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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. 
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Introduction 

Source F-value P-value Ƞ𝑝
2  

Day 9.544 < 0.001 0.312 

Group 0.925 0.412 0.081 

Interaction 2.796 < 0.05 0.210 
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Comparing the effectiveness of Positive and Negative Feedback on 
Information-Integration Categorical Learning 

Conclusions 

• Negative feedback appears to be more effective towards 

teaching complex category structures. 

 

• Negative feedback appears to be necessary for 

information-integration (II) learning. 

 

• Positive feedback may not be necessary for information-

integration category learning.  

 

• Differences in the information received do not seem to 

explain the differences in performance between groups.   

 

The ability to make accurate information-integration 

(II) categorizations is a critical tool that we use 

everyday.  Ashby and O’ Brien (2007) concluded 

that successful  information-integration categorical 

learning relies on both the availability of positive 

and negative feedback.  Here we use a modified 

version of the categorization task used by Ashby 

and O’ Brien to examine the different roles that 

positive and negative feedback play in learning. 

Twenty-four participants were split into three groups and 

performed 2,400 categorizations over the course of 3 days. 

Category A 

Category B 

Bar Width 

Positive Feedback Only (PFB) – Received feedback on 20% of correct trials 
Negative Feedback Only (NFB) – Received feedback on 20% of incorrect trials 
Both Feedbacks (BFB)– Received each type of feedback on 10% of trials. 

Feedback Control 

Accuracy-Based Analysis Model-Based Analysis 
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Do information differences explain these results? 

Figure 4.  Proportion of correct responses  between groups and across days.   

Table 1. Results of ANOVA using group (PFB, NFB, and BFB), and day as 
factors. 

Pairwise block analysis 

Figure 5.  Proportion of correct responses between groups across 
blocks. 

• Results from pairwise analysis:  
• PFB vs. BFB – (sign test: S = 24 of 30 blocks, p < 0.005) 
• PFB vs. NFB – (sign test: S = 23 of 30 blocks, p < 0.01) 
• NFB vs. BFB – (sign test: S = 17 of 30 blocks, p = 0.585) 

 

Table 2.  Number of participants in each group whose responses were best fit by a Unidimensional, 
Conjunctive, or Optimal II strategy.  Participants were pooled with similar data from the University of Texas, 
Austin (N = 15, 5 in each group). 

Figure 6.  Number of participants in each group whose 
responses were best fit by a verbalizable (Unidimensional 
or Conjunctive) or non-verbalizable (Optimal-II) strategy 

A significant 
association between 
group and strategy 

was identified: 
 
X2 (4, N = 39) = 12.300, 

p < 0.05 

 
 
 

Figure 1.  Category structure.  The left panel depicts stimuli in perceptual space.  The right panel 
represents the actual distribution of 800 trials used. 

Figure 3. Percentage of feedback received across three days between groups.  Overall, the NFB 
group received significantly less feedback than the PFB (p < 0.05) and BFB groups (p < 0.01). 

Figure 8. Distribution of easy, medium, and 
hard trials for the PFB and NFB groups 

Proposed Mechanism 
• Negative feedback provides a robust signal to update the 

categorization strategy used.  

Figure 12.  Sequential analysis.  The percentage of time that each group stayed with the previous response is shown as 
a function of whether the correct category response stayed (left panel) or switched (right panel), and whether the last 
trial resulted in positive feedback (white bar), negative feedback (black bar), or no feedback (gray bar).  All comparisons 
are made with unpaired t-tests.  * - p < 0.05, ** - p < 0.01, *** - p < 0.005 

Figure 13.  Sequential analysis.  The proportion of correct responses is shown as a function of whether the correct 
category response stayed (left panel) or switched (right panel), and whether the last trial resulted in positive feedback 
(white bar), negative feedback (black bar), or no feedback (gray bar).  All comparisons are made with unpaired t-tests.  
* - p < 0.05, ** - p < 0.01, *** - p < 0.005 

Start 

Figure 2.  Verbal description of feedback algorithm. 

The goal of the study was to compare the 

effects of positive and negative feedback while 

holding the amount of feedback constant. 

Figure 7.  Percentage of feedback trials as a 
function of perceptual space 

Figure 11. Modeling results from the PFB – 
Hard group.   

Figure 9. Distribution of easy, medium, and 
hard trials for the PFB-Hard group (top panel).   

Figure 10. Proportion correct by block and by day.   
NFB vs. PFB (hard) – (sign test: S = 23 of 30 blocks, p < 0.005) 
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