely played an important role in supporting teachers’
mathematics instruction in different countries, but differ-
ent patterns existed among different countries and different
teachers, and in some cases, textbooks did not offer help and
instead caused hindrance for teachers’ teaching. Most studies
were of small scale, based on self-report data, and almost all
using non-random samples. Overall, existing studies either
focused on the pattern of using textbooks without specifying
the impact of their use, or paid attention only to the facilita-
tion or hindrance of textbooks on some aspects or processes
of mathematics teaching rather than giving a whole picture
of it. Thus, more specific and systematic research is needed
in this area. Finally, there has been little research focusing
on how mathematics textbooks play a role in teachers’ teach-
ing in Chinese—let alone Shanghai—educational settings.

3 Methodology

To examine how mathematics textbooks facilitate or hinder
Shanghai teachers’ teaching, we established a conceptual
framework, drawing partly on Shulman’s (1987) model of
pedagogical reasoning and action, and employing both quali-
tative and quantitative methods.

3.1 Conceptual framework

As aforementioned, Shulman’s (1987) pedagogical reason-
ing and action framework consists of a cycle of the follow-
ing processes: (1) Comprehension of what is to be taught,
including that of purpose, subject matter structures, and
ideas within and outside the discipline, in a critical way;
(2) Transformation of the comprehended ideas into man-
ners suitable for teaching, which requires a combination of
preparation, representation, selection, adaptation, and tailor-
ing them to students’ characteristics; (3) Instruction, which
refers to the observable forms of classroom teaching, such as
management, presentation, and questioning; (4) Evaluation
of students during interactive teaching or summative feed-
back, as well as teachers’ own performance; (5) Reflection,
which involves looking back at what has occurred in teach-
ing and learning, and then reconstructing, reenacting, and/
or recapturing teachers’ and students’ performance. After
these processes, teachers achieve new comprehension of the
purposes, the subjects to be taught, the students, and the pro-
cesses of pedagogy themselves, and thus start a new cycle.

@ Springer
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We have three reasons to draw partly on Shulman’s
(1987) theoretical model. First, earlier research (Fan et al.,
2004) and, in fact, our personal experiences about math-
ematics teachers in different secondary schools in Shanghai
and other parts of China, have made us aware that textbooks
are most commonly involved in the whole process of Chi-
nese teachers’ teaching, that is, activities before, during, and
after class such as lesson planning, in-class questioning, and
after-class evaluation and reflection, which suggests the need
for a framework systematically covering all activities of the
whole process; in comparison, most of the previous frame-
works focused on particular aspects for different purposes
(e.g., Brown, 2009; Remillard, 2005). Second, as Shulman’s
model addresses the whole cycle of teachers’ teaching, it
can help us to look into how textbooks play a role in their
teaching in a comprehensive manner, which is an impor-
tant purpose of our study. Third, as in many other countries,
teachers’ professional learning and reflective teaching have
received increasing attention in China’s new curriculum
reform, which started from the beginning of the twenty-
first century (China Ministry of Education, 2011; Shanghai
Municipal Education Commission, 2004), and Shulman’s
model, integrating pedagogical reasoning and action of
teaching, is in alignment with such a reform philosophy that
emphasizes teachers’ reflective or inquiry teaching (see also
Darling-Hammond, 2006). Therefore, we believe examining
how textbooks, essential in Chinese teachers’ teaching, play
arole as facilitators or barriers in their pedagogical reason-
ing for teaching is not only necessary, but also timely.

Having said the above, we must point out that, to serve
the purpose of this study, some adaptations of Shulman’s
theoretical model are necessary, given that it is not specifi-
cally for the teaching of mathematics, let alone the use of
mathematics textbooks, nor was it specifically formulated
for Chinese educational settings.

Specifically, a few components in Shulman’s model were
excluded in this study as they were not applicable in the
context of mathematics classroom or textbook use, and in
particular, the component ‘new comprehension’ was not
included, because in terms of Shulman’s conceptualization,
this component is more pertinent to teachers’ knowledge
growth and for the beginning of the next cycle of action.
Moreover, some components were adapted in terms of the
mathematics education context (e.g., ideas within and out-
side mathematics). Furthermore, some components (e.g.,
the ideas of Shanghai/Chinese curriculum reform) were
included to take into account the educational contexts of
China and Shanghai.

Table 1 shows the conceptual framework, partly draw-
ing on Shulman’s model with adaptation to the teaching of
mathematics and to the educational contexts in Shanghai,
including the mathematics curriculum reform, as mentioned
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above. For illustrative purposes, concrete examples are given
in the table.

3.2 Sample

For a better representativeness of sample, we applied a
multi-stage stratified random sampling method in a highly
strict manner by first selecting districts, then schools, and
finally, teachers.

First, we randomly selected 10 districts from all 16 dis-
tricts in Shanghai. Then, we classified all the 528 secondary
schools? in the 10 districts into two categories in each dis-
trict: high-performing schools and ordinary schools, based
on the lists of high-performing schools in all but one of the
10 districts published on a local educational website.® For
the district with no such list on the website, we invited a
teaching research fellow in the district’s Education Bureau
to help identify the high-performing schools in the district.
The results of classification were validated by local educa-
tional experts.

We then randomly selected a high-performing school and
an ordinary school from the two categories in each district
and in total, 10 high-performing and 10 ordinary schools
were selected and invited to take part in the study. Due to
various reasons including the impact of the COVID-19
pandemic, five high-performing schools and eight ordinary
schools from nine districts agreed to participate.

