
A Journey to Black Hole in an English Classroom— 

Esteban Pai’s Content and Language Integrated Learning 

Lesson Plan 

Introduction 

    This 5-period lesson plan integrates the Astronomy field of the Earth Science subject and 

English, focusing on the selected competencies and content of Astronomical Study and 

English reading comprehensive strategies. The unit design characterizes the three factors 

of Content and Language Integrated Learning (or CLIL), which are concept, content, and 

language through the learning of Black Hole in a high school English classroom. This lesson 

plan also introduces infographic for students to illustrate the abstract concept of the 

Astronomy realm. Students are encouraged to use the following three online tool or 

sources, Piktochart, Pinterest, Wikipedia, to finish their performance task.  

 

Description of Class 

    This unit was conducted in three different 11 graders, natural-science-majored classes. 

They are class 205, 206, and 210. There are 24 and 23 students respectively in class 205 

and 205. In class 205, there are only 4 girls. In class 206, there are 3 girls. 21 girls among 

34 students are there in class 210. Most of the teaching and learning activities are operated 

in groups of 3 or 4 in almost every period since the beginning of 2016-17 school year. In 

Taipei Lishan High School, a 12-credit project research course is required for everything 

students. During the project research course, they received some training of how to conduct 

and present their research. Thus, they were very often required to do presentation in 

Chinese or English in different courses, which means they are quite familiar with skills of 

collecting, organizing materials, and making a report. 

 

 

 

 

 

Goals & Objectives 



Concept goals:  

Students will be able to acquire and transfer the conept of Earth Science study and the 

reading strategies of facts and details through the text structure of Black Hole, infographic 

illustration, and a 5-minute presentation on an Astronomical fact or phenomenon. 

Content objectives: 

Students will be able to understand the features, growth, study history, and evidences of 

black Hole through a brief introduction of black hole.  

Language goals: 

Students will learn how the facts and details are arranged and the structure of a description 

text through graphic organizers. 

Language objectives: 

Students will learn 10 technical terms of black hole and how to describe an Astronomical 

fact or phenomenon in English. 

 

 

 

 

 

 

 

 

 

 

 

Text 

Black Hole 



A black hole is a region of spacetime exhibiting such strong gravitational effects that 
nothing—not even particles and electromagnetic radiation such as light—can escape from 
inside it. The theory of general relativity predicts that a sufficiently compact mass can 
deform spacetime to form a black hole. The boundary of the region from which no escape is 
possible is called the event horizon. Although the event horizon has an enormous effect on 
the fate and circumstances of an object crossing it, no locally detectable features appear to 
be observed. In many ways a black hole acts like an ideal black body, as it reflects no light. 
Moreover, quantum field theory in curved spacetime predicts that event horizons 
emit Hawking radiation, with the same spectrum as a black body of a temperature inversely 
proportional to its mass. This temperature is on the order of billionths of a kelvin for black 
holes of stellar mass, making it essentially impossible to observe. 

Objects whose gravitational fields are too strong for light to escape were first considered in 
the 18th century by John Michell and Pierre-Simon Laplace. The first modern solution of 
general relativity that would characterize a black hole was found by Karl Schwarzschild in 
1916, although its interpretation as a region of space from which nothing can escape was 
first published by David Finkelstein in 1958. Black holes were long considered a 
mathematical curiosity; it was during the 1960s that theoretical work showed they were a 
generic prediction of general relativity. The discovery of neutron stars sparked interest 
in gravitationally collapsed compact objects as a possible astrophysical reality. 

 

Black holes of stellar mass are expected to form when very massive stars collapse at the 
end of their life cycle. After a black hole has formed, it can continue to grow by absorbing 
mass from its surroundings. By absorbing other stars and merging with other black 
holes, supermassive black holes of millions of solar masses may form. There is general 
consensus that supermassive black holes exist in the centers of most galaxies. 

 

Despite its invisible interior, the presence of a black hole can be inferred through its 
interaction with other matter and with electromagnetic radiation such as visible light. Matter 
that falls onto a black hole can form an external accretion disk heated by friction, forming 
some of the brightest objects in the universe. If there are other stars orbiting a black hole, 
their orbits can be used to determine the black hole's mass and location. Such observations 
can be used to exclude possible alternatives such as neutron stars. In this way, 
astronomers have identified numerous stellar black hole candidates in binary systems, and 
established that the radio source known as Sagittarius A*, at the core of our own Milky 
Way galaxy, contains a supermassive black hole of about 4.3 million solar masses. 

