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chimed

concluded

flickered

gallant

preparations

slender

Target Words:  Narrative 
Texts



Target Words:  Informational 
Texts

dwarfed

presence

outfitted

procedure

transferred

snug

calculate

perch

enthusiastic

beaming



Effectiveness of 
Typical Vocabulary Selection

Wright & Cervetti (2017) review of 36 Studies:
Direct instruction of word meanings (even long-term, 
multifaceted interventions) did NOT improve generalized 
comprehension, beyond the immediate instructional texts.

Cervetti et al. (2023) meta-analysis of 39 Studies:
Direct instruction of word meanings did not expand students' 
overall vocabulary knowledge beyond immediate 
instructional texts.

Elfrieda (Freddy) H. Hiebert, TextProject







Big Data Shifts

Available Corpora
(Large Collections of Words 

from Texts)



1927: Thorndike’s Teacher’s word book based on words from Bible and some children’s 
books



School Text Available in 2020s 

•Educator’s Word Frequency (EWFG) database (Zeno et al., 1995): ≈ 17 

million words from Grade 1-college texts 

•TextProject’s TextBase: ≈ 10 million words from trade books and content 

area, leveled, and decodable texts across 6 grade bands:

K-1:  750,00

2-3: 1,750,000

4-5: 1,650,000

6-8: 1,765,000

9-10: 1,260,000

11-College-and-Career Reading: 1,750,000



Big Data Shifts

Available Databases of 
Word Features



Word Zone 
Profiler, 2000



Ord Word High Frequency Count Decodability

a HF 54 1

all HF 3 6

and HF 12 3

around 1 8

backpack 3 8

bark 1 6

bat 1 2

be HF 2 1

bear 2 5

bears 1 5

bell 1 6

bet 1 2

big 1 2

bird 3 6

blue 1 5

book 1 7

boy 1 7

brown 1 7

bug 1 2

butterflies 1 8

butterfly 7 8

can HF 25 2

cap 2 2

cat 7 2

climb 4 3

climbs 1 3

clowns 1 7

coat 1 5

come 2 4

cot 2 2

could HF 2 7

crab 4 3

dan 1 2

do HF 4 1

dog 10 2

dogs 1 3

doll 1 6

don 4 2

down HF 3 7

fall 2 6

fan 2 2

find HF 9 3

finds 5 3

flower 1 8

fly 1 3

for HF 1 6

fran 5 3

friend 2 5

frog 4 3

funny 1 8

garden 1 8

girl 1 6

glad 1 3

go 1 1

grabs 1 3

hap 6 2

happy 1 8

hat 3 2

have HF 3 4

hen 1 2

hop 16 2

hot 1 2

hug 1 2

i HF 13 1

i'm 8 3

in HF 10 2

is HF 16 2

it HF 5 2

jack 6 3

jen 1 2

jump 1 3

jumping 1 8

jumps 6 3

just HF 2 3

lap 1 2

leaf 1 5

like HF 13 4

likes 1 8

lock 1 3

log 2 2

looks 1 7

lot 3 2

lunch 1 3

mack 6 3

man 1 2

map 3 2

mat 1 2

met 1 2

monkey 1 8

mop 2 2

my HF 35 1

nap 3 2

no HF 2 1

not HF 10 2

now HF 1 7

off 2 3

on HF 11 2

orange 1 8

packs 2 3

pal 1 6

pan 2 2

peck 1 3

peg 9 2

pen 1 2

pet 3 2

pets 1 3

pops 7 3

pot 1 2

rack 1 3

rap 2 2

ride 1 4

rock 1 3

run 1 2

sack 2 3

sad 1 2

said HF 8 5

see HF 2 5

seen 1 5

shoes 1 7

shower 2 8

shy 1 3

sister 8 8

sit 1 2

snake 3 4

sock 1 3

socks 1 3

spring 2 3

stem 1 3

tab 7 2

tall 1 6

tap 9 2

tell 2 6

the HF 15 3

tigers 1 8

time HF 1 4

to HF 1 1

top 3 2

tran 5 3

two HF 1 3

up HF 12 2

van 1 2

walk 2 6

walks 1 3

we HF 1 1

what HF 10 3

white 1 4

will HF 7 6

with HF 2 3

worm 1 6

yak 2 2

yellow 1 8

yet 1 2

you HF 23 7

your HF 1 7

zeb 1 2

Word Zone 
Profiler, 2020



SCOPE, 2024:  
250+ word 
features



What Big Data Makes Possible



285,500 
root or 
head 
words

326,00 
derivates 
& phrases

47,150 
obsolete 
words

The Size of the English Lexicon 
(Oxford English Dictionary)

