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ESP Course Description

        English for Science and Technology, an  integrated skills course , aims 

to provide students  with the academic and language skills needed for 

successful study or professional work in a scientific context where English 

is the working language. The course challenges students to collectively 

arrive at solutions through  critical  and creative thinking .

       Different ways of how  Ideas are generated, analyzed, synthesized and 

expressed promotes the acquisition of general competences vital to 21st 

century success.

   

 



• New Economic School ( Skolthech) : 

    Sharon Hannigan, Ph.D 

   “ A problem-based learning approach to English for 

science & technology design”

     

• Adapted to NUST MISiS

                rossog@rambler.ru 



The course consists of 3  modules, each revolving around a 
“BIG problem” In science and technology …

UNIT 1 Electric cars

UNIT 2 Biocompatible materials

UNIT 3
Artificial intelligence



…expressed in 3 modalities…

•  Verbal

•      Graphic

•     Visuospatial



Course Overview

❖  The  8th semester  lasts 13 weeks  till the 9th of 

May.

❖  TWO  classes ( 4 hrs)  every week.

❖   THREE Modules ( TOPICS)  are organized around 

a current problem topical at MISiS: electric cars; 

biocompatible materials &  artificial intelligence 

(AI) 



Method description

  

    Problem-based learning approach ( PBL) 

to language learning  set into motion by a critical 
thinking framework ( SPRE).



SPRE Critical Thinking Framework

1.  All team together
                       SITUATION

Who? What? When? Where?

Objectively describe or report dilemma

Student 1
                 PROBLEM ( given by a teacher)

What’s wrong/the matter?

Identify& prioritize problems: 1sr, 2nd)

Student 2
                        RESPONSE

Reaction to problem(s)
How do you go about solving the 
problem? What actions should be taken? 

Student 3
                    EVALUATION

Overall critical assessment
Will our response be effective? What’s 
are its pros/cons, costs/benefits?



SPRE Framework



 Week 1: introduction.
Debates

    A teacher has a list of topics for debates:
1. Evolution is a fact.
2. Should Humankind Be Spending Money On Space 

Exploration?
3. Will the human race survive if a large asteroid does hit Earth?
4. Is human genetic engineering ethical?
5. Will the new 2017 Chevy Bolt position General Motors as 

serious player in the electric car marketplace?
6.  Is Global Warming a man made problem or is it only a 

natural occurrence? 
7. If oil prices continue to fall, will this help the world economy?



8th semester timetable
• Week 1             Introduction
• Weeks 2-4        Unit 1   

• Weeks 5-7        Unit 2

• Weeks 8-10       Unit 3

•  Week 11             Test

• Week 12-13     Reflection
   * Optional:  Unit Synthesis Capstone  Presentations



Week 1. Introduction.
Subject Quiz

1. Which of the following statements is not true?

       A  a battery is an electrochemical cell.
      B    If an electrode acted as the anode during discharge it will act as a 

cathode during charging.
      C     During the operation of a battery, one material is oxidised and another 

is reduced.
      D     The voltage needed to charge a battery is less than the voltage 

produced when it is discharged.
 
2. What batteries might you use to power the following applications?

(a) A mobile phone
(b) A hand-held computer console
(b) A wristwatch
(d) To start a car



UNIT Schedule
Week Focus Syllabus

Week 1 A teacher introduces  
a topic with 
videos/texts and 
exercises

Podcasts/Video segments
Texts
Comprehension, lexical, discourse exercises

Week 2 Setting up a 
problem. 

Breaking into teams.

Discussions and 
brainstorming.

Breaking into teams of three  ( PRE)
Setting up a problem
Brainstorming
Students bring their own materials to class and discuss 
them
 Setting up a panel discussion: students determine their 
roles ( PRE)
Teacher shows them assessment rubrics

Week 3

Panel discussion Panel discussions happen ( 3- min speech from each 
student + 1-2 visuals) All students participate  as speakers 
and audience.

Writing 
assignment

Science report : separate assignments for each role.
Approach: critical thinking.
Format: 2-3 pages ( double-spaced)  of prose.



8th semester assessment
           IELTS (Mark) + Critical thinking project (Pass/Fail)

 
IELTS RESULTS Final mark ( diploma)

• 5,5-7,5

• Project Pass

excellent

• 5,0

• Project Pass

good

• 4,5

• Project Pass

satisfactory

• 0-4,0*

• Project Pass

unsatisfactory

* satisfactory if IELTS retake result  in 

May is 4,5+

Failure to complete Project work in 

the semester downgrades IELTS score 

to “0”.

unsatisfactory



Critical Thinking Project Assessment
 ( Pass :  7  “ⱱs”  out of 9)

Individual 

Completion of 

Activities

Participation in 

Panel Discussion 

Personalized Report 

Writing

UNIT 1 “ⱱ” =done “ⱱ” =done “ⱱ” =done

UNIT 2 “ⱱ” =done “ⱱ” =done “ⱱ” =done

UNIT 3 “ⱱ” =done “ⱱ” =done “ⱱ” =done



Course Details



Week1. Class 1.  

