
QUICK TIPS 

(--THIS SECTION DOES NOT PRINT--) 
 

This PowerPoint template requires basic PowerPoint 

(version 2007 or newer) skills. Below is a list of 

commonly asked questions specific to this template.  

If you are using an older version of PowerPoint some 

template features may not work properly. 

 

Using the template 
 

Verifying the quality of your graphics 

Go to the VIEW menu and click on ZOOM to set your 

preferred magnification. This template is at 100% 

the size of the final poster. All text and graphics will 

be printed at 100% their size. To see what your 

poster will look like when printed, set the zoom to 

100% and evaluate the quality of all your graphics 

before you submit your poster for printing. 

 

Using the placeholders 

To add text to this template click inside a 

placeholder and type in or paste your text. To move 

a placeholder, click on it once (to select it), place 

your cursor on its frame and your cursor will change 

to this symbol:         Then, click once and drag it to 

its new location where you can resize it as needed. 

Additional placeholders can be found on the left 

side of this template. 

 

Modifying the layout 

This template has four 

different column layouts.  

Right-click your mouse 

on the background and  

click on “Layout” to see  

the layout options. 

The columns in the provided layouts are fixed and 

cannot be moved but advanced users can modify any 

layout by going to VIEW and then SLIDE MASTER. 

 

Importing text and graphics from external sources 

TEXT: Paste or type your text into a pre-existing 

placeholder or drag in a new placeholder from the 

left side of the template. Move it anywhere as 

needed. 

PHOTOS: Drag in a picture placeholder, size it first, 

click in it and insert a photo from the menu. 

TABLES: You can copy and paste a table from an 

external document onto this poster template. To 

adjust  the way the text fits within the cells of a 

table that has been pasted, right-click on the table, 

click FORMAT SHAPE  then click on TEXT BOX and 

change the INTERNAL MARGIN values to 0.25 

 

Modifying the color scheme 

To change the color scheme of this template go to 

the “Design” menu and click on “Colors”. You can 

choose from the provide color combinations or you 

can create your own. 

 

 
 

 

 

 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 

This PowerPoint 2007 template produces a 36”x48” 

professional  poster. It will save you valuable time 

placing titles, subtitles, text, and graphics.  

 

Use it to create your presentation. Then send it to 

PosterPresentations.com for premium quality, same 

day affordable printing. 

 

We provide a series of online tutorials that will 

guide you through the poster design process and 

answer your poster production questions.  

 

View our online tutorials at: 

 http://bit.ly/Poster_creation_help  

(copy and paste the link into your web browser). 

 

For assistance and to order your printed poster call 

PosterPresentations.com at 1.866.649.3004 

 

 

Object Placeholders 

 
Use the placeholders provided below to add new 

elements to your poster: Drag a placeholder onto 

the poster area, size it, and click it to edit. 

 

Section Header placeholder 

Move this preformatted section header placeholder 

to the poster area to add another section header. 

Use section headers to separate topics or concepts 

within your presentation.  

 

 

 

Text placeholder 

Move this preformatted text placeholder to the 

poster to add a new body of text. 

 

 

 

 

Picture placeholder 

Move this graphic placeholder onto your poster, size 

it first, and then click it to add a picture to the 

poster. 

 

 

 

 

 

 

 
 

 

 

 

RESEARCH POSTER PRESENTATION DESIGN © 2012 

www.PosterPresentations.com 

© 2012 PosterPresentations.com 
    2117 Fourth Street , Unit C 
    Berkeley CA 94710 
    posterpresenter@gmail.com 

Student discounts are available on our Facebook page. 

Go to PosterPresentations.com and click on the FB icon.  

Q W E R U I O P 

Despite the fact that rewards have been shown to be 

an effective tool in improving performance during 

implicit learning tasks (Wӓchter et al., 2009; Abe et 

al., 2011), it is still unclear whether rewarded 

associations are formed more effectively than 

associations that are not rewarded.  This is 

especially interesting when considering that the 

paths to rewards are not always explicitly known to 

the learner.  Thus, we asked if reward can be used to 

bolster associative learning. 

Introduction Method (the chord task) Results – Training 

Conclusions 
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Why should rewarded associations be 

learned more effectively than unrewarded 

associations? 
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Reward Bolsters Implicit Learning 

Training – 8 Blocks*  

+ 
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or 

Duration 

Rewarded 

Trial +50 Incorrect 

No 

reward 

Trial 

*- 8 combinations were presented during training: 4 combinations of stimuli were 

deterministically linked to rewards (points).  Likewise 4 combinations of stimuli were 

deterministically linked to no rewards.  To complete a block participants must accumulate 

2000 points.   