 

On 11 February 2016, the LIGO collaboration announced the first 
observation of gravitational waves; because these waves were generated from a black hole 
merger it was the first ever direct detection of a binary black hole merger. On 15 June 2016, 
a second detection of a gravitational wave event from colliding black holes was announced. 

 



 

 

Time allocation & Teaching procedure 

5 consecutive periods 

Period Activities Materials Equipment 

1st period Warm-up (20 minutes) 
brief introduce of 
Astronomical study and 
the unit activities, 

Handout page 1 & 
2: a brief 
introduction of 
black hole, 

Laptop computer, 
projector & 
screen, mini white 
board and marker 



a review of text structures 
of different type of 
informational text, 
  
Task 1 (30 minutes) 
Teacher’s lecuture on 
paragraph 1 & vocabulary 
 

infographic, and 
vocabulary 
worksheet 

pack 

2nd period Task 2 (40 minutes ) 
Teacher’s lecture on 
paragraph 2 & 3 
 
Students to discuss their 
topic to present (10 
minutes) 
 

Handout page 3:  
Worksheet of the 
history of black 
hole study, growth 
of a black hole. 

3rd period Task 3 (40 minutes ) 
Teacher’s lecture on 
paragraph 4 & 5 
 
Students to further 
discuss their presentation 
(10 minutes) 
 

Handout pages 4 
& 5: direct and in 
direct evidences 
of black hole 

4th period Assessment (25 
minutes), 
 
Student’s presentation I 
(25 minutes) 
 

Assessment 
sheet, QAR 
questions 

Projector & 
Screen 

5th period Students’ presentation II 
(25 minutes) 
 
Survey 
(25 minutes) 
 

QAR questions, 
and survey 

 

1st Period 
 
Warm-up (20 minutes) 
Teacher to brief introduce of Astronomical study and the unit activities, 
 



1. 83年版國編本基礎地球科學導論-地球科學的特性: 

 (1) 具有歷史學的性質 (時間軸特性) 

 (2) 重視野外實地觀察與強調地域性資料 (現地特性) 

 (3) 依觀察對象調整使用的度量單位 (尺度特性) 

 
2. 107自然領綱學習表現: 

 (t) 探究能力-思考智能 

  (ti) 想像創造 

  (tr) 推理論證 

  (tc) 批判思辨 

  (tm) 建立模型 

 (p) 探究能力-問題解決 

  (po) 觀察與定題 

  (pe) 計劃與執行 

  (pa) 分析與發現 

  (pc) 討論與傳達 

 (a) 科學的態度與本質 

  (ai) 培養科學探究的興趣 

  (ah) 養成應用科學思考與探究的習慣 

  (an) 認識科學本質 

 

 
Teacher to review students of text structures of different type of informational text 
and to hint students the connection between informational text and Astronomical study 
 

  
 
To group students into a group of 3 or 4 
 
Task 1 (30 minutes) Teacher’s lecture on paragraph 1 & vocabulary 

1. Students to read paragraph 1, underline new words, discuss with group members, 
guess their possible meanings, and write on mini white board. 



2. Teacher to give lecture on paragraph 1 with infographic of black hole, explaining the 
content as well as the concept of paragraph 1 with infographic.  

3. Students to check the meanings of new word and divide them into technical term or 
general term. 
 

Vocabulary 
1. Gravitation is a kind of force/ object. 
2. Particle/ electromagnetic radiation is a very tiny object. 
3. The theory of general relativity is proposed by Isaak Newton/ Galileo Galilei/ Albert 

Einstein. 
4. A black hole is a formed/ deformed spacetime. 
5. The event horizon is a form/ region/ boundary. 
6. There are no enormous/ detectable features to be observed in the event horizon. 
7. The brains inside computers , called microprocessors , are measured in nanometres 

and their speed in the billionths of/ on the order of a second 
 

Words, phrases, or terms I do not know well 

1. electromagnetic radiation  
2. particle 
3. the theory of relativity 
4. spectrum 
5. quantum field theory  
6. inversely proportional 
7. on the order of 
8. billionths of 
9. infer 
 

 
 

Type Terms or words Possible meaning 

technical 
term 

 
 
 
 

 



general 
words/ 
phrases 

1. on the order of… 
2.  
 