To collect the data, we distributed the questionnaire to all
137 mathematics teachers in the 13 schools and received it
back from 133 of them. Among them, 24 teachers were fur-
ther interviewed (see more details below). Table 2 provides
a profile of the participating teachers.

3.3 Research instruments

Based on the conceptual framework, a questionnaire was
designed mainly to obtain quantitative data, and this was
followed by a structured interview designed to obtain more
qualitative and in-depth information.

The questionnaire consisted of three parts.* Part one col-
lected teachers’ demographic information, or teacher charac-
teristics, including gender, age, teaching experience, educa-
tional backgrounds, and locations of their schools.

Part two was designed in line with the features of the
Shanghai mathematics textbooks. Using a 4-point Likert

2 In Shanghai, secondary education comprises 4 years from grades
6-9. Some schools in this study also offer primary education from
grades 1-5. Only secondary teachers were included in the study.

3 https://edu.online.sh.cn/education/gb/content/2019-11/19/content_
9439937 .htm.

* The English version of the questionnaire can be seen in Online
Resource 2.


https://edu.online.sh.cn/education/gb/content/2019-11/19/content_9439937.htm
https://edu.online.sh.cn/education/gb/content/2019-11/19/content_9439937.htm

1317

Are textbooks facilitators or barriers for teachers’ teaching and instructional change? An...

(PIASIYDE 1M SIATIOR[QO A JOYJoyM UO JOI[AI
puUe [enURW SISYOELS) Y} UT PAJRIIPUI SIATIOR[QO JY) MIIARI P[NOJ SIAYIL)

‘U0SS9 © I9)Je “3°9) SUOIOAI SUIYORa) AW 91LII[I0R] SYO0QIXI], 197 W] 97 W] ssa001d TeuonONIISUT UMO S, QU0 FurzATeue A[[eont) uonoapyey
(so[3uerLn [exjeqnbo
Jo sanxadoid ay) Jo Surpuejsiopun sjuopnis 159} s1oyoea) d[oy pnod jooq
9SI0I9X2 ) Ul S9[3ueLy) [exoje[inbg, jrun 9y) ur ysel e ©°3'9) Suryoes) Aw
ur (*939 ‘5159 JIUN ‘UONBNJBAD [BIO ‘OSIOIOXD WOOISSB[D S [INS JUIWSSISSe SJIUN JO SUOSSI[ JO PUD 3} e JurpuelsIopun Juap
JATJBULIOJ JO) JUSWISSISSE PISeq-ss9001d 91elIIoe] sY00qIXa], g W] GZ—pg swa)  -ms Sunse) ‘Suryoes) aandeIoul SuLINp SUIPUEBISIOpUN JUIPNIS SUDOAYD uonenfeag
(euryd
(WOOISSB[O SONBWAYILW UL SUONBATIOW SIUIPNIS 9)B[NWIS P[NOD J0Oq /TeySueyS UI) WIOJoI WN[NOLLIND Ul PIJBIOAPE S9o1108Id [RUOnONNSUL
JuapmIs Ay} ur AJANOR UO-SPUBH, UOTIOS A} “°S°9) SUIYOB) WOOISSL]d Ul ‘3uruonsanb ‘suonoeIalul ‘suoneAnOW puB SANMOYYIP ‘Uondoouoosu
SUONBATIOW SUTUIBI] SIUSPNIS June[nuuns AW AJeII[I0.] SY00qIX], 1§ W] €7—81 swalp JO UOTIBIIPISUOD :SONSLIAIOBIRYD JUIPN)S 0} Surio[re} pue uoneidepy uonoNISuf
Surdeuew pue SurziuesIo ‘Furyora) Jo SOPOW UONII[AS
(uoss9[ e Surredard ur [enuew 19yoe) suonjeuedxa ‘sojdwexa :uonejuasardoy
9 ur pajuasaxd saAn0alqo Juryoes) ) MOT[OJ P[NOD SIAYILI) “°T'3) Uos Sur
-$9[ Yora 10J $aA123[qo Surtures] Sumes Aw 9)BII[I0.] SY00QIX], :0] W] L1-0] swa)]  -ouanbas pue Surmionmns ‘sasodind Juryoes) jo uoneoyissed :uoneredord UONBULIOJSURI],
(snquoyx pue
‘913ue)oarl ‘werdolayfered U29MIAQ SUONOAUUOD PUL)SIOPUN 1)) SIUIPNIS
I1oy) pue s19yoed) d[ay p[noo [enuewr Ioyoe) Ul suonsag3ns ‘g opeis ur
Stexare[uipen), 191deyd oy Juryoea) uaym “'3-9) SoONLWAYIBW JO SUONIU SONSLIv)ORIRYD SIUAPNIS ‘OFpajmou]
-U09 [BUI)XD PUB [BUIIUI JO SUIPUEBISIOPUN AUI 9)BII[IOR) SYOOQIXIL, ] W] 6—1 SWA) JUUOD [EONBWAYIBW ‘SONBWYILW IPISINO Pue UIyIIm seapr ‘sasodind jo  uorsusyardwo)
aIreu
-uonsanb jo om) jred
ordwrexa Surpuodsariod pue wayr Arejdwoxyg Ul paurejuod Wajy uondrisog uorsuawI(

sonewayjew Jo Suryoea) SIAYIL?) UI 9[0T SY00qIXd) Y} SUIUIAOUOD YIomdwelj [emdeduod v | djqel

pringer

a's



1318

L.Fanetal.