And this doesn’t include the multiple meanings of words.



Scholar 

Word 
Distribution 
in School 
Texts

Who we Are?

Low-Frequency:  
≈3030 Word Families

High-Frequency:  
≈620 Word Families

Medium-Frequency:  
≈1850 Word Families

Rare Words:
≈200,000+ Words





Using AI to:

Target Words and 
Texts

Teach
Words Explicitly

Assess
Vocabulary & 
Automaticity

Select



Select: 
Target Words and 

Texts 



An Alternative to Cherry
Picking Vocabulary



Can you help me in identifying which of these words are 
ones that may be challenging for students but are also 
words that will extend beyond third grade and support 
their reading in the middle grades and beyond: 
announcement, parade, chimed, characters, costumes, 
applause, gallant, fiesta, preparations, event, rehearsed, 
donations, celebrated, decorations. I also want to help 
my students' background knowledge on the topic of what 
is part of a performance like a play.



Target Words



Valuable Words for Long-Term 
Academic Success



Words Related to Performance



Building Background



An Alternative to Cherry
Picking Vocabulary

dwarfed 0

presence 1

outfitted 1

procedure 2

transferred 1

snug 1

calculate 1

perch 2

enthusiastic 1

beaming 1







1. Selecting
words

Take-aways?



Teach: Words 
Explicitly



Can you organize these words into connected categories 
that will aid students in understanding the connections 
across the words and to the core concepts in the book, 
Quest for the Tree Kangaroo: examination, microchip, 
elusive, agile, radio collar, procedure, cautious, 
respiration, sedated, satellite, frequency, transmitter, 
strong, anesthesia.

Activity 1a:  Generating 
Semantic Maps





Activity 1b: Generating Semantic Grids



Semantic Grids:  Storyteller’s Candle



Semantic Grids: Tree Kangaroo



Activity 1c:  Morphological Families:
Storyteller’s Candle



Morphological Families:  
Quest for Tree Kangaroos



My Neural 
Neighborhoods



My Neural Neighborhood:  
The Storyteller’s Candle



Activity 2: Generating Text Sets with Critical 
Vocabulary  

Jalur Prestasi



Preparing for the School Play

Putting on a play takes hard work and careful preparation. 
First, actors rehearse their lines over and over until they 
know them perfectly. Some kids feel nervous during their 
first rehearsal, but they get better each time they practice. 

While actors rehearse, others work on costumes. Costumes 
help tell the story. The costume team measures everyone 
and picks out special clothes. Kids try on their costumes 
during dress rehearsal to make sure everything fits. 

Behind the scenes, more preparations happen. Students 
paint colorful backdrops and build props like trees and 
castles. The lighting crew learns when to make the stage 
bright or dim.

Finally, opening night arrives. The actors put on their 
costumes and rehearse their lines backstage. When the 
curtain opens, families and friends fill the auditorium. At the 
end of the play, loud applause fills the room. The audience 
claps and cheers for all the hard work everyone has done. 



The Dancing Zoo Animals

Today our third-grade class put on the play "The Dancing Zoo 
Animals." For weeks, we had daily rehearsals to learn our parts for 
the play. Mrs. Cooper, our teacher, made an announcement 
before the play began: "Remember, we've rehearsed this many 
times. You are well prepared for the performance!”  

