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Background
For Inclusive Mathematics for Sustainability in a Digital 
Economy, 

✴ students need more mathematical competencies, however;  

• qualitatively or quantitatively? 

• what should be roles/functions of mathematics for students? 

• what topics/contents in mathematics could be important for students? 

• otherwise, should we change the way of teaching and learning of 
mathematics (didactique des mathématiques)?



Idealisation
★ Students should become able to inquire sustainably toward the 

real world problems using both mathematics and other diverse 
knowledge, 

• however, can students get it through current classroom 
practices, especially in mathematics? 

• if not, what would be lacking, and how could it be 
understood? 

‣ some theoretical framework will be useful for didactic and 
research practices



Study and Research  Paths [SRP]
　The long historical dominance in most school systems of the transcendentist 
relation to knowledge has imposed to this day what I have called the paradigm of 
visiting works. A (mathematical) work is “visited” by a class under the supervision of 
the teacher as if it were a monument, even a masterpiece, that, however impudently, 
we are expected to revere and bow to. This leads to what I have called the 
“monumentalization” of the curriculum. Now when, to the contrary, we adopt the 
inherentist stance, things change almost completely. 
　The first historical step in this direction was taken a number of decades ago when 
the French “modern” didacticians, following in the wake of Guy Brousseau’s 
pioneering work (1997), set to tackle the general basic problem of didactics: Given a 
work w, find a question Q the study of which will, if not generate, at least leads one to 
come across w, regarded as a key resource to arrive at an answer A to Q. Such was the 
first systematic and effective effort to “demonumentalize” the mathematics 
curriculum. Acting on the basis of Brousseau’s theory of didactic situations, another 
step was then taken by ATD, in which the notion of “study and research 
activity” (SRA) was developed. This notion was soon reworked to give birth to the 
notion of “study and research path” (SRP) in which the question Q, which at the start 
seemed to be a mere foil to the work w, soon assumed greater significance. 

(Chevallard, 2016/in press)



SRP for teachers education [SRP-TE]

　Recent research in the frame of the Anthropological Theory of the Didactic 
(ATD) states the need of basing the professional development programmes of 
secondary school teachers on certain problematic questions that arise from 
teachers’ professional practice (Chevallard & Cirade 2009, Ruiz-Olarría 2015). Notions and 
analysis methods from mathematics education research can thus be introduced as 
tools to approach these professional questions, rather than as pre-established 
knowledge to be learnt (Chevallard, 2015). It also gives educators and teachers the 
opportunity to link these tools to school realities and, through the feedback 
obtained, to raise new research questions to be developed further. 

　These assumptions are embodied in the methodology of what we call study 
and research paths for teachers education (SRP-TE). An SRP-TE is an inquiry-
based educational device that combines a practical and a theoretical questioning 
of school mathematical activities and provides teachers with epistemological and 
didactic tools to analyse and reconstruct these activities in the classroom (Barquero 
et al., 2015).  

(Bosch, et al., 2016)



SRP by Herbartian Scheme
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SRP
(Bosch & Winsløw, 2015; Otaki, 2017)

« Herbartian » means attitude of scientists to ask and confront questions. 
Here, it also include « procognitive » attitude to try to get answers from 
anywhere, and « exoteric » attitude to learn as much knowledge as 
necessary for inquiring questions.



Example of implementing SRP 
1st grade university students group practices

Task: About how many trees are needed each day to provide newspapers for your country?

(from PRIMAS)

students’ reports



Example of developing SRP 
3rd grade university students group practice

Q0: What is the water footprint of bananas imported by Japan in a year?

- 2 - 
 

2．SRP 
QA マップ 

 
（※Q0に対するA♥は、便宜上 a0 とマップ内で表記している。） 
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各 milieuの詳細 
 

分かりやすさを考慮して、各milieu の先頭に Q の内容を書いた。 
それに続くようにヘルバルト図式に則って、A, W, Q, D の順にmilieuの中身を表記した。 

そのため、Q の内容が二重に書かれている。 
 

0. 一年で日本が輸入するバナナの water footprint はいくらか 

A： 

∑ 𝑊𝐹(𝑒, 𝐽𝑎𝑝𝑎𝑛)
e

= ∑
p ∙ c

r
ET(e)

