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Biochip, a biological board
A semiconductor chip is a set of electronic 
circuits on a small flat piece (or “chip”). Simi-
larly, a biochip is a set of organic molecules like 
DNA and proteins on a chip. In clinical diag-
nosis, it takes a lot of time to detect gene muta-
tion that is related to cancer or AIDS. Using a 
biochip, this process is easier and faster.   

Research is also underway on biochips that 
can perform new functions using the strengths 

of organic molecules, such as the DNA’s data storage capability and 
the molecular recognition function of enzymes. When biochip meets 
bioinformatics, it can be used to collect bio data much quickly and 
more conveniently. 

A biochip © Argonne Laboratory An organ-on-a-chip © Wyss Institute

Organ-on-a-chip 
technology may be a 
substitute for animal 
testing, which has 
become a major ethical 
issue.  

A lab-on-a-chip (LOC) is a device featuring several biosensors 
on a chip. The most representative, initial form of LOC was the 
pregnancy test. With a drop of urine, the LOC helped determine 
pregnancy in a matter of minutes. This was quite innovative when 
it was first developed. Today’s LOCs can instantly detect a disease 
with a drop of blood. They can also analyze several samples at 
the same time and they are so portable that they were likened to 
MacGyver’s knife by the scientific journal Nature.  
LOCs are also used to diagnose viruses. The timely confirmation 
of viruses like the Ebola and MERS—both of which are worldwide 
epidemics—it is vital in order -to prevent their spread. The Bio-

Nano Health Guard Research Center of 
the Ministry of Science, ICT and Future 
Planning is developing an LOC that can 
catch and filter out airborne viruses, 
and easily determine their types without 
complex analysis.  

Heart, liver, and lungs on a chip 
The development of organ-on-a-chip 
(OC), a device that is one step more 
advanced than LOC, is on-going at 
a faster pace. OC is a cell culture 
chip that simulates the functions of 
organs. For example, the lung-on-a-
chip is a three-dimensional model of 
a human lung made with human lung 
and blood vessel cells. The lung cells 
repeat contraction and expansion as 
if breathing, while the blood vessel 
cells transport oxygen and nutrients.  
The OC technology has received much attention from the 
pharmaceutical sector. The development of new drugs requires 
testing on animals or humans to predict toxicity and safety, 
and this entails considerable investment and time. Particularly, 
animal testing has long been a headache for the medical sector. 
Opposition to animal testing continues to grow in the U.S., Europe, 
and other parts of the world, and regulations against animal testing 
have been strengthened. Against this backdrop, OC can not 
only reduce the need for animals in drug testing but also save on 
time and money. It also allows for unlimited repetitive tests under 
different conditions.  
Of course, it will take time before OC becomes widely available. 
Because they deal with live cells, there are many technical issues 
to be resolved. Currently, the human-on-a-chip project is also on-
going to replicate the essential functions of the human body’s major 
organs in a single plastic chip. 

Lab on a chip!

A pregnancy diagnostic device that was able to check 
pregnancy immediately with a drop of urine was a 
typical device using early lab-on-a-chip technology.
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하버드대 위스생물공학연구소 연구팀이 개발하고 있는 

‘렁 온어 칩’ 실물 ⓒ Wyss Institute

올갠 온어 칩 기술은 

윤리 문제로 떠오르는 

동물실험을  대신할 수 

있을지도 모른다. 

심장, 간, 폐를 작은 칩 위에

랩 온어 칩 기술을 한 단계 더 발전시킨 ‘올

갠 온어 칩(organ on a chip)’이 개발에 속

도를 내고 있습니다. 올갠 온어 칩은 전자

회로와 살아있는 세포를 결합해 실제 장기

의 기능을 칩 위에 옮기는 기술입니다. 예

를 들어, 인간의 폐를 본떠 만든 ‘렁 온어 칩’

안에는 실제로 폐 세포와 모세혈관 세포가 

들어 있습니다. 폐 세포는 실제로 숨을 쉬

는 것처럼 수축과 팽창을 반복하고, 모세혈관 세포에는 피가 흐르면서 산소

와 영양분을 운반합니다.

