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This PowerPoint template produces a 91x122cm presentation poster. You 
can use it to create your research poster by placing your title, subtitle, text, 
tables, charts and photos. 

We provide a series of online tutorials that will guide you through the poster 
design process and answer your poster production questions. For complete 
template tutorials, go online to PosterPresentations.com and click on the  
HELP DESK tab.

To print your poster using our same-day professional printing service, go 
online to PosterPresentations.com and click on "Order your poster".

This is a template for a
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Important: Check the template size
Before you start working on your poster 
and to avoid printing problems check that 
you have downloaded and that you are 
using the correct size template for your 
poster presentation.
This template can also be printed at the 
following sizes without distortion and 
without any additional formatting:
76x102 cm
36x48 inches

How to Zoom in and out
Use the PowerPoint zoom tool to adjust the 
screen magnification to view comfortably. 
PowerPoint provides 2 ways to zoom: 
1. On the top menu bar click on the VIEW 
tab and then click on ZOOM. Choose the 
zoom percentage that works best for you. 
2. For better zoom flexibility, use the zoom 
slider at the bottom right of the window.

Ruler and Guides
The dotted lines on his poster template are guides.  The horizontal and 
vertical guides will help you align your poster elements accurately. Text boxes 
and other elements will ”snap” to the guides and stay within the boundaries of 
the columns. To hide the guides go to VIEW and uncheck the Guides box.

Headers and text containers
Included in this template are commonly 
used section headers such as Abstract, 
Objectives, Methods, Results, etc. 
- Click inside a section header to add its 
text. 
- To add another header, click on edge of 
the section box so that it is outlined. Copy 
and paste it. 
- To increase its size, click on the white 
circles and expand to the the desired size.

Adding content to the poster
Start by adding your text to each section without spending too much time with 
formatting. Use the default font size even if your text extends beyond the 
bottom of the poster. Continue until you have added all your content including 
text, graphics, photos, etc. Once you finish adding your content you can go 
back and format your text as needed.
- If you run out of room, try to reduce the size of your fonts and/or the size of 

your graphics. If there is a lot of empty space try to increase your font sizes 
and the size of your graphics. The font used for references can be smaller.

Photos
You can add photos by dragging and dropping from your desktop, copy and 
paste, or by going to INSERT > PICTURES. Resize images proportionally by 
holding down the SHIFT key and dragging one of the white corner handles 
(dots). For a professional-looking poster, do not distort your images by 
stretching them disproportionally.

Quality check your graphics
Zoom in and look at your images at 100%-200% magnification. If they look 
clear, they will print well. 
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How to change the template colors
You can change the overall template color theme by clicking on the COLORS 
dropdown menu under the DESIGN tab. You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-research-poster-templa
te-colors.html

You can also manually change the color of individual elements by going to 
VIEW > SLIDE MASTER. On the left side of your screen select the 
background master where you can change the template background, column 
sizes, etc. 

After you finish working on the SLIDE MASTER, it is important that you go to 
VIEW > NORMAL to continue working on your poster. 

How to change the column layout configuration
You can manually change the configuration on the columns by going to VIEW 
> SLIDE MASTER. You can delete columns, resize them or modify them as 
needed for your layout. 
You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-column-configuratio
n.html

How to hide the QUICK START GUIDE 
bars from the sides of the template
The Quick Start Guides are outside the 
template’s printable area and they will not be 
on the printed poster. 

If you create a PDF file from your template, 
the guides will not be included.

To hide the guides click on the Home tab (top 
of the screen) and then click on the Layout 
button below to see the available layouts. 
Choose the Without Guides layout.

How to preview your 
poster prior to printing
You can preview your poster at 
any time by pressing the F5 key 
on your keyboard. You will see 
on the screen what's on your 
poster and how it should look 
when printed. Press the ESC key 
to exit Preview.

F5 

How to print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the "Order Your Poster" button. You 
can have your poster printed on professional papers, fabric for easy traveling 
and a variety of other materials. 
If you submit a PowerPoint document, you will be receiving a PDF proof for 
your approval prior to printing. If your order is placed and paid for before 
noon (Pacific time) Monday-Friday, your order will ship out that same day. 
FedEx Next day, Second day, Third day, and Free Ground services are 
offered. 

Go to PosterPresentations.com for more information.
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Language
● During language comprehension, humans routinely use information from 

preceding context to predict upcoming input (e.g., Ryskin & Nieuwland, 2023).
● The memory representation of the context is noisy (Hahn et al., 2022).
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Sandbox Series: The Role of Context Maintenance 
and Updating in Predictive Sentence Processing

What neural working memory mechanisms support context 
maintenance and updating during predictive sentence processing?

QUESTION

GENERAL APPROACH AND METHODOLOGY

Model Type Perplexity (All Tokens) Perplexity (Excluding 
out of vocabulary)

LSTM (PFC-like w/ 
gates)

1.083321 1.077470

RNN (no gates) 1.088787 1.082395
● Memory is updated when gate opens to 

relevant information.
● Memory is maintained when gate is 

closed to irrelevant information.
● Models/the brain learn when the gate 

should be open vs. closed

● Further investigation of properties of sentence context associated with 
gating mechanisms (updating, maintenance) 

● Predicting EEG responses during story listening from language model 
metrics (e.g., surprisal, residual)

FUTURE WORK

● Examining context for words with extreme residual values in a linear 
model predicting LSTM surprisal from RNN surprisal (i.e., cases where 
LSTM surprisal is under- or over-predicted by RNN surprisal)

● Example sentences containing words with extreme residuals:

Average dependency distance for 100 most negative residuals (M = 4.38,   
SD = 4.32) was larger than 100 most positive residuals (M = 2.51, SD = 2.53 
(t(159.76) = 3.73, p < .001, Cohen’s d = 0.53)

Words that are more distant from the heads of the dependency are associated 
with higher surprisal in RNN than LSTM 🡪 Importance of gating for 
maintaining elements of context.

Negative (RNN surprisal > LSTM 
surprisal): 
“Later the same day, the Commanding 
General of the Eighth Air Force 
stated that, in fact, a weather 
balloon had been recovered by the 
Roswell Army Air Field personnel, 
rather than a ‘flying saucer’."

Positive (LSTM surprisal > RNN 
surprisal): 
“People were purchasing bulbs at 
higher and higher prices, 
intending to re-sell them for a 
profit.”

Predicts

Working memory & cognitive control
●Computational models of working memory mechanisms associated with 
prefrontal cortex (PFC) use gating to capture the ability to maintain and update 
contextual/task-relevant information in memory (e.g., O’Reilly et al., 2002).
●The anatomy and physiology of the PFC is thought to support this mechanism 
(Noelle, 2012; Kriete et al., 2013).

● Compare performance across language models with different architectures & 
their ability to predict neural measures of real-time language processing.

Language Models:
● Recurrent Neural Network (RNN) and Long Short-Term Memory models (Van 

Schijndel & Linzen, 2018) both trained on the Wikitext 2 dataset (Merity et al., 
2016) and tested on Natural Stories
○ LSTM has PFC-like gating mechanisms (Hochreiter & Schmidhuber, 

1997), RNN does not (Elman, 1990)

Neural activity:
● EEG passive listening task (+ comprehension questions)

○ Natural Stories corpus (Futrell et al., 2017)
○ 10 stories/narratives (~5 min each) with low frequency words/structures
○ Data collection in progress

MODEL PERFORMANCE
On Natural Stories
● Overall 

consistency in 
surprisal 
estimates across 
models

● Surprisingly, 
RNN seems to be 
producing 
generally lower 
values compared 
to LSTM.
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