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Beautyy in things exists in the mind, which contemplates them. 

Davidd Hume 

Thee pursuit of truth and beauty is a sphere of activity in which we are 

permittedd to remain children all our lives. 

Albertt Einstein 

Anythingg in any way beautiful derives its beauty from itself and asks nothing 

beyondd itself. Praise is no part of it, for nothing is made worse or better by 

praise. . 

Marcuss Aurelius 





PREFACE: : 
AA PRACTICE OF SCIENTIFIC RESEARCH 

"Soo tell me, what have you learned during your years of research?" the tutor 

askedd the student. 

"Well,, that's easy," the student answered quickly: "I have learned that in 

scientificc research it is not sufficient to constrain the possible confounding variables. 

And,, another thing, that scientific evidence is much like judicial evidence often at 

bestt circumstantial." 

Probablyy because grand statements like these are what the Dutch call: "grote 

stappen,, snel thuis [big steps, home soon]," the tutor asked for an explanation. 

Thee student then referred to a simple biology experiment he had performed in 

highh school. The experiment, a replication of the famous experiments that inspired 

Fisherr (1935) to develop the analysis of variance technique, addressed the effect of 

artificiall  fertilizer on the growth of plants. In order to measure the effect, ten 

conditionss were created, and the plants in every next condition got a littl e bit more 

fertilizer.. So the independent variable was the amount of fertilizer measured by 

weight.. To measure the dependent variable, the growth of the plant, a ruler with a 

metricc scale for length was used. Every day the plants received a fixed amount of 

fertilizerr and their growth was measured with the ruler. In order to control possible 

confoundingg variables, all plants got the same amount of water, were placed on the 

samee radiator to get the same amount of heat and were placed next to each other in 

thee window, so they all got the same amount of sunlight. The same quality of the 

fertilizerr used for each condition was guaranteed by using the same source. If the 

resultss had indicated increasing plant length for increasing amounts of fertilizer, most 

off  us, or at least some of us, or at least this student, would have thought this research 

too be a success. The reality, however, was different: the same plant length was 

measuredd every day for all conditions, i.e., irrespective of the amount of fertilizer 
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used.. Of course the student was puzzled, because he refused to believe that fertilizer 

hadd no effect on plant growth, as there were too many indications that fertilizer 

shouldd have a positive effect. Then the student asked himself whether his research 

designn was fully operationalized and which conclusions exactly were permitted by 

thiss design. 

Thiss experiment is brought up for two reasons: a) because it may typically 

illustratee the methodological choices that were made concerning the demarcation of 

thee research domain of this thesis, b) in such a way that these choices are 

comprehensiblee for a larger audience than the insiders in cognitive psychology and 

researchh methodology. At first sight, the experiment does appear to be a classic, but 

ass we already know it may not be, that is, the way the research was performed and 

presentedd may be incomplete. Many explanations for the absence of the hypothesized 

effectt are possible, including the explanation that fertilizer has no effect on plant 

growth.. However, the failure to confirm the claim may also lead to a search for a 

neww measuring procedure (Cronbach & Meehl, 1955), as there are often many ways 

too measure a specific variable. In the case of the fertilizer experiment plant length 

wass selected as an indicator for growth, but now imagine a particular species that 

growss at a constant speed in length, but with more leafs for increasing amounts of 

fertilizer.. In that case, one could suggest that the weight or volume of the plant would 

havee been better indicators for growth in relation to fertilization, exemplifying that 

onee has to make sure to select the most appropriate operationaiization. 

Inn doubt about the most appropriate measure for plant growth, one could use 

thee same experiment as described above to find out. In that case there is a shift in 

whatt is called the unit of analysis (Babbie, 1998), instead of focusing on the effect of 

fertilizerr on plant growth, the focus shifts to which is the better indicator for plant 

growth.. Imagine that we conduct the same experiment, measuring both plant length 

andd plant weight. Now, suppose that we find all plants attaining the exact same 

length,, but with increasing leaf density and weight, as the amount of supplemented 

fertilizerr increase. Since we expected fertilizer to have an effect on plant growth, the 

conclusionn that weight is the better indicator in order to observe the expected 

differencess in growth, may be a plausible one, despite the fact that length is still an 

aspectt of growth in this case. Although this thesis consists of four chapters, it 

comprisess six investigations; the first three chapters address one investigation each, 

2 2 
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whereass the final chapter discusses three investigations. These four chapters may be 

classifiedd into two groups by the unit of analysis. The unit of analysis in the first two 

chapterss focuses on measurement methods, as in the fertilizer experiment where 

weightt and length were compared. The final two chapters can be compared to the 

initiall  fertilizer experiment, where the effect of fertilizer on plant growth was 

studied,, having psychological models as its units of analysis. 

Thee current thesis aims at the development of a model for the cognitive 

processingg that takes place during the evaluation of cultural products. "How can 

psychologistss claim to measure intelligence when they cannot define it?" the 

journalistt Walter Lippmann (1923) questioned and it may have been this very 

commentt that led Harvard psychologist Edward Boring propose in the 1920s that 

intelligencee is nothing more than what tests of intelligence measure (Sternberg & 

Grigorenko,, 1999). However, as the problems with measuring plant growth in 

relationn to fertilization indicate, this problem is not reserved for psychologists. 

Accordingg to Cronbach (1990) this confusion emerges from the notion that the 

startingg point has to be a definition, while the opposite question would make better 

sense:: "How can one reasonably define a construct until one has made many 

pertinentt observations? Cronbach (1990)." So, in order to define the cognitive 

processingg that takes place during the evaluation of cultural products, one would 

havee to start making observations, but with what measurement method? 

Unlikee the simple case of plant growth, it is not so obvious which is the most 

appropriatee method to measure cognitive processes. Nevertheless, two prominent 

wayss to measure cognitive processes were considered, the approach taken by De 

Groott (1946; 1978) who created sequences of cognitive operations using thinking 

aloudd protocols, and the approach discussed by Sudman, Bradburn, & Schwarz 

(1996)) using questionnaires for the evaluation of cognitive processes. Mellenbergh, 

Kelderman,, Stijlen, and Zondag (1979) have introduced a method to use 

questionnairess as deductive confirmatory instruments, by combining facet theory and 

confirmatoryy factor analysis. 

Thee first, exploratory, approach for measuring cognitions is based on the 

chesss player research of De Groot (1946). De Groot created sequences of cognitions 

too identify different strategies in solving specific chess problems, by asking his 

subjectss to think aloud. Similarly, it is possible to create sequences of cognitions 

3 3 
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takingg part in the evaluation of a cultural product. This set of sequences may 

subsequentlyy be clustered in order to identify different types of problem solving 

strategiess or different types of cognitive evaluations of cultural products. The second, 

confirmatory,, approach uses questionnaires to validate an a priori theory. 

Similarr to the latter fertilizer experiment, the unit of analysis was the 

preferredd method. One would be comparing apples and oranges when comparing 

bothh approaches in one experiment, because of the extreme difference between the 

two:: exploratory versus deductive. Therefore, two separate investigations were 

conductedd to evaluate the merits of both approaches, using accepted theories to 

controll  as many variables as possible. Based on these evaluations it would be 

decidedd which strategy would guarantee the most promising approach for the 

developmentt of a model for the cognitive processing of cultural products. 

Chapterr 1 discusses the evaluation of the first method. This method is an 

agreementt measure designed to obtain similarities between sequences, such as 

sequencess of cognitive abilities. The similarities may be used for further analysis 

with,, for instance, cluster analysis in order to obtain a taxonomy of cognitive 

strategiess for the evaluation of cultural products. The chapter discusses an evaluation 

off  the method that was found mathematically flawed. Suppose that plant length in the 

fertilizerr experiment would have been measured with an elastic band instead of a 

rulerr of solid fabric, it could have been argued that the elasticity of the instrument 

mayy have been the reason that plant length as measured failed to discriminate plant 

growth.. Similarly, it is proven that the method discussed in chapter 1 is unable to 

discriminatee sequences of cognitive abilities. 

Chapterr 2 is an evaluation of the confirmatory facet design questionnaire 

approach.. The triarchie theory of human intelligence (Sternberg, 1985), which is 

widelyy accepted by psychologists, is used as content for the questionnaire. Unit of 

analysis,, at this stage, is the research strategy that uses a facet theory (Guttman, 

1954,, Canter, 1985) to design a questionnaire with typical performance measures 

(Ackerman,, 1994), i.e., self reports. As opposed to maximum performance measures 

suchh as problems or tasks that have to be solved, one could argue that self reports 

introducee a biased source of variance, for instance, because individuals are not able 

too make a pure estimation of their capacities, but also consider their background or 

development. . 

4 4 
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Thiss criticism may be illustrated by the controlled amount of water in the 

fertilizerr experiment, for is it possible to study the effect of fertilizer by controlling 

thee amount of water given to each plant? After all, plants that grow faster need more 

waterr and by limiting the amount of water we may never find out the full effect of 

thee fertilizer. Furthermore, too littl e water may turn high concentrations of fertilizer 

intoo poison for the plants, and too much water for the no fertilizing condition may 

drownn the plants. Farmers in the droughts of Australia know this problem, for it is no 

usee fertilizing when no rain is expected. Similarly, one could ask whether it is 

possiblee to study intelligence independent of one's upbringing and environment? 

Goodd breeding may lead to an overestimation of the cognitive capacities of an 

individuall  compared to less fortunate peers, but the other way around, it could also 

bee possible that someone with lower capacities is 'poisoned' by a stimulating 

environment.. Consequently, increased quality of the environment may also have an 

inhibitingg effect on the full development of the capacities of certain individuals. This 

wouldd be an important issue if the units of analyses were the individuals and the 

demarcatedd construct of interest were cognitive capacities as defined by a 

predisposedd capacity irrespective of nurture. However, in the present case, the 

researchh objective is not making accurate estimations of individual capacities but to 

exploree whether the method may be a useful application to uncover cognitive 

processes. . 

Ass the first approach lacked mathematical justification, and the second 

suppliedd a successful operationalization of a cognitive process theory of intelligence, 

thee latter approach was chosen as the most promising for a successful development 

andd evaluation of a model for the cognitive processing of cultural products. As the 

investigationn established the research strategy, the unit of analysis could safely be 

shiftedd to the model for the cognitive processing of cultural products. 

Inn chapter 2 another possible unit of analysis, in addition to the method and 

thee theory, has been introduced: the individuals. In the studies throughout this thesis 

thee individuals are never the unit of analysis, however, they are being observed and 

mayy be referred to as units of observation. By observing individuals, first an 

evaluationn of methods is made, and second, content models are evaluated. Chapter 3 

discussess the pilot study, introducing a preliminary model for the cognitive 

processingg of literary works. Now another source of variance enters the research: the 
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literaryy works that also may be regarded as units of observation. 

Inn this chapter, and in the next, the literary and cinematographic works are 

nott always manipulated, i.e., not all individuals read or watch the same work, but the 

subjectss select the works. In terms of the fertilizer experiment, this is illustrated with 

ann experimental design in which all conditions had had access to an unlimited source 

off  water from which they could select whatever amount they needed. Of course, one 

couldd argue that an experimental design with varying levels of fertilizer and varying 

amountss of water, studying the interaction between the two, would have provided a 

betterr design, but one should not forget the advantage of hindsight. Suppose that the 

currentt experimental design had demonstrated the hypothesized effect of fertilizer on 

plantt growth; in that case such a costly experimental design would have been an 

over-operationalizationn of the hypothesis that fertilizer affects plant growth. 

Similarly,, it was considered at this stage in the research program preliminary to 

controll  the literary works, for the aim was at establishing the presence of the 

hypothesizedd cognitive processes. However, because self-selection of literary works 

byy the subjects could have a possible confounding influence, relevant subject 

characteristicss were taken into account, such as personality traits and cognitive 

abilities. . 

Let'ss go back to the question whether the fertilizer experiment was 

sufficientlyy operationalized. Both the dependent and the independent variable were 

operationalizedd with measurement units that can be connected to accepted 

measurementt theories, i.e., length as measured by a metric ruler and weight as 

measuredd by calibrated weighing scales. A thermometer, another widely accepted 

instrument,, even measured the heating of the soil. However, the amount of sunlight 

wass not measured for every plant; but it was made plausible that all plants got 

approximatelyy the same amount of sunlight by placing them in similar positions next 

too each other behind the same window. Similarly, the quality of the fertilizer was not 

measuredd either. However by using the same source, i.e., the same bag of fertilizer, it 

wass made plausible that weight sufficed to measure amounts of fertilizer, since all 

thee fertilizer used had the same quality. This illustrates the condition that not all 

variabless necessarily need to be controlled by measuring them; sometimes it may 

sufficee to make plausible that certain variables are unlikely to have an influence 

underr certain conditions. 

6 6 
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Wheree chapter 3 is an account of the pilot investigation of the model, chapter 

44 forms a report of the final research, addressing various aspects of validity: 

construct,, internal, external, and predictive validity. These terms will be clarified for 

thee novel re-creative readers of this preface. Construct validity, referring to whether 

thee constructs of theoretical interest have successfully been operationalized, has 

alreadyy been addressed, e.g., the inadequacy of plant length as an indicator for plant 

growthh in relation to fertilizer for these specific plants. In chapters 3 and 4 questions 

regardingg the construct validity address the question whether the hypothesized 

cognitivee processes could be discerned. Internal validity refers to the extent to which 

conclusionss can be reached about the effect of the independent variable on the 

dependentt variable. Internal validity can be exemplified by the question raised in the 

fertilizerr experiment whether fertilizer has an effect of plant growth. In this thesis the 

relationn between levels of cognitive activity and aspects of the literary and 

cinematographicc works are investigated. The external validity addresses the 

generalizabilityy from the research setting beyond the boundaries of the performed 

study,, e.g., does fertilizer only have an effect on plant growth in leaf density for all 

speciess of plants, or are there species of plants that would benefit from growth in 

heightt by fertilizer? Is the model for literary works also applicable to 

cinematographicc works? Predictive validity, finally, demands as its name suggest 

thatt for instance plant weight can be predicted from the amounts of fertilizer used, or 

inn the present case whether the appreciation of motion pictures can be predicted by 

cognitivee activity. 

"Well,, that's it," the student said. 

"Now,, it is still not clear to me what have you learned from this research. 

Youu already seemed to know everything when you performed the fertilizer 

experimentt in high school." 

"Doo you need to ask," the student replied, "Not only did I then learn the 

effectt of fertilizer on plant growth, but now I gained insight on the cognitive 

processingg of cultural products. Furthermore, back in high school I was under the 

impressionn that the research was a failure because I controlled all the variables. I 

thoughtt that my measurement was accurate, the chosen instruments the only ones 

possible,, the method valid in all aspects of validity and I ignored the possibility, of 
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ann interaction effect between water and fertilizer. Now I know, that a shift in the unit 

off  analysis may put unexpected results in a different perspective." 

8 8 



Preface Preface 

REFERENCES S 

Ackerman,, P. L. (1994). Intelligence, attention, and learning: Maximal and typical 

intellectuall  performance. In: D. K. Detterman, Current Topics in human intelligence. 

VolumeVolume 4: Theories of Intelligence (pp. 1-27). Norwood: Ablex. 

Babbie,, E. (1998). The practice of social research, 8th edition. Belmont: Wadsworth. 

Canter,, D. (1985). Facet Theory. New York: Springer. 

Cronbach,, L. J. (1990). Essentials of psychological testing, 5th edition. New York: Harper 

Collins. . 

Cronbach,, L. J., & Meehl, P. E. (1955). Construct validity in psychological tests. 

PsychologicalPsychological Bulletin, 52, 281-302. 

Fisher,, R.A. (1935). The design of experiments. Edinburgh: Oliver & Boyd. 

Groot,, A.D. de. (1978). Thought and choice in chess (2nd ed.). The Hague: Mouton. 

Translationn of Het denken van den schaker. Amsterdam: Noord-Hollandsche 

Uitgeverss Maatschappij, 1946. 

Guttman,, L. (1954). An outline of some new methodology for social research. Public 

OpinionOpinion Quarterly, 18, 395-404. 

Lippmann,, W. (1923). The great confusion. New Republic, 33, 101-123. 

Mellenbergh,, G. J., Kelderman, H., Stijlen, J. G., & Zondag, E. (1979). Linear models for the 

analysiss and construction of instruments in a facetdesign. Psychological Bulletin, 86 

(4),(4), 766-116. 

Sternberg,, R. J. (1985). Beyond IQ: A triarchie theory of human intelligence. New York: 

Cambridgee University Press. 

Sternberg,, R. J., & Grigorenko, E. L. (1999). Genetics of Childhood Disorders: I Genetics 
andd Intelligence. Journal of the American Academy of Child & Adolescent 

Psychiatry,Psychiatry, 38 (4), 478-488. 

Sudman,, S., Bradburn, N., & Schwarz, N. (1996). Thinking about answers: The application 

ofof cognitive processes to survey methodology. San Francisco, CA: Jossey-Bass. 

9 9 





NON--

OPTIMAL L 

ALIGNMENT T 

Inn this chapter, an algorithm to measure agreement between sequences as 

proposedd by Dijkstra and Taris is discussed. It is concluded that the 'optimal 

alignment'' algorithm does not necessarily produce the optimal solution, that is, the 

minimall  distance between two sequences. 

Inn recent years, optimal alignment has gained increasing popularity among 

sociall  scientists, mainly due to the work of Abbott (1990, 1995a), who first 

introducedd the method to the social sciences. Optimal alignment refers to a family of 

algorithmss for the calculation of the similarity between cases described by sequential 

data.. This kind of measure is especially suitable for the classification of event 

history-data,, such as job-careers or other sequential data like, for example, DNA that 

iss built up as a sequence of nucleic-acids, placed in a certain order. If we want to 

knoww how much a bird and a monkey are genetically alike, we are not only interested 

inn the similarity of the amount of particular nucleic acids in their DNA but especially 

inn the similarity of the order in which the nucleic acids are placed. Unlike traditional 

methods,, optimal alignment includes the order of codes in a sequence in the 

computationn of the similarity, and not only the similarity of the codes as such. This 
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featuree makes optimal alignment methods an attractive approach for the analysis of 

manyy kinds of longitudinal data. 

Thee method of optimal alignment is based on the idea of changing one 

sequencee into the other to establish similarity between the two. With the approach 

suggestedd by Abbott and Hrycak (1990) sequences may be modified with three kinds 

off  edit-operations: deletion of codes, insertion of codes, and substitution of codes. 

Withh these edit-operations, both sequences are altered until they align, that is, consist 

off  the same codes in the same order. The optimal solution is defined as the minimal 

numberr of alterations necessary. From this number, a measure of similarity may be 

obtained.. However, determining the minimal number of alterations is rather 

complex,, especially as the number of codes increases, because two sequences do not 

necessarilyy consist of the same number of codes (e.g., the DNA-string of a bird does 

nott have the same length as a monkey's). This problem is known in mathematics as 

thee string-to-string correction problem (Wagner and Fischer, 1974), a combinatorial 

problemm that can be solved with a mathematical technique known as dynamic 

programmingg (Kruskal, 1983). In the area of speech recognition these techniques are 

alsoo often referred to as (dynamic) time-warping or elastic matching (Kruskal, 1983). 

Thus,, the standard mathematical approach, like Abbott's, produces optimal 

solutions. . 

Dijkstraa and Taris (1995) proposed a new alignment algorithm based on a 

differentt set of edit-operations: deletion of codes and exchange of codes within a 

sequence.. Instead of using a dynamic programming algorithm, they specify 

consecutivee parts in the algorithm for deletion and exchange. The number of 

deletionss and exchanges are multiplied by a proportionality constancy. In the deletion 

partt of the algorithm, codes are deleted in two steps. In step 1, codes that occur only 

inn one of both sequences are deleted. In step 2, codes that occur more often in one of 

thee sequences than in the other, so-called superfluous codes, are deleted. In this way, 

twoo sequences are stripped of differing codes until they consist of the same number 

off  similar codes but may still differ with respect to the order in which these codes 

occur.. The next part of the algorithm, the exchange part, is then used to put the codes 

inn the same order. For example, for the alignment of sequences L (long) =ABBC and 

SS (short) =CBD, sequence L is stripped of code A during the first step, whereas 
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sequencee S is stripped of code D. In the second step, sequence L is stripped of one 

superfluouss code B, on which one exchange is needed to turn BC into CB. This type 

off  edit-operation, exchange of codes, gives the minimal number of exchanges of 

adjoiningg codes needed to turn one reduced sequence into the other reduced 

sequence.. Finally, the number of deletions, and the number of exchanges are 

combinedd to overall measures of agreement, made proportional to different sequence 

features,, as, for instance, the length of the sequences. 

Thee appropriateness of some aspects of the DT algorithm has already been 

questionedd by Abbott (1995b). In his comment on the algorithm, Abbott asked, for 

example,, whether removal of superfluous codes is tenable from a substantial point of 

view.. Hence, the approach taken by Dijkstra and Taris may not be applicable in 

manyy situations. We, however, argue that the presented algorithm is technically 

incorrect,, so that even in situations in which removal of codes may be opportune, the 

algorithmm produces incorrect answers. Specifically, Dijkstra and Taris (1995, p 226) 

claimedd that their algorithms are exact, i.e., produce the optimal solution, that is, the 

minimall  number of deletions and exchanges required to change one sequence in 

another.. We will refute this claim by proving that DT is mathematically flawed 

becausee the deletion of superfluous codes is not optimal and, therefore, neither is the 

alignment. . 

Thee first step, removal of codes that occur in only one of the two sequences, 

iss not relevant to the remainder of this article. The problem arises in the second step, 

thee deletion of superfluous codes. This procedure is rather complex due to the 

requirementt of optimality. This requirement demands sequences to be as similar as 

possible,, in terms of exchanges, after deletion of the superfluous codes. The problem 

iss not determining what the superfluous codes are but exactly which codes to 

remove.. The description of this part of the algorithm presented below is from 

Dijkstraa and Taris (1995; p226): 

1.. Determine the longer sequence (we call it L) and the shorter sequence (call 

itS). . 
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2.2. Determine the superfluous codes of sequence L. For example, if L -

"ABCCBCD"" and S ="ACBAD," the [list of] superfluous codes of L are B, C, and 

C. . 

3.. Set the starting point of sequence L to 0. 