올갠 온어 칩 기술은 제약회사에서 관심이 많습니다. 신약을 개발하기 위해

서는 동물과 사람을 대상으로 독성과 안전성 검사를 해야 하는데, 이때 엄청

난 비용과 시간이 들지요. 특히 동물 실험은 의약계의 오랜 골칫거리입니다. 

미국과 유럽을 비롯해 전 세계에서 점점 동물실험을 반대하는 목소리가 커

지고 있고, 이에 대한 규제를 강화하고 있기 때문입니다. 이런 분위기에서 올

갠 온어 칩은 불필요한 동물실험을 줄일 수 있을 뿐 아니라, 시간과 비용을 크

게 절약할 수 있습니다. 또한 무한히 반복할 수 있고 여러 조건의 실험이 가

능하지요.

물론 올갠 온어 칩이 널리 이용되기까지는 시간이 걸릴 것입니다. 살아 있는 

세포를 다루는 작업인 만큼 해결해야 하는 기술 문제가 많기 때문이지요. 현

재는 더 나아가 하나의 장기가 아닌 사람의 모든 장기가 하나의 칩 안에 들

어간 ‘휴먼 온어 칩(human on a chip)’ 프로젝트도 함께 진행되고 있습니다.
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바이오인포매틱스는 방대한 생물 정보를 컴퓨터와 소프트웨어를 이용해 자료를 수집하고, 

분석하는 학문입니다. DNA 안에 들어 있는 유전 정보는 생물의 기초가 됩니다. 

이미 인간의 전체 DNA 염기서열이 분석돼 있는 상태이지만, 그 염기서열이 담고 있는 의미는 

아직 극히 일부만 밝혀졌습니다. 찾고자 하는 염기 서열을 쉽게 찾아내는 프로그램을 만들어 보며, 

최근 생물학에 SW기술이 필수라는 사실을 직접 느껴 봅시다.

원하는 DNA를 찾아라

 준비물  스크래치(2.0버전)가 설치돼 있는 컴퓨터 또는 노트북

 활동하기

활동 ➌

활동 미션1
미션

DNA의 염기는 A, G, T, C 총 4가지입니다. 먼저 임의의 염기서열을 가진 DNA 가닥을 만들어 

냅니다. 다음에 3개의 염기서열을 입력하면 그 염기서열이 있는 DNA 가닥 부위를 찾아주는 

프로그램을 스크래치로 만듭니다.

프로젝트 구상하기

어떤 순서로 프로그램을 만들면 좋을지 자유롭게 적어 봅시다.

2
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Bioinformatics is a field that collects and analyzes huge volumes of biological data 
using computers and software. The genetic code contained in a living organism’s 
DNA is its very foundation. While human’s entire base sequence has been 
analyzed, there is still a far way to go in terms of understanding their implications. 
Make a program that helps easily find a nucleotide sequence and see how 
essential software technologies have become in biology. 

Find a DNA

Activity

Activity mission 1
Mission

A base sequence is made up of four nucleotide bases – A, G, T, C. First generate 
a DNA strand with a random sequence. Then, make a Scratch program 
that finds a DNA strand containing a certain sequence when inputting three 
sequences ( [ ] [ ] [ ] ).

Develop a project concept

Describe in what order you want to create your program.  

Create a program

①  To add a backdrop, click ‘Upload backdrop file,’ choose a new backdrop, 
and click OK.  

②  To add a ‘Pico’ sprite, go to ‘New sprites,’ select ‘Sprite Library’ and select 
‘Pico’ sprite.  

③  Create a DNA location, DNA extraction, DNA search variables, and DNA 
list. 

④ To randomly extract a DNA list, set random numbers from 1 to 100 as DNA extraction variables. 

2

3

⑤  Add A, G, T, C to the DNA list so that they can be added based on generated 
random number values. 

 What to prepare  Computer or notebook with Scratch (version 2.0) installed 

Activity ➌
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프로그래밍하기

①   배경화면을 만들기 위해 ‘배경파일 업로드하기’를 선택하여 원하는 이미지를 선택한 후 

업로드하여 배경화면을 설정합니다.  

②   ‘피코’스프라이트를 추가하기 위해 스프라이트 ‘새로운 스프라이트’에서 ‘저장소에서 

스프라이트 선택’을 선택하고 ‘피코’스프라이트를 선택합니다. 