 
 
 
 
 
 
 

 

 
 

End of Period 1 
 

 
2nd Period 

 
Task 2 (40 minutes ) 

1. Teacher’s lecture on paragraph 2 & 3, highlighting the history of theories and 
evolution of black hole to illustrate the concept of Astronomical study. 

2. Students to read paragraph 2 & 3 again and to finish two graphic organizer on 
handout pages 2 & 3, and write the possible answer on the mini black hole and post 
it on the blackboard. 

3. Teacher to check the answer and discuss the patterns and paragraph structure with 
students. 

 
Please finish the following frame, according the information you read from the 2nd paragraph 

Related theory about black hole 

Year Theory/ Hypothesis  Proposed by 

In the 
18th 
century 

Objects whose gravitational fields are too 
strong for light to escape 

was considered by John Michell and Pierre-Simon 
Laplace 

In 1916,    

In 1958,    

In 1960s,    

 



 
 
Students 
to 
discuss 
and pick 
up a 
topic to 
present 
(10 

minutes) 
 

 
End of Period 2 

 

Evolution of black hole 

Stage Event 

____ 
Supermassive black holes of millions of solar masses may form 
by _____ other stars and merging with other black holes 

____ 
Black holes _____ when very massive stars collapse at the end 
of their life cycle. 

____ 
Black holes can continue to _______ by absorbing mass from 
its surroundings 

3rd Period 

 
Task 3 (40 minutes ) 

1. Teacher’s lecture on paragraph 4 & 5, explicating the direct and indirect evidences of 
the existing of black hole. 

2. Students to read paragraph 4 & 5 again and to finish two graphic organizer on 
handout pages 4 & 5, and write the possible answer on the mini black hole and post 
it on the blackboard. 

3. Teacher to check the answer and discuss the evidences of black hole and paragraph 
structure with students. 

 
Read the 4th & 5th paragraph and finish the following frame according to the information you 
acquire from them. 

The Evidence for Black Hole 

Type of Evidence 
(what) 

The founder 
(who) 

Announced Time 
(when) 

How & Why it works 

Gravitational 
waves 

   

Type of Evidence 
(what) 

 
Effect of the evidence 

Interaction with 
other matter 

If there are other stars orbiting a 
black hole, their orbits can be used 
to determine the black hole's mass 
and location. 

 



 
  

 
Now please give a summary sentence for each paragraph  

Paragraph Summary Sentence 

1  

2  

3  

4  

5  

 
Students to further discuss their presentation and infographic (10 minutes) 

 
End of Period 3 

4th Period 
 

 
Assessment (25 minutes) 

1. Students to work on the assessment sheet for 20 mins 
2. Teacher to check the answer with students for 10 minutes 

  
Student’s presentation I 
(25 minutes) 

1. 4 groups to perform their 5-minute presentation 
2. Other students to listen to peer’s presentation and answer their QAR questions.  

 
End of Period 4 

 
 

5th Period 
 



 
Students’ presentation II 
(25 minutes) 

1. 4 groups to perform their 5-minute presentation 
2. Other students to listen to peer’s presentation and answer their QAR questions. 

 
Survey & Review 
(25 minutes) 

 
End of Period 5 

 

 

 

Assessment 

    This assessment focuses mostly on the concept and content of black hole, 
while Q3 also cover the language pattern in an Astronomical paper. 

 

 

 

 

 

 

 

 

 

Comprehension Check 

Read the text again, and answer the following questions or finish the frame 

Q1: In the second sentence of the first paragraph, why does the author use the word 
“predicts” instead of “tells” or other words to introduce those theories about black hole?  

________________________________________________________________ 

Q2: Who first gave out the explanation of black hole, in which year?  

________________________________________________________________ 

Q3: Use the language below to explain the growth of a black hole, the sequencing phrases 
in the first column are all in the correct order, and the last one has been done for you. 



Sequence What/ subject Action/ verb What/  

In the 
beginning, 

 

And then, 

 
Finally, 

It’s a 
concensus 

that 

a black hole 

 

supermassive 
black holes  

a black hole 

a supermassive 
black hole 

exist 

is expected to form 

 

may form 

 

 will continue to grow 

 

when a very massive star collapses 

 

by absorbing mass from its 
surroundings. 

in the centers of most galaxies.  

by merging with other black hole and 
absorbing other stars. 

Q4: Fill in the blank and point out its number from the graphic in the right 

Number Explanation  

____ 

A black hole is a region of spacetime 
exhibiting such strong ________ effects that 
nothing can escape from inside it. 

