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Summary. Reflection-impulsivity determines the extent to which a man solving
cognitive tasks is considering the accuracy of obvious answers and the cognitive
speed. An indicator of reflection is a long response time and a small number of
errors, and impulsivity — short response time and high number of errors. The main
objective of own research was to examine whether people in early, middle and late
adulthood have different reflection-impulsivity cognitive style. Own studies were
attended by 180 adults. For the measurement of reflection-impulsivity one used the
Matching Familiar Figures test, while the test material was pictorial. The results
show that subjects in early, middle and late adulthood differ in terms of cognitive
style of reflection-impulsivity as measured by the MFF test. However, we wish to
emphasize the fact that this result raises our doubts. The reflection-impulsivity
indicator expressed as the number of errors and response time is suitable only for
young adults and older one

should seek other indicators of this variable.
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Introduction

The problem of cognitive style is the object of interest examined by many con-
temporary Polish researchers (e.g. Radziwiltowicz, 2004; Borkowska, 2005; Lipows-
ka, 2011). There are various concepts explaining the mechanisms of reflective and
impulsive functioning. The most often, reflection-impulsivity are considered as
significant property of information processing, the so-called cognitive rate: impul-
sivity is associated with response rate and committed errors, and reflection — with
the slower rate of response and greater correctness of tasks solving. The literature
points to the adaptive value of the reflection-impulsivity in cognitive functioning
(com. Kogan, 1976). Most often it is assumed that reflective persons cope better with
tasks that require analysis of the details and converging problems solving, while
impulsive one — the tasks which require a global analysis and divergent problems.

Adres do korespondengji: Paulina Michalska, e-mail, pmichalska@ukw.edu.pl

strona 573



In this context the ability to assess the reflection-impulsivity dimension during
the whole human life is important. It allows to predict one’s cognitive effective-
ness in particular situations and adjust the demands or support to the individual
style of the information processing. Moreover, although the reflection-impulsivity
dimension describes cognitive functioning at every stage of human development,
most of the existing research on this topic concerns children and adolescents. The
knowledge about the changes in the reflection-impulsivity in adulthood needs to
be completed. At the same time, it is not clear whether the methods based on the
assumption of negative correlation between the speed and accuracy of responses
used to measure the reflection-impulsivity are suitable for the assessment of this
dimension during the whole lifecycle because of the lack of homogeneity of the
age-related changes in these two parameters of cognitive tasks performance. In re-
sponse to the above mentioned deficiencies, we present the results of research on
the reflection-impulsivity, including the evaluation of the validity of this cognitive
dimension measurement in early, middle and late adulthood.

Reflection-impulsivity

Dimension of cognitive style reflection-impulsivity is determined by the extent
to which an individual solving cognitive tasks is considering the accuracy of the
answers (among others Kogan, 1976; Messer, 1976; Nosal, 1979; Matczak, 1982a, b,
1992; Kozhevnikov, 2007). It manifests itself in situations in which a person is faced
with a specific cognitive problem and must choose one of the possible solutions
that compete with each other. Matczak (1992) defines reflection as the tendency to
carefully analyze potential solutions in order to avoid mistake and find the most
correct solution. Reflective persons are characterized by the fact that they commit
fewer mistakes, postpone their statements and have a long time of response, but
all in order to find the best solution. They prefer logical-verbal elements of the sit-
uation and versatility of information collection. They focus attention on the tasks
better, directing it to relevant content from a particular point of view. They are also
characterized by a higher level of capacity for analysis and synthesis perception.
This feature is conducive to converging problems solving. Moderate reflection is
associated with a high demand for stimulation. It should be emphasized that in
order to determine this dimension of cognitive style, it is not enough only to have
a long time of response, but the condition of correctness of task should also be met.

In contrast, impulsivity is defined as the tendency to adopt the first solution
that comes to mind, without regard to its correctness (Matczak, 1992). A clear in-
dicator of this feature is the short response time and high number of errors. Im-
pulsivity is conducive to solving the divergent problems. Impulsive people have
a high sensitivity to sensory stimuli, and their attention is more dispersed. They
have a tendency to involuntary memorizing and are rather one-sided with respect
to problematic situations. This feature is more beneficial in situations in which the
reliability of work does not matter, and only the result of the work measured with
speed. Reflection is considered to be a developmentally and cognitively more bene-
ficial way to reduce stimulation, as in case of impulsive people it is rather a way to
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escape the incoming information, which is a barrier to the development of cognitive
structures.