But we are too busy looking at one another’s costumes to be 
worried. Jake wore an elephant costume with big floppy ears. My 
penguin costume was black with a big white bowtie. Sofie’s 
costume was the tallest of all. That’s because she was a giraffe.

Finally, the gym was full of our families and friends. We danced 
out onto the stage just like we had practiced in rehearsals. Jake's 
elephant trunk made everyone laugh as he pretended to spray 
water at the audience. When Sofia the giraffe pretended to eat 
leaves from the paper trees, the audience laughed again. My 
favorite part was when I and the other penguins waddled in a line 
and then did the slide move that we had rehearsed. 

At the end of the show, everyone in the audience applauded. 
Some people in the audience even stood up to give us more 
applause!  Mrs. Cooper made one last announcement:  "You were 
great in rehearsals but your performance this afternoon was even 
greater.”   





What’s a Fiesta?

The word “fiesta” means “party” in Spanish. It can be big or 
small, loud or quiet, but it is always a time to celebrate. A fiesta 
can happen for many reasons. People might have a fiesta for a 
birthday, a holiday, or to honor someone special. Fiestas are a 
way to celebrate friendship, family, or a special event in the 
community.

At a fiesta, there is often music. People might play drums, 
guitars, or sing songs. Sometimes there is dancing. People clap, 
move to the beat, and enjoy the celebration. 

There is almost always food! Some fiestas have tacos, rice, fruit, 
or sweet breads. 

Many people like to decorate for a fiesta. Colorful paper flags, 
balloons, streamers, and lights help make a place feel bright. 
These decorations show that something special is happening.

Some fiestas have piñatas filled with candy. Others might have 
parades, costumes, or face painting.

A fiesta is more than a party. It is a time to celebrate, to share 
with others, and to make joyful memories that last.



The Best Fiesta Ever

Luz could not wait for her school's big fiesta. For weeks, her class had 
rehearsed their special dance. Now they knew every step by heart.

On Thursday, Mrs. Soto made her final announcement to the class:  
"Remember, tomorrow is our spring fiesta!”  Everyone cheered at the 
end of the announcement. 

Early on Friday morning, preparations began. Luz and her friends 
helped with the preparations by hanging ribbons and balloons. Then 
t it was time to put on their costumes. 

The gym soon filled with family and friends who had come to 
celebrate. Luz's heart was racing, but she remembered how much 
they had rehearsed. She knew they were prepared. 

The music started. Luz’s class danced just like they had rehearsed. 
When the dance ended, the applause was so loud it made Luz's heart 
swell with pride. 

After the performance, the fiesta continued. Families had donated 
food to make the party even more of a celebration. Tables were filled 
with donations:  tacos, rice, beans, cookies, and cakes. 

"This is the best fiesta ever!" Luz thought as she looked at all the 
happy faces, the beautiful decorations, and her friends in their 
costumes. Luz knew she would always remember how it felt to dance 
in her costume, see all the pretty decorations, and hear that 
wonderful applause. This had been the best celebration ever!



Additional Opportunities with 
Critical Vocabulary

#Times in 
Original 

Text

+Times in Set 
of 4 Texts

announcement 2 4

applause 1 5

celebrated 1 7

costumes 2 14

decorations 1 4

fiesta 2 17

preparations 3 7

rehearsed 1 14





Tree Kangaroos: Amazing Animals of the Forest

Tree kangaroos are animals that live high up in the trees. They 
spend most of their time climbing and jumping from branch to 
branch. Unlike other kangaroos that live on the ground, tree 
kangaroos are built for life in the trees.

Tree kangaroos are very elusive. That means they are hard to find. 
They hide so well in the forest that scientists have trouble 
spotting them. 

These animals also show great agility. They are excellent jumpers 
and climbers. Tree kangaroos can leap from one branch to 
another. Their agility helps them move quickly and safely through 
the trees.

Tree kangaroos are also very cautious. When they hear or see 
something coming, they quietly climb higher to stay safe. This 
careful behavior protects them from danger.