_____ 
The boundary of the region from which no 
escape is possible is called 
the ________________________. 

_____ 

Matter that falls onto a black hole can form 
an external ____________ disk heated by 
friction, forming some of the brightest 
objects in the universe. 

Q5: Right down one thing you know for sure about the black hole (a term or a sentence):  

_______________________________________________________________ 

Q6: Right down one thing you still wonder about the black hole (a term or a sentence): 

_______________________________________________________________ 

 

Obstacles & Challenge 

There are 3 features in Earth Science study, observation in person, various measurement, 

and timeline. But it’s not possible to observe in person for most of the Astronomical facts or 

phenomena, so as the measurements. The only competency can be applied to and transfer 

is timeline. So I can only emphasize this in the details, among which are the history of study 

(1) 

(2) 

(3) 

(4) 



and the historical record of the object. Other than this, there’re few skills can be introduced 

in a 5- period Taiwanese high school English classroom. 

The material is a very much critical and essential issue in a hard CLIL unit, due to the 

extreme unbalance between the subject content and students’ English level in a regular 

Taiwanese high school classroom.  

 

Students’ feedback 

本單元教學增加我對黑洞的知識理解 70 responses 

非常同意 24 

同意 39 

不同意 6 

非常不同意 1 

  

本單元教學增加我理解天文學文獻的寫作模式 70 responses 

非常同意 15 

同意 45 

不同意 9 

非常不同意 1 

  

本單元教學增加我對地球科學學科素養的認識 70 responses 

非常同意 17 

同意 44 

不同意 8 

非常不同意 1 

  

本單元教學增加我黑洞的相關英文字彙 70 responses 

非常同意 36 

同意 30 

不同意 4 

非常不同意 0 



 

 
 

本單元教學增加我理解英文說明文 Fact與 Details的關聯 70 responses 

非常同意 17 

同意 42 

不同意 9 

非常不同意 2 

 

 
 

本單元教學幫助我用英文向他人描述黑洞或是其他天文學現象或事實的能

力 70 responses 

非常同意 18 

同意 38 

不同意 12 

非常不同意 2 

 

 

本單元教學幫助我用資訊圖表(infographic)向他人描述天文學或是其他學科

或日常生活中現象或事實的能力 70 responses 

非常同意 25 

同意 40 

不同意 4 

非常不同意 1 

 

本單元教學中所使用的資訊圖表(infographic)幫助我理解單元內容 70 

responses 

非常同意 24 

同意 38 

不同意 5 

非常不同意 3 



 

本單元教學過程中，最能幫助我理解文本的是 70 responses 

老師講解 28 

寫學習單 13 

資訊圖表 22 

課後評量 1 

查詢資料 1 

自讀 1 

自己查 1 

報告 1 

討論 1 

自己實際參與報告 1 

 

我認為用英文上非語文類的其他學科能同時讓我學到該學科知識與英文 70 

responses 

 

非常同意 27 

同意 36 

不同意 4 

非常不同意 2 

除了地科 其他同意 1 

 

 

小組簡報過程中，我覺得最困難的是 70 responses 

決定題目 7 

找到適當或自己製作資訊圖表(infographic) 12 

閱讀主題內容 11 

上台簡報 24 

出 QAR 問題 12 

處理不做事的組員報告日搞消失的狀況 1 



聽懂同學報告什麼 1 

跟到廢隊友 1 

組員配合 1 

 

小組簡報過程中，我覺得最有趣的是 70 responses 

決定題目 13 

找到適當或自己製作資訊圖表(infographic) 22 

閱讀主題內容 13 

上台簡報 14 

出 QAR 問題 6 

無 1 

都不有趣 1 

 

請用中文或英文簡述貴組報告內容(summary)70 responses 

重力波 (4) 

日蝕 (3) 

反物質的使用及基本性質 (2) 

Solar flare (2) 

慧星基本結構與研究歷史 (2) 

太陽風 (2) 

What is dark energy and dark matter? 

反物質 

Dark matter 

solar flare 

the thing about Van Allen belt. 

反物質的能量產生，歷史，還有不能順利使用能量的三大原因 

Dark energy and dark matter 

范艾倫帶的成因及理論 

Meteor shower 

太陽黑子的成因，歷史 

流星雨由水跟岩石組成的，每年固定通常會出現，它是因為與大氣層摩擦而產生光與熱。 

太陽黑子 

白洞 

White hole 

Comet 

Starlight will bend around a massive object, which is called gravitational lens. 

