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English Learners in Secondary STEM 
Subjects 

ELs in Secondary Schools: Characteristics and 
Challenges 
1) Teenagers who immigrate to the U.S. have more difficulty than 

young learners  -> Low high school graduation rates. 
2) When compared to those from English-speaking homes, the drop 

out rate is three times higher for this population. 
3) Academic content and vocabulary required for secondary 

subjects are much more challenging than elementary-level 
(25000- 30000 words should be learned by 9th grade). 

 

 



Characteristics of Academic Language  
Required in STEM Content Subjects  

Vocabulary : Academic vocabulary vs Content-specific 
vocabulary. Latin-based root, prefixes, and suffixes 

Linguistic Structures:  Passive voice, conditional 
clauses, complex and embedded clauses 

Text characteristics: Interpretive, Descriptive, 
Analytical, Argumentative, Supporting with evidence 

 



STEM Sheltered Content Lesson Planning: 
Key Elements  

Lesson goals and objectives 

Content objectives and national standards (CCSS, NGSS) 

Language objectives and ELP standards (ELPA21) 

Content assessment and language assessment 

The extent of content and language integration (i.e., To 
what extent language-focused activities will/should be 
integrated into the content instruction, and what are the 
essential language aspects to be included in the lesson? ) 



Language and Literacy Integration 
into STEM Content Lessons: Key 

Considerations 
Identification of key content vocabulary 

Identification of key linguistic structures 

Identification of key language functions 

Consideration of different language proficiency levels 
of ELs in one classroom 

Balancing language skills (oral-language vs. written 
language; receptive language (listening or reading) 
vs. productive language skills (speaking or writing) 



Identification of Key Content Vocabulary 
What is “key content vocabulary” and how do you identify them? 

How many new words in one lesson? 

Approaches to teaching key content vocabulary 
  - Attention, Noticing, and Input Enhancement in Second language 

vocabulary learning (target vocabulary highlighted and enhanced 
to draw learners’ attention) 

  - Morpheme-based vocabulary learning (common morphemes 
used in content subjects focused and practiced in content lessons) 

  - Tiered vocabulary learning  (Tier 1 (basic) , Tier 2 (function words 
critical to learning Tier 3 words, Tier 3(content-specific low 
frequency words) 

  - Link-based vocabulary learning based on thematic links (New 
words grouped based on thematic categories)  



Identification of key linguistic structures 

 
What is “key linguistic structures” and how to 
identify them 

Linguistic scaffolding in STEM content instruction 
  - Sentence starters (to prompt ELs to start with a 

correct sentence structures) 
  - Leveled sentence frames (to accommodate different 

English proficiency levels) 
 



Identification of key language functions 

 
Analysis of content teaching and learning materials for “key 
language function” identification 

Types of language functions: Descriptive, Interpretive, 
Comparative, Contrastive, Summative, Argumentative. 

Linguistic structures correlating with language functions  

(e.g.,  

Descriptive/Defining: A is B. Interpretive:  A is inferred from B. 

Comparative: A is _____er/more ____ than B. Summative: In summary, A is B. 

Argumentative: A is B because B is C.) 

 

 

 



Academic Language Integration for 
Alignment with NGSS and CCSS 

How language and literacy integration is essential for the alignment with NGSS and CCSS 

Example NGSS and CCSS standards showing how language and literacy competency is 
emphasized in all content subject areas for secondary learners. 

 



Teacher’s Experiences with Integrating 
Language Instruction with STEM Content 



Traditional Science Class Question 
and Answer 

 



Data Table 
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Data Analysis 



Sheltered STEM Lesson Sequence – 
Goals and Objectives 

STEM content lesson for MS (6-8) 

Lesson goals and objectives 

Content objectives 

Correlating NGSS or standards 

Language objectives 

Correlating ELP standards 















Example STEM Lesson Sequence – 
Content-specific activities  



Example STEM Lesson Sequence – 
Language-specific activities  



Key Content Vocabulary 

Identifying key content vocabulary 

      - Academic vocabulary: collide, prediction  

      - Science-specific vocabulary: hypothesis, air mass, 
convection current, circulation of air 



Vocabulary-Specific Activities 
Pre-teaching key-content vocabulary (using visuals and 
images) – also highlight these words in the text for textual input 
enhancement. 

Collide:    Convection current:  

      

 

Strengthening the understanding of the key-content vocabulary using 4-
columns of vocabulary chart  

 

 



Key Linguistic Structures 
Identifying key linguistic structures and sentences: 

      (1) Wh- questions for “prediction.” 
What happens when hot and warm air masses collide? 
I predict that when hot and cold air masses collide, the hot air will rise 
up above the cold air.  

 (2) Making arguments using “because –” 

       The hot air will rise up above the cold air because warm air is 
less dense than cold air. 

       (3) Stating observations using past tense verbs 

        When hot and cold air collided, I observed the warm air rise, 
pulling the cold air into the tube underneath.  The smoke 
showed air flowing from one tube to another.  

 



Key Linguistic Structures Practice 
Stating predictions using leveled sentence frames/starters (depending on language 
proficiency; chosen by ELs) 

Q: What do you think will happen when cold moist air meets  hot dry air? 

A: I predict that __________ will ___________. 

Making arguments using “because-” 

Q: What do you think will happen when cold, moist air meets hot dry air? 

A: I predict that _______________________________________. (high-level language proficiency) 

      I predict that __________ will ___________ because ______.   (mid-level language proficiency) 

     I predict that __________ will _______.   Warm air is less dense than cold air. (lower language proficiency) 

Stating observations 

Q: What did you observe when the tubes contained air with different temperature and humidity conditions? 

A: My observations show that _________________________.  (high-level language proficiency) 

      I observed that _________.  I think this happened because _________. (mid-level language proficiency) 

        I observed  that warm air _________.  Warm air is less dense than cold air. . (lower language proficiency) 

    

 



Key Language Functions 

Making predictions (ELs should be able to complete 
sentences of predictions in classroom discourse as well as 
in writing). 

Making arguments with supporting evidence or examples 
(ELs should be able to make a proper argument and 
support their claim based on their predictions and 
observations both orally and writing). 

Stating observations (ELs should be able to state what 
they actually observed both orally and in writing). 

 



Example STEM Lesson Sequence – 
Content Assessment  



Example STEM Lesson Sequence – 
Language Assessment  

Criteria for  language assessment: Vocabulary, Linguistic 
structures and Language functions 

Vocabulary: Students can define key-content vocabulary, 
particularly, science vocabulary both orally and in writing 

Linguistic structures (forms): Students can complete 
sentences using the (leveled) sentence frames provided to 
them. 

Language functions:  Students can demonstrate their 
understanding of three distinctive language functions 
correlating with the lesson (i.e., making predictions, 
making arguments, and stating what they observed). 

 



Conclusion: Integration of Language and 
Content 

Why integration is necessary? 

      Language-focused learning activities enable ELs to comprehend 
the STEM lesson more clearly, and build better understanding of 
core STEM concepts.  Also, these activities help facilitate ELs’ 
language development for general academic discourse; CCSS 
and NGSS focus on language competence as well, so it is 
important to address language needs of ELs even in STEM 
content subjects. 

To what extent should language and literacy be integrated? 

      As much as possible, and to the extent necessary.  STEM teachers 
should at least be prepared to explicitly teach key vocabulary 
and language concepts before and during content-related 
learning activities. 
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