4.. Determine the first code of sequence S. 

5.. Determine the first occurrence of this code, after the starting point in 

sequencee L. 

6.. If before this code and after the starting point in sequence L, one or more 

superfluouss codes occur, these codes are removed from sequence L and from the [list 

of]]  superfluous codes. 

7.. Set the starting point of sequence L to the code found in step 5. 

8.. Determine the next code from sequence S. 

9.. Repeat steps 5 to 8 until all codes of sequence S are scanned or no 

superfluouss codes are left. 

10.. If there are superfluous codes left, scan sequence L on the occurrence of 

superfluouss codes from the last code of sequence L backward. Remove these codes 

fromm sequence L (and from the [list of] superfluous codes). 

11.. If sequence L is shorter than sequence S, call the sequence that is now the 

shorterr one sequence S and the other sequence L. Repeat steps 2 to 10. 

Thee algorithm then calculates the number of exchanges needed to turn one of 

thee reduced sequences into the other reduced sequence. Dijkstra and Taris claim that 

superfluouss codes are deleted in such a way that both sequences become as similar as 

possiblee in terms of exchanges: "the code that results in a sequence that needs the 

leastleast number of moves to transform it into the other sequence" (Dijkstra and Taris, 

1995,, p. 226). 

Dijkstraa and Taris (1995) illustrate this part of the algorithm with the 

followingg sequences as example: 

L== ABCCBCD 

S== ACBAD 
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Thee superfluous codes of sequence L are one B and two Cs, whereas 

sequencee S has one superfluous code, an A. By following the steps 1 to 11 described 

above,, Dijkstra and Taris show that both sequences L and S are reduced to the 

followingg sequence: ACBD. This is in fact the optimal solution, as no further 

exchangess are necessary. However, the fact that the optimal solution is found in this 

examplee is not a sufficient condition for the claim of optimal alignment for all input. 

Forr other sequences, the optimal solution is not always found, as we will show with a 

counterexample.. The sequences in our example (L= BCCBACD and S= ACBAD) 

aree identical to the sequences in the Dijkstra-Taris example, with the exception of 

codee A from the longer sequence, which is now moved from the first to the fifth 

position.. Thus we maintain the exact same set of superfluous codes. 

Lett us apply the DT algorithm to these slightly modified sequences: 

L== BCCBACD; 

S== ACBAD 

2.. The superfluous codes of L are B, C, and C. 

3.. The starting point of sequence L is set to 0. 

4.. The first code of sequence S is an A. 

5.. The first occurrence of an A, after the starting point in sequence L, is on 

thee fifth position. 

6.. Before the fifth position and after the starting point in sequence L, all 

superfluouss codes occur. Codes B, C, and C are removed from the first, second, and 

thirdd positions of sequence L and from the list of superfluous codes. 

7.. Since sequence L is now shorter than sequence S, the resulting sequences 

aree renamed as follows: 

S2=BACD D 

L2=ACBAD D 

Stepss 2 to 10 are repeated. 

2.. The superfluous code of L2 is an A. 
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3.. The starting point of sequence L2 is set to 0. 

4.. The first code of sequence S2 is a B. 

5.. The first occurrence of a B, after the starting point in sequence L2, is on the 

thirdd position. 

6.. Before the third position, and after the starting point, in sequence L2 the 

superfluouss code occurs. Code A is removed from the first position of sequence L2 

andand from the list of superfluous codes. 

Al ll  superfluous codes have now been removed, with the following result: 

L(reduced)== BACD 

S(reduced)== CBAD 

Now,, two exchanges are needed to align these sequences. However, for 

optimall  alignment a correct deletion algorithm should have identified the first, 

second,, and sixth code of the original sequence L to be removed, instead of the first 

threee codes. After the deletion of the redundant A from the original sequence S, both 

L(reduced)) and S(reduced) would then become CBAD. In this case, additional 

exchangess are no longer needed. This proves that the DT algorithm does not produce 

thee optimal solution. 

Thee DT algorithm is implemented in the SEQUENCE program (Dijkstra, 1994) 

usedd for the analysis of sequential data. To illustrate the effect of this non-optimal 

solutionn we computed the overall agreement ra (Dijkstra and Taris, 1995) for the 

sequencess in our example. Dijkstra and Taris define the value of the agreement as 

proportionall  to 1 minus, the number of exchanges divided by the number of codes of 

thee reduced sequence incremented by 1. SEQUENCE, using two exchanges, gives an 

agreementt of .3265, in which we, without exchanges, find an agreement of .4571. 

Similarr differences were found for the other proposed measures, rp and rY (Dijkstra 

andd Taris, 1995). The larger number of exchanges used by the DT algorithm results 

inn a lower measure of agreement. In the example of Dijkstra and Taris the optimal 

solutionn is found accidentally, but in our example it is not. The similarity measures 

inn the two examples can therefore not be compared. Thus, as it cannot be predicted, 
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whenn the DT algorithm produces optimal solutions and when not, the related 

agreementt measures proposed by Dijkstra and Taris cannot be trusted. 

Inn this article, it is shown that the claim that the DT algorithm produces the 

optimall  solution does not hold. Where does DT go wrong? The DT approach applies 

twoo edit operations consecutively - first all the necessary deletions of codes and then 

alll  the necessary exchanges of codes. As the current example shows, the DT strategy 

excludess many other possible strategies, among which could be the optimal 

solution.'' When the alignment problem is simply recognized as a combinatorial 

problem,, as it should be, it becomes clear that the deletion of elements cannot be 

performedd independently of later exchanges, i.e., not consecutively as in the DT 

algorithm.. However, an approach that would define the order of removal and 

replacementss of codes would show more resemblance to the optimal alignment 

techniquess questioned by Dijkstra and Taris (1995) than it would to the DT 

approach.. In short, it seems unlikely that an optimal solution will be found for any 

input,, by an algorithm based on the simple strategy of consecutive deletion and 

exchangee operations. 

Ass far as we know, there is no specific optimal alignment algorithm available 

thatt is based only on the deletion and exchange operations. An algorithm proposed 

byy Lowrance and Wagner (1975) offers more possibilities to solve the problem and is 

providedd with a solid mathematical foundation (Wagner, 1983). However, this 

algorithmm is directed to even more complex combinatorial problems as it also allows 

forr substitution and insertion operations as well as deletion and exchange. 
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NOTE E 

1.. An anonymous reviewer identified another problem with the DT-algorithm 

thatt does not arise in our example: 

"Stepp 6 of DT is not well defined. Suppose one sequence has x copies of one 

codee and the other has y<x copies. Then, there are x-y superfluous copies of that 

codee in the first sequence. In step 6, the interval in L that is examined may contain 

moree than x-y copies of that code, and the algorithm does not specify which x-y 

copiess to remove. So step 6 is not well defined." 

Considerr sequence L (AADAAG) and sequence S (GAD). Sequence L has 

fourr copies of code A, whereas Sequence S has one copy of code A. The first 

occurrencee of the first code of sequence S is on the sixth position of sequence L. So 

threee superfluous codes A will have to be removed from the first six positions of 

sequencee L. This interval contains all four codes A, of which three have to be 

removed.. Because DT does not specify which three, possibly the first three are 

removed.. This leads to a sub-optimal solution, since the remaining code A will have 

too be swapped with code D. This could have been avoided if the last three codes A 

hadd been removed in step 6. 
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EMPIRICALL EVALUATION 

OFF STERNBERG'S TRIARCHIC 

THEORYY OF HUMAN INTELLIGENCE 

Inn this chapter Sternberg's triarchie theory of human intelligence is evaluated. 

Forr this purpose a typical performance measure was constructed, using the facet 

designn method. A two-dimensional facet design was hypothesized, featuring a 

processs facet (knowledge acquisition, performance, experience and context), and a 

domainn facet (numerical, verbal and spatial). Reliability and validity were assessed in 

aa sample of 268 high school students. Overlap with maximal performance measures 

wass established using the Differential Aptitude Tests. Confirmatory factor analysis 

wass used to test the adequacy of the facet design. Reliability, validity and model-fit 

showw favorable features of the typical performance measure. These results support 

Sternberg'ss theory. 
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INTRODUCTION N 

Sternbergg (1988) asserts that a fundamental problem with existing 

intelligencee tests is their focus on reasoning with artificial concepts, paying littl e 

attentionn to the relationship between mental tasks and the external world. 

Psychologistss have tried to describe intelligence within a tradition of one or more 

general,, underlying factors, and several models with different basic forms of 

intelligencee have been proposed. The different conceptualization of these models 

mayy be the result of an emphasis on measurement rather than theories: 

'Unfortunately,, psychometric theorists never provided any a priori guidelines 

forr task selection. Rather they chose tasks which they thought would "work", 

inn some sense of the word. As time progressed, the major basis for task 

selectionn seems to have become past use: Tasks were used that were similar 

orr identical to, tasks that had been used before. But tradition scarcely 

constitutess an a priori, theoretical basis for choosing tasks that measure 

intelligence.. (...) At times, cognitive psychology has seemed to be a 

psychologyy of tasks (...) whose inter-relationships have been only vaguely 

understood'' (Sternberg, 1985, p. 67). 

Althoughh the authors endorse this view, the current research presents a 

combinationn of several psychometric theories that indeed may provide an a priori 

guidelinee for item selection. Using Sternberg's own triarchie theory of human 

intelligencee (1994), this research shows how theory driven measures of intelligence 

cann be developed. 

Theree is not just a need for a priori  psychometric guidelines in item selection 

butt there is also a need to test modern theories of intelligence. Killin g two birds with 

onee stone, this study also shows how modern theories of intelligence may be 

empiricallyy evaluated. 

Traditionally,, intelligence is measured with maximal performance tasks 

(Cronbach,, 1949). There may be a rationale for a preference of this type of 

measurementt where it concerns individual assessment. However, this rationale is not 
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soo obvious, when the nature of intelligence itself is being assessed. In the latter case, 

typicall  performance measures may be used just as well. Even more so, since overlap 

betweenn maximal and typical measures of intelligence has been found in several 

studiess (Ackerman, 1994; Ackerman & Heggestad, 1997; Rolfus & Ackerman, 1996; 

Sternberg,, Conway, Ketron & Bernstein, 1981). 

Sternbergg (1985) proposed a comprehensive theory for the conceptualization 

off  intelligence. The current research aims at an operationalization of the central 

conceptss of this theory, in order to evaluate its validity. 

Forr the operationalization of these central concepts the facet design method 

(Guttman,, 1954) was used. The facet design method is a systematic method for the 

operationalizationn of theoretical concepts. The facet design also provides hypotheses 

aboutt the structure of the data. These hypotheses can be tested with confirmatory 

factorr analysis, a statistical technique that also allows examination of variables at a 

latentt level. Moreover, confirmatory factor analysis, gives confirmative support for a 

theory-basedd hypothesis such as the structure of intelligence (Mellenbergh, 

Kelderman,, Stijlen & Zondag, 1979) in contrast to a data driven, inductively derived 

exploratoryy factor model (e.g. Carroll, 1993). 

SternbergSternberg 's triarchie theory 

Sternberg'ss theory (e.g. Sternberg, Torff & Grigorenko, 1998; Sternberg, 

Grigorenko,, Ferrari & Clinkenbeard, 1999) comprises a three-way approach to the 

conceptt of cognitive abilities or human intelligence: components, experience and 

context.. The first approach, the componential structure, refers to an individual's 

internall  world. A component can be thought of as an elementary function of 

informationn processing. Sternberg distinguishes three main components: meta, 

knowledgee acquisition and performance (Sternberg, 1985). The meta components 

plan,, direct and evaluate the processing of information, recognizing a problem, 

translatingg the problem into a useful formula, planning the strategy and monitoring 

thee problem solving process. Guided by the meta components, the knowledge 

acquisitionacquisition components direct the resolution of new problems, searching and 

selectingg possible useful information from whatever is available. The performance 

componentscomponents are lower order processes and work out the plans implemented by the 
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metaa components, completing the tasks directed by the meta components and using 

thee information delivered by the knowledge acquisition components. Both knowledge 

acquisitionn and performance are hierarchically subsumed within meta components. In 

additionn to these main components, Sternberg distinguishes retention and transfer 

processes,, which are outside the scope of the present study. 

Thee second form of intelligence, intelligence and the experience of an 

individual,, relates to the speed of both solving new problems and of acquiring an 

efficientt automatism. This is the intelligence that an individual shows in interaction 

withh the external world. 

Thee third form of intelligence, intelligence and context, comprises three 

capacities:: adjustment to an environment, selection of new environments and shaping 

one'ss environment. This form describes the elementary capacities any living 

organismm uses to adapt to an environment and the efficient strategies chosen in a 

changingg and uncertain world. More intelligent people will adjust more efficiently: 

'theyy know how to make the most of what they have and how to expand the range of 

whatt they are able to do' (Sternberg, 1988, p. 17). 

TheThe Facet Method 

Thee Cognitive Abilities Self-Evaluative Questionnaire, or the CASE-Q was 

constructedd with the facet method (Borg, 1979; Canter, 1985; Guttman, 1954; 

Oosterveld,, 1996). The aim of the method is to optimize content validity with a 

systematicc and ideally, exhaustive specification of a concept. Concept analysis 

consistss of the following three steps. 

First,, the essential aspects (or facets) of the concept are identified. For 

examplee Dekking and Raadsheer (1977) made a facet design for social anxiety in 

children.. They defined social anxiety as an anxiety response in a situation requiring a 

certainn achievement, in which case anxiety response and situation are the facets of 

sociall  anxiety. 

Second,, the elements of the facets are determined so that they describe 

mutuallyy exclusive categories within the facet. In the example of social anxiety the 

responsee facet was divided in a cognitive, an affective, a physical, and an avoidance 

response.. The situation facet was divided in a social, an intellectual, and a physical 
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achievement. . 

Third,, the final structure of the facet design is determined by a representation 

off  the facets, their elements and the relationships between the facets in a so-called 

mappingg sentence. The mapping sentence is the verbal expression of the facet design 

andd produces the different specific descriptions of the concept. Every single specific 

descriptionn (structuple) results from the combination of one facet element with one 

off  the elements of each of the other. Several items are written per structuple 

accordingg to the specified mapping sentence. In the case of social anxiety there were 

122 combinations of facet elements (structuples), defining unique representations of 

sociall  anxiety. In the case of social anxiety in children, an example of such a 

structuplee is a physical anxiety response in a situation requiring a social achievement, 

e.g.,, blushing when entering a room full of strangers. 

FlatFlat triarchy 

Sternberg'ss triarchie theory of intelligence (1985) was chosen as the 

theoreticaltheoretical framework in this research. Sternberg's theory addresses the processes of 

cognitivee functioning. However, littl e attention is paid to the content of the task 

processes.. Distinguishing content domains in addition to Sternberg's aspects seemed 

aa sensible approach. Therefore, two facets were chosen in the concept analysis: a 

PROCESSS facet, covering the cognitive processes of Sternberg's theory and a DOMAIN 

facet,, consisting of three cognitive domains. 

Thee PROCESS facet was divided into four elements: knowledge acquisition, 

performance,, experience and context. Since the facet elements in a facet design 

shouldd be independent the meta component was not included, because of its alleged 

influencee on the lower order components. This component was, however, viewed 

implicitlyy as an aggregate of knowledge acquisition and performance. It should 

explicitlyy be noted that the creative aspect of the experiential theory was not 

incorporatedd in the current model. 

Thee DOMAIN facet comprises the numerical, verbal and spatial domain. 

Sternbergg et al. (1999) used a similar division in domains in addition to the triarchie 

processess in the development of the STAT. 

Combiningg these two facets results in 12 specific faces of intelligence. Figure 
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2.11 shows the facet design for the triarchie theory with codes for the facet elements 

andd the structuples. This facet design gives rise to two sets of scores: domain scores 

(verbal,, spatial and numerical) and process scores (knowledge acquisition, 

performance,, experience and context). 

FigureFigure 2.1 Facet design and mapping sentence for cognitive abilities 

FACETT DESIGN 

DOMAINN FACET 

Numerical l 
Verbal l 
Spatial l 

Experience e 

NE E 
VE E 
SE E 

Knowl.) ) 

NK K 
VK K 
SK K 

PROCESSS FACET 

^cq.. Performance 

NP P 
VP P 
SP P 

scalee 4 scalee 5 scalee 6 

Contextual l 

NC C 
VC C 
SC C 

scalee 7 

|| scale 1 
jj scale 2 
jj scale 3 

II rate a statement, related to 

PROCESSES S 

experience e 
acquisitionn of knowledge 
performance e 
contextuall adaptation 

MAPPINGG SENTENCE 

DOMAINS S 

numerical l 
aa verbal task, requiring 

spatial l 

RESPONSES S 

Veryy weakly 
— >> to applicable 

Veryy strongly 

Figuree 2.1 also shows the mapping sentence for the CASE-Q. The four 

elementss of the process facet are crossed with the three elements of the domain facet, 

resultingg in 12 structuples. Each structuple reflects a specific mental state; for 

example,, a subject may be acquiring new verbal expressions (VK), or automating a 

mathematicall  approach (NE). By calculating the sum of rows and columns, seven 

scaless for cognitive processing can be created. 

Hypotheses Hypotheses 

Twoo hypotheses concerning the questionnaire are formulated. The first 
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hypothesizess overlap with maximal performance measures, whereas the second 

hypothesiss concerns the factorial structure of the data. 

Thee first hypothesis states that the scales of the questionnaire show positive 

relationss with corresponding maximal performance measures and low, or at least 

lowerr with non-corresponding measures. 

Withh respect to the second hypothesis, Mellenbergh et al. (1979) proposed a 

generall  factorial model for the structure of data resulting from a facet design. The 

assumptionn underpinning this model is that structuples forming a facet have 

somethingg in common and can be described by a common factor. Consequently the 

factorr model is not a simple structure solution, as each structuple loads on its 

constituentt facet element factors. Thus, in the present case, the hypothesized factor 

modell  contains four process factors and three domain factors, and each structuple has 

twoo factor loadings: one on its process and one on its domain factor. With respect to 

thee relationships among factors, it is assumed that the factors do not correlate 

betweenn the facets, whilst they are allowed to correlate within the facets. 

METHOD D 

Sample Sample 

Thee questionnaire was administered to 268 pupils (age 12-17) attending 

varyingg types of Dutch secondary education. The sample was almost split equally 

betweenn genders, with 132 males and 136 females completing the questionnaire. 

TypicalTypical performance measure 

Eightt self report items were written for each of the twelve structuples. Half of 

thee items were indicative, for example: 'In an unfamiliar building I quickly know my 

wayy around', whereas the other half were contra-indicative, for example, 'I find it 

difficultt to calculate the volume of a shed.' These statements were written according 

too the mapping sentence (Figure 2.1) and followed by a 5-point response scale. The 
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itemss were stated as follows (i= indicative; c= contra-indicative): 

Numericc Experience: I am fast with brainteasers that need something to be calculated (i) 

Numericc Knowl. Acq.: Math exercises with a lot of information get me confused (c) 

Numericc Performance: Without an example calculation, I make mistakes (c) 

Numericc Contextual: I can calculate the number of bricks needed to build a wall around a garden (i) 

Verball  Experience: I find it hard to write a littl e poem quickly (i) 

Verball  Knowl. Acq.: I seldom get the meaning of difficult words from the context (c) 

Verball  Performance: I have littl e difficulty with the spelling of Dutch words (i) 

Verball  Contextual: I adjust my own speaking to people who use a lot of difficult words (i) 

Spatiall  Experience: I can quickly find my way to the center in a strange town (i) 

Spatiall  Knowl. Acq.: 1 find it hard to walk through a maze, even the second time (c) 

Spatiall  Performance: I find it difficult to estimate the altitude of a flying bird (c) 

Spatiall  Contextual: I don't understand how the Inuit build a round igloo from ice (c) 

Thesee 96 items were tested in a pilot study among 44 pupils of a secondary 

schooll  (age 13-15). The pupils completed the questionnaire and were instructed to 

criticizee the items on word choice and content. Items were maintained that (1) 

contributedd optimally to the highest possible Cronbach's a for their structuple and 

thee two related scales; (2) had a high correlation with their own scales and a 

substantiallyy lower correlation with all other scales; (3) made an optimal contribution 

too the structuple content in line with the facet design; (4) were not criticized on 

comprehensibility.. The results indicated problems with 22 items; these were 

consequentlyy discarded and replaced with newly written items. The resulting 96 

itemss were then administered to the aforementioned sample of 268 pupils. 

Too optimize the test, four items were removed from each structuple according 

too the concept of content saturation (Jackson, 1971); that is to say, items should show 

aa high correlation with the intended scale and a low, or at least a lower correlation 

withh all other scales. Two indicative items and two contra-indicative items were 

removedd for each structuple, resulting in structuple scales of four items, process 

scaless of 12 items, and domain scales of 16 items. 

Cronbach'ss a was used to establish the reliability of the scales. Scales with a 

loww reliability do not measure a construct with enough precision. Nunnally (1967) 

considerss a value of 0.70 as the lower boundary for sufficient reliability. 
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MaximalMaximal performance measures 

Thee Dutch version of the Differential Aptitude Test (DAT; Evers & Lucassen 

1984)) was used as the maximal performance measure. The DAT consists of nine 

subtests.. Three of these subtests measure Verbal Ability : Spelling, Vocabulary and 

Languagee Usage. Spatial Abilit y and Numerical Abilit y are covered by Space 

Relationss and Numerical Abilit y respectively. Experience is considered to relate to 

efficiency.efficiency. Therefore, the experience score served as an indicator of Clerical Ability . 

Knowledgee acquisition and performance are considered to be indicators for 

Reasoningg Ability : Verbal Reasoning and Abstract Reasoning. Context concerns the 

abilityy to generalize problem solving strategies and therefore functions as an 

indicatorr of Mechanical Relations, since these may be considered a generalized, or at 

leastt applied form of formal science. 

Too evaluate the first hypothesis, correlations between the scales of the CASE-Q 

andd the DAT scales were calculated. Although basically arbitrary, the commonly used 

valuee of 0.30 was used as the lower boundary for sufficient overlap (e.g., Paulhus, 

Lysy,, & Yik, 1998). 

