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This report summarizes the history of the FAD-Plus, a new instrument for capturing beliefs in free will and related constructs (Paulhus & Carey, 2011).  The instrument has its roots in an unpublished predecessor, the FAD-4 (Paulhus & Margesson, 1994).  The evolution from one measure to the other is described briefly in the Paulhus and Carey paper.  
The present document provides a more detailed account of that evolution. To permit a direct comparison, both instruments are provided in full on this web site: They are presented in the standard item order. In this document, the two measures are presented below in a format that makes it easier to recognize the differences (see Tables 1 and 2). 
The FAD-4 (Paulhus & Margesson, 1994)
The number 4 on the title was chosen indicate the fact that four separate constructs were measured.  The “FAD” alludes to emphasize the two original constructs of interest, that is, Free Will and Determinism.    
The origin of the measure lay in a series of local discussions and analyses conducted by Paulhus and Margesson in the early 1990s.  Both of us had an interest in the philosophical debate over free and determinism, knowing full well that it remained unsolved for centuries.  We were curious about what the issue meant to non-philosophers.  After all, the failure of philosophers to reconcile their differences does not seem to handicap the ability of ordinary people to navigate their daily decisions. 

After assembling a wide variety of items related to free will and determinism, we conducted a series of factor analyses, mostly on student samples.  Surprisingly, the early data indicated that philosophically naïve respondents showed a relatively complex view of the topic.  For one thing, they made a clear distinction between two forms of determinism -- scientific causation (e.g., “Genetics determine people’s behavior”) and fate (e.g., “People’s futures are determined in advance”).  Most important, they did not see belief in free will as incompatible with a belief in either form of determinism.  A fourth cluster of items also emerged: They referred to the belief that future events are unpredictable because of chance factors and inherent randomness of events.  

At one point in our item analyses, we made the decision to restrict our wording to third-person (“they”, “people”) rather than second person (“you”), or first-person (“I” or “me”).  The rationale was tha third-person allusions better maintain a detached philosophical flavor.  First-person responses, particular, tend to implicate self-related issues.  

To deal with potential confounding due to acquiescent response style, we made sure to include contrait items (those scored in the direction of the subscale name) along with the protrait items (those scored in the opposite direction).  The number of items per subscale ranged between five and eight.  When tested in a variety of samples, the subscales remained relatively uncorrelated – rarely exceeding (plus or minus) .40.  These 23 items are provided in Table 1 below: The items are separated by subscale and colorized. We felt comfortable with that version of the instrument to distribute it for use by other researchers.  
The FAD-4 proved useful in research conducted in our laboratory and elsewhere. In research on crime and punishment (Westlake and Paulhus, 2007), participants scoring high on the Free Will scale assigned more severe sentences to law-breakers.  Vohs and Schooler (2008) showed that higher scores on the Free Will were associated with more honest behavior.  Baumeister and colleagues (2010) showed that a combination of high Free Will and low Determinism characterized the most altruistic participants. 
Limitations of the FAD-4
Part 1: Adding more reversals

One psychometric tradition is to balance the number of pro-trait and con-trait items.  The rationale is to control acquiescent responding (e.g., Wiggins, 1973).  As in the development of many questionnaires, however, we found that good pro-trait items were easier to identify than were con-trait items (i.e., reversals).  That problem is event from a perusal of items in Table 1: Only 5 out of 23 are reversals.  

We spent some time developing con-trait items and eventually had enough to approximate balanced set for all the subscales.  Several large samples were collected in order to evaluate the best of these items.  As usual, the con-trait items performed more poorly than the pro-trait items.  Nonetheless we considered revising the FAD-4 with equal numbers of pro- and con-trait items on all four subscales. 

Despite the stability of the factor intercorrelations, we were concerned that the item loadings in our factor analyses were inconsistent.  In particular, the contrait items double-loaded or even cross-loaded.  By contrast the protrait items were relatively independent across subscales. 

After discussing the items with colleagues, the reason eventually became clear.  In writing the contrait items, we inadvertently hinted at alternative beliefs – namely, those measured by the other subscales.  Consider the Free Will scale as an example.  Protrait content was exemplified by “People have complete control over the decisions they make.”  One contrait item was “People do not choose their situations – it just happens.”  Note the implication of a belief in chance. As a result this item cross-loaded on the Chance subscale. 