彗星 

大霹靂 

白洞 white hole 



月蝕 

彗星的各個細節 內容及歷史還有組成的成分 

如何有日蝕 過程 

The main idea of solar eclipse 

white hole 

日蝕現象 

我們報告的內容是有關重力透鏡 

重力透鏡的理論及歷史 

The different between solar and lunar eclipse 

big bang 

History, principle and theory of the eclipse 

BigBang 

隕石 

Big Bang 

Supernova 

概論 

Solar wind 

星體介紹 

介紹隕石 

無 

We introduced many meteor terminologies, such as meteor, meteor showers. 

The comet 

哈雷彗星的歷史，組成，傳說 

黑洞是個大質量的星的最後型態 會吸收許多宇宙中的物質 

The history of comets and the fact of it,introduce it details of commet and example some commet. 

哈雷彗星的組成 資訊和歷史 

The Big Bang theory and what happened after the Big bang 

comet 

How dose the supernova became. 

How comet works and types of comet 

我們這組報告的是哈雷彗星，哈雷彗星除了具有一般彗星的特質，還是短週期彗星，一生可能會看見兩次。 

Supernova is a phenomenon form when the collapse of star occurs or the sudden resignation of nuclear 

fusion.It results in a bright light in the universe. 

The simple introduction of grativitional waves and how we detect it. 

the small solar system 

Supernova is an astronomical event that occurs during the stellar evolutionary stages of a massive star's life. 

Halley's comet 

 

課程中我覺得印象最深刻的事 70 responses 

上台報告 (8) 

報告 (6) 

無 (3) 

找到 infographic (2) 

看星際效應 (2) 

上臺報告 (2) 

最後的考試 



看圖片 

上臺簡報超級緊張 不過很有趣 

自己出題目 

課後小考 

找資訊的時候 

黑洞所造成的現象 

找主題的內容 

沒有 

White hole 

黑洞 

Black Holes 

一堆看不懂的單字 

流感 

上台報告的過程 

上台卡住 

報告過程 

black hole 

都是英文比起以往的中文報告難上許多 

分配事務 

儘管有人不做事也不討論，剩餘三人還是把簡報做的不錯 

find the infographic picture 

聽別人報告（可以知道很多知識） 

講義很多 

看同學報告不同的主題 

上台簡報 

寫很多學習單 

Pinterest軟體的發現 

其實我聽不懂同學報告什麼，但是檢討問題時可以大概懂他們想講什麼 

一堆看不懂的專有名詞 

加分題寫不出來 

上台報告時間不夠 

聽別組報告 

上台簡報用英文講述天文學知識 

聽各組報告的過程 

各組上台簡報 

要自己看完段落寫出段落大意 

聽別組上台分享 

各組報告的時候 

The discussion of our topic. 

No. 

找資料，找了很久 

查天文資料 

都還好 

準備報告的資料 

資訊圖表 

池昀叡超強 

 



課程中我覺得最困難的事 70 responses 

上台報告 (7) 

報告 (5) 

寫學習單 (2) 

有很多沒看過的單字所以看不懂句子在說啥 (2) 

單字 (2) 

想問題 (2) 

無 (2) 

背稿 (2) 

找主題 (2) 

理解報告內容 

看懂那些沒看過的單字 

看懂學習單 

報告台風 

找到適當的題目並且找到符合題目的圖表 不太容易 

完整且順利的完成報告 

課後小考 

讀懂主題 

找到題目及適當的資訊圖表 

閱讀文章 

上臺講話 

理解後，用[英文]表達出來 

沒有 

Understading what infographic is 

理解題目及細節的時候 

如何讓同學了解報告 

寫同學出的問題 

有著要上台報告的巨大壓力感 

在社團剛好很多事的時候要分配時間給小組 

find the correct infographic picture 

一開始看不太懂文章 

理解 

要寫東西 

準備自己組的問題 

還是上台簡報 

英文 

難 

用英文理解內容 

字彙不足 

Summary 

看文章 

即席發揮 

準備報告 

重力波很難理解 

看各種英文資料 

在沒有背景知識的情況下理解文章內容 

上台分享 

被學習單上的專有名詞轟炸 



縮短文章並找出重點 

No. 