③ 찾으려는 값을 저장하기 위해 DNA 찾기와 DNA 변수를 만들고, DNA를 추출하고 

추출된 DNA를 목록을 만들기 위해 DNA 추출 변수와 DNA 리스트를 만듭니다.

④   DNA 리스트에 무작위로 100개의 DNA 값을 추출합니다. 

3

⑤   A, G, T, C의 DNA 값이 조건 값에 따라 리스트에 추가되도록 합니다. 

그리고 찾고 싶은 DNA를 입력하면 피코 스프라이트를 클릭하도록 합니다. 
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2

3
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Activity ➌
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⑥   피코 스프라이트를 클릭하면 찾고 싶은 DNA 값을 입력하고 입력된 값을 대답에 

저장합니다. 

⑦   DNA를 찾기 위해 피코 스프라이트를 클릭합니다. 찾고 싶은 DNA 3개를 입력한 후

리스트에서  DNA의 위치를 찾기 위해 ‘DNA찾기’에 입력된 ‘대답’과 ‘DNA’ 리스트에서 

비교 검색합니다. 원하는 DNA를 찾았을 경우, 입력된 DNA를 찾았다고 말한 후 

리스트에서 DNA 위치를 말합니다. 그리고 스크립트를 멈추게 합니다. 

만약, 찾고자 하는 DNA의 위치를 찾지 못할 경우에는 ‘DNA를 찾지 못했습니다.’를 

말할 수 있게 블록을 조립합니다. 
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⑥   Click the Pico sprite to enter the DNA value you want to find. Save it in the 
answer.  

⑦   Click the Pico sprite to find the DNA. Enter three DNAs you want to find and 
compare the ‘answer’ entered in the ‘Find DNA’ and that on the ‘DNA’ list to 
find the location of the DNAs on the list. If the DNA is found, it will say that the 
DNA is found and tell its location on the list. Then the script stops. Assemble 
the block so that it says ‘DNA is not found’ when the DNA location is not 
found.

Change the program so that one of the following conditions are met: 4

Activity wrap-up 5

⑧   Run the program for a random listing of DNA. Enter the DNA value you want 
to find and see if it is found. Make corrections if there is an error.

⑨  Program screenshot

① A hundred or more bases are randomly extracted.  

②  Sequences of DNA are associated with specific hair, eye, and skin 
colors, so traits change according to different input values.  

Briefly explain how you felt about this activity.  
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다음 중 하나를 골라 프로그램을 바꾸어 보기4

활동 정리하기5

⑧   프로그램을 실행하여 무작위로 DNA가 추출되고 찾고자 하는 염기를 입력하면 

찾아주는지 확인합니다. 만약 오류가 발생할 경우에는 수정합니다. 

⑨ 프로그램 실행화면

① 100개 이상의 염기가 무작위로 추출되게 만들어 보기

②   염기서열 순서마다 머리색, 피부색, 눈 색깔 등으로 바꿔 입력되는 값에 따라 

모양이 변하는 프로그램으로 만들어 보기 

이번 활동을 통해 느낀 점을 간단히 적어보세요.
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⑥   Click the Pico sprite to enter the DNA value you want to find. Save it in the 
answer.  

⑦   Click the Pico sprite to find the DNA. Enter three DNAs you want to find and 
compare the ‘answer’ entered in the ‘Find DNA’ and that on the ‘DNA’ list to 
find the location of the DNAs on the list. If the DNA is found, it will say that the 
DNA is found and tell its location on the list. Then the script stops. Assemble 
the block so that it says ‘DNA is not found’ when the DNA location is not 
found.

Change the program so that one of the following conditions are met: 4

Activity wrap-up 5

⑧   Run the program for a random listing of DNA. Enter the DNA value you want 
to find and see if it is found. Make corrections if there is an error.

⑨  Program screenshot

① A hundred or more bases are randomly extracted.  

②  Sequences of DNA are associated with specific hair, eye, and skin 
colors, so traits change according to different input values.  

Briefly explain how you felt about this activity.  
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진로  

   탐색

   환자의 건강 상태를 측정하는 다양한 의료용 센서를 개발합니다.

    환자에서 측정한 데이터를 원격으로 의사에게 전송하는 기술을 개발합니다. 개인 

의료 정보이므로 보안이 매우 중요합니다.