YLD(e) 𝑇𝑅𝐷(𝑒, 𝐽𝑎𝑝𝑎𝑛)
e

= 340,553,729,832(kg) 

  （25mプール約 945,983 個分に相当） 
W：A1.1 
Q：一年で日本が輸入するバナナの water footprint はいくらか 
D：・A1.1.1.1 
  ・A1.1.2.1 
  ・A1.1.3.1 
  ・A1.1.5.2 
  ・A1.1.6.1 
  ・A1.1.7.1 
 
 

1. water footprint とは 

A：輸入する農産物について、出荷国で実際に使われた水の量のこと 
W：犬塚俊之；新田友子；花崎直太；鼎信次郎；沖大幹（2008）「水の供給源に着目し た

日本における仮想的な水輸入の内訳」, 水工学論文集, 第 52巻 
Q：water footprint とは 
D：――― 
 
 

1.1. water footprint はどう計算されるか 

A：或る作物について、輸出国 e から輸入国 i へ貿易された water footprint（WF）は、
以下の式で表せる。 

WF(e, i) =
p ∙ c

r
ET(e)

YLD(e) 𝑇𝑅𝐷(𝑒, 𝑖)  

W：・webページ 内閣府ホーム＞統計情報・調査結果＞国民経済計算（GDP 統
計）＞その他の統計等-サテライト勘定＞環境関係＞平成 24 年度水に関する環
境・経済統合勘定の推計作業報告書：第 3 章 日本版 SEEAW 勘定表の利用：
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各 milieuの詳細 
 

分かりやすさを考慮して、各milieu の先頭に Q の内容を書いた。 
それに続くようにヘルバルト図式に則って、A, W, Q, D の順にmilieuの中身を表記した。 

そのため、Q の内容が二重に書かれている。 
 

0. 一年で日本が輸入するバナナの water footprint はいくらか 

A： 

∑ 𝑊𝐹(𝑒, 𝐽𝑎𝑝𝑎𝑛)
e

= ∑
p ∙ c

r
ET(e)

YLD(e) 𝑇𝑅𝐷(𝑒, 𝐽𝑎𝑝𝑎𝑛)
e

= 340,553,729,832(kg) 

  （25mプール約 945,983 個分に相当） 
W：A1.1 
Q：一年で日本が輸入するバナナの water footprint はいくらか 
D：・A1.1.1.1 
  ・A1.1.2.1 
  ・A1.1.3.1 
  ・A1.1.5.2 
  ・A1.1.6.1 
  ・A1.1.7.1 
 
 

1. water footprint とは 

A：輸入する農産物について、出荷国で実際に使われた水の量のこと 
W：犬塚俊之；新田友子；花崎直太；鼎信次郎；沖大幹（2008）「水の供給源に着目し た

日本における仮想的な水輸入の内訳」, 水工学論文集, 第 52巻 
Q：water footprint とは 
D：――― 
 
 

1.1. water footprint はどう計算されるか 

A：或る作物について、輸出国 e から輸入国 i へ貿易された water footprint（WF）は、
以下の式で表せる。 

WF(e, i) =
p ∙ c

r
ET(e)

YLD(e) 𝑇𝑅𝐷(𝑒, 𝑖)  

W：・webページ 内閣府ホーム＞統計情報・調査結果＞国民経済計算（GDP 統
計）＞その他の統計等-サテライト勘定＞環境関係＞平成 24 年度水に関する環
境・経済統合勘定の推計作業報告書：第 3 章 日本版 SEEAW 勘定表の利用：
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Task: Develop 
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« SRP-TE »

mathematical & didactic organisation 

(MO & DO)



For the next didactic and research practice…

✓ How can SRP as authentic inquiry be embedded in current or future 
curriculum? What are conditions and constraints for that (‘ecology’ of SRP in 
the curriculum)? Actually, SRP has not been realized in current Japanese 
curriculum and classrooms. 

๏ Actually, SRP has not been realized in current Japanese curriculum and 
classrooms (educational system). 

✓ What kind of initial question could be generative and how to provide it? 

✓ What skills are required for teachers to implement SRP authentically? Do we 
need different teacher education programs than current one? 

✓ What kind of competency(-ies) and attitudes can students acquire through 
SRP? Is it sustainable over their future? 

✓ ...


