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Overview
What kinds of cognitive and neural processes lead people to make good decisions? More specifically, how much of good decision-making comes from conscious, reasoned, declarative thought, and how much comes from the gut, driven by unconscious cognition? 

To investigate these questions, a group of researchers from Iowa devised a gambling task that has become widely used and known as the Iowa Gambling Task. Participants choose cards from one of four decks, labeled A, B, C, and D. Each card assigns either a point reward or a point penalty. When the task is complete, participants receive a monetary payment dependent on the number of points they have accrued. Two of the decks produce net rewards, while two of the decks produce net losses. Participants can choose cards from any decks they wish and in any order. By asking participants about their strategy at regular intervals, a researcher can learn how and when participants figure out which decks are the ones that produce net gains.

This video demonstrates standard procedures for using the Iowa Gambling Task to study decision-making in healthy participants, and it also discuss applications of the task to clinical populations.  

Procedure 

1. Stimulus Design and Apparatus

1.1. Use 4 decks of 100 cards each as the main stimuli in this experiment (Figure 1). 

1.1.1. Create the decks on a computer, in a word processor or slide program, printing them out with the needed numbers, as follows:

1.1.2. Deck A: 50 cards with +100 and 50 cards with -150. 

1.1.2.1. Once shuffled, this deck produces losses of -250, on average, for every 10 cards drawn, because losses and wins are equally likely, and the losses are larger by 50 points. 

1.1.3. Deck B: 90 cards with +100 and 10 cards with -150.

1.1.3.1. Once shuffled, this deck also produces losses of -250 for every 10 cards drawn, on average. Although wins are more likely than losses, the losses are large enough to undo any gains over time. 

1.1.4. Deck C: 50 cards with +50 and 50 cards with -25. 

1.1.5. Deck D: 90 cards with +50 and 10 cards with -200.

1.1.5.1. Decks C & D both produce average gains of +250 in a run of 10 cards. 

1.2. Label the non-denominated side of each card with the letter of the deck it belongs to (A, B, C, or D). 

1.3. In addition to the deck of cards, obtain an audio recording device (a smartphone is fine), a calculator, and a sheet of paper with lines numbered 1 to 100 for recording the participant’s selections. 

2. Procedure

2.1. Arrange the 4 decks of cards face-down and side-by-side on a table with room for both the experimenter and the participant. 

2.2. When the participant arrives, explain the experiment instructions to them as follows:

2.2.1. “This experiment is designed to investigate decision-making during gambling. You are going to play a gambling game. In front of you, there are 4 decks of cards. You will have the opportunity to pick a total of 100 cards distributed between the decks as you like. Each time you turn over a card, it will have a gain or loss value on it. I will sit beside you, and I will keep a win/loss tally. At the end, I will supplement your payment for doing the experiment as a function of your total win/loss in points. Each point you gain above 0 will count as 1 cent toward your payment.” 

2.2.1.1. Be sure not to say anything more to the participant about the contents of the decks; they should not know in advance that some of the decks are advantageous or disadvantageous.

2.2.2. Continue with the instructions as follows:

2.2.2.1. “Every so often, I will stop you and ask a few questions to try to understand your approach to the game at that moment. This device will record what you say, so we will leave it on record during the experiment [press record]. Are you ready?”

2.3. Begin the experiment by instructing the participant to turn over a card. 

2.4. Record the deck the participant picked a card from, and in the margin to the right, keep a running tally of the points earned or lost. Use the calculator to assist in making these calculations quickly.

2.5. Repeat 2.3 and 2.4 until 20 cards have been turned over. 

2.6. Tell the participant the following:

2.6.1. “Tell me all you know about what is going on in this game.” 

2.6.2. “Tell me how you feel about this game.” 

2.7. Repeat 2.3 – 2.5, stopping every 10 trials to perform 2.6.

2.8. Continue to keep tally. 

2.9. Stop the experiment after 100 cards have been drawn. Thank the participant, and pay them according to their net wins. 