   방대한 의료 데이터를 분석해 질병을 진단하는 인공지능 프로그램을 개발합니다.

   정교한 수술을 행하는 로봇팔과 같은 의료 기기를 만듭니다.

   3D 프린터 기술로 인공장기, 인공뼈와 같은 인공조형물을 만듭니다.

  스마트의료 관련 직업

스마트의료는 의학과 IT기술이 접목된 분야입니다. 의사가 하는 역할을 생각해 봅시다. 여러 

가지 검사를 통해 병을 진단하고, 적절한 처방을 내립니다. 필요하다면 외과 수술을 하고, 손

상된 인체 부위를 보강할 인공 조형물을 넣기도 합니다. 의사의 역할 중에서 컴퓨터가 대신할 

수 있는 부분이 있기도 합니다. 인간의 생명을 다루는 만큼 중요한 결정은 의사가 하지만, 의

사가 올바른 판단을 내릴 수 있도록 도울 수 있지요. 떠오르는 분야로 새로운 직업군이 생길 

가능성이 높습니다.

인공장기 인공장기 연구개발자

제약 신약 연구개발자, 세포치료 연구개발자

스마트 

헬스케어

의학용 센서 연구개발자, 의료기기 연구개발자, 통신 및 보안 전문가, 

스마트헬스케어 연구개발자

어떤 일을 할까요?

스마트의료 전문가
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This field is a fusion of medicine and IT, so one can major in one of the two areas first 
and then expand his/her expertise in the other area. Information technology majors 
are more suited for medical sensors, smart healthcare systems, and medical device 
manufacturing. Medical students are more suited for new drug development, analysis of 
medical big data, and artificial organs. Note that collaboration with specialists in other 
areas is highly likely as these specialties cannot be done on one’s own.  

  Develops various medical sensors to check a patient’ health condition  
   Develops the technology to remotely send a patient’s data to a doctor; security is key as 
it involves personal medical data  

   Develops artificial intelligence programs to analyze huge volumes of medical data for 
disease diagnosis  

  Produces medical devices such as robotic arms that can perform elaborate surgeries   
   Creates artificial structures such as artificial organs and bones using 3D printing tech-
nology

  Smart healthcare-related occupations

Smart healthcare combines healthcare with IT technology. Think about the role 
of medical practitioners. They conduct various tests to diagnose a disease, and 
administer prescriptions. If necessary, they perform surgical operations and attach 
an artificial organ or tissue to replace failing human parts. Some roles performed 
by doctors can be done by computers. Since medical practice deals with human 
life, important decisions are made by doctors, but computers can assist them in 
making the right decision. Smart healthcare is an emerging field with increased 
opportunities for new jobs. 

Artificial organs Artificial organ research developer  

Pharmaceuticals New drug research developer, cytotherapy research developer

Smart healthcare
Medical sensor research developer, medical equipment research 
developer, IT and security specialist, smart healthcare research 
developer

I print circuits on wearable fabric and develop devices with built-in 
semiconductors that can measure brainwave and oxygen saturation in real 
time. The wearable healthcare device sector is emerging, so I have a lot of 
pride in my research. Life in graduate school was more difficult than I had 
expected. Sometimes, you have to stay up at night to finish your assignments, 
and you rarely have any time for yourself. You need perseverance and 
creativity to do research at the graduate level. You must not give up even if 
you fail again and again, and you must be able to think differently from others. 
When you apply for graduate school, you will find it very helpful to visit the 
website of the Institute of Electrical and Electronics Engineers (IEEE) to 
understand the working principles of electronic products and constantly read 
scientific magazines.

Lee Yong-su / Graduated from the KAIST Electricity and Electronic Engineering and currently in a master’s program  
at the KAIST Semiconductor System Lab 

Expert interview

What do they do?
   Must have an interest in the human body, medicine and healthcare, and be eager to 
learn new technologies

   Must have a research spirit, curiosity, creativity, logical reasoning, analytical skills, and 
good judgment to resolve problems

   Must have good interpersonal skills and communication ability as this profession often 
entails cooperation with other technicians or specialists

Required aptitude

Related majorsSmart healthcare specialists 
Career
  Exploration 

Medical school
 department of 
pharmaceutical 

sciences 

department 
of medical 

engineering,

department 
of precision 
engineering

department 
of computer 
engineering
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의학과 IT의 융합이므로 이 중 한 분야를 전공한 뒤 다른 분야와 결합하는 방식으

로 전문성을 키울 수 있습니다. 의학 센서, 스마트의료 시스템, 의료 기기 제작 등은 

IT 기술 전공이 더 유리하고, 신약 개발, 의료 빅데이터 분석, 인공장기 등은 의학 

전공이 더 유리할 수 있습니다. 다만 모든 것을 혼자 할 수 없으므로 다른 분야 전

공자와 함께 일할 가능성이 높습니다.