Table 2 Profile of participating teachers* (N = 133)

School characteristic

Teacher characteristic

School level School type School location Gender Length of teaching Highest qualification
experience (years)
High-per- Ordinary Public Private Urban Suburban M F (0,100 (10,200 >20 Diploma Bachelor Master
forming
Number 59 74 93 40 64 69 35 98 45 41 47 1 107 25
% 444 55.6 69.9 30.1 48.1 51.9 263 73.7 338 30.8 353 0.8 80.5 18.8

*More detailed information is given in Online Resource 1

**]0 years or less

scale (4 for ‘strongly agree’ and 1 for ‘strongly disagree’),
all 26 items in this part aimed to reveal how the textbooks
facilitated teachers’ teaching in the five different dimen-
sions (or components in Shulman’s terms): comprehension,
transformation, instruction, evaluation, and reflection (see
Table 1). Details concerning each item can also be seen in
Tables 3, 4, 5, and 6.

The last part comprised two open-ended questions
(OEQ). OEQ 1 asked teachers to describe whether textbooks
facilitated their teaching in one of their recent lessons and, if
s0, to give one concrete example, while OEQ 2 asked them
to describe whether textbooks failed to facilitate or even
hindered their teaching.

The structured interview was designed to gather in-
depth information by asking teachers questions focusing
on whether and how textbooks facilitated or hindered their
teaching of mathematics and instructional changes as advo-
cated in Shanghai’s curriculum reform, and the role the
textbooks played in different processes (e.g., preparation for
the lesson, activities during instruction, and reflection after
instruction) of their teaching.

A pilot study was conducted in May, 2020, with four
mathematics teachers from two non-sample secondary
schools in Shanghai completing the questionnaire and two
of them being further interviewed. The results were overall
positive, and the feedback was used for refining the research
instruments. The final questionnaire has a Cronbach’s o of
0.98, indicating high reliability.

3.4 Data collection and analysis

The questionnaire survey took place in June 2020. As
described above, the questionnaire was distributed to all 137
mathematics teachers in the 13 schools, and collected back
from 133 of them—a response rate of 97.1%.

Following the questionnaire survey, 26 teachers from the 13
schools were invited to participate in the interview, and even-
tually 24 of them were interviewed face-to-face (17 teachers)

@ Springer

or online (7 teachers), with an average duration of 23.0 min.
The interviewees had different lengths of teaching experience
with an average of 13.9 years. All interviews except one were
audio-recorded, and one was recorded in written notes.

The interview data in audio records were first transcribed
into text in Chinese and then, together with the written
notes, translated into English. For anonymity, T1 to T24
were used to refer to the 24 interviewees for data analysis.
Two researchers coded the data collected from the OEQs
and the interview. In general, the procedure was straightfor-
ward with high consistency. In a few cases, a third researcher
was invited to decide codes for more complex situations to
ensure reliability.

4 Results and discussion

Below we report first the overall results on how mathematics
textbooks facilitated (or hindered) teachers’ teaching, fol-
lowed by the results in terms of different groups of teachers,
and finally the results in terms of different kinds of text-
books, that is, student books, teacher manuals, and exercise
books.

4.1 How textbooks facilitated teachers’ teaching

As described earlier, the study examined how textbooks
facilitate Shanghai teachers’ teaching by examining five dif-
ferent dimensions, namely, comprehension, transformation,
instruction, evaluation, and reflection.

4.1.1 Comprehension

Table 3 presents the results concerning how the textbooks
(including the student book, teacher manual, and exercise
book) facilitated teachers’ teaching in ‘comprehension’ in
nine aspects.

The results clearly show that teachers overall had a
highly positive view in all nine aspects. More specifically,
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Table 3 How textbooks facilitated teachers’ comprehension (N = 133)

Student Teacher Exercise Overall
book manual book

M SO M SO M SO M SD

Of ideas within and outside mathematics

Understanding of internal and external connections of mathematics 354 052 366 049 3.44* 056 3.55* 0.46
Of mathematical content knowledge

Understanding of mathematical concepts 362 049 373 046 3.50 052 3.62 043

Understanding of mathematical formulas and theorems 362 049 370 048 3.50 056 3.61 045

Understanding of mathematics thinking and methods 341 058 3.62 053 335 0.60 3.46 0.51

Understanding of different representations of mathematics 3.45% 0.56 3.55° 0.54 3.37° 0.59 3.46° 0.51
Of purposes

Understanding of the objectives of knowledge and skills specified in Mathematics Cur- ~ 3.54 0.54 3.68 049 345 0.60 3.56 0.47
riculum Standards

Understanding of the objectives of processes and methods specified in Mathematics Cur- 3.44 0.58 3.62 0.52 336 0.61 3.47* 0.51
riculum Standards

Understanding of the objectives of affects, attitudes, and values specified in Mathematics 3.31* 0.63 3.44 0.63 3.21 0.64 3.32* 0.59
Curriculum Standards

Of students’ characteristics

Knowing students’ characteristics 3.14* 0.73 320 0.71 3.19 0.75 3.18* 0.68
AN =132
°N =131
°N =130
B s

The definition of ‘fractions’ is given as the division of two

T FAERH o TR A (rcion) 23 e POSitive integers, which is in fact the definition of positive
B et q
Z%ﬁ — aﬂu,ﬁng AR T R fractions.

P a -
Lipthonzs.