找資料 

上臺報告 

上台簡報 

看懂一堆術語 

 

其他建議 70 responses 

無 (19) 

沒有 (3) 

Nothing (3) 

Good (2) 

Good Morning! Sir! (2) 

Thank you,sir (2) 

No (2) 

冷氣冷一點 

大家加油 

不要小考 

提早說清楚作業內容 

可以來點中文輔助 

好像沒有黑洞 

我覺得這樣的上課方式非常棒，要是每一科都這樣，那我就不會覺得上學是來浪費時間的了 

沒什麼 

. 

有時間可以繼續 

可以用英文上數學課 

用英文上歷史感覺更有趣 

事前說明可以更加詳細，做的時間能更多一點 

把吳昕叡當掉 

nothing 

可多加練習 

可以上多一點科普性質的課程 

想睡覺 

希望文章可以字少一點 

如果這種上課模式能一直都有就好了 

我不喜歡地科 

� 

我最希望英文可以跟歷史結合因為很多人名就是要用英文念啊 

建議增加中文翻譯 

隊友素質參差不齊 

太難了，作業好多好麻煩 

學習單好多  

可以挑簡單一點的主題 

可先告訴我們哪些主題比較好做 

希望可以上別的科目 



可以做彩色版講義 

地科好複雜，知識海無涯，回頭是岸 

請老師繼續推行這樣的英語教學，可使同學對自己有興趣的主題用英文探究 

No. 

下次不要找這麼難理解的主題(黑洞) 

時間花太久了 

這課好難… 

 

Students’ work 

Fact/ Phenomenon Inforgraphic 

The Sun has a magnetic 
field that varies across 
the surface of the Sun. 

The magnetic field also 
varies in time and 
location. The solar 
magnetic field extends 
well beyond the Sun 
itself. The electrically 
conducting solar wind 
plasma carries the 
Sun's magnetic field into 
space, forming what is 
called the interplanetary 
magnetic field. In an 
approximation known as 
ideal 
magnetohydrodynamics, 
plasma particles only 
move along the 
magnetic field lines. As 
a result, the outward-
flowing solar wind 
stretches the 
interplanetary magnetic 
field outward, forcing it 
into a roughly radial 
structure. 

 

 

Main Idea:  

A solar flare is a sudden flash of brightness observed near the Sun's surface.Flares 
occur in active regions around sunspots, where intense magnetic fields penetrate the 
photosphere to link the corona to the solar interior. It involves a very broad spectrum 
of emissions, an energy release of typically 1 × 1020 joules of energy for a well-

https://en.wikipedia.org/wiki/Sun


observed event.  
 
History:  
Solar flares were first observed on the Sun by Richard Christopher Carrington and 
independently by Richard Hodgson in 1859 as localized visible brightening of small 
areas within a sunspot group. Stellar flares can be inferred by looking at the light 
curves produced from the telescope or satellite data of variety of other stars. 
 
Details:  

(1) cause:  
Flares occur when sped up charged particles, mainly electrons, interact with the 
plasma medium. Scientific research suggests that the phenomenon of magnetic 
reconnection leads to this copious acceleration of charged particles. On the Sun, 
magnetic reconnection may happen on solar arcades – a series of closely occurring 
loops of magnetic lines of force. Although there is a general agreement on the source 
of a flare's energy, the mechanisms involved are still not well known. It is not clear 
how the magnetic energy is transformed into the particle kinetic energy. 
     (2) hazards: 
Flares are often, but not always, accompanied by a coronal mass ejection. The flare 
ejects clouds of electrons, ions, and atoms through the corona of the sun into space. 
These clouds typically reach Earth a day or two after the event. Solar flares strongly 
influence the local space weather in the vicinity of the Earth. They can produce 
streams of highly energetic particles in the solar wind or stellar wind, known as a 
solar proton event. These particles can impact the Earth's magnetosphere, and 
present radiation hazards to spacecraft and astronauts. Additionally, massive solar 
flares are sometimes accompanied by coronal mass ejections (CMEs) which can 
trigger geomagnetic storms that have been known to disable satellites and knock out 
terrestrial electric power grids for extended periods of time. 
 
 
Example: 

(1) The most powerful flare ever observed was the first one to be observed, on 
September 1, 1859, and was reported by British astronomer Richard 
Carrington and independently by an observer named Richard Hodgson. The 
event is named the Solar storm of 1859, or the "Carrington event". The flare 
was visible to a naked eye (in white light), and produced stunning auroras 
down to tropical latitudes such as Cuba or Hawaii, and set telegraph systems 
on fire. 