Don’t be fooled by their soft fur and sweet faces—tree kangaroos 
are strong! They have powerful arms and legs. Their strength 
helps them hold onto branches and climb tall trees. They can 
even grab things with their strong paws.

These five traits—being elusive, agile, cautious, strong, and great 
at tree living—make tree kangaroos just right for life in the forest.



How Scientists Track Tree Kangaroos

Scientists use technology to study tree kangaroos. They want 
to learn where these animals go and what they do. First, 
scientists put a radio collar around a tree kangaroo's neck. This 
collar looks like a dog collar, but it has special parts inside. 
The radio collar is comfortable and doesn't hurt the animal.

Inside the collar is a transmitter. A transmitter is like a tiny 
radio that sends out signals. Scientists can study these signals 
to track where the animal goes.

Each transmitter sends signals on its own frequency. A 
frequency is like a radio station number. Just like your car 
radio has different stations, each tree kangaroo has its 
own frequency number. This way, scientists know which animal 
they are tracking.

The collar also has a microchip inside. A microchip is a tiny 
computer smaller than your fingernail. The microchip stores 
information about the animal, just like a name tag.

High above Earth, satellites fly around in space. These 
satellites  pick up the signals from the transmitters. The 
satellites help scientists know exactly where each tree 
kangaroo is, even when the animals are hiding in thick forests.

This tracking technology helps scientists learn about tree 
kangaroos without bothering them too much.

This is a koala (NOT a tree kangaroo) but it shows a radio 
collar that transmits information to scientists. 



Keeping Tree Kangaroos Safe During Examinations

Scientists give tree kangaroos health examinations, just like when 
you visit the doctor. But scientists follow special procedures to keep 
the animals safe during examinations because tree kangaroos get 
scared around people.

The most important part of this procedure is using anesthesia. 
Anesthesia is special medicine that makes animals fall asleep. 
When an anesthesia works, the animal 
becomes sedated. Sedated means the animal is in a deep, 
peaceful sleep and cannot feel anything. 

During the examination, scientists watch the sedated animal 
carefully. They check three things to make sure the anesthesia is 
working safely and the animal stays properly sedated. First, 
scientists check the tree kangaroo's pulse to make sure its heart is 
beating at a good speed during the procedure. A pulse tells how 
fast a heart is beating. 

Second, they watch the animal's respiration. Respiration means 
breathing. Scientists count how many times the tree kangaroo 
breathes in and out each minute. Good respiration shows that 
the anesthesia is working properly.

Third, they take the animal's temperature. A 
normal temperature means the animal is healthy during 
the examination.

Scientists must work quickly during this procedure. They don't want 
to keep the animal under anesthesia too long. By watching 
the pulse, respiration, and temperature, they can finish 
the examination safely and quickly.



Kangaroos and Tree Kangaroos

Kangaroos and tree kangaroos belong to the same animal 
family. They have some things in common, but they also 
live in very different places and move in different ways.

Both animals have long tails and strong back legs. They are 
mammals, so they have fur and feed their babies milk. A 
baby kangaroo is called a joey. It stays in its mother’s 
pouch until it is big enough to live on its own.

Kangaroos live on the open land of Australia. They can hop 
fast and can jump very far in one hop. Their tails help them 
balance as they move. Kangaroos live in groups called 
mobs.

Tree kangaroos live in the rainforests. They are good at 
climbing. Their legs are short but their front paws are 
strong for grabbing tree branches. Their tails help keep 
them balanced as they climb high in the trees.  

Unlike land kangaroos, tree kangaroos are quiet and hard 
to spot. They live alone or in small groups and move slowly 
through the trees.

Both kinds of kangaroo carry their joeys in pouches. Both 
use their tails for balance. But one is built for speed and 
hopping. The other is built for climbing in the trees of the 
rainforests.



Additional Opportunities with 
Critical Vocabulary

Word #Times in 
Original Text

+Times in Set of 
4 Texts

agile 0 3

elusive 1 3

transmit 1 6

frequency 1 3

anesthesia 5 8

sedated 0 5



2. Teaching words

Take-Aways



Assess: Vocabulary 
and Automaticity



Maze Assessment



Target 
Vocabulary



Semantic Family 
Members



Morphological Family 
Members



3. Assessing 
Words

Take-aways?