In general, when respondents read the contrait items, they gleaned what those other factors might be.  And of course, we had provided these alternatives in the other items in the questionnaire.  As a result, cross-loadings seemed inevitable. The consequence would be a pressure toward negative correlations of free will with the other subscales.  We remained uncertain, then, about the ‘true’ associations among our constructs.  
These limitations seemed serious and possibly unsurmountable.  Rather than publish the unbalanced FAD-4 or a revision with balanced subscales, we decided on a totally different tact.

Part 2: Removing reversals entirely

There are precedents for measurement instruments composed entirely of pro-trait items.  In some cases, the explanation is sheer ignorance of psychometric traditions. In other cases, the explanation involves a reasoned argument. 
A number of papers have documented the inevitable futility of effective reversals (Barnette, 2000; Holden & Jackson, 1988; Paulhus & Vazire, 2007; Schriesheim, Eisenbach, & Hill, 1991).  The traditional complaint about reversals is conceptual opposites rarely correspond to statistical opposites. Consider for example, that the adjective “independent” has a zero correlation with the adjective “dependent” (see Paulhus, 1991).  

These sources vary in their recommendations.  One alternative is to use the same content as the pro-trait items but negate them with qualifiers such as ‘not’ and ‘never’.  It is well-known, however, that negations are less reliable and less valid because they are processed less effectively than affirmations (Paulhus & Vazire, 2007).
Instead, we chose the option recommended by Soto et al. (2008).  We employed only pro-trait items but included a separate measure to determine whether acquiescence is a problem or not.  This decision played a central role in our decision to create a new instrument called the FAD-Plus.  
FAD-Plus (Paulhus & Carey, 2011)

The changes involved in moving from the FAD-4 to FAD-Plus were evolutionary.  They involved a total of 14 samples and a multitude of factor analyses.  A total of 1900 participants were included in these analyses. 

The net changes in the two instruments can be seen by comparing Tables 1 and 2. Most obvious is the fact that the FAD-Plus contains no contrait items.  That decision was part of the strategy designed to address the limitations noted above.  In the Paulhus and Carey (2011) article, acquiescence was controlled by including a separate set of items designed for that purpose (Soto, Kwan, & Gosling, 2007).   Those items were used as a covariate to redress the tendency for acquiescence to bias the subscale intercorrelations in the positive direction. Partialing out acquiescence should result in a more fair indication of the true associations among the constructs.

Paulhus and Carey pointed out that inclusion of that independent measure of acquiescence is not necessary for typical research applications.  Researchers are advised to use the subscales in tandem: Hence, the prediction of outcomes always incorporates an indirect control for acquiescence.  When included as predictors in a regression equation, the overlap of predictors due to acquiescence is controlled and the regression coefficients will be unbiased.
In comparing Table 1 to Table 2, another notable observation is that few items survived intact in the transition from the FAD-4 to the FAD-Plus.  In the next section, we will walk through the exact changes as the reader compares the two tables.  Note that, for easy comparison, the items within each subscale are numbered from 1 to 7.  The actual order used in the distributed versions can be seen in the separate files included on this web site.  

Free Will subscale

The first five items are identical.  The two reversals were removed and one addition was made -- an item directly referring to a belief in free will (Final item 6).  This addition improves the face validity of the subscale. A second addition (Final item 7) was similar to Final item 2 in referring to responsibility but the new one alluded to ordinary people instead of criminals.  Note that the punishment item was not retained in any form because of concerns that it contaminated research on the topic of relations between free will beliefs and punitiveness. That association turns out to be justified but it should not be built into the item set.
Scientific Causation subscale -- > Scientific Determinism
Original Item 1 (“People’s biological makeup influences their talents and personality”) was changed slightly by replacing the word “influences” with “determines”.  The rationale was that the original wording was too weak: Almost everyone agreed to a large extent. Also the introduction of the term ‘determined’ the face validity of the subscale.  

Item 2 (“Bad behavior is caused by bad life circumstances”) was dropped from the Scientific Determinism scale due to its high double loading and was replaced with a more clearly worded item also addressing the effects of childhood environmental factors on adult behavior. 
Fate subscale  ( Fatalistic Determinism subscale

In every analysis the fatalistic determinism items showed the strongest loadings.  As a result, fewer items were needed to reach a decent internal consistency.  