(2) On July 23, 2012, a massive, and potentially damaging, solar superstorm 
(solar flare, coronal mass ejection, solar EMP) barely missed Earth, according 
to NASA. According to NASA, there may be as much as a 12% chance of a 
similar event occurring between 2012 and 2022, although because this 
particular figure was based on an extreme extrapolation of the calculated 
frequency of future storms, the actual probability of this is quite uncertain. 

Question: 
Right there 



Who first observed the solar flare? 
A:Richard Carrington. 
Think & search 
Can solar flares energy be transform into kinetic energy? 
A: Yes.But we don’t know how. 
Author & I 
Why the polar light often appears in poles? 
A:Particles drawn to poles collide with atmosphere. 
On my own 
What is direct affection to earth by the solar flares? 
A:Polar light. 
Meaning 
What’s the word “penetrate” in main idea? 

 



 
 



 
Q1:When does solar eclipse occur?  
Q2: According to 5 pictures below, which section is called totality? 

(A) (B) (C) (D)  
Q3:What is the phenomenon that occurs solar eclipse? 
(A)light goes straight (B)light can turn its way. 

Q4:Does Jupiter（木星） occur solar eclipse? Why? 

Q5:What is the meaning of  Totality? 

(A)white moon (B)full eclipse (C)black sun （D)no eclipse  

 

 

Teaching reflection and suggestion 

     Students’ motivation determines how much they can concentrate and the teaching 

effectiveness. My original plan is a Geographic unit working with Geography teacher, but my 

natural-science-majored students used their “looks” showing me that they were lack of 

interest in it. And I also need to consider the limitation of time, so I had to change the 

subject and topic into Earth Science. Because I have some understandings on the subject 

and there is a unit talking about the issue of Black Hole in the textbook for this semester, I 

can do this and make a good use of my teaching hours. 

    I followed cases from Putting CLIL into Practice, and kept focusing on both content and 

language, as well as the concept from both subject to make sure my students can learn 

them all. I divided the teaching activities into input activities, output activities, Assessment, 

and Performance Task. This way, it’s easy for me to examine if both content and language 

are properly covered. From students’ response and the assessment, I think this unit is a 

very good start of CLIL. 

    Time allocation matters how much time the students have to prepare and perform their 

performance task. According to my students, my plan this time is kind of rush. Because this 

unit was conducted in 5 periods in two conesecutive weeks.They believed if they had had 

more time, they could have had a better performance.  

    For Taiwanese high school English teachers, wikipedia are a very good source. Teachers 

and students can search and find material they need easily and the language is good for 

high school students. It’s wikipedia that saved me from the anxiety of searching for a proper 

text for students. Above all, without a proper text there would be nothing happening in a 

classroom. 

Reference & Appendix 



Vocabulary 

1. Gravitation is a kind of force/ object. 

2. Particle/ electromagnetic radiation is a very tiny object. 

3. The theory of general relativity is proposed by Isaak Newton/ Galileo Galilei/ Albert 

Einstein. 

4. A black hole is a formed/ deformed spacetime. 

5. The event horizon is a form/ region/ boundry. 

6. There are no enormous/ detectable features to be observed in the event horizon. 

7. The brains inside computers , called microprocessors , are measured in nanometres 

and their speed in the billionths of/ on the order of a second 

Words, phrases, or terms I do not know well 

1. electromagnetic radiation  
2. particle 
3. the theory of relativity 
4. spectrum 
5. quantum field theory  
6. inversely propotional 
7. on the order of 
8. billionths of 
9. infer 
 

 
 

Type Terms or words Possible meaning 

technical 
term 

 
 
 
 

 

general 
words/ 
phrases 

1. on the order of… 
2.  
 
 
 
 
 
 
 
 

 

 



Please finish the following frame, according the information you read from the 2nd paragraph 

 

Related theory about black hole 

Year Theory/ Hypothesis  Proposed by 

In the 
18th 
century 

Objects whose gravitational fields are too 
strong for light to escape 

was considered by John Michell and Pierre-Simon 
Laplace 

In 1916,    

In 1958,    

In 1960s,    

 

 

 

Evolution of black hole 

Stage Event 

____ 
Supermassive black holes of millions of solar masses may form by _____ other stars and merging 
with other black holes 

____ Black holes _____ when very massive stars collapse at the end of their life cycle. 

____ Black holes can continue to _______ by absorbing mass from its surroundings 



Read the 4th & 5th paragraph and finish the following frame according to the information you acquire from them. 