3
ST e tgen Ly,
3

Student book (Grade 6, Semester 1), p. 29
Here, integers and fractions are collectively defined as

R G R A A i o .
A A AR ‘rational numbers’, and the figure below shows that

EfH
e SR ‘integers’ include positive integers, negative integers and
aa [ ERU < . . » . .
i { Giile zero; ‘fractions’ include positive fractions and negative

fractions.

0 R AT B R U 2 B 1R
BB ATEXA T, B 947 B 2

The text box below the figure also explains that if integers

can be viewed as fractions with denominator 1, all rational
Student book (Grade 6, Semester 2), p. 3
numbers are fractions.

Fig. 1 Definitions of ‘fraction’ and ‘rational number’ given in the grade 6 student books (Shanghai School Curriculum Reform Committee,
2019a, 2019b); English added
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according to the responses, textbooks were most helpful in
their ‘understanding of mathematical concepts’ (M = 3.62)
and ‘understanding of formulas and theorems’ (M = 3.61),
followed by ‘understanding of the objectives of knowledge
and skills specified in Mathematics Curriculum Stand-
ards’ (M = 3.56), ‘understanding of internal and external
connections of mathematics’ (M = 3.55), ‘understanding
of the objectives of processes and methods as specified in
Mathematics Curriculum Standards’ (M = 3.47), ‘under-
standing of mathematics thinking and methods’ (M = 3.46),
‘understanding of different representations of mathematics’
(M = 3.46), ‘understanding of the objectives of affects,
attitudes, and values specified in Mathematics Curriculum
Standards’ (M = 3.32), and finally ‘knowing students’ char-
acteristics’ (M = 3.18).

In the responses from 111 teachers to OEQ 1 in the ques-
tionnaire, 82 (73.9%) teachers confirmed that textbooks
had facilitated their teaching in their recent lessons and 78
(95.1%) also provided concrete examples. Among the exam-
ples, 62 (79.5%) were about facilitating teachers’ ‘compre-
hension’, with 24 teachers showing how textbooks helped
them in understanding mathematics concepts and 38 teach-
ers in understanding mathematical formulas and theorems.

During the interviews, nine teachers explained how text-
books helped them teach mathematical concepts. For exam-
ple, T9 pointed out that the formal and standard expressions
of mathematics concepts given in student books offered
essential help in her teaching. Another example was offered
by T24, who used the textbook’s treatment of ‘expanding
number systems’ as an example and elaborated that in the
first semester of grade 6, the definition of fractions was
introduced; later, the concept of rational numbers was intro-
duced in the second semester of grade 6, in which was writ-
ten in the textbook: “integers and fractions are collectively
called rational numbers”; and it specified that this definition
also included negative fractions. T24 elaborated: “Nowadays
the spiral-approach development of students’ knowledge
is emphasized, especially how to teach certain knowledge
to students at different ages, [...] and I think this is well-
designed, the spiral-approach development of knowledge is
beneficial to students.”

Figure 1 shows the two textbook pages mentioned above.

It appears clear that the reason teachers reported that text-
books offered the least help in facilitating their ‘knowing
students’ characteristics’ was related to the fact that text-
books were for general and potential students but teachers’
teaching was for specific and real students. This was revealed
during the interview with T2, who explained that textbooks
could not tell his students’ prior knowledge, and when teach-
ing the method of solving linear equation in one variable
(grade 6), he found that textbooks assumed all students
would have learned ‘the properties of an equation’, which
was not true in his class.

@ Springer

4.1.2 Transformation

Table 4 shows teachers’ responses concerning how textbooks
facilitated their ‘transformation’ as defined earlier.

Again, the teachers overall had a highly positive view in
all the aspects. According to the responses, textbooks helped
most in facilitating their ‘setting learning objectives for each
lesson’ (M = 3.57) and ‘designing the overall structure of
teaching contents’ (M = 3.57), followed by ‘selections of
examples in classroom teaching’ (M = 3.53), ‘explanations
of contents in classroom teaching’ (M = 3.52), ‘penetration
of mathematics thinking and methods in classroom teach-
ing’ (M = 3.48), ‘selections of representations in classroom
teaching” (M = 3.47), and finally ‘selections of teaching
modes in classroom teaching’ (M = 3.42) and ‘organizing
activities in classroom teaching’ (M = 3.42).

The fact that the teachers regarded textbooks highly, espe-
cially teacher manuals (M = 3.71), as a facilitator for their
setting of lesson objectives is not surprising, since the text-
books in Shanghai provided clear messages about learning
objectives, and in the case of teacher manuals, explaining
general objectives of learning mathematics and the learning
objectives of a semester, of a chapter, and finally of a lesson.
This was also confirmed during the interviews, in which six
teachers reported that textbooks supported their setting of
lesson objectives, and TS particularly illustrated that at the
beginning of lesson planning, he would analyze the learning
objectives of a lesson provided in the teacher manual.

In response to OEQ 1, five teachers used the chap-
ter ‘Quadrilaterals’ in the student book as an example to
explain how textbooks facilitated their designing the overall
structure of content of teaching, and they indicated that the
sequence and structure of the chapter were reasonable, as
the parallelogram was introduced first and the definitions of
rectangle and rhombus were then introduced based on the
parallelogram. In the interview, 14 teachers indicated that
textbooks helped them clarify the structure and sequenc-
ing of mathematics knowledge being taught. Textbooks’
facilitation in ‘selections of examples in classroom teach-
ing’ (M = 3.53) was also confirmed by 15 teachers in their
answers to OEQ 1, and they expressed that examples in
the textbooks were classic. One teacher pointed out that an
example about the midsegment of a trapezoid contained a
basic figure but had multiple solutions, which helped his
implementing of ‘teaching with variation’, an idea currently
widely advocated in the curriculum reform in China (Gu
et al., 2004).