Original Item 21 (“I hate when scientists try to take the mystery out of life”) was dropped from the Fatalistic Determinism factor due to relatively low loading compared to the other items and fairly large loadings on other factors. This item was not replaced however, due to the already strong reliability of the other five items. 
Chance subscale ( Randomness ( Unpredictability

From the beginning this cluster of items contained three overlapping themes: chance, randomness, and unpredictability.  We were convinced by feedback that the term unpredictability had a more philosophical flavor and best represented a world view.  
Item 3 was changed from “I like the idea that people can’t be predicted” to “People can’t be predicted”.  The rationale was to avoid ‘liking’, a self-aware emotional bias, and make the item more directly into a cold belief.

Summary

Our analyses with the FAD-4 indicated a relative independence of  four factors related to beliefs in free will.  Nonetheless, we felt that the deficits in the FAD-4 necessitated several changes.  Most important was our concern that contrait items were cross loading on the other factors.  These changes also helped to improve the subscale reliabilities. A CFA was performed on the new item set to verify the factor structure including the relationships among the sub-scales suggested by the EFA.
Some of the changes are documented in Paulhus and Carey (2011).  That paper contains one EFA and two CFAs that reveal some of the key steps in the evolution. However, the focus in that paper is on the properties of the FAD-Plus, not on the evolution from the FAD-4.  Hence the need for this document. 
Table 1. FAD-4 scale 
FREE WILL
1. People have complete control over the decisions they make.

2. People must take full responsibility for any bad choices they make.  

3. People can overcome any obstacles if they truly want to.  

4. Criminals are totally responsible for the bad things they do.
5.  People do not choose to be in the situations they end up – it just happens.  R

6. We should avoid punishing people because many of them can’t help doing what they do.  R

7. Strength of mind can always overcome the body’s desires.  

SCIENTIFIC CAUSATION
1. People’s biological makeup influences their talents and personality.

2. Bad behavior is caused by bad life circumstances.

3. Psychologists and psychiatrists will eventually figure out all human behaviors. 

4. Your genes determine your future.

5. Science has shown how your past environment created your intelligence and personality.  

6. Scientists will never be able to predict human behavior precisely. R

7. As with other animals, human behavior always follows the laws of nature.

FATE
1. I believe that my future has already been pre-determined by fate.

2. No matter how hard you try, you can’t change your destiny. 

3. What will be, will be –there’s not much you can do about it.

4. Fate already has a plan for each of us.

5. Whether we like it or not, mysterious forces seem to move our lives.

6. I hate it when scientists try to take the mystery out of life.  

7. I don’t believe in destiny.   R

CHANCE
1. Chance events seem to be the major cause of human history.

2. No one can predict what will happen in this world.

3. I like the idea that people can’t be predicted.

4. Life seems unpredictable – just like throwing dice or flipping a coin.

5. There are random events going on -- even at the level of atoms and molecules.  

6. Life is hard to predict because it is almost totally random.  

7. I don’t believe in chance.  R

Table 2.    FAD-Plus items
FREE WILL

1. People have complete control over the decisions they make.

2. People must take full responsibility for any bad choices they make.

3. People can overcome any obstacles if they truly want to.

4. Criminals are totally responsible for the bad things they do 
5. Strength of mind can always overcome the body's desires.
6. People have complete free will.

7. People are always at fault for their bad behavior.
SCIENTIFIC DETERMINISM
1. People’s biological makeup determines their talents and personality.
2. Psychologists and psychiatrists will eventually figure out all human behavior.

3. Your genes determine your future.

4. Science has shown how your past environment created your current intelligence and personality.

5. As with other animals, human behavior always follows the laws of nature.

6. Parents' character will determine the character of their children.

7. Childhood environment will determine your success as an adult.

FATALISTIC DETERMINISM

1. I believe that the future has already been determined by fate.

2. No matter how hard you try, you can’t change your destiny.

3. Fate already has a plan for everyone.

4. Whatever will be, will be – there’s not much you can do about it.

5. Whether people like it or not, mysterious forces seem to move their lives.

UNPREDICTABILITY

1. Chance events seem to be the major cause of human history.
2. No one can predict what will happen in this world.

3. Life seems unpredictable - just like throwing dice or flipping a coin.

4. People are unpredictable.

5. Luck plays a big role in people’s lives.

6. Life is hard to predict because it is almost totally random.

7. What happens to people is a matter of chance.

8. People’s futures cannot be predicted.
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