Using AI to:

Target Words and 
Texts

Teach
Words Explicitly

Assess
Vocabulary & 
Automaticity

Select



Potential 
Problems:  
AI for 
Vocabulary 
Instruction

Generating text with consideration of 
vocabulary requires clarity of curriculum and 
developmental progression.  

“The lowest hanging fruit”:  An even larger 
world of worksheets; fewer opportunities to 
deal with complex texts.  

Knowledge is the commodity of the digital 
age. Fatuous texts and worksheets can be a 
barrier to knowledge acquisition as well as a 
deterrent to motivation and learning.



Potential 
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Vocabulary 
Instruction

Generating text with consideration of 
vocabulary requires clarity of curriculum and 
developmental progression.  

“The lowest hanging fruit”:  An even larger 
world of worksheets; fewer opportunities to 
deal with complex texts.  

Knowledge is the commodity of the digital 
age. Fatuous texts and worksheets can be a 
barrier to knowledge acquisition as well as a 
deterrent to motivation and learning.



Potential 
Problems:  
AI for 
Vocabulary 
Instruction

Generating text with consideration of 
vocabulary requires clarity of curriculum and 
developmental progression.  

“The lowest hanging fruit”:  An even larger 
world of worksheets; fewer opportunities to 
deal with complex texts.  

Knowledge is the commodity of the digital 
age. Fatuous texts and worksheets can be a 
barrier to knowledge acquisition as well as a 
deterrent to motivation and learning.



1,000+ Open-Access Texts 
www.textproject.org

http://www.textproject.org/


Using AI to Curate Texts

ID 28867703 © Dimaberkut | Dreamstime.com

https://www.dreamstime.com/stock-photos-hands-writes-pen-notebook-image28867703
https://www.dreamstime.com/dimaberkut_info
https://www.dreamstime.com/










•Exposure influences automaticity.

• Words are typically members of morphological 
families.  

• Polysyllabic words (3+ syllables) challenge 
many students.

Underlying Research



Method
• Identify the 3+ syllable words among the most frequent 1500 
words in written English:  EWFG database followed by SCOPE 
”number of syllable” analysis:  

• 175 3+ syllable words

• Using dELP, pick 25 most difficult words

• Identify family members of target words:  EWFG







Producing a Variety Show
    
      Our class is putting on a variety show—and we are the producers. 
In movies, producers are the people who plan, fix problems, and keep 
the show moving. Our teacher said, “You are all producers.” That 
means this production is up to us.
     A variety show has different kinds of acts. That’s where the 
word variety comes from—lots of different things in one show. 
     The acts vary from group to group. Mia and Jay are producing a 
dance. Luis’s group is producing a skit about a robot teacher who gives 
out homework all day. Tara is singing a song which ends with a high 
note that makes everyone stop and listen. There is a lot of variety in 
our show.
     As producers, we also have various tasks. Some of us are in charge 
of music. Others find props. Some help people get on stage at the right 
time.
     We run into various problems as we get ready. The music cuts out. 
A prop goes missing. “Producers fix problems,” our teacher reminds 
us. We find ways to fix the problems that come up.   
     We will produce this variety show for various groups—first graders, 
other fourth graders, and the PTA. On the final show for the PTA, the 
room is full. The lights go down. For a moment, it is very quiet. We 
smile at each other.  We made this production. Then the music starts. 
And our variety show begins.

• dreamstime_xxl_36925341.jpg



Number of appearances of multisyllabic 
words from rich morphological families

Producing a Variety Show:

• production:  11

• variety:  9



Study Sheet

Word Bank: produce, producer, production, producing, produced, variety, various

1.Our class is getting ready to __________ a variety show for the school.

2.Each group is a __________, in charge of one act in the show.

3.The whole __________ includes songs, dances, and funny skits.