ConfirmatoryConfirmatory factor analysis 

Too evaluate the second hypothesis, a confirmatory factor analysis was 

performedd on the covariance matrix of the structuples. As stated above, a seven-

factorr model was fitted to the data. Every structuple has two factor loadings, one 

relatingg to a process factor, and one relating to a domain factor. All the other factor 

loadingss are restricted to zero. The correlations between the process and domain 

factorss are restricted to zero, but within a facet the elements are allowed to correlate. 

Thiss is a fairly restrictive model with 33 degrees of freedom. The acceptability of the 

modell  was tested with a %2 test. This test should result in a non-significant p-value, 

sincee significance indicates misfit. In large samples, however, the %2 test may have 

tooo much power and models with trivial misfit may be rejected falsely. Fit measures 

aree available that are less affected by sample size, such as the goodness of fit  index 

(GFI)) and the adjusted goodness of fit  index (AGFI) and Steiger's (1990) root mean 

squaree error of approximation (RMSEA). Both the GFI and AGFI should exceed 0.90 
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(Marsh,, Balla, & McDonald, 1988). The RMSEA gives the error per degree of freedom 

off  the fit  of the population covariance matrix implied by the model to the population 

covariancee matrix itself. Browne & Cudeck (1993) suggest that values below 0.05 

indicatee a close fit, whereas values up to 0.08 represent reasonable errors of 

approximationn in the population. At a more detailed level, the factor loadings provide 

informationn on the strength of the relationship between the structuples and the 

underlyingg factors. A low factor loading (<0.30) indicates where a structuple does not 

sufficientlyy capture the supposed concept. 

GenderGender differences 

Twoo modes of analysis were performed to study possible gender effects on 

thee questionnaire. In the first approach a structural model on the questionnaire 

responsess of both males and females was fitted. This multi-group analysis, fitting a 

singlee model describing the covariance matrices of the two groups simultaneously, 

wass performed on the 7 factors of the model only. The above description of the 

acceptabilityy of the factor model may also be applied here. A non-rejected model will 

indicatee that the structure of the questionnaire and consequently the underlying theory 

appliess equally well to both male and female groups. However, the fit  of such a 

modell  tells us nothing about possible gender differences in the mean scores of the 

scales.. Therefore, a second approach was taken to investigate whether males and 

femaless perform equally well on the scales of the CASE-Q. A multivariate test on the 

equalityy of means of the scales was first conducted to establish an overall 

significancee level. The multivariate analysis of variance (MANOVA) was performed 

withh gender as the independent variable and the scales of the CASE-Q as the 

dependentt variables. This multivariate test includes differences between conditions 

onn all the scale means, as well as differences between all possible combinations of 

scaless (interaction effects). Next, univariate analysis of variance (ANOVA) was used 

too assess single scale-mean differences between gender. Effect sizes (ES), expressing 

scalee mean differences in terms of their standard deviation, were also calculated. 

Cohenn (1977) considers ES= 0.20 a small, ES- 0.50 an average and ES= 0.80 a large 

effect. . 
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RESULTS S 

ItemItem selection and reliability 

Thee scale reliabilities of the reduced scales are presented in Table 2.1. The 

reliabilityy coefficients of all eight scales exceed the 0.70 level. 

HypothesisHypothesis I: Overlap with maximal performance measures 

Correlationss of the CASE-Q scales with the DAT scales were obtained. The 

resultss are presented in Table 2.2. Except for Experience, which seems to be a better 

indicatorr for Numerical Ability , all convergent measures attained values above the 

0.200 level; most values exceeded the 0.30 boundary. 

TableTable 2.1 Reliabilities (Cronbach's a), means and standard deviations of 
thethe scales of the CASE-Q 

Numerical l 
Verbal l 
Spatial l 

Experience e 
Knowl.. Acq. 
Performance e 
Context t 

Meta a 

Cronbach'ss a 

0.90 0 
0.79 9 
0.86 6 

0.76 6 
0.71 1 
0.73 3 
0.74 4 

Mean n 

53.71 1 
54.38 8 
50.62 2 

38.83 3 
39.44 4 
38.95 5 
41.42 2 

0.84 4 78.48 8 

SD D 

12.62 2 
9.90 0 
10.50 0 

7.42 2 
7.45 5 
6.78 8 
7.80 0 

13.26 6 

## Items 

16 6 
16 6 
16 6 

12 2 
12 2 
12 2 
12 2 

24 4 

Note:: A/=268. 

AA number of violations of the convergent-discriminant relation pattern were 

foundd - as we do not regard the DAT as a true criterion in this context, we are hesitant 

too use the term validity. Regarding the discriminant relations in some cases the 

correlationn with non-overlapping measures is higher than with overlapping measures, 

notablyy this is the case with spatial, experience, knowledge acquisition, and 

performance.. In ^act, all the CASE-Q scales have substantial correlations with the 

verball  ability DAT subtests (notably Vocabulary and Language Usage). This is not 
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surprising,, given the fact that the CASE-Q items are all verbal self-descriptions. It has 

too be noted that the DAT subtest Space Relations is a limited indicator of Spatial 

insight,, because of its very similar unfolding tasks. Mechanical Relations, on the 

contrary,, consists of more varied tasks that heavily draw on Spatial insight because of 

thee spatial representations of the tasks; this may explain the higher correlation with 

thee CASE-Q Spatial scale. 

TableTable 2.2 Overlap of the CASE-Q scales with maximal performance 
measures measures 

CASE-QQ SCALES DIFFERENTIAL APTITUDE TEST 

Numerical l 
Verbal l 
Spatial l 
Experience e 
Knowt.. Acq. 
Performance e 
Contextual l 

VO O 

0.26 6 
0.37 7 
0.25 5 
0.26 6 
0.34 4 
0.36 6 
0.32 2 

SP P 

-0.01 1 
0.34 4 
0.01 1 
0.12 2 
0.11 1 
0.14 4 
0.06 6 

LU U 

0.15 5 
0.33 3 
0.20 0 
0.21 1 
0.25 5 
0.24 4 
0.27 7 

VR R 

0.28 8 
0.14 4 
0.22 2 
0.21 1 
0.30 0 
0.20 0 
0.27 7 

AR R 

0.36 6 
0.04 4 
0.21 1 
0.24 4 
0.27 7 
0.21 1 
0.26 6 

SR R 

0.36 6 
-0.03 3 
0.24 4 
0.21 1 
0.25 5 
0.19 9 
0.28 8 

MR R 

0.33 3 
0.01 1 
0.39 9 
0.19 9 
0.30 0 
0.26 6 
0.39 9 

NA A 

0.48 8 
-0.06 6 
0.22 2 
0.37 7 
0.28 8 
0.28 8 
0.15 5 

CA A 

0.11 1 
0.01 1 

-0.05 5 
0.09 9 
0.03 3 
0.09 9 

-0.06 6 

Note:: vo=Vocabulary, SP= Spelling, Lu= Language Usage, VR= Verbal Reasoning, AR= 
Abstractt Reasoning, SR= Space Relations, MR= Mechanical Relations, NA= Numerical 
Ability,, CA= Clerical Ability; Correlations of corresponding measures are in bold type; 
A/=268. . 

HypothesisHypothesis 2: Confirmatory factor analysis 

Thee covariance structure of the structuple scores was analyzed using 

confirmatoryy factor analysis. A model with seven factors was fitted to the covariance 

matrix.. In formal terms, the chi-square test resulted in a rejection of this model (%2 

=48.5;; df=33>; p=0.04). However, the ratio of the chi-square to the degrees of freedom 

iss quite small and the alternative descriptive goodness of fit  measures are acceptable. 

Thee GFI = 0.97 and AGFI = 0.93 both exceed the 0.90 boundary, and the RMSEA 

(0.043)) is smaller than 0.05; the 90 percent confidence interval for RMSEA is between 

0.0122 and 0.067, with a p-value for test of close fit  (RMSEA < 0.05) = 0.66. 

Factorr loadings, factor correlations and unique variances for this analysis are 

shownn in Table 2.3. Among the four italicized low factor loadings, the 0.19 for NC is 

thee lowest. The process factor loadings for the verbal structuples (VE, VK, VP, and 

VC)) are low compared to the other structuples. 
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TableTable 2.3. Model fit and parameter estimates of the facet design 

FACTORR LOADINGS AND UNIQUE VARIANCES 

Num. . Ver.. Spa. 

NE E 
NK K 
NP P 
NC C 
VE E 
VK K 
VP P 
VC C 
SE E 
SK K 
SP P 
SC C 

0.5 4 4 
0.7 6 6 
0.6 1 1 
0.19 0.19 
— — 
— — 
--
--
--
--
— — 
--

--
--
--
--

0.7 2 2 
0.5 7 7 
0.8 3 3 
0.5 4 4 

---
--
--
--

---
--
--
— — 
--
--
--
--

0.3 9 9 
0.3 8 8 
0.4 1 1 
0.8 3 3 

Exp. . 

0.62 2 

0.23 0.23 

0.73 3 

KAc. . 

0.53 3 

0.31 1 

0.67 7 

Per.. Con. 

0.59 9 

0.24 0.24 

0.61 1 

0.96 6 

0.27 0.27 

0.50 0 

uniquee var. 

0.33 3 
0.15 5 
0.28 8 
0.04 4 
0.42 2 
0.58 8 
0.26 6 
0.63 3 
0.31 1 
0.40 0 
0.46 6 
0.06 6 

FACTORR CORRELATIONS 

Numerical l 
Verbal l 
Spatial l 

Experience e 
Knowl.. Acq. 
Performance e 
Contextual l 

Num.. Verb. Spa. 

1.00 0 
0.055 1.00 
0.300 0.16 1.00 

Exp.. KAc Per. Con 

1.00 0 
0.922 1.00 
0.922 0.91 1.00 
0.799 0.74 0.77 1.00 

Note:: A/=268, low factor loadings are italicized, - - describes a parameter restricted to 0. 

Thee domain factor correlations are quite low (ranging from 0.05 to 0.30) 

showingg that these are relatively independent. The process factor loadings are high 

(rangingg from 0.74 to 0.92), showing considerable overlap between these factors. We 

wouldd like to point out that these are the correlations between latent variables; the 

correlationss between the observed variables are considerably lower (ranging from 

0.466 to 0.88). Nevertheless, correlations this high could indicate a single process 

factor,, rather then four factors. To investigate this hypothesis, three rivaling models 

weree fitted: (a) the Spearman model (a single general factor model), (b) a four factor 

modell  with a single process factor and three domain factors, and (c) an eight factor 

modell  in which the three domain and four process factors were complemented with a 

generall  factor. The one and four factor models resulted in inferior fit measures: x 

=533,3;; ^ 5 4; /?=0.00 and %2 =72.5; <#^39; p=0.00, respectively. The eight factor 
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modell  did not converge to a solution within the parameter space. These results show 

thatt the four process factors, though highly correlated, are empirically discernible. 

Gender Gender 

Thee multi group analysis for gender (Table 2.4), resulted in the following fit: 

XX =29,63; df^21; p=0A0. This model attains a non-significantp-value, indicating no 

significantt difference between the model and the questionnaire responses of both 

groups.. Sufficiently high values were also found for the alternative descriptive 

goodnesss of fit measures for both groups: GF/=0.96; AGFI=0.96. 

TableTable 2.4 Multivariate test, means, standard deviations, univariate 
significancesignificance and univariate effect sizes for gender 

Maless Females p ES 

Numerical l 
Verbal l 
Spatial l 
Experience e 
Knowl.. Acq. 
Performance e 
Context t 

N N 

mean n 

59.62 2 
54.55 5 
56.18 8 
41.60 0 
41.30 0 
42.37 7 
45.09 9 

SD D 

10.67 7 
10.01 1 
8.86 6 
7.21 1 
6.26 6 
6.60 0 
6.02 2 

132 2 

NOTE:: MULTIVARIATE TEST HOTELLING'S 7"626i=0.52, 

mean n 

48.16 6 
54.27 7 
45.30 0 
36.22 2 
36.75 5 
36.75 5 
38.01 1 

SD D 

11.87 7 
9.83 3 
9.18 8 
6.67 7 
6.57 7 
7.20 0 
7.84 4 

136 6 

P=.00 0 

0.00 0 
0.81 1 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 

1.02 2 
0.03 3 
1.21 1 
0.78 8 
0.71 1 
0.81 1 
1.02 2 

AA significant overall effect on the CASE-Q scales was found (Hotelling's T6, 

26i=0.52;; p=0.00) in favor of the male subjects. Univariate tests for gender per scale 

showedd higher scores for men for all scales other than verbal (p=0.81; ES=0.03). 

DISCUSSION N 

Inn general, the results show favorable results for the CASE-Q. The reliabilities 

off  the scales are high and there is overlap with, non identical but conceptually 

related,, maximal performance measures. Moreover the confirmatory factor analysis 

showedd acceptable fit. 

Consideringg the convergent relations, it should be noted that there are no tests 
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thatt are pure measurements of their intended constructs. This holds for the DAT as 

welll  as for our typical performance measures, which limits the strength of the 

correlationss between scales with similar measurement objectives. Moreover, it needs 

too be pointed out that the DAT is quite limited in terms of measuring the experiential 

andd practical aspects of the triarchie theory. In fact the DAT are measures resembling 

Thurstone'ss conceptualization of intelligence, which further limits convergence with 

thee current Sternberg related measures. 

Examiningg the overlap between the CASE-Q and the DAT scales more closely, 

thee domain facet seems to be better represented in the typical performance 

questionnairee than the process facet. This is logical, as the three domains have a 

largerr conceptual link with the DAT than the four Sternberg related process scales. 

Thee confirmatory factor analysis shows that all seven concepts are present in 

thee questionnaire responses. Therefore, the somewhat lower correlations of the 

processs scales with the maximal performance measures cannot be attributed to an 

imperfectt representation of the concepts. Still, the fact that the processes and 

domainss could be retrieved from the questionnaire responses provides support for 

Sternberg'ss theory. 

Despitee this support at a global level, some details of the factor solution need 

furtherr exploration. The process factor loadings of the verbal structuples are lower 

comparedd to the numerical and spatial structuples. It appears that the processes are 

lesss salient in these items. Further it was already noted that the process factors show 

ratherr high correlations. Fitting rivaling models showed, however, that these 

processess cannot be represented with a single factor, proving that the separation in 

fourr processes is not just possible but crucial. Nevertheless correlations this high are 

nott desirable and from a theoretical point of view puzzling. 

However,, the basis of the problem might be the operationalization of the 

theoryy rather than the theory itself. It is possible that the items do not fully capture 

thee hypothesized processes or at least without sufficient detail. Thus, the distinction 

betweenn the processes as worded in the items may not be clear enough. 

Yet,, another alternative explanation might be that the relatively abstract 

processess are harder to evaluate for subjects than the more concrete domains. The 

presentt study does not offer the opportunity to investigate whether the high 
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correlationss are a question of an erroneous theory, a less than optimal item wording, 

orr related to differing levels of abstractness of the various concepts. This may be an 

interestingg area for further research. 

AA multi group analysis was performed to assess possible gender dependence 

off  the structure of the questionnaire. The structure was found to be similar for both 

maless and females, so it was concluded that the questionnaire describes cognitive 

abilitiess irrespective of gender. However, the assessment of scale mean differences 

betweenn genders showed about one standard deviation difference in favor of the 

maless except for the verbal domain scale. Since all other facet elements imply more 

abstractt thinking, we might conclude that on average males have advantages in 

abstractt thinking. This conclusion has to be drawn with some caution; after all these 

aree self-reports and not objective measures. Yet, the fit  of this model does provide 

additionall  support for Sternberg's theory, for both males and females are described 

byy the same structure of intelligence, irrespective of the large differences between 

thesee groups on almost all mean scale scores. 

Self-reportss have been found an important source of information in various 

contexts.. Typically, personality traits, attitudes, therapy outcomes and quality of life, 

too name a few, are measured by means of self-report questionnaires. The application 

off  self-reports for the measurement of cognitive abilities is however limited; a 

performancee test is the standard measurement procedure for abilities. To avoid 

confusion,, however, we may add that we do not claim that self-report measures of 

intellectuall  abilities can or even should replace the performance test as a diagnostic 

tooll  for individual assessment. This would be a regressive approach to the 

measurementt of intellectual constructs. Several biasing factors may influence the 

self-reportt measurement, including social desirability, self esteem, impression 

management,, and response sets, to name a few. 

Inn this study we sought to draw attention to a priori conceptualization of 

complexx theoretical constructs and to show a way to evaluate modern theories of 

intelligence.. It appears that the use of a facet design and typical performance 

measurementt provides opportunities to construct abilities questionnaires, theory 

driven,, rather than data driven, or driven by the tasks at hand. This is even more 

stronglyy exemplified with the confirmation of the facet design, since the fit of such a 
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model,, consequently implies support for the underlying theory. Therefore the fit of 

thee model in this study implies confirmative support for Sternberg's triarchie theory. 

Evenn though the research was successful in largely operationalizing 

Sternberg'ss theory, we have to note that certain details merit further investigation and 

improvement.. Especially, as mentioned above, the high correlations between the 

processs factors should be addressed. Other limitations can be found in the 

convergent-discriminantt relations pattern and the factor loadings of the verbal 

structuples.. It should further be noted that the study does not test the most recent 

versionn of Sternberg's theory. Since the present study was carried out, Sternberg has 

furtherr developed his theory. 

Thee primary objective of this study was to demonstrate how a psychological 

theoryy may be tested as a whole. In other words, in this study measurement was not 

thee goal, but an essential means to perform fundamental scientific research. The 

currentt study does not invalidate other conceptualizations of intelligence, because it 

iss not a comparative study. Therefore, the successful operationalization of the 

triarchiee theory does not have to discourage others to undertake similar endeavors 

withh rivaling theories. On the contrary, we hope that the current study inspires others 

too undertake similar efforts. 
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COGNITIVE E 

PROCESSINGG OF 

LITERARYY WORKS 

Inn this chapter, the hypothesis is studied that esthetic judgments of art 

perceiverss is a cognitive process, using the Cognitive Processing of Cultural Products 

model.. In this model it is assumed that esthetic judgments are dependent on the 

strengthh of cognitive processes in relevant domains of perceiver's consciousness. 

Fourr cognitive processes are identified as most important in esthetic judgments: 

encoding,, comparison, modification and performance. These processes will be 

executedd in three domains of consciousness: the rational, affective and imaginary. 

Thee 3x4 facet model is tested in the area of esthetic judgments of literary texts, i.e., 

books.. The facets of the model are measured by using a structured questionnaire. 

Strongerr cognitive processes during reading will be correlated with higher esthetic 

judgmentss of a literary text. In the first study, the questionnaire was completed by 

2155 psychology freshmen. A confirmatory factor analysis showed that the model 

couldd indeed be fitted (gfi= 0.98; agfi= 0.92). In the second study two groups (A and 

B)) filled in the questionnaire with different instructions. Group A (N=49) was 

instructedd to focus on a 'good' recently read book and group B (N=37) was instructed 

too focus on a 'bad' book. Perceived quality of the book was correlated with more 

intensee cognitive activities of the reader's consciousness. 
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INTRODUCTION N 

Whyy do I like this book? Why do I like this play?' In the perception and 

experiencingg of cultural products, these questions on esthetics are quintessential. 

Estheticc judgments by, for instance, art critics or literary scientists are usually stated 

inn terms of 'good' or 'bad', 'beautiful' or 'ugly', of 'Apollo' versus 'Dionysos' 

(Nietzsche,(Nietzsche, 1871/1994, 20, 35, 99). However, a simple scientific demand, stated by 

Vann het Reve (1979, 135), is that the description of a thing only describes that one 

thingg and no other. In literary studies, he continues, this prerequisite is not so 

obvious:: How to describe a good book - without using the word 'good' - such that 

thee description does not relate to a worthless book and how to describe a bad book -

nott using the word 'bad' or similar words - such that good books are not described by 

it?? Taking up Van het Reve's challenge, this paper envisions esthetics not in terms of 

goodd or bad, but in terms of different levels of cognitive activity during processing. 

AA widespread view in both psychology and the arts is that readers and 

spectatorss look for consistency, whereas the artist strives to deregulate that process. 

Att an optimum of resolved frustration, the art observer would find most satisfaction. 

Earlyy examples of this assumption are found in Sklovskij (1965, 12), Striedter (1989, 

23-24)) and Mukarovsky (1964, 17-30). In line with Gestalt principles, Iser (1978) 

arguedd that readers fill  in the blanks ('Leerstellen') if the good continuation of a story 

iss deliberately hampered by artistic technique. Based on Sklovskij, Berlyne (1974) 

introducedd a model, in which hedonic value and esthetic appreciation is predicted by 

thee evoked arousal of artistic novelty. Following Berlyne (1974), Cupchik (1995; 

1996,, 189-197) argues that suspense, novelty, inconsistency and uncertainty urge 

readerss and spectators to 'deeper processing,' thereby enhancing esthetic pleasure. 

"Thee close linkage between stimulus features and response elements is very 

behaviorall  and is therefore subject to mechanisms such as stimulus 

generalizationn and satiation which govern such processes" (Cupchik & 

Leonard,, 1997, 88-89). 

Yet,, these authors are mainly concerned with the input and output of a black 
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box,, which leaves many questions unanswered. Foremost, what is inside the black 

box?? And, in particular, which processes determine the output, evoked by surprise, 

suspensee or novelty? Which of these 'deeper processes' and domains of human 

thinkingg are involved in judgments such as 'beautiful piece' and 'bad production'? 

Howw can these processes and domains be identified and measured? 

Thee cognitive tradition in modern psychology may provide us with some 

answerss to these questions. The Swiss Gestalt-psychologist Meili (1981) represents 

cognitivee processes using four factors: analyzing information (Plastizitat), 

restructuringg information (Komplexitat), synthesizing information (Globalisation), 

andd performing (Flussigkeit). Following a similar scheme, Sternberg's (1982; 1985) 

componentiall  structure of intelligence distinguishes processes such as meta-, 

performance-,, and knowledge acquisition-components. In addition, in the social 

culturall  context, Sternberg distinguishes three main processes: selective coding, 

selectivee combining and selective comparing. Implementing these theoretical 

descriptionss to the hypothetical cognitive activities during the formation of esthetic 

judgmentss of art, the most striking cognitive processes are: encoding incoming 

information,, retrieving relevant information from memory, modification of 

informationn and performance to acquire deep level analyses of the object. Esthetic 

judgmentss of art are comprised of conscious cognitive activity. 