3. Analysis

3.1. There are two features of the data from the experiment. The first is the time sequence for cards selected — which decks did the participant draw from and in what order. Eventually, the participant should begin to choose selectively from decks C or D or both, since they figure out those decks deliver gains, on average. 

3.1.1. Graph the raw data as a time course (Figure 2). 

3.2. Listen to the audio recording. 

3.2.1. The answers the participant gives should suggest, at first, that they do not really know much about the decks and have no particular strategy. This is called the “Pre-Hunch” period. 

3.2.2. Then they should express a hunch that some decks are better than others, maybe as a feeling, but without an explicit strategy, something like “I like drawing from deck C more than the others.” This is called the “Hunch” period.

3.2.3. Finally, they should begin to explain exactly what is going on in the task, “This deck makes me lose over time; this one makes me win.” This last period is called the “Conceptual” period. 

3.2.4. Mark the first moments when each of these intuitions were expressed. Figure 3 schematizes the division of the trials into periods based on the audio recordings.

Representative Results 
Figure 4 plots the time course of deck choices overlaid with the audio-derived period designations. Figure 5 summarizes the results, showing the number of choices from each deck during each period. The result that has made the Iowa Gambling Task influential is highlighted: namely, people seem to begin selectively drawing from the advantageous decks before they can explain explicitly that those decks are better. In other words, people seem to have a gut reaction or an intuition that tells them, unconsciously, that some of the decks are better than others before they consciously work out why.  
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[bookmark: _GoBack]The Iowa Gambling Task has become an important tool in the study of unconscious decision processes. In one influential study, participants wore a device on their fingers that measured sweat production through electrical conductivity — the galvanic skin response, or GSR. GSR is an indicator of stress. With this method, the researchers found that participants begin to experience stress when drawing from the disadvantageous decks after as few as 10 trials, long before an explicit understanding of the problems with those decks. 

In another well-known set of experiments, patients with brain damage to the orbitofrontal cortex were shown to spend far more time drawing from the disadvantageous decks than healthy controls. Often, they would continue to draw from those decks even after they knew that they produced losses, on average. Somehow, they were unable to resist the temptation of the larger individual rewards offered by some of the cards in those decks, although they knew it would make them lose in the end. The orbitofrontal cortex is known to play important roles in cognitive control, and so this study demonstrates how control mechanisms must be engaged to support good long-term decisions in the face of short-term excitement. 

Legend
Figure 1: Each deck includes cards with wins and cards with losses, denominated in different values and distributed in different proportions. Decks A and B both produce larger individual wins than C and D, but they are disadvantageous choices because they produce losses, on average. The individual wins in decks C and D are more modest, in contrast, but they are also balanced by smaller losses. Most healthy participants eventually determine that decks C and D should be preferred. The task allows researchers to learn how participants arrive to such conclusions.

Figure 2: The raw data from the experiment plotted as a time course. A point is a card selected from one of the four decks. There are 100 points for 100 trials, plotted here in order. Over the course of the experiment, the participant increasingly leans to drawing from decks C and D.

Figure 3: The experiment has been divided into three periods based on the verbal answers the participant gave to the questions in 2.6. In the first 30 trials, the Pre-Hunch period, the participant was unaware of any real differences between the decks and reported choosing cards more or less randomly and explanatorily. After trial 30, the participant began to report a preference for deck C. They could not put their reasons into words, but they felt less anxious drawing from there. By trial 50, the participant reported that deck C produced wins on average, while B produced losses, explaining their preference for C. Thus trials 31-50 are the Hunch period, and trials 51 to 100 are the Conceptual period for this participant.

Figure 4: Individual trial deck choices are overlaid on the division of trials into periods. Early trials in the Pre-Hunch period show less consistent choices, while preferences for decks C and D begin to evolve in the Hunch period and solidify in the Conceptual period.

Figure 5: Histogram of deck choice by period. During the Pre-Hunch period, the participant makes relatively equal numbers of draws from the four decks. During the Hunch period, the participant cannot yet articulate a reason to prefer any of the decks, but they begin to evidence selective drawing from C and D nonetheless. By the Conceptual period, the preference for C and D is large, and the participant can express this preference as an explicit strategic choice.