• A. Introduce module problem: VIDEOS
• Podcasts & video segments (www.ted.com; 

www.youtube.com; www.bbc.com/news/technology)

• Academic lectures (www.ocw.mit.edu; 
www.doitpoms.ac.uk)

   * This materials as well as texts  will be provided by us

       at www.dropbox.com ( details will be sent to you  later)



 Week1. Class 1. 

• B. Listening Comprehension ( provided by us)

• NOTE: For all exercises, language is 
extracted from the audio-visual segments 
that introduced the module problem.

• Comprehension:

 

• Vocabulary:

  



 Week 1. Class 2. 

• C.   Academic (Science/Engineering Journals
• Reading comprehension exercises ( gist/details)

•  Academic discourse patterns

• Grammar/vocabulary exercises targeting at structures 
common for scientific papers 

     

   * Texts will also be provided.



• “Text-busting”!

• Scientific structures & discourse patterns!

• Genre-appropriate documentation & formatting!



(PD)

Week 3. 

Panel Discussions ( PD)



Week 2. Classes 1-2 

   - a  teacher sets up a panel discussion. ( PD)
    - students reach consensus within their team on their 

roles by filling out the chart below.

 

Expert panel members Problem-solving roles

1. Name Problem

2. Name Response

3. Name Solution



Week 2. Class 1.
Preparation for Panel discussion

       A teacher sets up a problem.

       ( You’ll be given 2-3 options to choose from) 

    but each study  group work on the same problem!  
                                
                                  PROBLEM Example from Unit 1.

    It is common knowledge that the usage of petrol cars causes an irreversible damage to 
the environment, and the feasible alternative is launching  the mass production of 
electric cars. Car manufacturers offer a reward to those who create a new type of 
battery which will last longer and cost and weigh less. 

     Moscow Battery Life Association MBLA  need to work out a possible solution to 
the issue above. The solution should consist of three parts Problem – Response 
- Evaluation.  You will present your solution as experts in the series of panel 
discussion under the title: Potential increase of the Battery Span 2015



3rd week. Class Panel Discussions



Demo. Panel discussion.



Module 1 Module 2 Module 3

Student 1 Problem Response Evaluation

Student 2 Evaluation Problem Response

Student 3 Response Evaluation Problem

spre rotation

 



Week 3. Class 1.

• Three PDs will take place in a succession, with each 
students speaking for 3 min  (time limit strictly 
enforced).

• The “expert” panels will consist of one member from 
each PD team as follows:  

           1st PD: “Problem” members, only

2nd PD: “ Response” members, only

3rd PD: “Evaluation ” members, only



Class Panel Discussions

After all PDs are finished, there will be a 20-minute Q&A 
period - providing SPRE teams a chance to challenge 
competing MP solutions while continuing to promote 
their own.

Teacher roles:

(1) To determine speaking grade for each student, 
individually, according to a rubric.

(2) To assess audience participation: note-taking, Q&A, 
comments



Speaking rubric ( sample) 

Content 5 points Task response

Organization

Visuals

Vocabulary& Grammar 5 points Grammar

Vocabulary

Presentation skills 10 points Generates interest to others

Preparedness

Pronunciation

 Participation   as audience 5 points Questions & answers

Comments/timing



Week 3. Class 2. 

• B. SPRE writing assignment (partially done  in class)
•  Should be a separate assignment for each PRE  role.

•  Should  have a format of report with a clear given  structure.

•  Should be written in prose, be 2 or 3 pages in length double 
spaced.

• Should include 2 or 3 in-text citations according to Chicago 
Manual of Style (CMS) convention.

•  Should be submitted on the 5th week.

•  Should be graded by a teacher by rubrics ( provided).



PPre-writing, “brainstorming 
stage”



Units 1-2. 4th week.
     Problem writing assignment.
    Taking into account the module videos, texts, class exercises, SPRE 

team analysis, PDs, you must:

•  Write an introductory paragraph containing a clever hook, a brief overview of 

the Module problem, a good thesis , etc.

• Develop each problem in separate body paragraphs.

• Support each problem you state by way of clear examples, sound reasoning and 

credible evidence.

• Write a concluding paragraph, where you restate your thesis and leave a reader 

with a thought provoking concluding remark.

•  Include 2 or three in-text citations.



Introductory paragraph

• Step 1. Come up with a clever hook, one that captures your 
readers’ attention.

          _________________________________________

      _________________________________
• Step 2. Provide your readers with a brief overview of the unit 

problem.
      ______________________________________________
       ______________________________________________
• Set forth your thesis. 
1. Thesis topic___________________________
2.  Thesis controlling ideas
                            a _____________________________
                             b ______________________________



Writing rubric ( sample)

Task response 5 points Problem

Response

Evaluation

Organization & discourse 10 points Introductory paragraph

Body paragraphs

Concluding paragraph

Written fluency 5 points Clarity

Word choice

Style

Mechanics 5 points Sentence structure

Spelling

Grammar



Teacher support
All teachers will be provided with a booklet with a course 

description, materials  and exercises, which they are to return 
to the department;



Teacher support

•  A resource pack of materials in a www.dropbox.com 
     ( rossog&rambler.ru; password ESP2015),  containing:
o videos with exercises;
o  texts with exercises;
o  problem descriptions ( to choose only one for each 

group);
o supplementary materials and links to more;
o Sharon’s materials: samples of students’ writing; 

exercises; grading rubrics, etc. 