The Evidence for Black Hole 

Type of Evidence (what) The founder (who) Announced Time (when) How & Why it works 

Gravitational waves 
   

Type of Evidence (what) 
 

Effect of the evidence 

Interaction with other 
matter 

If there are other stars orbiting a black hole, 
their orbits can be used to determine the black 
hole's mass and location. 

 

 
  

 

Now please give a summary sentence for each paragraph  

Paragraph Summary Sentence 

1  

2  

3  

4  

5  



We now have fininished our journey to the Black Hole and its time to review how the author 

arranged the journey. 

Paragraph Key information 

 
1 

 

2 
 

3 
 

4 
 

5 
 

  

Now discuss with your group members and pick up one astronomical fact or phenomenon 

from English wikipedia website to make a 5-minute presentation with one infographic from 

Pinterest website. Your presentation needs to follow the same format of Black Hole as the 

above frame. The below frame is for you to draft your presentation. 

Paragraph Key information 

 
1 

 

2 

 

3 

 

4 

 

5 

 

 



Comprehesion Check 

Read the text again, and answer the following questions or finish the frame 

Q1: In the second sentence of the first paragraph, why does the author use the word 
“predicts” instead of “tells” or other words to introduce those theories about black hole?  

_________________________________________________________________________ 

Q2: Who first gave out the explanation of black hole, in which year?  

_________________________________________________________________________ 

Q3: Use the language below to explain the growth of a black hole, the sequencing phrases 
in the first column are all in the correct order, and the last one has been done for you . 

Sequence What/ subject Action/ verb What/  

In the 
beginning, 

 

And then, 

 
Finally, 

It’s a 
concensus 

that 

a black hole 

 

supermassive 
black holes  

a black hole 

a supermassive 
black hole 

exist 

is expected to form 

 

may form 

 

 will continue to grow 

 

when a very massive star collapses 

 

by absorting mass from its 
surroundings. 

in the centers of most galaxies.  

by merging with other black hole and 
absorbing other stars. 

Q4: Fill in the blank and point out its number from the graphic in the right 

Number Explanation  

____ 

A black hole is a region of spacetime 
exhibiting such strong ________ effects that 
nothing can escape from inside it. 

_____ 
The boundary of the region from which no 
escape is possible is called 
the ________________________. 

_____ 

Matter that falls onto a black hole can form 
an external ____________ disk heated by 
friction, forming some of the brightest 
objects in the universe. 

Q5: Right down one thing you know for sure about the black hole (a term or a sentence):  

_________________________________________________________________________ 

Q6: Right down one thing you still wonder about the black hole (a term or a sentence): 

________________________________________________________________________

(1) 

(2) 

(3) 

(4) 



 

Presentation Rubrics 

 

Infographic 
Explanation of 

the subject 

Fluency & 

presentation skills 

Language 

(grammar & 

pronunciation) 

Questions 

3 Clearly 

present all 

major ideas 

with proper 

illustrations 

Main idea, 

history, details, 

and example  

are clearly 

presented 

Proper volume, 
Proper eye contact, 
Good body language, 
Less than 5 pauses 

No grammar & 

pronunciation 

error 

All questions are clear 

and follow the 

instructions. 

2 Partial 

ideas 

presented 

with some 

illustrations 

Main idea, 

history, details, 

and example  

are partially 

presented 

Unstable volume, 
Some eye contact, 
Some body language, 
Between 5~10 
pauses 

 Less than 5 

grammar & 

pronunciation 

errors 

3~4 questions are 

clear and follow the 

instructions. 

1 Only limited 

ideas 

presented 

with poor 

lillustrations 

Main idea, 

history, details, 

and example  

are limited 

presented 

Low volume, 
Few eye contact,Few  
body language, 
More than 10 pauses 

More than 5 

grammar & 

pronunciation 

errors 

0~2 questions are 

clear and follow the 

instructions. 

 

 

Black Hole: https://en.wikipedia.org/wiki/Black_hole 

Inforgraphic source: https://www.pinterest.com/ 

Online tool to create infographic: https://piktochart.com/ 

Putting CLIL into Practice: Oxford by Phil Ball，Keith Kelly，John Clegg 

 

 

https://en.wikipedia.org/wiki/Black_hole
https://www.pinterest.com/
https://piktochart.com/