의과 약학과 의료공학과 기계공학과 컴퓨터공학과

저는 입을 수 있는 천에 회로를 인쇄하고, 반도체 칩을 넣어 심전도와 뇌파, 산소포화도

를 실시간으로 측정하는 장비를 개발합니다. 이런 웨어러블(wearable) 헬스케어 장비는 

최근 떠오르는 분야라 큰 자부심을 가지고 연구하고 있습니다. 대학원 생활은 생각보다 

힘듭니다. 바쁜 시기에는 밤도 자주 새야 하고, 개인적 시간도 많이 갖지 못합니다. 대학

원에서 연구를 하려면 끈기와 창의력이 필요합니다. 많은 실패에도 포기하지 말아야 하

며, 항상 남들과 다른 생각을 할 줄 알아야 합니다. 전자제품이 어떤 원리로 구동하는지 

평소 호기심을 가지고 IEEE(국제전기전자협회) 홈페이지에서 자료를 찾아보거나, 과학

잡지를 꾸준히 읽는다면 대학원에 진학할 때 큰 도움이 될 것입니다.

이용수 / KAIST 전기·전자공학과 졸업, KAIST 반도체시스템 연구실(SSL) 석사과정

전문가 인터뷰

    의학, 건강 등과 관련해 인체에 대한 관심을 갖고 관찰하는 태도를 가져야 합니다. 

빠르게 발전하는 분야 기술을 습득하는 학습 자세가 필요합니다.

    새로운 것에 대한 탐구정신과 호기심, 창의성과 문제해결을 위한 논리적 사고, 분

석력, 그리고 정확한 판단력이 요구됩니다.

    다른 기술자나 전문가와 협력하여 일을 하는 경우가 많으므로 원만한 대인관계능

력과 명확한 의사소통능력이 필요합니다.

어떤 적성이 필요할까요?

관련 학과는?
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This field is a fusion of medicine and IT, so one can major in one of the two areas first 
and then expand his/her expertise in the other area. Information technology majors 
are more suited for medical sensors, smart healthcare systems, and medical device 
manufacturing. Medical students are more suited for new drug development, analysis of 
medical big data, and artificial organs. Note that collaboration with specialists in other 
areas is highly likely as these specialties cannot be done on one’s own.  

  Develops various medical sensors to check a patient’ health condition  
   Develops the technology to remotely send a patient’s data to a doctor; security is key as 
it involves personal medical data  

   Develops artificial intelligence programs to analyze huge volumes of medical data for 
disease diagnosis  

  Produces medical devices such as robotic arms that can perform elaborate surgeries   
   Creates artificial structures such as artificial organs and bones using 3D printing tech-
nology

  Smart healthcare-related occupations

Smart healthcare combines healthcare with IT technology. Think about the role 
of medical practitioners. They conduct various tests to diagnose a disease, and 
administer prescriptions. If necessary, they perform surgical operations and attach 
an artificial organ or tissue to replace failing human parts. Some roles performed 
by doctors can be done by computers. Since medical practice deals with human 
life, important decisions are made by doctors, but computers can assist them in 
making the right decision. Smart healthcare is an emerging field with increased 
opportunities for new jobs. 

Artificial organs Artificial organ research developer  

Pharmaceuticals New drug research developer, cytotherapy research developer

Smart healthcare
Medical sensor research developer, medical equipment research 
developer, IT and security specialist, smart healthcare research 
developer

I print circuits on wearable fabric and develop devices with built-in 
semiconductors that can measure brainwave and oxygen saturation in real 
time. The wearable healthcare device sector is emerging, so I have a lot of 
pride in my research. Life in graduate school was more difficult than I had 
expected. Sometimes, you have to stay up at night to finish your assignments, 
and you rarely have any time for yourself. You need perseverance and 
creativity to do research at the graduate level. You must not give up even if 
you fail again and again, and you must be able to think differently from others. 
When you apply for graduate school, you will find it very helpful to visit the 
website of the Institute of Electrical and Electronics Engineers (IEEE) to 
understand the working principles of electronic products and constantly read 
scientific magazines.