Cognitivee psychologists tend to demarcate at least two domains of 

consciousness,, especially in relation to (social) intelligence: a cognitive and an 

affectivee domain (Bermond, 1998). In the study of evaluation of objects, three 

domainss are distinguished: cognitive, affective and behavioral (Kerlinger, 1984). In 

casee of esthetic judgments a virtual behavioral domain, like fantasy or the imaginary, 

iss more prominent than a real behavioral domain. So, we propose that in the case of 

estheticc judgments three domains (cognitive, affective and imaginary) play a part in 

thee processing of cultural products and, consequently, the development of esthetic 

judgments. . 

Thee present study tries to specify these deeper processes from the black box, 

withh the Cognitive Processing of Cultural Products model (or: the CPCP) to be 

presentedd here. This cognitive approach may fit in with some established 

assumptionss from empirical esthetics. The CPCP assumes that observers recompose 
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thee work of art (cf. Boselie, 1979), which is necessary to fill  in the blanks (cf. Iser, 

1978).. Since the amount of cognitive activation in perceiving art is likely to be 

positivelyy related to esthetic pleasure, the measure of activation may function as a 

predictorr of the esthetic experience of the art perceiver and, consequently, the quality 

off  the work of art. 

Thee remainder of the introduction will address the CPCP-model, followed by 

aa short overview of questionnaire construction using the facet method. Two empirical 

studiess were performed to test the model. The first study concerns the construction of 

aa questionnaire for cognitive processing during reading and a large-scale validation 

study,, to establish its reliability and validity. The second study focuses on testing 

specificc hypotheses about the effect of the CPCP on the esthetic appreciation of 

books.. Two specific hypotheses are derived from the hypothesis that perceived 

qualityy of a book will increase with more intense cognitive activity of the reader's 

consciousness.. In addition, three specific hypotheses are derived from the 

presumptionn that the distinction, made between the different domains of human 

thinking,, may be relevant to the genre of the literary work. 

Thee Cognitive Processing Of Cultural Products Model 

Startingg off with the computer-brain metaphor (Dennett, 1991), memory-

structuress (ROM), cognitive processes (CPU) and domains (RAM) may be 

distinguished.. Therefore, the blanks that should be filled in by art observers may lie 

inn the rational, affective and imaginary domains of human thinking. The cognitive 

processess involved may be encoding, retrieval, comparison and modification. 

Successfull  execution of these processes probably is dependent on the observer's 

performancee level, which in itself may be considered a process. 

Thee rational domain involves logical inferencing, abstract thinking, literal and 

'scientific'' description, and mathematics. The affective domain refers to emotional 

statess and affairs, intuition and morals, while the imaginary domain contains 

figurative,, metaphorical aspects (e.g. Arnheim, 1971; Hoorn, 1997-a, 67-74; Hoorn, 

1997-b,, 20-23) and more notably fantasy and other not empirically evident 

appearances. . 

Duringg encoding, an element in a work of art is consciously perceived. Such 
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ann art-element may be a fictional character, a musical theme, a metaphor, a brush 

stroke,, a happy ending, as well as a more complex idea or theory. A fictional 

character,, for instance, has different features, which are sampled while reading or 

watching.. It has a nose, hair, and a hunchback (rational domain), is nauseating 

(affectivee domain) and rides a unicorn (imaginary domain). The features in the 

combinedd domains form the feature set of the art-elements. 

Uponn encoding of the art-element, the retrieval process searches by 

associationn for memory-concepts of previously stored information associated with the 

art-element,, including more general knowledge, ideas, theories, thoughts and 

personall  memories. Its feature set includes the rational, affective and imaginary 

conceptss that are 'usually right' or 'right up till now' about a character or happy 

ending. . 

Comparisonn of the two feature sets, i.e., the encoded art-elements and the 

retrievedd memory-concepts, results in the intersection between both sets and two sets 

off  distinctive features, the unique art-elements and the aberrant memory-concepts. 

Thee ratio of the intersection and the distinctive sets determines the coherence 

betweenn the two. 

Iff  enough shared features are found, there is no need to modify earlier 

assumptionss on, for instance, the story line. If too many distinctive features are 

found,, disturbance urges modification of the feature sets of the art-elements and/or 

thee memory-concept. Modification, therefore, reduces disturbance and increases 

coherence.. Both qualities are important for the appreciation of the work, and depend 

onn the individual's own level of tolerance. A book that offers nothing new evokes too 

littl ee disturbance: No puzzle to be solved (cf. Sternberg, 1988). A book that merely 

frustrates,, shows too littl e coherence, will be condemned to the shelf of utter chaos 

(cf.. Konijn & Hoorn, 1998). 

Performancee is an overall process, which relates to the successfulness of the 

recompositionn of the work of art. Festinger's (1957) cognitive dissonance theory 

claimss that effort induces liking. Yet, there is an optimum to this relationship. When 

aa book is too easy or too difficult, cognitive activation may be inhibited: in the first 

casee because of boredom, in the second case because of incomprehensibility. Of 

course,, individual abilities may affect the level of performance; thus, what presents a 
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difficultyy to one person may well be easy for another. For instance, listeners to a 

modernn piece of music may not be able to sufficiently modify their ideas about music 

too appreciate the 'foreign1 atonalities of the piece. Nevertheless, the paramount 

assumptionn of the CPCP model is that using more processes in more domains 

positivelyy affects appreciation. 

Byy measuring the activity of these processes, a no-value judgement of the 

workk of art that evoked them, may be obtained. 

Questionnairee Construction 

TheThe Facet Method 

Thee 'Questionnaire Cognitive Processing during Reading', or the QCPR was 

constructedd with the facet method (Canter, 1985; Borg, 1979). Oosterveld (1996) 

providess a comprehensive description of the facet method. Its aim is to optimize 

contentt validity with a systematic and, ideally, exhaustive specification of the 

concept.. Its focus is the concept analysis (Oosterveld & Vorst, 1996), which 

describess the concept domain. Concept analysis consists of the following four steps. 

First,, an inventory is made of behavioral aspects and underlying processes of the 

concept.. Second, the essential aspects of the concept are defined as facets. Third, the 

elementss of the facets are determined in such a way that they describe mutually 

exclusivee categories within the facet, while the facet elements should be independent 

betweenn the facets. Fourth, the final structure of the facet design is determined by a 

representationn of the facets, their elements and the relations between the facets in a 

so-calledd mapping sentence. The mapping sentence is the verbal expression of the 

facett design and produces the different specific descriptions of the concept. Every 

singlee specific description (structuple) results from the combination of one facet 

elementt with one of the elements of each of the other. According to the specified 

mappingg sentence, a number of items is written per structuple. 

Too design the QCPR, a concept analysis (Sloman, 1978) was performed, 

inventoryingg aspects related to beauty, cognition, perception and emotion. Three 

facetss were defined: cognitive processes, domains of human thinking and memory 
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structures.. Thereupon, encoding, comparison, modification and performance were 

determinedd as the elements of the process facet, whereas three domains were 

established,, the rational, the affective and the imaginary. These first two facets form 

thee CPCP model described in the previous paragraph and the (main) facet design 

(Figuree 3.1). 

FigureFigure 3.1 Facet design for cognitive processing 

DOMAINN FACET PROCESS FACET 

Encodingg Comparison Modification Performance 

Rational l 
Affective e 
Imaginary y 

RE E 
AE E 
IE E 

RC C 
AC C 
IC C 

RM M 
AM M 
IM M 

RP P 
AP P 
IP P 

|| scale 1 
|| scale 2 
|| scale 3 

scalee 4 scale 5 scale 6 scale 7 

Note:: Three DOMAINS are crossed with four processes. For the twelve resulting structuples 
(cells),, items should broach the respective mental state. 

Contraryy to the full facet design, used for item production, the main facet 

designn only describes the scales universal to the arts; on this level statistical analyses 

wil ll  be performed. On the other hand, the structures facet, being specific to each of 

thee arts, covers literature in the present case. Consequently, this facet contains 

structurall  and stylistic principles that in Western society are considered elementary 

forr the analysis of a novel. They were: Plot, Characters, Surroundings/Place, 

Events/Facts,, Dialog, Theme, Time, Style and Miscellaneous (among others: Humor, 

Originality,, Norms, Symbolism). Finally, the (full) facet design is presented in Figure 

3.2,, by the representation of the facets, their elements, and the relationship between 

thee facets in the mapping sentence. Since items are directly derived from this 

mappingg sentence, it also contains the structures facet. 

Figuree 3.1 shows the facet design for the QCPR. The four elements of the 

processs facet are crossed with the three elements of the domain facet, resulting in 12 

structuples.. Each structuple reflects a specific mental state, in which the novel reader 

mayy be busy encoding affective features (AE) or modifying imaginary features (IM). 

Byy calculating the sum of rows and columns, seven scales for cognitive processing 
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cann be created. 

Note,, that the scale for the memory retrieval process has not been included in 

thee facet design. The retrieval of one's own persona/ memory or idea has no direct 

relationn to the work of art like the other processes, although it certainly is evoked by 

thee esthetic work and may also be enjoyed. Nevertheless, the retrieval process was 

implicitlyy measured in comparison and modification. Finally, it is important to note, 

thatt retrieval is a process element that is not to be confused with the memory 

structures,, which form their own facet. 

FigureFigure 3.2 Mapping sentence or schematic model for a Questionnaire on 
thethe Cognitive Processing during Reading (QCPR) 

Plot t 
Characters s 
Events/Facts s 
Dialog g 
Theme e 
Surroundings s 
Time e 
Style e 
Etc. . 

activatess a(n) 
Encoding g 
Comparison n 
Modification n 
Performance e 

process s 
inn the 

Rational l 
Affective e 
Imaginary y 

whichh leads the reader to respond: 

"II disagree entirely" 
"II disagree" 
"II agree nor disagree" 
"II agree" 
"II agree entirely" 

domain, , 

ItemItem Development 

Forr each of the twelve structuples, eight items for self-evaluation were 

written.. Half the items were indicative ('The tone of the dialogues made it easier to 

empathizee with the characters') and half contra-indicative ('I noticed that the 

emotionss of the main character hardly affected me'). These were followed by a 5-

pointt scale (Figure 3.1). Items were written according to the mapping sentence 

(Figuree 3.2). The resulting 96 items were tested in a pilot study among 51 A-Ievel 

collegee students (age 16-18). The students completed the questionnaire and were 

instructedd to criticize the items on word choice and content. Items were maintained 

thatt (1) contributed optimally to the highest possible Cronbach's a for their 

structuplee and the two related scales, (2) had a high correlation with their own scales 
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andd a substantially lower correlation with all other scales, (3) made an optimal 

contributionn to the structuple content in line with the facet design and (4) were not 

criticizedd on comprehensibility. Items that failed on one of these criteria were 

adjustedd (20 items) or discarded and replaced (40 items). 

Ass mentioned before, the remainder of this study consists of two parts. Part 1 

iss devoted to the construction and validation of the QCPR, whereas Part 2 focuses on 

whatt the QCPR was made for: measuring changing levels of cognitive activity and 

establishingg the relation with the quality of the book. 

PARTT 1: CONSTRUCTION OF THE QCPR 

Method d 

Thee validation of the QCPR aimed for three goals: Test shortening, 

establishingg scale reliability, and establishing construct validity of scales. The QCPR 

wass administered to a large sample of students, supplemented by cognitive and 

personalityy measures for validation purposes. 

Sample Sample 

Thee questionnaire was administered to 318 psychology freshmen. Subjects 

weree randomly assigned to one of three conditions. Subjects in the first condition 

(N=49)(N=49) filled in the questionnaire, while thinking of a good book they had read 

recently.. The second group (JV=37) did the same, while thinking of a bad book they 

hadd read recently. In the third condition (Ar-215) subjects answered the questionnaire 

whilee thinking of 'a literary book', irrespective of whether they considered it to be 

goodd or bad. Seventeen subjects were not considered in the analysis, because they 

reportedd they never had read a literary book. The validation study presented next is 

basedd on the data of the third condition (N=215), while the study on esthetic 

judgmentss (Part 2) utilizes the data of the first two conditions. 

AdditionalAdditional measures 

Fourr tests of intellectual abilities were applied, representing different 
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intellectuall  skills from Guilford's structure of intellect model (Elshout, 1976; Carroll, 

1993).. In addition, three personality inventories were administered, 1) the Dutch 

Personalityy Questionnaire (Luteijn, Starren & Van Dijk, 1975), 2) the Amsterdam 

Biographicall  Questionnaire (De Wilde, 1963/1970), and 3) the Bermond-Vorst 

Alexithymiaa Questionnaire (Bermond, Vorst & Oosterveld, 1992). Combined, the 

threee personality inventories consisted of 16 scales, covering a wide variety of 

personalityy traits. 

StatisticalStatistical analysis 

Too shorten the test, two items were removed from each structuple according 

too the concept of content saturation (Jackson, 1971), i.e. items should show a high 

correlationn with the intended scale and a low or at least a lower correlation with all 

otherr scales. Of each structuple, one item was removed from among the indicative 

itemss and one from among the contra-indicative items. 

Too establish the reliability of the scales, that is, the extent to which scale 

scoress are subject to error, Cronbach's a was used. Scales with a low reliability do 

nott measure a construct with enough precision. Nunnally (1967) considers a value of 

0.700 as the lower bound for sufficient reliability. 

Too establish the construct validity of the scales, hypotheses of convergent and 

discriminantt validities were tested. Two approaches were taken, a factor-analytical 

approach,, which involves the convergent, and discriminant properties of the scores 

withinn the instrument and a correlational approach that focuses on the relations with 

externall  measures. 

Concerningg the first approach, Mellenbergh, Kelderman, Stijlen and Zondag 

(1979)) showed that in the case of a facet-de signed questionnaire, convergent and 

discriminantt validity can be established by fitting a (confirmatory) factor model. The 

hypothesiss underpinning such a model is that the responses can be described by a 

limitedd number of underlying factors. In a facet design, the number of factors equals 

thee number of facet elements: three domain factors and four process factors. In the 

model,, the structuples load on their constituent facet-element factors. In the present 

case,, therefore, each structuple has two factor loadings: one on its process factor and 

onee on its domain factor. Regarding the relations among factors, it is assumed that 
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thee factors do not correlate between the facets, while they are allowed to correlate 

withinn the facets. 

Thee acceptability of the model was tested with a %2 test. This test should 

resultt in a non-significant p-value, since significance indicates misfit. In large 

samples,, however, the %2 t e st maY  n a ve too much power and models with trivial 

misfitt may be rejected falsely. Therefore, fit  measures are available that are less 

affectedd by sample size, such as the goodness of fit  index (GFI) and the adjusted 

goodnesss of fit index (AGFI). Both these measures should exceed 0.90 (Marsh, Balla, 

&&  McDonald, 1988). On a more detailed level, the factor loadings provide 

informationn on the strength of the relation between the structuples and the underlying 

factors.. A low factor loading (< 0.30) indicates that the structuple does not 

sufficientlyy capture the supposed concept, giving detailed information on where to 

improvee the questionnaire if necessary. 

Regardingg the second approach, it could be argued that two main sources of 

variancee (the books and the readers) are present in the QCPR scores. This would 

implicatee that the QCPR may be measuring reader characteristics as well. Since 

readerr characteristics must be viewed as a confounding influence, the QCPR scores 

mustt be independent of the measures of these characteristics, i.e., personality and 

cognitivee tests, in order to claim construct validity. More specifically, the QCPR 

scoress must show discriminant validity with respect to these external measures. The 

influencee of reader characteristics was examined by means of correlations between 

thee scales of the QCPR and the cognitive and personality tests. Correlations smaller 

thann 0.30 were considered adequate for discriminant validity. 

Results s 

Scalee reliabilities were calculated to remove two items from every structuple. 

Scalee reliabilities of the reduced scales are presented in Table 3.1. The values of 

reliabilityy all are well above the 0.70 boundary, and except for the 0.74 of rational, all 

valuess are even above 0.80. 

Sincee subjects may have interpreted encoding ('While reading I saw...') as some sort 

off  performance, the CPCP was fitted with encoding and performance combined into 
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TableTable 3.1 Reliabilities (Cronbach's a), means and standard deviations of 

thethe final scales of the QCPR 

Rational l 
Affective e 
Imaginary y 

Encoding g 
Comparison n 
Modification n 
Performance e 

Cronbach'ss a 

0.74 4 
0.90 0 
0.90 0 

0.86 6 
0.86 6 
0.83 3 
0.85 5 

Mean n 

84.34 4 
81.36 6 
82.81 1 

65.81 1 
53.87 7 
57.20 0 
71.62 2 

SD D 

11.11 1 
18.12 2 
16.07 7 

12.47 7 
12.53 3 
11.64 4 
11.47 7 

## Items 

24 4 
24 4 
24 4 

18 8 
18 8 
18 8 
18 8 

Notee W=213. 

onee variable. Fit measures run as follows: %2 (#=36)= 70.38; p= 0.00;GFi= 0.95; 

AGFI== 0.89. In addition, a model was fitted skipping encoding altogether (%2 (df=\3)= 

23.64;; p= 0.035; GFI= 0.98; AGFI= 0.92), and fixing the unique variance 

TableTable 3.2 Model fit and parameter estimates of the facet design minus 
encoding encoding 

FACTORR LOADINGS AND UNIQUE VARIANCES 

RC C 
RM M 
RP P 
AC C 
AM M 
AP P 
IC C 
IM M 
IP P 

Rat. . 
0.51 1 
0.82 2 
0.08 8 

Aff. . 

0.68 8 
0.54 4 
0.46 6 

Ima. . 
---
---
---
---
---
---

0.70 0 
0.76 6 
0.65 5 

Com. . 
0.57 7 

0.70 0 

0.42 2 

---

Mod. . 

0.27 7 

0.84 4 
---
---

0.22 2 
---

Per. . 

0.64 4 

0.75 5 
---
---

0.31 1 

uniquee var 
0.41 1 
0.26 6 
0.59 9 
0.06 6 
---

0.23 3 
0.34 4 
0.37 7 
0.48 8 

FACTORR CORRELATIONS 

Rational l 
Affective e 
Imaginary y 
Comparison n 
Modification n 
Performance e 

Rat. . 
1.00 0 
0.66 6 
0.75 5 

Aff. . 

1.00 0 
0.88 8 

Ima. . 

1.00 0 

---

Com. . 

1.00 0 
0.05 5 
0.16 6 

Mod. . 

1.00 0 
0.49 9 1.00 0 

Note:: A^=215, low factor loadings are in bold face, - - denotes a parameter restricted to 0 
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off  the AM structuple to zero Factor loadings, factor correlations and unique variances 

forr this analysis are shown in Table 3.2. Among the three low factor loadings (bold), 

thee 0.08 for RP is the lowest. 

Thee correlations between the QCPR scales on the one hand and the 4 

cognitivee and 16 personality scales on the other hand were acceptable from the point 

off  view of discriminant validity (< 0.30). 

Conclusion n 

Inn general, the results show favorable psychometric features for the QCPR. 

Thee reliability estimates are high and most aspects of convergent and discriminant 

validityy are supported. Nevertheless, one less favorable aspect of the QCPR was 

uncoveredd by confirmatory factor analysis. The association between encoding and 

performancee was so strong that these could not be viewed as separate constructs. 

However,, eliminating enco ding from this analysis resulted in a model with adequate 

fit .. It warrants further investigation, whether the intertwining of encoding and 

performancee is an aspect of the QCPR, e.g., due to the wording of the items, or that 

thee two constructs are in fact theoretically similar. 

Off  140 correlations (7 QCPR scales * 20 cognitive and personality scales), 

nonee attained a value higher than 0.30, which indicates that cognitive abilities and 

personalityy traits do not substantially affect the results. These correlations provide 

supportt for the construct validity of the QCPR, as being an instrument that measures 

thee effect of books on readers, rather than reader characteristics. It is noteworthy, that 

thee QCPR and the Bermond-Vorst Alexithymia Questionnaire used similar items for 

affectivee and imaginary, the latter not specifically for literature. Yet, correlations 

betweenn these scales are low, supporting the construct validity of the QCPR. 

PARTT 2: GOOD VS. BAD 

Whereass Part 1 examined the reliability and validity of the QCPR, Part 2 

addressess what the QCPR was made for: differentiating good from bad books by 

measuringg changing levels of cognitive activity. We have three hypotheses. 

Hypothesiss 1: If quality differs per book, the scores on QCPR scales should 
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bee higher with increasing quality of the book. 

Hypothesiss 2: Appreciation of a book is associated with more intense 

processingg by the reader. 

Hypothesiss 3: Stronger expression of particular genres will occur in different 

domainss of human thinking. More specifically: this hypothesis is specified for three 

genres:: detective, psychological and science fiction novels will activate stronger 

expressionn in the rational, affective and imaginary domains, respectively. 

Furthermore,, the effects of gender and age on the QCPR scores were 

investigated. . 

Method d 

Sample Sample 

Inn order to investigate the first hypothesis, the aforementioned sample of the 

twoo smaller subject groups was utilized, i.e., the 'good' book condition (AM-9) and 

thee 'bad' book condition (JV=37). For examining the other hypotheses as well as the 

exploratoryy analyses, the 'no instruction' sample (JV=215) was used. 

Measures Measures 

Dataa on various additional variables were collected. The respondent's 

appreciationn of the literary work was assessed with an appreciation scale and a school 

gradee rating of the book. The appreciation scale (Table 3.1) consisted of eight 

judgmentaljudgmental items, referring to different quality aspects (e.g., 'I thought the characters 

weree strikingly well described'), whereas the school grade was obtained by asking the 

readerss to rate the quality of the book on a scale from 1 (low quality) to 10 (high). 

Finally,, genre of the recalled book and gender and age of the respondents were 

assessed. . 