All stimuli and combinations were presented an equal amount of times.  

Probe – 4 Blocks of 45 Trials each.  All rewards were revoked.  
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 Trial 

Post-Experiment Questionnaire    

+ 

+ 

Was this combination 

rewarded? 

Yes or 

No? 

Yes or 

No? 

> 50% Accuracy identifying 

the 4 rewarded and 4 

unrewarded combinations 

infers awareness.  

Results – Probe 

Test Pearson Chi-Square p = 

Awareness x Strategy 4.092 0.129

Awareness x Faces 1.529 0.465

Awareness x Points 2.222 0.329

Awareness x Awareness(subj) 2.004 0.367

All Participants (N = 32) 

Figure 1.  Dashed lines indicates mean reaction times Standard error is indicated by shaded regions. 

Table 1.  ANOVA results using Block (8) and Chord Type (reward vs. unrewarded) as factors 

for learning gains.  A significant effect of block, but not chord or the interaction was observed.   

*** - p<0.001 

Figure 2.  Reaction times for participants that did not gain awareness of which chords produced rewards. 

Table 3. Implicit group results.  ANOVA results using Block (8) and Chord Type (reward vs. 

unrewarded) as factors for RTs.  A significant effect of block and interaction, but not chord was 

observed.  *-p<0.05, ***-p<0.001    

Figure 3.  RTs for participants that gained awareness of which chords produced rewards. 

Table 4. Explicit group results.  ANOVA results using Block (8) and Chord Type (reward vs. 

unrewarded) as factors for RTs.  A significant effect of block, but not chord or the interaction 

was observed.   

***-p<0.0001.    

Figure 4. RTs for rewarded (blue) and unrewarded chords 

(red).  Training blocks are to the left of the black line.  Probe 

blocks are to the right of the black line . 

Figure 5.  Probe Results.  

RTs are pooled across 

blocks for practiced and 

withheld chords.  

Results – Questionnaire 

Table 5. Results of chi square analysis.  Awareness (implicit or explicit group) was not 

associated with the development of a strategy, or the perceived ability to predict the amount of 

points or the stimuli (faces).  There was also no statistical relationship between participants' 

ability to identify rewarded chords and their perceived ability to identify rewarded chords 

(Subjective Awareness).   

• Did you use a special strategy to complete the task? 

• Could you predict what faces would come next? 

• Could you predict how many points you would receive? 

• Could you predict when you would receive points? 

• Our results provide evidence that reward can be 

used to bolster implicit learning. 

 

• Reaction time differences were not observed 

after rewards were revoked during the probe. 

 

• There was no relationship between the 

participants’ ability to identify rewarded 

combinations and their reported self-awareness 

of those combinations (e.g., Eight participants 

were successful at identifying the combinations, 

but expressed that they did not know which 

combinations were rewarded). 

The structure and mechanics of the basal 

ganglia suggest that rewarded associations 

might be learned more effectively: 

 

• Dopamine selectively reinforces 

representations through corticostriato-

thalamocorticol loops (Frank, 2005). 

 

• Unexpected rewards signal dopamine release 

(Schultz, 1998). 

 

• Increases in dopamine cell firing, such as in 

Tourette’s syndrome can selectively increase 

reinforcement of motor skills (Palminteri et al., 

2011). 

Explicit Group (n = 21) 

Table 2.  Comparison of RT parameters between rewarded and unrewarded chords.  The 

asymptote achieved and magnitude of learning gains were significantly larger for rewarded 

chords. 

We would like to thank Warren Darling, Melissa Duff, Michelle Voss, and Bob McMurray  

for their involvement with this project.  Additionally we would like to thank Lina Sun for 

her help with data collection.   

Implicit Group (n=11) 

 F= P = ƞp
2 

Reward 2.596 0.117 0.077 

Block 24.706 0.001*** 0.444 

Reward x Block 2.001 0.056 0.061 
 

 F= P = ƞp
2 

Reward 1.593 0.236 0.137 

Block 8.691 0.001*** 0.465 

Reward x Block 2.233 0.041* 0.183 
 

 F= P = ƞp
2 

Reward 0.0999 0.329 0.048 

Block 17.144 0.001*** 0.462 

Reward x Block 1.192 0.311 0.056 
 

 t =  P = Cohen’s D 

Asymptote Achieved 1.58 0.12 0.35 

Magnitude of Learning 2.13 0.04* 0.56 

Rate of Learning 0.41 0.68 0.09 
 

or +0 Incorrect 

• Eight stimuli are mapped to 8 key presses. 

• All trials present one stimulus from the left set and one 

from the right. 

• Participants must respond as quickly and as 

simultaneously as possible to both stimuli. 
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