Lee Yong-su / Graduated from the KAIST Electricity and Electronic Engineering and currently in a master’s program  
at the KAIST Semiconductor System Lab 

Expert interview

What do they do?
   Must have an interest in the human body, medicine and healthcare, and be eager to 
learn new technologies

   Must have a research spirit, curiosity, creativity, logical reasoning, analytical skills, and 
good judgment to resolve problems

   Must have good interpersonal skills and communication ability as this profession often 
entails cooperation with other technicians or specialists

Required aptitude

Related majorsSmart healthcare specialists 
Career
  Exploration 

Medical school
 department of 
pharmaceutical 

sciences 

department 
of medical 

engineering,

department 
of precision 
engineering

department 
of computer 
engineering
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의료용 로봇팔 모형 제작하기메이커
활동

  제품 기능 

자유도를 가진 로봇팔을 제작하여, 의료용 로봇을 체험할 수 있다. 

  작동 원리

도면과 우드락을 이용하여 링크 구조를 가진 로봇팔을 만든다. 정해진 자유도 내에서 

로봇팔을 이용하여 물건을 옮길 수 있다.

  제품 사진

  제품 구조

제품 개요

집게부분 동력전달부분 조작부분

글/사진 최창민(동패중학교 교사) 
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Making a robotic arm model 
designed for  
medical treatment   

  Product function 
A robotic arm with degree of freedom showing what a medical robot looks like 

  How it works
Make a robotic arm with links using given design plan and foam board.
The arm can move things using the given degree of freedom.  

  Product picture

  Product structure

  Production time : About 6 hours

  Needed materials and tools

  Key production principles

Degree of freedom

 Make a robot joint using links. Use the design plan as necessary to assemble. 

Adjust the length of the links and the distance between bolts in order to 

regulate the angle of movement or the gripping of the tongs.  

  What requires attention in production
➊  Work with the components according to the design plan and assemble using 

the instructions in the manual.  
➋ Be careful of scratches when using a knife or gimlet.  
➌ Be careful of burns when using a glue gun.  
➍ Do not chat loudly or run around in the workshop.  
➎  Pick up and put away tools after use; Do not place tools or materials on the 

edges of a desk as they may cause injuries if they are knocked over.
➏ Immediately inform the instructor of any potential danger. 

  Required knowledge and functions
➊ Understanding of links and degree of freedom  
➋ Engineering understanding of a robot arm’s movement 
➌ Method of assembly using bolt, nut, washer, and clamp 

Robot arm plan Foam board
Bolt, nut, washer, 

clamp
Tools

Print in actual size 
using A4 paper 

5mm thick
3×10, 3×15, 3×20

3×25
Glue gun, gimlet, knife, 

ruler, driver

Tongs frame Power transmission Control segment

Maker
Activity

Product overview

Production overview

Written by  
Chang-min Choi (Dongpae Middle school teacher)
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  제작 시간 : 약 6시간

  필요한 재료와 도구

  핵심 제작 원리

의료용 로봇팔을 제작하기 위한 자유도의 이해

링크를 이용하여 주어진 관절 로봇을 제작함. 필요에 따라 도면을 이용하여

임시로 조립을 해보고 링크의 길이와 볼트 사이의 거리를 조절하여 움직이는 

각도나 집게발의 잡는 힘을 조절할 수 있어야 함.

  제작 주의사항

➊ 주어진 도면에 따라 부품을 가공하고, 매뉴얼에 따라 조립해야 함.

➋ 제작과정 중 칼이나 송곳을 사용하는 경우에는 찰과상에 주의해야 함.

➌ 글루건을 사용하는 과정에서 화상에 유의하여야 함.

➍ 작업장에서 작업 중 떠들거나, 뛰어다니지 않음.

➎ 사용한 공구는 제자리에 두며, 떨어뜨려 다치지 않도록 함.