StatisticalStatistical analysis 

Scalee means between the good and the bad condition were compared. To 

establishh an overall significance level, first a multivariate analysis of variance 
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(MANOVA )) was performed, with group membership as the independent variable and 

thee scales of the QCPR as the dependent variables. The multivariate test includes 

differencess between conditions on all the scale-means, as well as differences between 

alll  possible combinations of scales (interaction effects). Next, univariate analyses of 

variancee (ANOVA) will be used to assess single scale-mean differences between 

conditions.. On both the multivariate and the univariate tests significance indicates 

groupp differences. Moreover, effect sizes (ES) were calculated, expressing scale 

meann differences in terms of their standard deviation. Cohen (1977) considers ES= 

0.200 a small, ES= 0.50 an average, and ES- 0.80 a large effect. 

Too test the second hypothesis, the relations between the appreciation scale 

andd school grade on the one hand, and the scales of the QCPR on the other hand, 

weree correlated. A correlation above 0.30 was considered sufficient support for the 

hypothesis. . 

Too investigate the third hypothesis, overall differences of genres on the scales 

off  the QCPR, a MANOVA was performed, with genre as independent variable and 

thee scales of the QCPR as dependent variables. This was followed by univariate tests 

perr scale and, in case of significance, post hoc analyses with Tukey's HSD procedure 

too identify the genres causing the effect. 

Finally,, MANOVA was used for tests of both gender and age effects on the 

scaless of the QCPR. The overall tests were followed by univariate tests. 

Results s 

Tablee 3.3 presents the results pertaining to hypothesis 1. The effects of good 

vs.. bad are significant (Hotelling's 7̂ 79= 1.71, p= 0.00), both for the overall 

multivariatee test as well as for each single scale. Moreover, the effect sizes between 

'good'' and 'bad' conditions were very high, ranging from 1.25 to 2.30. 

Tablee 3.4 presents correlations between QCPR scales and appreciation score 

andd school grade rating for the no-instruction condition only. Only the correlation 

betweenn comparison and appreciation does not exceed the 0.30 mark. 

Thee multivariate test with the scales of the QCPR depending on genre as 

independentt variable (Hotelling's r54,9go= 0.31 ; p= 0.59), showed no significant 

differencess between genres for the specific scales. 
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TableTable 3.3 Multivariate test, means, standard deviations, univariate signif. 
andand univariate effect sizes of the conditions 'good' vs. 'bad' 

Scales s 

Rational l 
Affective e 
Imaginary y 
Encoding g 
Comparison n 
Modification n 
Performance e 

N N 

Bad d 
mean n 

71.54 4 
55.73 3 
63.81 1 
48.38 8 
43.43 3 
44.78 8 
54.49 9 

37 7 

SD D 

7.90 0 
12.38 8 
15.04 4 
9.86 6 
9.99 9 
9.18 8 
9.51 1 

Good d 
mean n 

86.74 4 
87.00 0 
87.59 9 
69.16 6 
55.96 6 
61.71 1 
74.49 9 

4Ê Ê 

SD D 

8.79 9 
16.13 3 
11.21 1 
9.14 4 

10.11 1 
10.70 0 
7.91 1 

P P 

0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 
0.00 0 

ES S 

1.82 2 
2.19 9 
1.81 1 
2.19 9 
1.25 5 
1.70 0 
2.30 0 

Noo significant overall effects on the QCPR scales were found for age 

(Hotelling'ss 7 0̂,]ii2= 0.46 ; p= 0.64) and gender (Hotelling's r6,2oi= 0.06 ; p= 0.05). 

Univariatee tests for gender per scale suggest, however, stronger effects for women 

thann men for affective (p= 0.03; ES= 0.33) and performance (p= 0.01; ES= 0.40). 

TableTable 3.4 Correlations between QCPR-scales and appreciation (App.) or 
schoolschool grade (Sg) 

PROCESS S 

Encoding g 
Comparison n 
Modification n 
Performance e 

App. . 

0.67 7 
0.26 6 
0.49 9 
0.61 1 

Sg g 

0.59 9 
0.34 4 
0.44 4 
0.53 3 

DOMAIN N 

Rational l 
Affective e 
Imaginary y 

App. . 

0.46 6 
0.63 3 
0.48 8 

Sg g 

0.38 8 
0.60 0 
0.49 9 

Note:: /v=207, low correlations are in bold face 

Conclusion n 

Inn this second part of the study specific hypotheses pertaining to the 

evaluativee power of the QCPR were tested. The first two hypotheses were supported, 

implicatingg that the QCPR is able to discriminate between 'good' and 'bad' books 

andd that the intensity of the cognitive processes active while reading are related to the 

appreciationn of the literary work. 

Theree is no evidence for specific score profiles for genre. Concerning this 

result,, it should be noted that the distribution of books over the ten reported genres 
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wass quite unbalanced. Only for the psychological novel (N= 56) and the modern 

novell  (N= 44), the effect could be estimated with sufficient accuracy. Thus, whether 

thee processing of literary texts is genre independent remains open for empirical 

evaluation.. Such an investigation should guarantee sufficient sample size for each of 

thee genres. 

Regardingg gender differences, not only do women report to be more affected 

byy literature, but also, they seem to be the better performing readers. Age, does not 

significantlyy affect the results. 

DISCUSSION N 

Regardingg the CPCP structure of the QCPR, two versions of the model were 

fitted.. One combined encoding and performance into one variable, the other 

discardedd encoding altogether from the model. High measures of fit underscore that 

thee CPCP can largely be recovered from the QCPR responses. However, encoding 

andd performance remain insufficiently mutually exclusive. It could be that encoding 

ann art-element (i.e. books) is highly correlated with an optimal performance, or that 

thee QCPR or the subjects failed to make the distinction. Thorough semantic analysis 

off  the scales encoding and performance is needed to improve their accuracy in the 

future. . 

Nevertheless,, it may be objected that encoding and performance are closely 

relatedd due to semantic overlap in item wording rather than triggering similar 

processes.. A counterargument could be that the elements of the structures facet, i.e., 

structurall  and stylistic principles, are equally distributed across the respective scales. 

Iff  subjects only judge word meanings, this structures facet would become a large 

sourcee of variance in the QCPR scales, and the processes and domains facets would 

havee a weaker presence in the responses. 

Anotherr counterargument is that the QCPR and the BVAQ for alexithymia 

usedd similar items for affective and imaginary. Yet, these scales correlate so low, that 

thee hypothesis that the high correlation between encoding and performance is due to 

semanticc overlap, is unlikely. In addition, the arguments against a halo-interpretation 

sett out further below are also applicable here. 

Twoo hypotheses were derived from the CPCP. Hypothesis 1 states that a book 
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withh higher quality should increase the amount of cognitive processing, while 

hypothesiss 2 claims that appreciation increases with the intensity of the cognitive 

processes.. Strong evidence was found for the first hypothesis, that readers who 

recalledd 'good' books show significantly higher scores on the cognitive-processing 

scaless than those who read 'bad' books. For the second hypothesis, sufficiently high 

correlationss were found between the appreciation scale and the school grade for 

qualityy on the one hand and the QCPR scales on the other hand. However, the 

comparisonn of an art-element (i.e. in books) with its memory concept does not seem 

too affect the esthetic quality of the work. 

Ann interpretation of these results in terms of a halo-effect would imply that on 

thee whole, readers judge 'good' books higher on the QCPR scales than 'bad' books. 

Yet,, such a halo-interpretation would not account for differences in correlations, 

whichh are found between the QCPR scales and appreciation and school grade, nor 

differencess in effect sizes; the difference between lowest and highest effect size is 

moree than 1.00. Nevertheless, more support for the CPCP may be found if subjects 

aree randomly assigned to books in an experiment. 

Howw does the CPCP model relate to the field of empirical esthetics? 

Assumptionss of theorists such as Sklovskij (1917/1965, 12), Striedter (1989, 23-24), 

Mukarovskyy (1964, 17-30) and Iser (1978), that modifying concepts enhances reader 

appreciation,, are given concrete form in the CPCP and are operationalized by means 

off  the QCPR. 

Likewise,, Berlyne's (1974) idea, that disturbance (e.g., by artistic novelty) 

urgess readers to modify earlier concepts which may increase hedonic value, is also 

representedd in the CPCP. However, the model clearly shows, that this is not due to 

thee mere output of a black box (undifferentiated arousal). There is something in there 

andd it is called cognitive processing. 

Theree is also support for notions from cognitive psychology (cf. Kerlinger, 

1984).. Different domains are involved in human reasoning. In understanding the 

storyy line or a controversial character, the rational domain is called upon. The 

affectivee domain is activated where emotion is involved, which is in line with 

Bermondd (1998) and with Konijn (1998) who, on an operant level, found that readers 

andd spectators show task emotions, which contribute significantly to the appreciation. 
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Finally,, the imaginary domain is also needed to recompose, for example, fantasy-

figuress and additional story-settings where description is minimal. 

Furthermore,, Cupchik's (1995; 1996, 189-197) notions of'deeper processing' 

whenn readers or spectators encounter an art-element that causes suspense, novelty, 

inconsistencyy or uncertainty, are specified by different cognitive processes, such as 

encoding,, comparison, modification and performance. These findings support 

assumptionss from cognitive psychology, that different cognitive processes may be 

distinguishedd in human reasoning (Meili, 1981; Sternberg, 1985). 

Vann het Reve (1979) outlined a gloomy future for literary studies. The 

scientificc prerequisite that the description of a thing only describes that one thing and 

noo other, was not so obvious in the literary studies. However, the QCPR meets Van 

hett Reve's demand by describing books, without using judgmental terms such as 

'good',, 'bad' or similar words, but in terms of cognitive activity. 
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RE-CREATIVE E 

COGNITION::  FILM 

ANDD LITERATURE RECEPTION 

Thiss chapter introduces a model for re-creative cognition of cultural products. 

Basedd on this model first a questionnaire for re-creative reading of literary works is 

designed.. Three groups completed the questionnaire: good (JV=86), bad (N=79) and 

neutrall  (N=264) who recalled a good, a bad, and a random book they had recently 

readd respectively. Reliability and various aspects of construct and internal validity are 

assessed,, with the fit of a confirmatory factor model, through correlation with various 

personalityy traits and cognitive abilities, and through the relationship with the quality 

off  the literary works and genre. In order to obtain an indication of the external 

validityy of the proposed mode! through induction, a replication research was 

conductedd with an analogous questionnaire for the evaluation of motion pictures, 

againn with three conditions good (JV=83), bad (JV=83) and neutral (N=269). The 

subjectss of these conditions respectively recalled a good, a bad, and a neutral film 

theyy had recently watched. Finally the latter questionnaire was used in an experiment 

withh two audiences, one audience is submitted to a low-rated picture, Gus van Sant's 

EvenEven Cowgirls get the Blues (JV=45), the other to a high-rated film, Giuseppe 

Tornatore'ss Nuovo Cinema Paradiso (W=45). Most results support the re-creative 

cognitionn approach for the evaluation of cultural products. 
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INTRODUCTION N 

Estheticc judgments by art critics or literary scientists are usually stated in 

termss of 'good' or 'bad', and 'beautiful' versus 'awful', focusing on certain features 

off  the artwork. However, a simple scientific demand, stated by Van het Reve (1979), 

iss that the description of a thing only describes that one thing and no other. "In 

literaryy studies," Van het Reve (1979, pp.69-70) continues, "this prerequisite is not so 

obvious:: How to describe a good book - without using the word 'good' - such that 

thee description does not relate to a worthless book and how to describe a bad book -

nott using the word 'bad' or similar words - such that good books are not described by 

it?""  Taking up Van het Reve's challenge, this paper envisions esthetics not in terms 

off  good or bad, but in terms of different levels of cognitive activity during 

processing,, that is, re-creative cognition. 

Sincee J. P. Guilford's 1950 call to arms, to further study the concept of 

creativityy (Guilford, 1950), the topic has gained increasing attention, and recently a 

numberr of substantive reviews of the topic have been published (c.f. Sternberg, 

1988b,, 1999; Simonton, 2000). For one of the many possible definitions of creativity 

Mayerr (1999) discerns creativity as a property of products, people, or processes. The 

artss and humanities have traditionally studied creativity as an aspect of products, 

whereass psychology tends to focus on people, that is, individual differences (e.g. 

Simonton,, 1997; 1999a; 1999b), or cognitive processes (Finke, Ward, & Smith, 

1992;; Runco & Sakamoto, 1999). But where there is an increased interest in the 

processess that play a part in the formation of art, literature, or novel ideas, there is 

stilll  minor interest in the psychology of the observer, spectator, or reader. As opposed 

too the psychology of the creator, this study introduces the psychology of the re-

creator,, with the re-creative cognition model for the perception of cultural products, 

bridgingg notions from esthetics, reader and viewer research, and cognitive 

psychology. . 

Mayer'ss distinction of products, people and processes is easily maintained for 

thee study of perception of creative products, studies that focus on 1) effects of 

stimuluss aspects on perception, 2) individual or cultural spectator differences, and 3) 

studiess on the cognitive processes of creative product perception. Although the 
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studiess on the first two categories are numerous, the endeavors that focus on 

cognitivee processes still appear underexposed. If one searched the 

Psychlnfo/PsychLitt database on 29 May 2002, exploding and combining the database 

keywordss perception and cognitive processes, one would have found 74 references to 

articless with the keyword art, 5 to literature, and 9 references to motion pictures. 

Theree are less than 90 publications in psychological journal articles, book chapters, 

andd dissertations from more then 130 years of psychological research. The 14 articles 

onn literature and motion pictures address a wide variety of topics, such as: the role 

literaturee can play in making people of different ethnic or cultural backgrounds 

understandd one another better (Hakemulder, 2001), the influence of film variables on 

storyy comprehension (Roberts, & Macdonald, 2000), whether cinematic cuts serve a 

syntacticc function for film viewers (Schwan, Hesse, & Garsoffky, 1998), the effects 

off  cinematic style on perception (Seraji, 1991), the importance of editing rules for the 

narrativee continuity of the film (d' Ydewalle, & Vanderbeeken, 1990), whether the 

violationn of cinematic rules weakens the story reconstruction and the evaluation of 

thee characters (Kraft, 1987), the degree to which the concreteness of prose interacts 

withh lateral preference of an audience under right hemispheric conditions (Dean, 

1984),, and the function of the cinema screen as prosthesis to the nervous system 

(Buck-Morss,, 1994). Close examining these results shows that the majority of these 

articless belong to the category related to product features. Despite the use of the 

keywordd cognitive processes, none of the articles appear to concentrate on these 

cognitivee processes. A similar picture emerges from an examination of the 74 articles 

withh the combined keywords art, perception and cognitive processes. However, 

worthh mentioning is the neurological theory of esthetic experience by Ramachandran 

&&  Hirstein (1999) that presents eight laws of artistic experience that may consciously 

orr unconsciously be manipulated by artists to optimally appeal to the visual areas of 

thee brain. 

Inn spite of the apparent lack of research on the role of cognitive processes in 

thee perception of cultural products, substantial research has been performed on 

cognitivee processes in such areas as intellectual ability (Sternberg, 1994; Sternberg, 

Grigorenko,, Ferrari, & Clinkenbeard, 1999), problem solving (Duncker, 1945; De 

Groot,, 1978; Mumford, Supinski, Baughman, Costanza, & Threlfall, 1997; Newell, 
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Shaw,, & Simon, 1958, 1962), mental models (Johnson-Laird, & Byrne, 1993) and 

creativityy (Gruber, Terrell, & Wertheimer, 1962; Finke et al., 1992; Sternberg, 1998). 

Followingg Mayer's (1999) distinction of products, people, or processes, the 

numerouss product-oriented theories are considered beyond the scope of this paper. 

However,, the next section offers a review of a number of spectator-oriented theories 

withinn the specific framework of the perception of literature and narrative motion 

pictures.. The section thereupon provides a summarized overview of cognitive 

processess from a general psychological point of view, since cognitive processes 

cannott be discussed in relation to the perception of creative products due to the 

aforementionedd lack of research. 

PeoplePeople oriented theories on literature and narrative motion pictures 

Onee widespread view in both psychology and the arts is, that perceivers of art 

(readers,, spectators, listeners) look for consistency in often-irreconcilable parts, 

whereass especially the modern artist may strive to deregulate that process. If the 

perceiverr has difficulty in finding coherence, this will lead to frustration and 

consequentlyy a lower appreciation of the artwork. If, on the other hand, coherence is 

found,, this will lead to a resolved frustration and consequently a higher appreciation 

off  the artwork (cf. Kreitler, & Kreitler, 1972). 

Festinger'ss (1957) cognitive dissonance theory claims that effort induces 

liking,, until one reaches an optimum. Several versions of this idea are found in the 

workss of the Prague structuralist Mukarovsky (1964), the Russian formalist Sklovskij 

(1965),, and more recently in Striedter (1989). According to Jauss (1982) the 

spectator'ss perception is dependent on the Zeitgeist, and research should therefore 

focuss on how readers from varying epochs responded to literature. He proposed a 

literary-historicall  research based on the reception of literary texts, and introduced the 

conceptt of expectation horizon to interpret and define the reader's frame of norms. 

Romann Ingarden (1973) claims that the quality of literature can be found in 

thee indeterminateness of the work as an object. The literary text merely provides the 

readerr with a schematic map of reality, e.g., if a story mentions a table the reader may 

designn the specifics of this table personally; note that variations of this notion are also 

foundd among psycholinguists Barwise and Perry (1983), Sperber and Wilson (1986), 
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andd Lakoff( 1987). 

Inn literary studies Iser (1978) claims that readers of literature have to fill  in 

thee blanks ('Leerstellen') of a story, and cognitive linguist Fauconnier (1984) refers 

too these blanks as mental spaces. With their claims Iser and Fauconnier not only 

followw the idea of the indeterminateness of literary (Ingarden, 1973) and 

cinematographicc works (Simons, 1995), but also the principle of'good continuation' 

fromm Gestaltpsychology, and the principle of schematic anticipation from Otto Selz's 

psychologyy of thought ('Denkpsychologie'; 1913, 1922). The writer may even apply 

thesee blanks deliberately to hamper the good continuation of the story, for instance, 

too maintain the attention of the reader. Similarly, contemporary German film theorists 

Wusss (1993) and Ohler (1994) hypothesize the existence of Piagetian schemata in the 

perceptuall  process of a movie. 

Ass an exponent of behaviorism Berlyne (1974) introduced a model, based on 

thee idea that objects of art elicit a conflict that needs to be resolved. Hedonic value 

andd esthetic appreciation are predicted by the degree of uncertainty about the solution 

off  the conflict. A bigger conflict would bring more uncertainty with it and provide a 

potentiall  basis for more resolved frustration and subsequently more hedonic value. 

Thee measure of esthetic pleasure, however, has a curvilinear relation to the degree of 

uncertaintyy that may be evoked by incongruence, complexity, novelty, or surprise, 

sincee a conflict that cannot be resolved, for instance because of its complexity, will 

inducee no hedonic value. In a further specification of Berlyne's idea's, Cupchik 

(1995;; 1996) argues that product features, such as suspense, novelty, inconsistency 

andd uncertainty urge readers and spectators to 'deeper processing,' thereby enhancing 

estheticc pleasure. 

"Thee close linkage between stimulus features and response elements is very 

behaviorall  and is therefore subject to mechanisms such as stimulus 

generalizationn and satiation which govern such processes" (Cupchik & 

Leonard,, 1997, 88-89). 

Yet,, these authors are mainly concerned with the input and output of a black 

box,, which leads to the questions what is inside the black box, which processes are 
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evokedd by stimuli like surprise, suspense or novelty, and how do these stimuli 

determinee the outcome? Which of these 'deeper processes' are involved in the 

realizationn of judgments such as 'beautiful piece' and 'bad production', and finally, 

howw can these processes be identified and operationalized? These questions are 

addressedd in the remainder of this introduction. 

CognitiveCognitive Processes 

Thee cognitive tradition in modern psychology may provide us with some 

answerss to the questions raised above. According to Otto Selz's psychology of 

thought,, dating back to the first half of the 20th century, every phase in a thought-

processs is explained from its preceding phenomena of consciousness (De Groot, 

1978).. In solving a riddle or understanding a text, the outcome (goal) is schematically 

anticipated,, in mental representations. Between the eventual goal (the solution, 

outcomee or interpretation) and the starting-point of the process, for example the 

propositionss of the riddle, are one or more steps, as yet gaps that have to be filled in. 

Selzz distinguishes four basic cognitive operations: comparison, combination, 

abstraction,, and complex-completion. After every step in the thought process the 

outcomee is again being anticipated, using a selection and/or combination of the basic 

operations.. As a result of the constant reorientation at the ultimate outcome, the basic 

operationss maintain a cyclic or even dynamic relation in the thought process. 

Meilii  (1981) represents cognitive processes using four factors: analyzing 

informationn (Plastizitiat), restructuring information (Komplexitat), synthesizing 

informationn (Globalisation) and performance (Flussigkeit). Following a similar 

scheme,, Sternberg's (Sternberg, 1994; Sternberg et al., 1999) componential structure 

off  intelligence distinguishes processes such as meta-, performance- and knowledge 

acquisition-components.. The meta components plan, direct and monitor the problem 

solvingg process, guiding the knowledge acquisition components that direct the 

resolutionn of new problems, and the performance components that work out the 

plans.. In addition, Sternberg distinguishes three main processes in the social cultural 

context:: selective encoding, selective combination and selective comparison. It can 

bee concluded that the cognitive tradition in psychology assumes a limited number of 

basicc operations for the processing of literary texts or motion pictures. 
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Thee following cognitive processes occur with at least two theorists: 

anticipationn (Sternberg's meta component), comparison, combination, and 

performance.. Since combining ideas or information results in modified ideas or 

information,, the combination process is identified as modification for the present 

study.. Therefore, the following cognitive processes are considered the most 

prominentt in evaluating a cultural product: anticipation, comparison, modification, 

andd performance. The conceptual demarcation of these cognitive processes is 

explicatedd in the section below that introduces a model for the re-creative cognition 

off  cultural products. 