‘Permeation of mathematical thinking and methods in
classroom teaching’” (M = 3.48) received an intermediate-
level rating among items in transformation. In responses to
OEQ 1, however, 19 teachers offered examples to illustrate
how textbooks helped them in this aspect. For example, a
teacher noted that textbooks helped promote the permeation
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Table 4 How textbooks facilitated teachers’ transformation (N = 133)

Student book Teacher manual Exercise book  Overall
M SD M SD M SD M SD
Preparation: classification of teaching purposes
Setting learning objectives for each lesson 3.54 0.53 3.71 0.47 3.47 0.61 3.57 0.46
Preparation: structuring and sequencing
Designing the overall structure of teaching contents 3.56 0.54 3.67 0.49 3.47 0.57 3.57 0.47
Representation: examples
Selections of examples in classroom teaching 3.54 0.54 3.59 0.54 3.47 0.63 3.53 0.52
Representation: explanations
Explanations of contents in classroom teaching 3.48* 0.53 3.66 0.49 3.42 0.54 3.52¢ 0.46
Representation
Selections of representations in classroom teaching 3.47° 0.52 3.56 0.51 3.39* 0.57 3.47° 0.47
Other representation
Penetration of mathematics thinking and methods in 3.48* 0.55 3.60 0.54 3.33 0.61 3.48* 0.48
classroom teaching
Selection: modes of teaching
Selections of teaching modes in classroom teaching 341* 0.59 3.50 0.56 3.35 0.63 3.42% 0.52
Selection: organizing and managing
Organizing activities in classroom teaching 3.44* 0.60 3.47 0.56 3.35 0.58 3.42% 0.52
AN =132
"N =131
F 1] 1 First, given that the sum of all interior angles of a
EMe BB = ARG N AF A 180°, AR2wWRAH N AR triangle is 180°, a number of questions are posed in
EFSVE? FAHR? RAHBR? L n ABHAARFT e the textbook, asking students to calculate the sum
2L E of all interior angles for a quadrilateral, a pentagon,

a hexagon, and then for an n-sided polygon.

TE DU — 2% X f RT3 A 0 43 LR A = A Xk
WU 523 E #49 P R R T 45 O S = A T 0 8 A R R o AR R A
22 — 5, ] S i Y 25 V1 T B AR 2R 4B SR £ 1T N A G TR G
B = AT A 1 ARG (7] L Next, using the diagonals, it is shown that the

polygons can be divided into several triangles, so
A that the sum of all interior angles of a polygon is

e related to that of a triangle. An inquiry task is also

B 22-5
’ designed to let students explore that, for polygons
7

\"ﬁ?ﬁ with different numbers of sides, how many
RAEE 22 -5 58T P Rk triangles can be obtained by drawing diagonals,
£ T % 4 5 6 7 % and thus calculating the sums of all interior angles.

53 = S0 B A~
Z T8 i fh RS Following on from the previous process, the
i on T AR HE SRR LT E B . theorem of the sum of all interior angles of a

SHBEANEMEERE n ARHABNET(n—2) - 180°. S polygon is deduced.

Fig.2 Theorem of the sum of all interior angles of a polygon (Shanghai School Curriculum Reform Committee, 2019c¢, p. 67); English added
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of the mathematical thinking of ‘generalization’ in the intro-
duction of the theorem of the sum of all interior angles of a
polygon, as the textbook started from the case of a triangle,
quadrilateral, pentagon, and hexagon, then generalized it to
an n-sided polygon (see Fig. 2).

Teachers’ relatively low evaluations of ‘selections of
teaching modes’ and ‘selections of organizing activities’
appear to be related to the fact that the textbooks in general
do not offer specific instructions about teaching modes and
organizing activities, except in the student books, which
contain a section on ‘Inquiry activities’, as advocated in the
curriculum reform, which one teacher answering OEQ 1
and one teacher in the interview said was helpful in their
teaching.

4.1.3 Instruction

Table 5 presents the results about how the textbooks facili-
tated classroom ‘instruction’ as discussed above.

Again, the teachers overall had a positive response in
all the aspects. The results show that the textbooks helped
most in teachers’ ‘effective questioning’ (M = 3.40), fol-
lowed by ‘helping students avoid common misconceptions’
(M = 3.39), ‘implementing ideas of mathematics curriculum
reform’ (M = 3.37), ‘effective interactions with students’
(M = 3.30), ‘stimulating students’ learning motivations’
(M = 3.27), and finally ‘helping students overcome learning
difficulties’ (M = 3.25) in their classroom teaching.

We think the reason that Shanghai teachers gave a higher
rating to ‘effective questioning’ in this dimension is more
or less related to the design of student books, which con-
tain sections of ‘Questions’ with one or more questions. In
fact, one teacher indicated that the questions in the section

Table 5 How textbooks facilitated teachers’ instruction (N = 133)

provided in the student books were helpful when she intro-
duced the concept of irrational numbers.