➏ 작업 중 위험한 상황의 경우 담당교사에게 즉시 알림.

  필요한 지식과 기능

➊ 링크와 자유도의 이해

➋ 로봇팔 움직임의 공학적 이해

➌ 볼트, 너트, 와셔, 꺾쇠를 이용한 조립 방법

제작 개요

로봇팔 도면 폼보드 볼트, 너트, 와셔, 꺾쇠 제작도구

실제 크기로 출력 두께 5mm
3×10, 3×15, 3×20

3×25

글루건, 송곳, 칼, 자, 

드라이버
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Making a robotic arm model 
designed for  
medical treatment   

  Product function 
A robotic arm with degree of freedom showing what a medical robot looks like 

  How it works
Make a robotic arm with links using given design plan and foam board.
The arm can move things using the given degree of freedom.  

  Product picture

  Product structure

  Production time : About 6 hours

  Needed materials and tools

  Key production principles

Degree of freedom

 Make a robot joint using links. Use the design plan as necessary to assemble. 

Adjust the length of the links and the distance between bolts in order to 

regulate the angle of movement or the gripping of the tongs.  

  What requires attention in production
➊  Work with the components according to the design plan and assemble using 

the instructions in the manual.  
➋ Be careful of scratches when using a knife or gimlet.  
➌ Be careful of burns when using a glue gun.  
➍ Do not chat loudly or run around in the workshop.  
➎  Pick up and put away tools after use; Do not place tools or materials on the 

edges of a desk as they may cause injuries if they are knocked over.
➏ Immediately inform the instructor of any potential danger. 

  Required knowledge and functions
➊ Understanding of links and degree of freedom  
➋ Engineering understanding of a robot arm’s movement 
➌ Method of assembly using bolt, nut, washer, and clamp 

Robot arm plan Foam board
Bolt, nut, washer, 

clamp
Tools

Print in actual size 
using A4 paper 

5mm thick
3×10, 3×15, 3×20

3×25
Glue gun, gimlet, knife, 

ruler, driver

Tongs frame Power transmission Control segment

Maker
Activity

Product overview

Production overview

Written by  
Chang-min Choi (Dongpae Middle school teacher)
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Activity 2

Learn about telemedicine 
through smart diagnosis

 

Problem Decomposition

Learn about the necessary 
elements of telemedicine 
and its relation with artifi-
cial intelligence

 

Recognizing Patterns

Represent the process of 
telemedicine with a flow-
chart

 

Abstraction

1. Cyborg Now a Reality 2. Smart Diagnosis and
 Telemedicine

Activity 1

Learn about various forms 
of smart medicine and the 
bio printer

 

Problem Decomposition

Learn about the processing 
steps of bio printers

 

Recognizing Patterns

Make a layer-by-layer mod-
el using activity materials

 

Abstraction

Think of a way to print a 3D 
model without a support 

 

Making an Algorithm Learn about the or-
der of diabetes patient 
treatment by stage                                     
Represent the method of 
emergency treatment with 
a flowchart

 

Making an Algorithm

Print a 3D model with a 3D 
printer, if available

 

Automation
Learn the names and func-
tions of the shapes used in 
a flowchart 

 

  Automation

3. Bioinformatics 
Extend Lifespan

Learn about bioinformatics 
and DNA

 

Problem Decomposition

Learn about the meaning 
and representation of com-
ponents of a base sequence

 

Recognizing Patterns

Set the necessary variables 
to find the base sequence 
input

 

Abstraction
Design a way to find the 
base sequence based on 
the method presented in 
the activity sheet 

 

Making an Algorithm

Make a Scratch program to 
find base sequence 

 

Automation

Activity 3

Software is changing the world. The programs installed in computers and apps 

that make it more convenient to use smartphones are all software. Software is in 

every part of our lives, so it is difficult to find areas where we are not affected by 

software.

The state-of-the-art science and technology that we see in the news is also 

helped by software. In turn, progress in math, science and technology advances 

software further. As such, math, science and technology are closely related with 

and cannot be separated from software. 

These module series were created through collaboration between experts in 

related fields and software education, and its suitability for classrooms has been 

verified. As students follow teachers' direction through each module, they will be 

able to better understand the world that has been changed by software.

How to Use 
This Program

Computational Thinking Map
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