Inn their pursuit of creative cognition Finke et al. (1992) distinguish two types 

off  cognitive processes in creative thought: generative processes, and exploratory 

processes.. The generative processes allow the construction of mental representations, 

referredd to as preinventive structures. The preinventive structures are given meaning 

byy the exploratory processes and can again be further modified by generative 

processes.. This cycle is repeated until the process results in a creative product, 

thought,, or image in its final form (Finke, 1996). According to Ward, Smith, & Finke 

(1999)) many mental processes may be involved that, at least in principle, are 

observable. . 

Summarizing,, esthetic judgments of art may not be the mere result of a black 

box,, but may comprise of specific cognitive processes that may be observed. 

DomainsDomains of Consciousness 

Ass cognitive psychologists tend to demarcate at least two domains of 

consciousness,, the black box may be further disentangled. Especially in relation to 

sociall  (Riggio, 1986; Riggio, Tucker & Coffaro, 1989; Riggio, Messamer & 

Throckmorton,, 1990) and emotional (Bermond, 1998) intelligence, a cognitive and 

ann affective domain are distinguished. This assumption of a cognitive-analytical and 

ann affective-interpretative domain is supported by neuropsychological findings 

(Bermond,, 1998). In attitude research, aimed at the evaluation of objects, three 

domainss are distinguished: a cognitive, an affective and a behavioral domain 

(Kerlinger,, 1984). The concerning areas of emotional and social intelligence, and the 

fieldd of evaluating social objects appear crucial for the processing and evaluation of 
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culturall  objects. Empathy and analysis of social-emotional stimuli form important 

aspectss of the perception and appreciation of cultural products. Therefore a rational 

domainn and an affective domain must be distinguished, and in case of esthetic 

judgmentss a virtual behavioral domain, like fantasy or the imaginary, may be more 

prominentt than a real behavioral domain as for instance in attitude research. This 

distinctionn will be further explicated in the next section, where the proposed model is 

described. . 

AA  Model For Re-Creative Cognition 

Thee model for the Re-Creative Cognition of cultural products (RCC) specifies 

thee cognitive processes and consciousness domains that may form the foundation of 

thee re-creative processing and appreciation of cultural products, seizing upon 

elementss of the work of art. Examples of these elements are rhythm, tonality, melody, 

counterpointt (music), color, stroke of the brush, figure, clarity (architecture/ painting/ 

photo),, plot, characters, place, theme, dialog (literature/ movies/ theatre). These 

elementss form a more or less comprehensible unity, in which the artist, yes or no 

deliberately,, may have left blanks. It is hypothesized that art observers recompose a 

workk of art by filling  in these blanks, using the aforementioned cognitive processes: 

anticipation,, comparison, modification and performance. 

Thee recomposition of a work of art starts with the perception of elements in a 

workk of art, such as a fictional character, a musical theme, a metaphor, a brush 

stroke,, a happy ending, as well as a more complex idea or theory of art, that may be 

prominentt in the rational, affective and imaginary domains. The rational domain 

coverss concepts such as logical inferencing, abstract thinking, literal and scientific 

descriptionn and mathematics, the affective domain refers to notions such as 

emotionall  states and affairs, intuition and morals, while the imaginary domain 

containss fantasy and other not empirically evident appearances. A fictional character, 

forr instance, has different features, which are sampled while reading or watching, e.g. 

thee brave knight has a plan (rational domain) to liberate the princess that he loves 

(affectivee domain) from the imprisonment of the three-headed dragon (imaginary 

domain). . 

Thee possible purpose or meaning of the perceived element to for example the 

72 2 



ChapterChapter 4: Re-Creative Cognition 

storyy line is discovered with the anticipation process. The anticipation process 

monitorss and plans the recomposition of the story, the movie, or the work of art, 

directingg the comparison and modification processes. 

Thee comparison process searches for matching memory-concepts (Esquenazi, 

1994)) of previously stored information associated with the art-element, including 

moree general knowledge, ideas, theories, thoughts and personal memories. 

Expectationss about such concepts are not always 'correct' or 'satisfying', but may be 

deregulatedd by the work of art. Comparison of the perceived art-elements and the 

associatedd memory-concepts can be seen as an intersection between two sets of 

distinctivee features. The ratio of the intersection and the distinctive sets may 

determinee the coherence between the two. If the ideas and expectations about the art 

elementss show a lot of overlap, a sense of coherence may be experienced, whereas 

littl ee overlap may induce a feeling of incoherence. 

Inn the latter case modification takes action. If enough shared features are 

found,, there is no need to modify earlier assumptions on, for instance, the storyline. If 

tooo many distinctive features are found, disturbance urges modification of the feature 

setss of the art-elements and/or the memory-concept. Reading John Irving's 

CiderhouseCiderhouse Rules may bring one to reconsider one's morals on abortion, and 

watchingg Francis Ford Coppola's The Godfather may modify one's ideas about the 

levell  of organization of modern crime. Modification, therefore, reduces disturbance 

andd increases coherence. Both qualities are important for the appreciation of the 

literaryy work, and depend on the individual's own level of tolerance. A film that 

offerss nothing new evokes too littl e disturbance, as there is no puzzle to be solved 

(cf.. Sternberg, 1988a). 

Performancee is a process that relates to the success of the cognitive re-

creationn or recomposition of the work of art, for example when a book is too easy or 

tooo difficult, cognitive activation may be inhibited. In the first case, cognitive 

activationn may be inhibited because of boredom, in the second case, because of 

incomprehensibility.. Of course, individual abilities may affect the level of 

performance;; so that, what presents a difficulty to one person may well be easy for 

another.. For instance, James Joyce's Finnegan's Wake may be a joy for experienced 

readerss whom may recognize abstractions from their reading experience, but 
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incomprehensiblee for the novel reader. Or listeners to a modern piece of music may 

bee offered too littl e support to sufficiently modify their ideas about music, not 

enablingg them to fully appreciate the 'foreign' atonalities of the piece. Nevertheless, 

thee paramount assumption of the RCC model is that using more processes in more 

domainss positively affects appreciation. Thus, by measuring the activity of these 

processes,, an 'inter-subjective' measure of the quality of the work of art may be 

obtained.. Although these processes are described here as if they function 

consecutively,, they may as well keep up a cyclic or dynamic relation, as the processes 

inn Selz's theory (1913, 1922). 

Afterr every step in the thought process that uses one or more basic operations, 

theree is a renewed reorientation on the composition, a murder may be anticipated, 

becausee a jealous cousin seeking the inheritance shows up in the novel. Each 

reorientationn may again demand one operation or a complex of operations for the 

nextt step, in the case of literature and narrative motion pictures the ongoing 

constructionn of a rational, affective and imaginary coherent story. 

Developmentt of the model in a questionnaire 

Thee 'Questionnaire Re-Creative Cognition of Literature', or the QRCL was 

constructedd with the the facet method (Borg, 1979; Canter, 1985; Guttman, 1954; 

Oosterveld,, 1996). The aim of the method is to optimize content validity with a 

systematicc and ideally, exhaustive specification of a concept. Concept analysis 

consistss of the following three steps. 

First,, the essential aspects (or facets) of the concept are identified. Dekking 

andd Raadsheer (1977) for example made a facet design for social anxiety in children. 

Theyy defined social anxiety as an anxiety response in a situation requiring a certain 

achievement.. In this case anxiety response and situation are the facets of social 

anxiety. . 

Second,, the elements of the facets are determined so that they describe 

mutuallyy exclusive categories within the facet. In the example of social anxiety the 

responsee facet was divided in a cognitive, an affective, a physical, and an avoidance 

response.. The situation facet was divided in a social, an intellectual, and a physical 

achievement. . 
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Third,, the final structure of the facet design is determined by a representation 

off  the facets, their elements and the relationships between the facets in a so-called 

mappingg sentence. The mapping sentence is the verbal expression of the facet design 

andd produces the different specific descriptions of the concept. Every single specific 

descriptionn (structuple) results from the combination of one facet element with one 

off  the elements of each of the other. According to the specified mapping sentence, a 

numberr of typical performance items (Ackerman, 1994; Ackerman & Heggestad, 

1997;; Rolfus & Ackerman, 1996) are written per structuple. 

Inn the case of social anxiety there were 12 combinations of facet elements 

(structuples),, defining unique representations of social anxiety. In the case of social 

anxietyy in children, an example of such a structuple is a physical anxiety response in 

aa situation requiring a social achievement, e.g., blushing when entering a room full of 

strangers. . 

Too design the QRCL, a concept analysis was performed following Sloman's 

(1978)) indications, inventorying aspects related to beauty, cognition, perception and 

emotion.. Four facets were defined: cognitive processes, domains of consciousness, 

artt elements, and responses. Thereupon, anticipation, comparison, modification and 

performancee were determined as the elements of the process facet, whereas three 

domainss were established: the rational, the affective and the imaginary. Note that 

encodingg and retrieval are not included in the design. In addition to the universal 

facets,, the structures or art element facet is specific to each of the arts, in the present 

casee covering specifics pertaining to literature. Consequently, this facet contains 

structurall  and stylistic principles that in Western society are considered elementary 

forr the analysis of a novel. In the facet approach, the responses are often represented 

ass an observed facet on which the theoretical facets are mapped. 

Tablee 4.1 shows the 3x4 facet design (above) and the mapping sentence 

(below).. The main structure of the facet design is formed by the four elements of the 

processs facet that are crossed with the three elements of the domain facet, thus 

comprisingg the two facets of the RCC model that may be universal for both art forms 

andd spectators. The resulting 12 structuples each reflect a specific mental state, in 

whichh the novel reader may be busy anticipating affective features (AA) or modifying 

imaginaryy features (IM). 
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Byy calculating the sum of rows and columns, seven scales for cognitive 

processingg can be created. The horizontally aggregated scales (1-3) form the domain 

scales,, whereas the vertically summed scales (4-7) form the process scales. Statistical 

analysess will be performed on the level of the main structure of the facet design, 

whereass the mapping sentence shows the representation of all four facets, their 

elements,, and the relationship between the facets. The mapping sentence also 

containss the structure facet for literary elements and the response facet, so that items 

cann directly be derived from it. 

TableTable 4.1 Facet design for re-creative cognition of cultural products (RCC) 

DOMAINN FACET 

Rational l 
Affective e 
Imaginary y 

Anticipation n 

RA A 
AA A 
IA A 

FACETT DESIGN 

PROCESSS FACET 

Comparison n 

RV V 
AV V 
IV V 

Modification n 

RM M 
AM M 
IM M 

Performance e 

RP P 
AP P 
IP P 

|| scale 1 
|| scale 2 
|| scale 3 

scalee 4 scalee 5 scalee 6 scalee 7 

MAPPINGG SENTENCE 

ELEMENTSS OF 

CULTURALL PRODUCT 

Plot t 
Melody y 
Cameraa activates a(n) 
Theme e 
Dialog g 
Rhythm m 
Color r 
Style e 
Etc. . 

PROCESSES S 

Anticipation n 
Comparison n 
Modification n 
Performance e 

process s 
inn the 

DOMAINS S 

Rational l 
Affective e 
Imaginary y 

domain, , 

whichh leads the perceiver to respond: 

RESPONSES S 

"II disagree entirely" 1 
"II disagree" 2 
"II agree nor disagree" 3 
"II agree" 4 
"II agree entirely" 5 
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Hypotheses Hypotheses 

Becausee the remainder of this paper consists of four studies, the research 

hypothesess are explicated per study. The first study addresses the construct validity of 

thee QRCL, study 2 is committed to the internal validity of the questionnaire, study 3 

assessess the external validity of the proposed model for other art forms, and study 4 

evaluatess its predictive validity on the appreciation of motion pictures. In Study 1 

twoo hypotheses concerning the construct validity of the questionnaire are formulated: 

Hypothesiss la concerns the factorial structure of the data; with respect to this 

hypothesis,, Mellenbergh, Kelderman, Stijlen and Zondag (1979) proposed a general 

factoriall  model for the structure of data resulting from a facet design. The assumption 

underpinningg this model is that structuples that form a facet have something in 

commonn and can be described by a common factor. Consequently the factor model is 

nott a simple structure solution, as each structuple loads on its constituent facet 

elementt factors. Thus, in the present case, the hypothesized factor model contains 

fourr process factors and three domain factors, and each structuple has two factor 

loadings:: one on its process and one on its domain factor. With respect to the 

relationshipss among factors, it is assumed that the factors do not correlate between 

thee facets, while they are allowed to correlate within the facets. 

Hypothesiss lb concerns the possibility of reader characteristics as a possible 

confoundingg source of variance, and therefore hypothesizes no significant overlap 

withh personality traits and cognitive abilities. 

Inn Study 2 two hypotheses with respect to the internal validity, i.e., the 

relationn between levels of cognitive activity and aspects of the literary works, are 

investigated. . 

Hypothesiss 2a hypothesizes that more intense cognitive processing by the 

reader,, will positively relate to the appreciation of a literary work, i.e., the scores on 

thee QRCL scales should be higher for books rated as more appreciated than for books 
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ratedd as less appreciated. 

Hypothesiss 2b hypothesizes that stronger expression of particular genres will 

occurr more intensely in different domains of human thinking. 

Studyy 3 aims at the external validity of the proposed model, i.e., whether the 

modell  can be generalized to other art forms. Therefore a questionnaire to measure the 

re-creativee cognition of film viewers was designed analogous to the questionnaire for 

literature. . 

Hypothesiss 3 expects to obtain similar results for the evaluation of the 

constructt and internal validity of cinematographic works as for the evaluations of 

literaryy works. 

Studyy 4, addresses the predictive validity of the film questionnaire. To find 

strongerr support for the internal validity of the questionnaire, an experiment with two 

audiencess is conducted, one audience is submitted to a low-rated picture, Gus van 

Sant'ss Even Cowgirls get the Blues, the other to a high-rated film, Giuseppe 

Tornatore'ss Nuovo Cinema Paradiso. 

Hypothesiss 4 expects that subjects who are submitted to Cinema Paradiso 

wil ll  report more cognitive activity than viewers of Cowgirls, 

STUDYY  1: CONSTRUCT VALIDIT Y OF THE QRCL 

Thee QRCL was administered to a large sample of psychology freshmen, 

togetherr with various cognitive capacity tests and personality inventories, which were 

usedd for the construct validation of the questionnaire. 

Whenn the scales form reliable measures and if hypothesis la is supported, i.e., 

thee theoretical 3x4 facet design fits the data, this will be considered support for the 

re-creativee cognition model. Additional support is expected from hypothesis lb, that 
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thee capacity tests and personality inventories will show weak correlations with the 

QRCLL scales, since the appreciation of a literary work should only marginally be 

affectedd by individual reader characteristics. 

Method d 

Sample Sample 

Thee questionnaire was administered to 494 psychology freshmen. Subjects 

weree randomly assigned to one of three conditions. Subjects filled in the 

questionnaire,, in the first condition (N=86) while thinking of a good book they had 

readd recently, while the second group (N=79) thought of a bad book they had read 

recently.. In the third condition (N=264) subjects answered the questionnaire while 

thinkingg of a literary book, irrespective whether they considered it to be good or bad. 

Sixty-fivee subjects were not included in the analysis, because they reported they had 

neverr read a literary book, or because they failed to complete the questionnaire. The 

averagee age of the freshmen was 21 ranging between 17 and 58, 75% of them were 

women. . 

QuestionnaireQuestionnaire Re-Creative Cognition of Literature 

Eightt statements emanating from the mapping sentence (Table 4.1) were 

writtenn per structuple, and completed as items with a five-point response scale. For 

eachh of the twelve structuples, four items were written indicative of the trait and four 

itemss were formulated contra-indicative, or negative of the trait; table 4.2 shows the 

contentss of one item per structuple. 

Thee distribution of the art elements over the structuples was as follows: 

Characterss (# of items=15), Story-line (1=12), Surroundings/Place (1=11), Events/ 

Factss (1=11), Theme (1-9), Main character (1=8), Style (1=7), Dialogs (1=6), Time 

(1=4),, Suspense (1=4) and Miscellaneous (1=9; among others: Symbolism, 

Perspective,, Motive). In writing the items, an effort was made to use as many 

differentt literary elements per structuple. Because there are more literary elements 
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thann items per structuple, not every literary element is represented in every structuple. 

Apartt from nine structuples that contain one pair of items of the same literary 

element,, all other art elements have single appearances per structuple. 

TableTable 4.2 Items of the QRCL (i= indicative; c= contra-indicative) 

Rationall Anticipation: The suspense in the novel gave me ideas about how the story 
wouldd develop (i). 

Rationall Comparison: I compared the main theme of the book with my own thoughts 
aboutt that subject (i) 

Rationall Modification: The choice of words of the dialogs changed my idea of how one 
cann put oneself across (i) 

Rationall Performance: Rarely I could detect the motives of the characters (c). 
Affectivee Anticipation: The ambiance of the novel prevented my intuitive feelings about 

howw this book might affect me (c). 
Affectivee Comparison: I rarely found my feelings in line with the emotions of the main 

characterr (c). 
Affectivee Modification: The style of the author hardly altered my feelings about the story 

(c). . 
Affectivee Performance: Seldom, the events in the book let me get carried away (c). 
Imaginaryy Anticipation: The perspective, from which the story was told, made me 

daydreamm about what else might occur (i). 
Imaginaryy Comparison: I measured my fantasies about the story up to fantasies evoked by 

otherr novels (i). 
Imaginaryy Modification: Seldom, the images that the book evoked, effected my own 

imaginationss (c). 
Imaginaryy Performance: The time that the story was set in, made my fantasies run wild (i). 

AdditionalAdditional measures 

Sixx tests of intellectual abilities were applied, representing different 

intellectuall  skills from Guilford's structure of intellect model (Carroll, 1993). In 

addition,, two personality inventories were administered, the Adjective Check List 

(Goughh & Heilbrun, 1980), and the Dutch big five questionnaire 5 PFT (Elshout, 

1976).. Combined, these two personality inventories consisted of 42 scales, covering a 

widee variety of personality traits. 

StatisticalStatistical analysis 

Too establish the reliability of the scales, the extent to which scale scores are 

subjectt to error, Cronbach's a was used. Nunnally (1967) considers a value of 0.70 as 

thee lower bound for sufficient reliability; scales with a lower reliability do not 
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measuree a construct with enough precision. 

Too establish the construct validity of the scales, hypotheses of convergent and 

discriminantt validities were tested. Two hypotheses were formulated with respect to: 

(HH la) the factor-analytical structure that involves the convergent and discriminant 

propertiess of the scores within the instrument, and (H lb) with respect to the relations 

withh external measures. 

Too evaluate hypothesis la, a confirmatory factor analysis was performed on 

thee covariance matrix of the structuples. As stated above, a seven-factor model was 

fittedd to the data, with two factor loadings per strucruple; one relating to a process 

factor,, and one relating to a domain factor, and all other factor loadings restricted to 

zero.. The correlations between the process and domain factors are also restricted to 

zero,, but the elements are allowed to correlate within a facet. This is a fairly 

restrictivee model with 33 degrees of freedom. Note that the psychometric 

specificationn of this model is equivalent to the way Marsh & Bailey (1991) have 

proposedd to test multitrait-multimethod (MTMM) models. 

Thee acceptability of the model was tested with a % test. This test should 

resultt in a nonsignificant p-value, since significance indicates misfit. In large 

samples,, however, the x2 t e st maY  n a ve t 0° much power and models with trivial 

misfitt may be rejected falsely. Fit measures are available that are less affected by 

samplee size, such as the goodness of fit index (GFI) and the adjusted goodness of fit 

indexx (AGFI) and Steiger's (1990) root mean square error of approximation (RMSEA). 

Bothh the GFI and AGFI should exceed 0.90 (Marsh, Balla, & McDonald, 1988). The 

RMSEAA gives the error per degree of freedom of the fit of the population covariance 

matrixx implied by the model to the population covariance matrix itself. Browne & 

Cudeckk (1993) suggest that values below 0.05 indicate a close fit, whereas values up 

too 0.08 represent reasonable errors of approximation in the population. On a more 

detailedd level, the factor loadings provide information on the strength of the relation 

betweenn the structuples and the underlying factors. A low factor loading (<0.30) 

indicatess that the strucruple does not sufficiently capture the supposed concept, 

givingg detailed information on where to improve the questionnaire if necessary. 

Regardingg hypothesis lb, it could be argued that two main sources of 

variance,, i.e., the books and the readers, are present in the QRCL scores, implicating 
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thatt the QRCL may be measuring reader characteristics as well. Since reader 

characteristicss are regarded to be a confounding influence, the QRCL scores must be 

independentt of the measures of these characteristics, i.e., personality and cognitive 

tests,, in order to claim construct validity. More specifically, the QRCL scores must 

showw discriminant validity with respect to these external measures. The influence of 

readerr characteristics was examined by means of correlations between the scales of 

thee QRCL and the cognitive and personality tests; correlations smaller than 0.30 were 

consideredd adequate for discriminant validity. 

Results s 

Scalee reliabilities establishing the homogeneity of the scales, are presented in 

Tablee 4.3, showing values well above the 0.70 boundary, and apart from the 0.80 for 

rational,, all values are above 0.85. 

TableTable 4.3 Reliabilities (Cronbach's a), means and standard deviations of 
thethe final QRCL 

Rational l 
Affective e 
Imaginary y 

Anticipation n 
Comparison n 
Modification n 
Performance e 

Cronbach'ss a 

0.80 0 
0.90 0 
0.89 9 

0.87 7 
0.90 0 
0.85 5 
0.90 0 

Mean n 

106.53 3 
107.80 0 
107.27 7 

79.59 9 
72.38 8 
75.00 0 
94.64 4 

SD D 

13.03 3 
17.76 6 
16.86 6 

13.66 6 
15.70 0 
12.53 3 
13.20 0 

## Items 

32 2 
32 2 
32 2 

24 4 
24 4 
24 4 
24 4 

Note:: A/=264 

Thee covariance structure of the structuple scores was analyzed using 

confirmatoryy factor analysis. A model with seven factors was fitted to the covariance 

matrixx of the subjects from the neutral condition (iV=264). In formal terms, the chi-

squaree test resulted in a rejection of this model (x2 =68.00; df=33; p=0.00), however, 

thee ratio of the chi-square to the degrees of freedom is quite small and the alternative 

descriptivee goodness of fit  measures are acceptable; the GFI = 0.96 and AGFI = 0.91 

bothh exceed the 0.90 boundary; the RMSEA (0.061), although above the 0.05 boundary 

forr close fit, is below the 0.08 boundary for acceptable solutions; and the 90 percent 

confidencee interval for RMSEA is between 0.039 and 0.083, with a p-value for test of 
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closee fit (RMSEA < 0.05) - 0.19. 