4.The acts show a lot of __________, because each one is different.

5.Right now, some students are __________ a dance, while others plan a skit.

6.We have __________ tasks, like running music, setting up props, and helping backstage.

7.By the end of the week, we have __________ a show full of fun and variety.





Summary of efficacy of Scaffolded Texts on Automaticity and Comprehension
  
Albay, M. (2017). The benefits of graded reading. International Journal of Social Sciences & Educational Studies, 3(4), 
177–180. 
Hadley, G., & Charles, M. (2017). Enhancing extensive reading with data-driven learning. Language Learning & Technology, 
21(3), 131–152. 
Hiebert, E. H., & Fisher, C. W. (2005). A review of the National Reading Panel's studies on fluency: The role of text. The 
Elementary School Journal, 105(5), 443–460. 
Huxley, A. B. P. (2006). A text-based intervention of reading fluency, comprehension, and content knowledge (Unpublished 
dissertation). University of Michigan.
Jeon, E., & Day, R. R. (2016). The effectiveness of ER on reading proficiency: A meta-analysis. Reading in a Foreign 
Language, 28, 246–265.
Madden, N. A., Neitzel, A. M., & Storey, A. (2023). Tutoring with ThemeReads: Early outcomes of an adaptation of a proven lit- 
eracy tutoring model for middle grades studentsReport to the Abell and Shelter Foundations. Johns Hopkins University. 
Masrai, A. (2019). Vocabulary and reading comprehension revisited: Evidence for high-, mid-, and low-frequency vocabulary 
knowledge. SAGE Open, 9(2), 2158244019845182. 
Nakanishi, T. (2015). A meta-analysis of extensive reading research. TESOL Quarterly, 49, 6–37. 
Reed, D. K., Zimmermann, L. M., Reeger, A. J., & Aloe, A. M. (2019). The effects of varied practice on the oral reading fluency 
of fourth-grade students. Journal of School Psychology, 77, 24–35. 
Schmitt, N., Jiang, X., & Grabe, W. (2011). The percentage of words known in a text and reading comprehension. The Modern 
Language Journal, 95(1), 26–43. 
Tozcu, A., & Coady, J. (2004). Successful learning of frequent vocabulary through CALL also benefits reading comprehension 
and speed. Computer Assisted Language Learning, 17(5), 473–495. 
Trainin, G., Hayden, H. E., Wilson, K., & Erickson, J. (2016). Examining the impact of QuickReads' technology and print for- 
mats on fluency, comprehension, and vocabulary development for elementary students. Journal of Research on Educational 
Effectiveness, 9(sup1), 93–116. 
Vadasy, P. F., & Sanders, E. A. (2008). Benefits of repeated reading intervention for low-achieving fourth-and fifth-grade 
students. Remedial and Special Education, 29(4), 235–249. 



More to 
Read and/or 

Hear (for 
free!):

• Hiebert, E. H. (2020). The core vocabulary: The foundation of proficient 
comprehension. The Reading Teacher, 73(6), 757-768.

• Hiebert, E. H. (2024). Unpacking automaticity: Scaffolded texts and 
comprehension. Journal of Adolescent & Adult Literacy.

• Revolutionizing Vocabulary Learning: AI’s Contributions to Word Selection in 
Education https://textproject.org/vocabulary-learning-and-ai/

•   The Science of Word Zones: How Big Data is Building Better Readers    
https://textproject.org/word-zones-science/

• Using Story Structure for Comprehension and Enhancing Vocabulary
https://textproject.org/story-structure-and-vocabulary/

• Terminology, Texts and Teachers in an AI World:  Possibilities and Problems  
https://textproject.org/terminology-texts-teachers-ai/

https://textproject.org/vocabulary-learning-and-ai/
https://textproject.org/word-zones-science/
https://textproject.org/story-structure-and-vocabulary/


Sincerest thank you for your 
time & commitment to our 
students and their future!

hiebert@textproject.org

Copy of 
Presentation will 
be on Monday 
morning at 
TextProject.org