It is especially worth noting that overall, the teachers
reported that textbooks facilitated their implementing ideas
of curriculum reform (M = 3.37), which is likely due to
the fact that the development of textbooks in Shanghai is
required to follow the unified curriculum standards. During
the interview, 17 teachers described how textbooks assisted
them in implementing curriculum reform, such as using
innovative teaching modes and emphasizing mathematics
thinking and methods. For instance, T12 was inspired by
the textbooks to change her teaching methods. She said:
“Textbooks (helped me) replace traditional indoctrination
by inquiry teaching. Currently, in most cases, textbooks
offer a problem-driven context in teaching, that is, to pose
a question in class [...]. It contains a main question, and we
(teachers) will design some related questions based on the
main one in the textbooks, replacing the traditional indoc-
trination way of teaching. In class, we will give pupils some
time to discuss in order to facilitate their understanding of
the concepts.”

4.1.4 Evaluation and reflection

Three items in the questionnaire concern how textbooks
facilitate teachers’ ‘evaluation’ and ‘reflection’ concerning
their teaching. As shown in Table 6, the results suggest that
the teachers also had an overall positive view about the role
of textbooks in the related aspects.

More specifically, textbooks played a more facilitating
role in their formative assessments (M = 3.30) than summa-
tive assessments (M = 3.27), and to a greater degree facili-
tated their reflection about teaching (M = 3.34).

Student book Teacher Exercise book  Overall
manual
M SD M SD M SD M SD
Adaptation and tailoring to student characteristics: students’ motivations
Stimulating students’ learning motivations in classroom teaching 326  0.63 332 062 321 0.63 327 0.58
Adaptation and tailoring to student characteristics: difficulties
Helping students overcome learning difficulties in classroom teaching 3.28 0.67 331 063 317 066 325 0.60
Adaptation and tailoring to student characteristics: misconception
Helping students avoid common misconceptions in classroom teaching ~ 3.37 0.61 347 062 332 0.6l 3.39 0.55
Interactions
Effective interactions with students in classroom teaching 3.30"  0.61 335 062 323 057 330" 0.56
Questioning
Effective questioning in classroom teaching 340 056 350 059 329 057 340°  0.51
Instructional practices advocated in curriculum reform
Implementing ideas of mathematics curriculum reform in my teaching 339 057 344 060 326 0.61 337" 054

IN=132
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Table 6 How textbooks

L . Student book Teacher manual ~ Exercise book Overall
facilitated teachers’ evaluation
and refection (N = 133) M SD M SD M SD M SD
Evaluation
Checking for student understanding during interactive teaching
Formative assessments 3.29° 0.65 3.31 0.67 3.26 0.68 3.30° 0.60
Testing student understanding at the end of lessons or units
Summative assessments 3.27° 0.65 3.32 0.70 3.19 0.69 3.27% 0.62
Reflection
Critically analyzing one’s own instructional process
Teaching reflections 3.30¢ 0.62 3.38° 0.63 3.29° 0.62 3.34°¢ 0.55
AN =132
PN =123
°N =122

Regarding the moderately positive role textbooks played
in facilitating their ‘formative assessment’, it should be
noted that while most Shanghai teachers assign mathematics
tasks from textbooks (including both student books and exer-
cise books) during and/or after lessons, they also use other
resources for formative assessment. During the interview, T3
said that mathematics tasks from student books and exercise
books were too easy for her students, so she would add more
mathematics problems from other resources.

The fact that textbooks played a less positive role in facili-
tating teachers’ ‘summative assessments’ was unexpected to
us, but the interview did reveal why this was the case. As T15
pointed out, problems from student books and exercise books
were not challenging enough for his students, and even if a
student did well in solving textbook problems, he/she might
not do well in Shanghai’s High School Entrance Examina-
tion or ‘ZhongKao’, a high-stakes test in Chinese test cul-
ture. Therefore, teachers would have to use other resources
for summative assessments. In this case, textbooks played a
hindering rather than facilitative role in teachers’ teaching.

In terms of teaching reflection, 16 interviewed teachers
viewed textbooks as facilitators. Thirteen of them mentioned
that textbooks, especially teacher manuals, helped them
reflect on the foci and difficulties of teaching and teaching
objectives.

We also compared teachers’ responses to the five dimen-
sions by calculating the means of those teacher’s responses
to the items in each dimension, and found that overall, text-
books played the largest facilitation role in ‘transformation’
(M =3.50), followed by ‘comprehension’ (M = 3.47),
‘reflection’ (M = 3.34), ‘instruction’ (M = 3.33) and ‘evalu-
ation’ (M = 3.28). In other words, the textbooks were most
helpful to teachers in the stage of preparation for teaching
(i.e., comprehension and transformation) and in comparison,
and least helpful in evaluation, for the reasons discussed
earlier.

Finally, in all the responses to the OEQs in the question-
naire, 78 (58.6%) of the 133 Shanghai teachers gave exam-
ples of textbooks facilitating their teaching in one of their
recent lessons (some of the examples are shown above),
while only 34 (25.6%) teachers reported that textbooks failed
to facilitate or hindered their teaching in recent lessons. Con-
sistent with what was reported earlier, the results also sug-
gest that textbooks were overall more of a facilitator than a
barrier in the teachers’ teaching.

4.2 Different teachers’ responses on how textbooks
facilitated their teaching

To further detect if there exist differences between differ-
ent teachers concerning the role of textbooks in teaching,
we compared the responses of teachers by classifying them
into different groups, first in terms of school characteristics
based on student performance levels (high-performing vs.
ordinary), school locations (urban vs. suburban), and fund-
ing sources (public vs. private), and then in terms of teacher
characteristics based on teaching experiences (10 years
or less; 10-20 years; more than 20 years) and educational
backgrounds.’