Next,, the same seven-factor model was fitted to the data of all three 

conditions.. Again, the chi-square test resulted formally in a rejection of the model (x2 

=92.81;; df^33; p=0.Q0). However, the GFI = 0.97 and AGFI = 0.92 improved 

somewhat,, whereas the somewhat poorer RMSEA value (0.065) improved its 90 

percentt confidence interval (0.049; 0.081), with a p-value for test of close fit (RMSEA 

<< 0.05) = 0.056. Factor loadings, factor correlations and unique variances for this 

analysiss are shown in Table 4.4. 

TableTable 4.4 Model fit and parameter estimates of the facet design 

FACTORR LOADINGS AND UNIQUE VARIANCES 

Rat.. Aff. Ima. Ant. Com. Mod. Per. 

RAA 0.34 - - - - 0.70 -
RCC 0.53 - - - - - - 0.72 
RMM 0.74 - - - - - - - - 0.46 
RPP 0.46 - - - - - - - - - - 0.73 
AAA - - 0.57 - - 0.55 
ACC - - 0.62 - - - - 0.65 
AMM - - 0.83 - - - - - - 0.30 
APP - - 0.86 - - - - - - - - 0.32 
IAA - - - - 0.78 0.41 
ICC - - - - 0.60 - - 0.68 
IMM - - - - 0.82 - - - - 0.25 
IPP - - - - 0.83 - - - - - - 0.37 

uniquee var 

0.39 9 
0.20 0 
0.24 4 
0.26 6 
0.37 7 
0.20 0 
0.22 2 
0.15 5 
0.22 2 
0.17 7 
0.27 7 
0.17 7 

FACTORR CORRELATIONS 

Rat.. Aff. Ima. Ant. Com. Mod. Per. 

Rationall 1.00 
Affectivee 0.91 1.00 
Imaginaryy 0.93 0.93 1.00 

Anticipationn - - - - - - 1.00 
Comparisonn - - - - - - 0.45 1.00 
Modificationn - 0.01 0.55 1.00 
Performancee 0.41 0.05 -0.56 1.00 

Note:: N= 429, low factor loadings are in bold face, - - denotes a parameter restricted to 0. 

Thee -0.56 correlation between modifiscation and performance is hard to 

explain,, on the data of the neutral condition only, this relation also showed a negative 

correlationn (-0.21). The other process factor correlations are quite low (ranging from 

0.011 to 0.55) showing that these are relatively independent. The domain factor 
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loadingss are high (ranging from 0.91 to 0.93), showing considerable overlap between 

thesee factors. We would like to point out that these are the correlations between latent 

variables,, the correlations between the observed variables are considerably lower 

(rangingg from 0.78 to 0.82). Nevertheless correlations this high could indicate a 

singlee domain factor, rather then four factors. To investigate this hypothesis, a five-

factorr model was fitted with a single domain factor and four process factors. 

However,, the LISREL program (Jöreskog & Sörbom, 1996) did not find a 

statisticallyy acceptable solution, i.e., a solution within the valid parameter space. 

TableTable 4.5 Correlations of the QRCL-scales with capacity tests and 
personalitypersonality inventories 

Verball analogies 
Vocabulary y 
Logicall reasoning 
Numericc sequences 
Calculationn speed 
Hiddenn figures 

ACL-affiliation n 
ACL-intraception n 
ACL-change e 
ACL-autonomy y 
ACL-creativee personality 
ACL-masculine e 
ACL-feminine e 

5PFT-extraversion n 
5PFT-friendliness s 
5PFT-consciousness s 
5PFT-neuroticism m 
5PFT-openness s 

Rat. . 

-0.04 4 
-0.08 8 
-0.00 0 
-0.01 1 
0.00 0 

-0.14* * 

Rat. . 

0.20* * 
0.21* * 
0.14* * 

-0.04 4 
0.09 9 
0.01 1 
0.20* * 

0.02 2 
0.02 2 
0.01 1 
0.01 1 
0.04 4 

CAPACITYY TEST 

Aff. . 

-0.08 8 
-0.01 1 
0.01 1 
0.03 3 
0.06 6 

-0.14* * 

Ima. . 

-0.06 6 
-0.02 2 
0.07 7 
0.01 1 
0.05 5 

-0.10 0 

PERSONALITY Y 

Aff. . 

0.15* * 
0.12 2 
0.16* * 
0.08 8 
0.15* * 
0.06 6 
0.17* * 

0.01 1 
-0.00 0 
-0.01 1 
0.01 1 
0.03 3 

Ima. . 

0.17* * 
0.12* * 
0.16* * 
0.01 1 
0.15* * 
0.04 4 
0.16* * 

0.08 8 
0.07 7 
0.06 6 
0.08 8 
0.10 0 

Ant. . 

-0.03 3 
-0.06 6 
0.03 3 

-0.02 2 
0.02 2 

-0.11 1 

Ant. . 

0.19* * 
0.19 9 
0.13* * 

-0.03 3 
0.05 5 
0.02 2 
0.22* * 

0.08 8 
0.08 8 
0.08 8 
0.08 8 
0.09 9 

Com. . 

-0.10 0 
-0.03 3 
-0.01 1 
0.02 2 
0.05 5 

-0.15* * 

Com. . 

0.11 1 
0.03 3 
0.14* * 
0.09 9 
0.14* * 
0.05 5 
0.10 0 

-0.06 6 
-0.08 8 
-0.08 8 
-0.06 6 
-0.04 4 

Mod. . 

-0.02 2 
0.05 5 
0.02 2 

-0.01 1 
-0.02 2 
-0.14* * 

Mod. . 

0.11 1 
0.06 6 
0.11 1 
0.04 4 
0.14* * 
0.05 5 
0.10 0 

0.01 1 
0.01 1 

-0.00 0 
0.03 3 
0.04 4 

Per. . 

-0.05 5 
-0.04 4 
0.07 7 
0.05 5 
0.09 9 

-0.03 3 

Per. . 

0.19* * 
0.25* * 
0.17* * 
-0.04 4 
0.13* * 
0.01 1 
0.18* * 

0.10 0 
0.10 0 
0.10 0 
0.10 0 
0.11 1 

Notes:: N=260; significant correlations (p<.05) are marked with a *; ACL=Adjective Check List; 
5PFT=55 Personality Factors Test [5 Persoonlijkheids Factoren Test] 

Tablee 4.5 shows the correlations between the QRCL scales on the one hand 

andd six cognitive and 12 personality scales on the other hand. Not all the correlations 

betweenn the ACL and the QRCL are presented in Table 4.5, but those correlations 
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showedd similar weak correlations and were therefore acceptable from the point of 

vieww of discriminant validity (<0.30). 

Conclusion n 

Inn general, the results show support for the construct validity of the QRCL, 

thee reliability estimates are high and most aspects of convergent and discriminant 

validityy are supported. Nevertheless, two less favorable aspects of the QRCL were 

uncoveredd by confirmatory factor analysis: the association between modification and 

performancee is unexplainably low (-0.56), and the domain factor correlations are 

high.. However, a single domain factor model could not be retrieved from the 

questionnairee responses, showing that the three domain factors, though highly 

correlated,, are empirically discernible. 

Off  378 correlations (7 QRCL scales * 54 cognitive and personality scales) 

nonee attained a value higher than 0.30, with the strongest association between 

intraceptionn and performance (0.25). This result indicates that cognitive abilities and 

personalityy traits do not substantially affect the results. These findings provide 

supportt for the construct validity of the QRCL, as an instrument that measures the 

effectt of books on readers, rather than characteristics of people. 

STUDYY 2: INTERNAL VALIDIT Y 

Studyy 2 addresses two hypotheses with respect to the internal validity of the 

questionnairee and possible effects of gender and age on the QRCL scores are also 

investigated.. The data from the three conditions of Study 1 is used for the analyses 

presentedd in this study. 

Method d 

AppreciationAppreciation of the literary work 

Appreciationn of the literary work was assessed with an appreciation scale and 

aa school grade rating of the book. The appreciation scale consisted of eight 

judgmentall  items, referring to different aspects of the quality of the literary work 
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(e.g.,, 'I thought the characters were strikingly well described'). These items were 

ratedd on a five-point response scale, ranging from 1 (not at all applicable) to 5 (very 

applicable).. The reliability of this scale was 0.76 according to Cronbach's a 

(mean=30.42,, sd=4.68, range 8-40). The school grade was obtained by asking the 

readerss to rate the quality of the book on a scale from 1 (low quality) to 10 (high). In 

addition,, the genre of the recalled book and gender and age of the respondents were 

assessed. . 

StatisticalStatistical analysis 

Withh respect to hypothesis 2a two approaches are taken, (1) a pseudo 

experimentall  approach that compares the scale means between the good and the bad 

conditions,, and (2) a correlational approach that focuses on the relations between the 

scaless of the QRCL and the appreciation- and school grade scales. For the latter 

approach,, correlations above 0.30 were considered sufficient support. 

Forr the first approach, the data from the 'good' (N=86) and 'bad' (N=79) 

conditionss was utilized. To establish an overall significance level, first a multivariate 

analysiss of variance (MANOVA) was performed, with group membership as the 

independentt variable and the scales of the QRCL as the dependent variables. The 

multivariatee test includes differences between conditions on all the scale-means, as 

welll  as differences between all possible combinations of scales, so-called interaction 

effects.. Next, univariate analyses of variance (ANOVA) were used to assess single 

scale-meann differences between conditions. On both the multivariate and the 

univariatee tests significance indicates group differences. Moreover, effect sizes (ES) 

weree calculated, expressing scale mean differences in terms of their standard 

deviation.. Cohen (1977) considers ES= 0.20 a small, ES= 0.50 an average, and ES= 

0.800 a large effect. 

Thee second approach to hypothesis 2a, the investigation of hypothesis 2b and 

thee explorative analyses draws on the data of the neutral condition (N=264). 

Hypothesiss 2b is specified for three genres: detective, psychological and 

sciencee fiction novels will activate stronger expression in the rational, affective and 

imaginaryy domains, respectively. T-tests were performed on the means of the domain 

scaless of the QRCL for these three genres. 
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Finally,, possible gender and age effects on the scales of the QRCL were 

exploredd with univariate tests. 

Results s 

Tablee 4.6 presents the results pertaining to the first approach to hypothesis 2a. 

Thee effects of the 'good' vs. 'bad' conditions are significant (p<0.00), both for the 

overalll  multivariate test as well as for each single scale. The effect sizes between 

'good'' and 'bad' conditions ranged high to very high, from 0.89 to 1.89. 

TableTable 4.6 Means, standard deviations, univariate significance (p) and 
effecteffect sizes (ES) of the conditions 'good'vs. 'bad' 

Scales s 

Rational l 
Affective e 
Imaginary y 

Anticipation n 
Comparison n 
Modification n 
Performance e 

N N 

Badd book 
Meann SD 

91.24 4 
82.81 1 
86.82 2 

68.65 5 
60.77 7 
60.33 3 
71.13 3 

16.40 0 
19.39 9 
19.15 5 

13.91 1 
15.27 7 
13.62 2 
15.94 4 

79 9 

Goodd book 
Meann SD 

108.90 0 
113.02 2 
111.88 8 

84.31 1 
75.20 0 
76.29 9 
98.00 0 

13.13 3 
17.36 6 
18.27 7 

13.79 9 
17.17 7 
13.26 6 
12.42 2 

86 6 

P P 

0.00 0 
0.00 0 
0.00 0 

0.00 0 
0.00 0 
0.00 0 
0.00 0 

ES S 

1.20 0 
1.64 4 
1.34 4 

1.13 3 
0.89 9 
1.19 9 
1.89 9 

Note:: multivariate test Hotellings T6158= 1.06, p= 0.00) 

Tablee 4.7 presents the results pertaining to the second approach to hypothesis 

2a.,, showing correlations between QRCL scales and appreciation score and school 

gradee rating for the no-instruction condition only. Only the correlation between 

comparisonn and appreciation does not exceed the 0.30 mark. 

TableTable 4.7 Correlations between QRCL-scales and appreciation (App.) or 
schoolschool grade (Sg) 

Process s 

Anticipation n 
Comparison n 
Modification n 
Performance e 

App. . 

.48 8 

.25 5 

.42 2 

.83 3 

Sg g 

.41 1 

.35 5 

.50 0 

.51 1 

Domain n 

Rational l 
Affective e 
Imaginary y 

App. . 

.47 7 

.63 3 

.56 6 

sg g 

.40 0 

.57 7 

.52 2 

Note:: /v=262, low correlations are in bold face 
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Hypothesiss 2b was partly supported, showing a significant stronger 

expressionn in the affective domain versus the rational and imaginary domains, for the 

psychologicall  novel (N=90). The t-tests also showed a significant stronger expression 

inn the imaginary domain versus the rational and affective domains, for science fiction 

(N=9).. Detectives (N=9) only showed a significant weaker expression in the 

imaginaryy domain, but not the hypothesized weaker expression in the affective 

domain.. Of course, the results for science fiction and detectives have to be 

interpretedd with caution because of the small samples. 

Univariatee tests for gender and age showed no significant effects on any of 

thee scales of the QRCL. 

Conclusion n 

Inn this second study specific hypotheses pertaining to the internal validity of 

thee QRCL were tested. Two approaches showed support for hypothesis 2a, 

implicatingg that the intensity of the cognitive processing by the reader as measured by 

thee scales of the QRCL, positively relates to the reader's appreciation of a literary 

work k 

Theree is a marginal indication for hypothesis 2b, that specific score profiles 

forr genre exist. Concerning this result, it should be noted that the distribution of 

bookss over the reported genres was too unbalanced (science fiction, N=9; 

psychologicall  novel, N=90; and detective, N=9), in order to estimate the effect with 

sufficientt accuracy. Thus, the question whether stronger expression of particular 

genress will occur more intensely in different domains of human thinking remains 

largelyy open for future attempts of empirical evaluation, that should guarantee 

sufficientt sample size for each of the genres. 

Thee scales of the QRCL seem unbiased for age and gender. However, it 

shouldd be noted that 75% of the subjects were women and that 85% of the subjects 

rangedd between ages 18 and 22. 
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STUDYY 3: EXTERNAL VALIDIT Y 

Method d 

Analogouss to the QRCL, the 'Questionnaire Re-Creative Cognition of Films', 

orr the QRCF, was designed in order to obtain an indication of the external validity, or 

thee extent to which the re-creative cognition approach is generalizable over other art 

formss (H3). Support for this hypothesis is sought by investigating whether 

hypothesess la, lb and 2a show similar outcomes for the data of the film 

questionnaire.. For the description of the methods, the reader is therefore referred to 

thee applicable sections from studies 1 and 2. Below, only the sample and the results 

fromm the replication research are discussed. 

Sample Sample 

Thee QRCF was administered to 504 psychology freshmen who were 

randomlyy assigned to one of three conditions: the 'bad' condition (N=83), the 'good' 

conditionn (N=83), and the 'no-instruction' condition (N=269). Sixty-nine subjects 

weree not considered in the analysis, because they reported they had never read a 

literaryy book, or because they failed to complete the questionnaire. The average age 

off  the freshmen was 21 ranging between 17 and 42, and 73% of the subjects were 

women. . 

Resultss replication of study 1 

Scalee reliabilities attained values all well above the 0.70 boundary, ranging 

betweenn 0.84 for anticipation and 0.89 for imaginary, except for the somewhat less 

heterogeneouss rational scale that attained an alpha of 0.76. 

Usingg confirmatory factor analysis, the covariance structure of the structuple 

scoress was analyzed by fitting the seven factors model to the covariance matrix of the 

subjectss from the neutral condition (N=268). Again, the chi-square test resulted in a 

formall  rejection of this model (x2 =102; df=33; p=0.00) and the AGFI = 0.86 does not 

attainn a sufficient level and the RMSEA (0.088) is above the 0.08 boundary for 
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acceptablee solutions; the 90 percent confidence interval for RMSEA is between 0.068 

andd 0.11, with a p-value for test of close fit  (RMSEA < 0.05) < 0.00. Only the GFi = 

0.944 exceeds the 0.90 boundary. 

Thee seven-factor model was then fitted to the data of all three conditions; 

againn the chi-square test resulted formally in a rejection of the model (y? =92.81; 

*#=33;; p=0.00). The alternative fit  measures, however, showed slight improvement 

(GFi(GFi = 0.95, AGFI = 0.88, and RMSEA value (0.086), with 90 percent confidence 

intervall  (0.072; 0.10), and a p-value for test of close fit  (RMSEA < 0.05) < 0.00. 

Thee value pattern of factor loadings and factor correlations and unique 

variancess for this analysis are similar to the results of the questionnaire for reading, 

withh again a remarkable low factor correlation between modification and 

performancee (-0.59). Also the domain factor correlations are again high (ranging 

fromm 0.85 to 0.92), showing considerable overlap between these factors, although the 

correlationss between the observed variables are considerably lower (ranging from 

0.711 to 0.74). Similar to the literature study, a possible alternative explanation was 

soughtt in a five-factor model with a singlee domain factor and four process factors; 

however,, this model could not successfully be retrieved from the data. 

Finally,, the correlations between the seven QRCF scales on the one hand and 

thee six cognitive and 12 personality scales on the other hand, were all acceptable 

fromm the point of view of discriminant validity. None of these correlations were 

substantiall  and none of these correlations attained values above the 0.30 boundary. 

Resultss replication of study 2 

Thee effects of the 'good' vs. 'bad' conditions are significant (pO.00), both 

forr the overall multivariate test as well as for each single scale. The effect sizes 

betweenn 'good' and 'bad' conditions were average to very high, ranging from 0.51 

forr anticipation to 1.72 for performance. 

Thee correlations of the QRCF scales with the appreciation score and school 

gradee rating for the no-instruction condition (N=259) are acceptable (0.33) to high 

(0.64).. Only the correlations of the anticipation scale with the appreciation score 

(0.23)) and with the school grade rating (0.14) are low. 

Thee univariate tests for gender and age showed no significant effects on any 
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off  the scales of the QRCF. 

Conclusion n 

Thee results indicate substantial evidence for the external validity, i.e. 

generalizabilityy over art forms, of the re-creative cognition model, with high 

reliabilityy estimates, and most aspects of convergent and discriminant validity 

supported.. Nonetheless, two less favorable aspects of the QRCF were uncovered by 

confirmatoryy factor analysis: the strong negative association between modification 

andd performance is unexpected, and the domain factor correlations are high. 

However,, a single domain factor model could not be retrieved from the questionnaire 

responses,, showing that the three domain factors, though highly correlated, are 

empiricallyy discernible. 

Off  378 correlations (7 QCPM scales * 54 cognitive and personality scales) 

nonee attained a value higher than 0.30, indicating that cognitive abilities and 

personalityy traits do not substantially affect the results. These correlations provide 

supportt for the construct validity of the QRCF, as an instrument that measures the 

effectt of narrative motion pictures on viewers, rather than viewer characteristics. 

Hypothesiss 2a pertaining to the internal validity, or the evaluative power of 

thee QRCF was tested and supported, again using two approaches. Both approaches 

showedd support that the intensity of the cognitive processing as measured by the 

scaless of the QRCF relates positively to the appreciation of the cinematographic 

work. . 

Thee scales of the QRCF show no bias for age and gender, however, it should 

bee noted that 73% of the subjects were women and that 84% of the subjects were in 

thee age range 18 to 22. 

STUDYY 4: PREDICTIVE VALIDIT Y 

Thee pseudo-experiments in studies 2 and 3 showed support for the ability of 

thee RCC as a model from which instruments may be derived with the ability to 

differentiatee between people who recalled either 'good' or 'bad' cultural products. 
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However,, since these were pseudo-experiments it could be argued that these results 

stemm from a halo effect. Such an explanation would imply that readers and watchers 

judgee 'good' products, irrespective of differences in cognitive activity, simply higher 

onn the questionnaires scales than 'bad' products. To find stronger support for the 

predictivee validity of the questionnaire, i.e., ability to predict whether a group has 

beenn exposed to either a higher or a lower appreciated film, a two-group experiment 

wass performed using the QRCF. 

Method d 

ExperimentalExperimental Manipulation 

Inn this experiment, two movies were shown to two different groups of people; 

onee was considered a bad movie, the other a good movie. The movies were selected 

onn the basis of the international movie database (www.imdb.com) that holds 

informationn on virtually any movie ever made. Amongst other things, this site 

enabless its visitors to rate movies they have seen. From the database two movies 

weree drawn, that were 1) both A movies, 2) both had played in the theatres 3) were 

nott too far apart in year of making and in genre, but that were available for rent or 

salee and with a maximum difference in rating. Gus van Sant's Even Cowgirls get the 

BluesBlues (1993) was rated by 580 people with a 3.7 on a scale from 1-10. The movie 

wass nominated (1995) for two Razzie awards, for worst actress and for worst 

supportingg actress. Giuseppe Tornatore's Nuovo Cinema Paradiso (1989) got 5396 

ratingss with an average of 8.2 on a scale from 1-10, now ranking up to the 123rd place 

off  the all time movie list. The film got many nominations and won many awards, 

amongg others the Academy Award for 'best foreign language film' (1990). 

Sample Sample 

Ninetyy subjects were randomly assigned to either condition, resulting in two 

groupss with 45 subjects. Of the 32 males (36%), 17 watched the 'good' movie and 15 

attendedd the 'bad' movie. After viewing the movie, the QRCF was administered to 
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bothh groups. 

AdditionalAdditional measures 

Thee aforementioned appreciation scale and school grade were again assessed. 

Inn addition 27 words, representing concepts referred to by Finke et al. (1992) as 

preinventivee sproperties, that are typically used by critics to label cultural products 

(e.g.. novel, ambiguous, congruence, thrilling, varied) were administered, to 

investigatee to what extent these items would differentiate between conditions. For 

eachh word the subjects were asked to rate these words on a five point rating scale, 

rangingg from 1 to 5 (very applicable). 

StatisticalStatistical Analysis 

Scalee means between the good and the bad conditions were compared with t-

tests,, and effect sizes (ES) were calculated. Appreciation scale and school grade were 

correlatedd with the scales of the QRCL. Finally, t-tests were performed on the means 

off  the evaluative items, for an explorative investigation of the possibility that these 

conceptss provide an alternative explanation. 

Results s 

Tablee 4.8 presents the scale means, standard deviations, the significance of 

thee t-tests, and effect sizes. Five scales differentiate significantly between the good 

andd the bad condition and with large effect sizes, ranging between 0.60 and 1.49. The 

comparisonn and modification scales have very small effect sizes (0.39 and 0.14 

respectively)) and do not significantly discriminate between conditions. 

Correlationss with the appreciation scale ranged between 0.40 (modification) 

andd 0.83 (performance). Correlations with school grade ranged from 0.45 (modif.) to 

0.733 (affective). T-tests on the means of the 27 typical labels showed that six items 

significantlyy discriminated between conditions, a unity (ES= 1.19), empathie (ES= 

1.04),, predictable (ES- 0.81), meaningful (ES= 0.77), superficial (ES= 0.56), and 

simplee (ES- 0.44). 
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TableTable 4.8 Means, standard deviations, significance(p) and effect sizes 
(ES)(ES) of Cowgirls vs. Cinema Paradiso 

Scales s 

Rational l 
Affective e 
Imaginary y 

Anticipation n 
Comparison n 
Modification n 
Performance e 

Cowgirlss (bad) 
Meann SD 

88.38 8 
84.38 8 
88.13 3 

64.07 7 
60.47 7 
65.18 8 
71.18 8 

15.29 9 
19.58 8 
17.13 3 

14.06 6 
15.93 3 
11.22 2 
16.77 7 

Cinemaa Paradiso 
Meann SD 

100.71 1 
106.24 4 
99.58 8 

79.67 7 
66.73 3 
66.89 9 
93.24 4 

15.28 8 
18.86 6 
20.79 9 

19.10 0 
15.80 0 
13.56 6 
12.94 4 

P P 

0.00 0 
0.00 0 
0.00 0 

0.00 0 
0.06 6 
0.51 1 
0.00 0 

ES S 

0.81 1 
1.14 4 
0.60 0 

0.94 4 
0.39 9 
0.14 4 
1.49 9 

NN 45 45 

Conclusion n 

Fivee of the scales indeed provide an instrument to measure the quality of a 

movie,, whereas the comparison scale, although not significant, still attains a small 

effectt size. The modification scale does not seem to differentiate between the 

conditions.. Besides the inability of the modification scale to differentiate between 

conditions,, it also shows the lowest association with the appreciation scale and 

schooll  grade. The discriminating power of the judgment free scales of the QCPF is 

placedd in perspective by the fact that of 27 typical labels, only six showed significant 

discriminatingg ability between these two movies, with effect sizes that are in the 

samee range as those of the QCPF. 

DISCUSSION N 

Thee concept of re-creative cognition was operationalized with a model for 

cognitivee processes that may play a part in the evaluation of cultural products. The 

modell  discerns four cognitive processes that may function within three domains of 

humann consciousness. Using facet theory and typical measures two instruments with 

reliablee scales for the evaluation of cultural products, i.e. literature and film, were 

constructedd based on this model. Hypotheses concerning the construct, internal, 

externall  and predictive validity of the model were investigated, and in most cases 

confirmed. . 
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Inn the first study support was sought for the construct validity of the 

questionnairee for literature, showing that the hypothesized processes and domains are 

indeedd empirically discernible, and showing that the questionnaire seems to measures 

qualitiess of books rather than personality traits or cognitive abilities. These findings 

weree reaffirmed in study 3 for viewers of motion pictures. Regarding the structure of 

thee RCC model that the literature and film questionnaires are based on, the model 

wass fitted on two sets of data for both instruments, which attained an acceptable 

goodnesss of fit  level in the case of literature and a somewhat poorer fit for film. 

Nonetheless,, the similar parameter pattern that is found for literature and film, and 

thee fact that the fit for the film model is only marginally below the level of 

acceptability,, is interpreted as support for the model. The fit measures and the 

parameterr pattern underscore that the RCC can be recovered from the respective 

questionnairee responses. Although, the domain factors are highly correlated on a 

latentt level, it was impossible to fit a model with a single domain factor on the data, 

indicatingg that the domain elements are indeed empirically discernible. 

Studyy 2 showed that the amount of cognitive activation indeed relates to 

aspectss of books, i.e., the appreciation of the literary works, both in a pseudo 

experimentt and in a correlational analysis. Evidence was found that readers, who 

recalledd books they appreciated, show significantly higher scores on the cognitive-

processingg scales than those readers who recalled books they did not appreciate. In 

addition,, sufficiently high correlations were found between the appreciation scale and 

thee school grade for quality on the one hand and the QRCL scales on the other hand, 

alsoo substantiating the hypothesized relation. Again, these findings were underscored 

byy the results for film viewers in the third study. An interpretation of these results in 

termss of a halo-effect would imply that on the whole, readers and watchers judge 

'good'' books and movies higher on the questionnaires scales than 'bad' books and 

movies,, irrespective of differences in cognitive activity. Yet, the items of the 

questionnairess do not use words like good or bad, but merely measure more or less 

cognitivee activity. In addition, such a halo-interpretation would not provide an 

unambiguouss explanation for differences in correlations, which are found between 

thee questionnaire^scales and appreciation and school grade, nor for the differences of 

thee effect sizes between readers and viewers of good and bad books and movies. In 
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particularr the difference between lowest and highest effect size of the scales of the 

questionnairess is 1.00 for both instruments. These differences in correlations and 

effectt sizes are difficult to explain with a simple halo-interpretation, whereas a 

cognitivee interpretation not necessarily implies the same levels of effect for every 

dimension.. Another counterargument could be that the elements of the structures 

facet,, i.e., structural and stylistic principles, are equally distributed across the 

respectivee scales. If subjects only judge word meanings, this structures facet would 

becomee a large source of variance in the QRCL scales, and the processes and 

domainss facets would have a weaker presence in the responses. For another aspect of 

books,, genre, an indication was found for a stronger expression in the emotional 

domainn than the rational and imaginary domains for psychological novels; the two 

otherr genres unfortunately reached insufficient sample size to draw conclusions about 

thee hypothesized effects. 

Studyy 3, the replication of the literature studies for the cognitive processing of 

filmfilm  support the external validity of the re-creative cognition approach, i.e., the 

generalizabilityy over art forms. In addition, the similarity of the outcomes that were 

foundd between the literature and film models may also be regarded as considerable 

supportt for the re-creative cognition approach as a whole by reaffirming the construct 

andd internal validity of the proposed model. 

Studyy 4 investigated the predictive validity of the film questionnaire scales on 

thee appreciation of films with a two-group experiment. Except for modification, the 

resultss indicated stronger cognitive processing for higher appreciated motion 

pictures.. Ratings of 27 preinventive properties, i.e., properties traditionally 

consideredd important features of the quality of cultural products, showed that the 

levelss of effect as measured by the scales of the film questionnaire were similar to the 

levelss of effect that 6 of 27 of preinventive properties attained. 

Althoughh the model fit  showed that all process and domains were empirically 

discernible,, some problems were found for the modification scale. In the model fit 

forr both literature and film, the modification scale seems to have a negative relation 

withh the performance scale, indicating that more anticipation results in decreased 

modification.. In addition the modification scale is the only scale that has no 

predictivee validity on the appreciation of films in thee final experiment, indicating that 
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thee amount of modification has no relation with the appreciation of the evaluated 

films.films. From the model fit  it has to be concluded that the modification process appears 

too be active during processing, however without a linear positive relation with 

appreciationn of the work, which may be explained by Berlyne's (1974) curvilinear 

findingss that disturbance increasing decreases the hedonic value past the optimum. 

Thee negative relation between modification and performance may indicate that 

books,, or films that hinder performance induces modification, after all the less sense 

aa movie makes, the more someone will searching for the needed modifications to 

createe a coherent story. As this may be the case for both good and bad movies, the 

modificationn scale has no relation with the appreciation of the work is found. 

Despitee the inability of the modification scale to differentiate between 

conditions,, the scale shows small but significant correlations with the appreciation 

scalee and school grade. However, these correlations are interpreted as a halo-effect as 

thesee are correlations with the overall judgments of the quality of the movie that 

includee the within group variance. 

Thiss finding may also be an indication for the involvement of two types of 

cognitivee processes as distinguished by Finke et al. (1992): generative processes such 

ass anticipation, comparison and performance that have a positive linear relation with 

thee appreciation of the evaluated work, and exploratory processes such as 

modificationn that may have a curvilinear association with the appreciation of the 

evaluatedd work. 

Thee fact that cognitive proceses take part in the evaluation of cultural 

productss provides substantial support for the field of cognitive psychology as a 

whole.. The findings may also offer additional insight to the question whether specific 

processess are involved in such fields as human reasoning (Meili, 1981; Sternberg, 

1994),, problem solving (Duncker, 1945; De Groot, 1978; Mumford et al., 1997; 

Newelll  et al., 1958, 1962; Selz, 1913), mental models (Johnson-Laird, & Byrne, 

1993)) and creativity (Gruber et al., 1962; Finke et al., 1992; Sternberg, 1998), or 

whetherr a limited number of cognitive processes may be responsible for human 

thoughtt of any kind. The current research makes no statements pertaining to possible 

relationss among the processes, not answering questions whether certain cognitive 

processess trigger others, whether these processes maintain a cyclic or dynamic 
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relationn to each other as presumed in Selz's theory, or whether different cognitive 

processess function independent of each other. 

Thee involvement of different domains in the evaluation of cultural products 

weree less supported, as the identified domains, although discernible, appear to be 

highlyy correlated, indicating substantial overlap. 

Howw does the RCC model relate to the field of empirical esthetics, and 

literaturee and motion picture reception? Assumptions from experimental esthetics 

thatt esthetic pleasure is enhanced by recreating or recomposing a work of art (cf. 

Boselie,, 1979), while fillin g in the blanks (Iser, 1978; Fauconnier, 1984), are given 

concretee form in the RCC and were operationalized by means of the literature and 

filmm questionnaires. 

Finally,, since the amount of cognitive activation for most domains and 

processess positively relates to the esthetic pleasure offered by a cultural product, the 

measuree of activation may function as a predictor of the esthetic judgment of the art 

perceiver,, and consequently, as a less subjective predictor of the quality of a creative 

product.. Studies pursuing creativity have developed software, for instance BACON 

andd HUYGENS (Cheng & Simon, 1995; Sternberg, & Lubart, 1996) emulate the 

creativee scientific discovery process and Johnson-Laird's (1988; 1991) program 

improvisess jazz. It seems, however, crucial to these studies to understand the 

perceptionn of creative products as well, for creativity is defined by its reception. In 

understandingg the processes that may be responsible for re-creating, the processes 

responsiblee for creating may be better understood and subsequently be implemented 

inn these emulation programs. 

Whatt does the future look like for re-creative cognition? A next step may be 

too create domain and process profiles for books and films, to understand the effect of 

specificc properties of these products on specific processes. Subsequently, the success 

orr failure of literary and cinematographic works may be understood in terms of the 

processess they activate or lack to activate and the domains they seize upon. Then, one 

day,, an emulation program, such as Johnson-Laird's (1988; 1991) jazz program may 

bee designed to create novel motion pictures or literature. 
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SUMMARY Y 

Ann imaginary line can separate the chapters of this dissertation in two parts, 

wheree the first two chapters form the first part and the last two chapters form the 

secondd part. This division could be termed as a shift in the unit of analysis. In the 

firstt two chapters the possible applicability of two completely different methods is 

evaluated.. Here are the respective methods the subject of study, in other words unit 

off  analysis, whereby the applicability concerns the primary goal of this dissertation: 

thee development of a model for the processing of cultural products. The last two 

chapterss are concerned with the development of this model, whereby the relevant 

modell  the subject of study is, or in other words the unit of analysis. In this thesis, the 

assumptionn that cognitive processes play a role in the evaluation of cultural products 

iss the most fundamental. In order to enable the development of this model, first the 

potentiall  usability of two possible approaches for studying the cognitive processing 

off  cultural products, were evaluated: an exploratory sequential approach and a 

confirmatoryy questionnaire approach. 

Chapterr 1 contains the evaluation of the sequential approach. The method 

proposedd by Dijkstra and Taris is evaluated on its construct validity, the extent to 

whichh the method measures what it professes to measure. In this chapter it is 

demonstratedd that the method does not lead to unambiguous results, and that this 

methodd consequently is completely unsuited for further application in scientific 

research. . 

Thee second chapter evaluates the possibilities offered by a questionnaire 

approachh for the measurement of cognitive processes. By evaluating Sternberg's 

acceptedd process theory of intelligence, a view is formed of the extent to which a 

questionnairee approach reveals cognitive processes. Seeing support is found for 

Sternberg'ss theory, it is presumed that the questionnaire approach can be useful in 
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researchingg cognitive processes. 

Inn the last two chapters of the dissertation the last method is therefore used 

forr the ultimate objective, the development and testing of a model for the cognitive 

processingg of cultural products, also known as re-creative cognitive processing. 

Chapterr 3 contains the pilot version of the model that describes the cognitive 

processess that form the basis for the judgment of works of art (literature, theatre, 

architecture).. In this first version it is assumed that the processes responsible for re-

creativee cognition are: encoding, comparison, modification and performance. These 

processess are activated in the three domains of consciousness of the art-observer 

(reader,, viewer, listener), known as: the rational, affective and imaginary domains. 

Onn the basis of two studies several hypotheses derived from the model are 

empiricallyy tested, with regard to esthetic judgments of literary texts. In the first 

study,, a somewhat modified model is supported by the results. Correlations with 

cognitivee tests and personality details show signs of convergent and discriminant 

validityy of the measured cognitive processes. In the second study there is support for 

thee hypothesis that the extent of activity of the four cognitive processes within the 

threee domains of consciousness during the reading, is positively related to the 

appreciationn of the literary text. 

Thee results of this pilot gave rise to improving the model through replacing 

thee non-fitting coding scale with an anticipation scale. The model is investigated in 

thee last chapter. The studies described in chapter 3 are repeated. Also the anticipation 

scalee appeared to fit  in the model. Subsequently a questionnaire for the cognitive 

processingg of films was derived from the model for re-creative processing of cultural 

products.. Through replicating the described studies with the film questionnaire, 

additionall  support for the overall approach was received, in addition to an indication 

forr external validity. Finally, the film question list was applied in an experiment 

wheree two films were shown, a film that was valued lowly and and film valued 

highlyy by the international film public. Research was conducted in to what extent the 

appreciationn for a film can be predicted through the separate processes and domains. 

Inn the experiment, it appeared that the modification scale could not predict the 

appreciationn of the movie, this in contrast to all other scales that can indeed function 

ass predictors for the esthetic appreciation of a cultural product. These findings give 

moree insight to what could form the basis for the evaluation of cultural products. In 
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thee future, cognitive profiles for art works could point to which processes an art 

productt exactly affects in order to reveal the exact working of such a product. 

Possiblyy artists could use this knowledge to work more effectively and create art-

productss that are more highly valued. They to whom these thoughts are still 

improbablee dreams of the future, can be possibly cleared up by some of the 

simulationn research of creativity. Worthwhile simulation programs for scientific 

discoveryy and jazz music already exist. Given the fact that the quality of a cultural 

productt almost must be defined by it's measure of appreciation, the knowledge of the 

relationshipp between the re-creative processing of and appreciation can contribute to 

thee further development and improvement of these simulation programs. 
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Eenn denkbeeldige lijn kan de hoofdstukken van deze dissertatie in twee delen 

scheiden,, waarbij de eerste twee hoofdstukken het eerste en de laatste twee 

hoofdstukkenn het tweede deel vormen. Deze scheidslijn zou men kunnen typeren als 

eenn shift in de unit of analysis. In de eerste twee hoofdstukken wordt de mogelijke 

toepasbaarheidd van twee volstrekt verschillende methoden geëvalueerd. Hierbij zijn 

dee respectievelijke methoden onderwerp van studie, oftewel unit of analysis, waarbij 

dee toepasbaarheid betrekking heeft op het hoofddoel van deze dissertatie: de 

ontwikkelingg van een model voor de verwerking van culturele producten. Op de 

ontwikkelingg van dit model hebben de laatste twee hoofdstukken betrekking, waarbij 

hett inhoudelijke model onderwerp van studie is, oftewel unit of analysis. Aan dit 

proefschriftt ligt de veronderstelling dat cognitieve processen een rol spelen bij de 

evaluatiee van culturele producten als meest centrale aanname ten grondslag. Om de 

ontwikkelingg van dit model mogelijk te maken, werden allereerst de volgende twee 

benaderingenn om de cognitieve verwerking van culturele producten in kaart te 

brengenn op hun mogelijke bruikbaarheid geëvalueerd: een sequentiële benadering en 

eenn vragenlijst benadering. 

Hoofdstukk 1 behelst de evaluatie van de sequentiële benadering. De door 

Dijkstraa en Taris voorgestelde methode wordt geëvalueerd op diens construct 

validiteit,, de mate waarin de methode meet wat deze pretendeert te meten. In dit 

hoofdstukk wordt aangetoond dat de methode niet leidt tot ondubbelzinnige resultaten 

enn dat deze derhalve volstrekt ongeschikt is om te worden toegepast in 

wetenschappelijkk onderzoek. 

Hett tweede hoofdstuk evalueert de mogelijkheden die een benadering met 

vragenlijstenn biedt met betrekking tot het meten van cognitieve processen. Door de 

geaccepteerdee proces theorie van intelligentie van Sternberg te evalueren, wordt een 
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beeldd gekregen van in hoeverre een vragenlijst benadering cognitieve processen kan 

blootleggen.. Aangezien steun wordt gevonden voor de theorie van Sternberg, wordt 

aannemelijkk gemaakt dat de vragenlijst benadering zinvol kan zijn in het onderzoek 

naarr cognitieve processen. 

Inn de laatste twee hoofdstukken van de dissertatie wordt de laatste methode 

dann ook ingezet voor het uiteindelijke doel, de ontwikkeling en toetsing van een 

modell  voor de cognitieve verwerking van culturele producten, ook wel aangeduid als 

re-creatievee cognitieve verwerking. 

Hoofdstukk 3 behelst de pilot versie van het model dat de cognitieve processen 

diee ten grondslag zouden liggen aan het beoordelen van kunstwerken (literatuur, 

toneel,, architectuur) beschrijft. In deze eerste versie wordt verondersteld dat de 

processenn verantwoordelijk voor re-creatieve cognitie, codering, vergelijking, 

modificatiemodificatie en prestatie, geactiveerd worden in drie bewustzijnsdomeinen van de 

kunstwaarnemerr (lezer, kijker, luisteraar), te weten: het rationele, affectieve en 

imaginaireimaginaire domein. Aan de hand van twee studies zijn enkele aan het model 

ontleendee hypothesen empirisch getoetst met behulp van esthetische oordelen over 

literairee boeken. In de eerste studie werd een enigszins aangepast model gesteund 

doorr de resultaten. Correlaties met cognitieve tests en persoonlijkheidsgegevens 

gevenn aanwijzingen voor convergente en discriminante validiteit van de gemeten 

cognitievee processen. In de tweede studie werd steun gevonden voor de hypothese 

datt de mate van activiteit van de vier cognitieve processen in de drie 

bewustzijnsdomeinenn tijdens het lezen, positief samenhangt met de waardering van 

dee literaire tekst. 

Dee resultaten van deze pilot gaven aanleiding om het model te verbeteren 

doorr de niet in het model passende schaal codering te vervangen door een anticipatie 

schaal.. Dit model wordt onderzocht in het laatste hoofdstuk. De onder hoofdstuk 3 

beschrevenn studies werden herhaald. Ook de anticipatie schaal bleek hierbij binnen 

hett model te passen. Vervolgens werd een vragenlijst voor de cognitieve verwerking 

vann speelfilms afgeleid van het model voor de re-creatieve verwerking van culturele 

producten.. Door de beschreven studies nogmaals te repliceren met de filmvragenlijst, 

werdd additionele steun voor de aanpak in zijn geheel verkregen, alsmede een 

indicatiee voor de externe validiteit. Tenslotte werd de filmvragenlijst nog ingezet in 

eenn experiment waarbij een tweetal films werden vertoond, een film die laag 
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gewaardeerdd werd en een film die hoog gewaardeerd werd door het internationale 

filmpubliek.filmpubliek. Er werd onderzocht in hoeverre de waardering die men voor een film 

heeftt kan worden voorspeld door de afzonderlijke processen en domeinen. In dit 

experimentt bleek de modificatie schaal de waardering die men voor een film heeft 

niett te kunnen voorspellen, dit in tegenstelling tot alle overige schalen die als 

predictorr kunnen functioneren van de esthetische waardering voor een cultureel 

product.. Deze bevindingen geven meer inzicht in de processen die ten grondslag 

kunnenn liggen aan de evaluatie van culturele producten. In de toekomst zouden 

cognitievee profielen voor kunstwerken kunnen uitwijzen op welke processen een 

kunstt product precies aangrijpt om de precieze werking van zo'n product bloot te 

leggen.. Wellicht zouden kunstenaars deze kennis kunnen benutten om effectiever te 

werkenn en kunstproducten te realiseren die hoger gewaardeerd worden. Voor wie 

dezee gedachte vooralsnog onwaarschijnlijke toekomstmuziek is, kan het simulatie 

onderzoekk naar creativiteit wellicht een en ander verduidelijken. Verdienstelijke 

simulatieprogramma'ss voor wetenschappelijke ontdekkingen en jazz muziek behoren 

reedss tot de realiteit. Aangezien de kwaliteit van een cultureel product welhaast moet 

wordenn gedefinieerd in de mate van waardering ervoor, kan kennis over de relatie 

tussenn re-creatieve verwerking van en waardering voor culturele producten, een 

bijdragee leveren aan de verdere ontwikkeling en verbetering van deze 

simulatieprogramma's. . 
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