Table 7 depicts the results from chi-square tests for the
purpose of investigating whether the above factors of teach-
ers bear an influence on their behaviors and perceptions con-
cerning how textbooks facilitated their teaching.

As shown in the table, significant differences were found
between teachers in high-performing schools and those in
the ordinary schools with regard to the role that textbooks
played in ‘selecting teaching modes’ (exercise books,
)(2 =6.164,p < 0.05), ‘stimulating students’ learning

3 Since there was only one teacher whose highest education qualifi-
cation was a diploma, we combined this teacher with other teachers
with bachelor’s degrees to compare with teachers who held master’s
degrees.
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motivations’ (teacher manuals, y? = 6.418,p < 0.05),
and ‘helping students avoid common misconceptions’
(teacher manuals, y* = 6.882, p < 0.035; exercise books,
;(2 = 7.235,p < 0.05). Moreover, in all the above cases,
textbooks played a significantly more facilitating role in
teachers’ teaching in ordinary schools, which appears
understandable since teachers in high-performing schools
are likely to depend less on textbooks to suit the need
and level of students who are generally more motivated
and have fewer misconceptions. This aspect was also con-
firmed in the interviews. For example, T13 and T14 from
high-performing schools explained that the mathematical
knowledge presented in student books and mathematics
problems in exercise books were not challenging enough
for their students; as T14 said, “Shanghai textbooks are
very useful for [students in] ordinary schools. But the level
of prior knowledge of students in our school is higher than
that of students in ordinary schools, so the applicability of
Shanghai textbooks in our school is not high.”

Since public schools and private schools have differ-
ent funding sources, along with different management
systems, school policies, and goals, we were interested in
determining whether textbooks played different roles in
teachers’ teaching in these two types of schools. The sta-
tistical results showed no significant differences between
them in all the factors, except that exercise books played
a significantly more facilitating role in public schools in
teachers’ ‘understanding of mathematics thinking and
methods’ (y? =7.621, p < 0.05) and ‘setting learning
objectives for each lesson’ (y? = 8.184,p < 0.05). As five
teachers from different private schools explained during
the interview, the reason was that in private schools, stu-
dents generally have better academic backgrounds, and
moreover, teachers have more flexibility in teaching and
hence depend less on textbooks.

Likewise, there existed significant differences between
the teachers with a diploma or bachelor’s degree and
those with master’s degrees in using exercise books for
their ‘understanding of mathematics thinking and meth-
ods’ (x> =9.826,p < 0.01) and ‘implementing ideas of
mathematics curriculum reform’ (y? = 8.552,p < 0.05).
For both items, teachers with master’s degrees reported
that textbooks played a significantly less facilitating role.
This result was not surprising, since teachers with higher
degrees usually received more professional training and
would rely less on instructional resources when teaching.

No significant differences were found between teachers
in terms of school location. The reason could be related to

@ Springer

the fact that overall, there were no substantial differences
between urban schools and suburban schools in Shanghai.

It is interesting and unexpected to us that no significant
differences were found between teachers with different
years of teaching experience. It appears that textbooks
played largely a similar role in Shanghai teachers’ teaching
no matter how many years they had taught, and we think
this fact is likely related to the tradition and culture of
teaching and teacher professional development, especially
the functions of Teaching Research Groups in schools, in
Shanghai and, we conjecture, even in China.

To summarize, compared with teacher characteristics,
school characteristics had a greater influence on the extent to
which textbooks facilitated teachers’ teaching. Moreover, sig-
nificant differences between different teachers were found in
using all kinds of textbooks except student books, suggesting
there exist differences between the roles of different kinds of
textbooks, which will be further discussed in the next section.

4.3 Teachers’ responses on the facilitation role
of different kinds of textbooks

As described earlier, the term ‘textbooks’ is broadly used in this
study to include student books, teacher manuals, and exercise
books. Accordingly, in the questionnaire, each item that uses
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Fig. 3 Distribution of the numbers of teachers with different evalua-
tions concerning mathematics thinking and methods
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the general term ‘textbooks’ contained three further sub-items
specifying student book, teacher manual, and exercise book.

To reveal whether there are significant differences in
the roles of these three kinds of textbooks in facilitating
teachers’ teaching, we used the Friedman test, and the
results showed that overall, there were significant differ-
ences in the roles of student books, teacher manuals, and
exercise books in all the items (p < 0.05) except in facili-
tating teachers’ ‘knowing students’ prior knowledge’ and
‘formative assessment’. Among these factors, the most
significant differences existed in facilitating teachers’
‘understanding of mathematics thinking and methods’
(y? =42.133,p < 0.001), as shown in Fig. 3.

To further examine if there were significant differ-
ences between any two of the three kinds of textbooks,
Wilcoxon signed-rank tests were conducted,® and the
results showed that teacher manuals played a signifi-
cantly more facilitating role in teachers’ ‘understand-
ing of mathematics thinking and methods’ than stu-
dent books (Z =4.700, p < 0.001) and exercise books
(Z =5.549,p < 0.001), while there were no significant
differences between student books and exercise books.

The results of Wilcoxon signed-rank tests also revealed
that teachers’ evaluation of the role of teacher manuals in
each item was significantly higher than that of exercise
books, except in facilitating teachers’ ‘knowing students’
prior knowledge’ and ‘formative assessment’. Moreover,
teachers’ evaluations of teacher manuals in all but six
items were significantly higher than that of student books
(p < 0.05), while teachers’ evaluations of the role of exer-
cise books were significantly lower than that of student
books in 12 of the items (p < 0.05)".

In other words, in comparison, teacher manuals to a
large degree played a more important role than student
books, which to a lesser degree played a more important
role than exercise books in facilitating teachers’ teach-
ing. This result is not surprising, as previous research
revealed that Chinese teacher manuals were designed to
“help teachers achieve a thorough understanding of stu-
dent text(books) mathematically and pedagogically” (Li,
2004, p. 262). In fact, this was also confirmed during the
interviews; for example, T23 said: “When I taught the
chapter on parallel lines, one of the questions I liked very
much was that for a picture with many lines including
straight lines, rays, and line segments, [...] the teacher
manual suggested teachers not involve too many techni-
cal issues [here], because this is not actually the essen-
tial content [objective] of this chapter”. As for exercise
books, they are designed mainly to provide students with

% For detailed statistical test results, see Online Resource 3.
7 For detailed statistical test results, see Online Resource 3.

more exercise questions with or without teachers’ guid-
ance, and naturally they played an overall less impor-
tant role than student textbooks for Shanghai teachers’
teaching.

5 Summary and conclusions

This study had the aim of examining whether and how math-
ematics textbooks facilitate or hinder teachers’ teaching in
Shanghai educational settings. The data were collected from
a stratified random sample of 133 mathematics teachers in
13 secondary schools through a questionnaire and follow-up
interviews. According to the data and the analysis presented
above, we think the following conclusions can be drawn.

First, with regard to the overarching research question,
the study found that to a large extent, textbooks play a facili-
tating role in Shanghai mathematics teachers’ teaching and
instructional change. In fact, as shown in Tables 3, 4, 5, 6,
teachers had consistently positive views on the facilitating
role of all three kinds of textbooks (student books, teacher
manuals, and exercise books) and items of all the five dimen-
sions (processes) of teachers’ pedagogical reasoning and
actions—comprehension, transformation, instruction, evalu-
ation, and reflection. The interview data also revealed that
the textbooks were consistently highly regarded and used by
Shanghai teachers as facilitators rather than barriers for their
instructional practice.

As mentioned earlier, researchers have looked into text-
books to explore reasons behind the outstanding perfor-
mance of Shanghai students in the PISA tests. Given the
finding that textbooks to a large degree play a facilitation
role in Shanghai teachers’ teaching of mathematics, it seems
reasonable to conjecture that such a facilitating role of text-
books in Shanghai may well have contributed to teachers’
better teaching and thus students’ better learning outcomes,
as shown in the PISA tests. Nevertheless, more research
specifically addressing the issue is needed to confirm this
relationship.

Second, the facilitation of textbooks for Shanghai teach-
ers’ teaching is most evident in the processes of transfor-
mation and comprehension and least evident in evaluation
(including both summative and formative assessment). In
other words, the textbooks are most helpful to the teachers
in their preparation for teaching, and in comparison, least
helpful in evaluation.

Furthermore, in the preparation stage of teaching, it was
found that textbooks played a highly facilitating role in
teachers’ understanding of mathematical content, including
mathematics concepts, formulae, and theorems. The result
is consistent with the findings of some previous studies (e.g.,
Van Steenbrugge et al., 2018) that textbooks helped teachers
understand central ideas of mathematics for their teaching.
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With regard to evaluation, according to the results from
the interview data and previous literature (e.g., Ulusoy &
Incikabi, 2020), we think that textbook developers need to
design assessment tasks in such a way that they can better
meet the needs and levels of different students so as to better
facilitate teachers’ teaching. In addition, the study revealed
that textbooks may play a hindrance role in mathematics
teaching, for example, inhibiting students’ understanding by
using outdated backgrounds, implying that it is important for
textbook developers to keep textbooks up to date.

Third, pertaining to the first sub-question, it was found
that Shanghai schools’ characteristics have a greater influ-
ence on the extent to which textbooks play a facilitator role
in the teachers’ teaching. More specifically, textbooks play
a larger facilitation role in teachers’ teaching in ordinary
schools and public schools. In contrast, the influence of
teacher characteristics is much less, and there are virtually
no differences between teachers of different genders or with
different years of teaching experience when it comes to text-
books’ role in their teaching, which we think is probably
related to the fact that the Teaching Research Groups within
schools in Shanghai play an important role in coordinating
teachers’ teaching and their professional development in
relation to textbook use.

Fourth, pertaining to the second sub-question, the study
found that teacher manuals play a larger facilitation role
than student books and exercise books in Shanghai teach-
ers’ teaching. Moreover, compared with teacher manuals and
student books, exercise books play a less facilitating role,
mainly due to the overall insufficiency in level of difficulty
of mathematics problems provided to students. Given the
impact of teacher manuals in facilitating teachers’ teaching
as found in this study, we think teacher manuals merit more
attention in teachers’ preservice and inservice training, in
textbook research, and in textbook development.

Finally, we wish to remind the readers that this study
focused on mathematics education in Shanghai with a par-
ticular set of textbooks, which cannot represent the overall
situation in China. Moreover, like many other survey stud-
ies, the data collected in the study were from participants’
self-reporting, which is subjective by nature and has limita-
tions; therefore, the conclusions should be taken with some
caution. Further studies, particularly those using different
methods (e.g., observation), are needed to better understand
how textbooks play a role in teachers’ teaching in other parts
of China and, more generally, other countries with different
cultural, social, and school contexts; by doing so, we can
deepen our understanding of what and how textbooks can
better support teachers’ teaching practices in different con-
texts and hence improve the quality of mathematics teaching
and learning.

@ Springer
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