Research of Matczak (1982b, 1991b, 1997) the relationship between cognitive
style and intellectual abilities have proved that only the number of wrong answers
in the MFF test negatively correlated with the number of points achieved in the
Raven test. In contrast, there was no association of the results with response time.
Research of Quiroga et al. (2011) suggest, however, that reflection-impulsivity are
associated with the decision-making process, and intelligence plays a minor role
in the differentiation of the studied groups. Research by Ledzinska, Battala and
Stolarski (2014) confirm the assumption that the decision-making time is the most
important predictor of reflection-impulsivity.

Developmental changes in reflection-impulsivity

So far, there are few data on developmental changes in this area, although one
collected rich material about changes with age in terms of individual abilities de-
termining the reflection of behavior (com. Matczak, 1982b). It is known that the
reflection in children increases with age, and the trend is noticeable in different
cultures. Reflection-impulsivity dimension is revealed as early as in preschool age,
and preferences are developed quite early and are characterized by a relatively high
stability.

Answer about the significance of changes in this field are provided in a theory
of mental development by Piaget (1991, 2006). The formation of the reflection is
influenced by the transition from the stage of preoperative thinking to specific and
then formal operations. As a result, the child realizes that the first best solution to a
problem is not the only one possible. In a further development, the child becomes
able to apply methods enabling the consideration of all available possibilities of
solutions, and finally the final choice. Another ability contributing to the develop-
ment of reflection is critical thinking and the related slowdown in the rate of think-
ing. Furthermore, it was found that individual differences in this area are mainly
found in younger children, and tend to fade with age. Matczak (1982b) emphasizes,
however, that if the differences between reflective and impulsive people were not
caused by the difference of the pace of development, then in the studied dimension
one would observe rather the advantage of the individual differences over develop-
mental ones. It should be noted that previous research on the discussed cognitive
style included only children in preschool and school age.

So far, a few attempts were taken to study the reflection later in life, focusing on
childhood, which is an important prerequisite to undertake research in the adult-
hood (com. Matczak, 1992). For example, in studies of Coyne and colleagues (1978)
it was found that older adults were more impulsive than younger ones, there was a
shorter latency and more errors in case of older people. This result may indicate the
presence of impulsivity in the elderly, but can also indicate a deterioration in cog-
nitive functioning that causes committing more errors. This result tends to reflect
the specificity and stability of reflection-impulsivity indicator in aging humans, in
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which there is a general slowing of cognitive function and appearance of the natural
changes — also of a deficit — in the area of information processing.

Reflection-impulsivity measurement

Measurement of the dimension of reflection-impulsivity includes an assess-
ment of the speed and accuracy of response tested in such tasks, where these two
characteristics are negatively correlated with each other (Matczak, 1992). Tasks to
measure this trait should not require complex processes of reasoning, or the share of
long-term memory, but must cause a significant degree of uncertainty as to which
solution is correct. Thus, the optimal degree of difficulty of tasks is a necessary con-
dition for the diagnostic value of the tasks leading to the above-described negative
correlation.

The studies used mainly tasks consisting in searching among similar objects
of the ones which are identical in accordance with a specified pattern. The most
commonly used research methods include the Matching Familiar Figures-MFF test,
the Delayed Recall of designs-DRT test and Haptic-Visual Matching-HVM test. The
MFF and DRT tests refer to visual observations, and HVM test also to the tactile
perceptions. In the case of MFF test, the objects for comparison with the pattern are
presented at the same time, while in the DRT and HVM tests after a period of defer-
ment. These methods pose before the subject the problems of a converging nature,
provide possible solutions and the number of possible responses, as well as require
a simple form of categorizing objects according to the criterion “the same-different”.

Based on the results obtained in the MFF test it is concluded that the reflection
is manifested at less than the median response times and less than the median num-
ber of errors. This method proposed by the author of the test is defined as a classic
indicator of reflection-impulsivity. This method, however, has many limitations.
Matczak (1992) indicates that short response times and a small number of errors can
arise from an apparent ease of the task, and at the same time of extraordinary capa-
bilities of the subject. In contrast, long response times may indicate low possibilities
of the subject, as well as the difficulty in concentration, personal characteristics, fear
of answering. It should be stressed that only the combined use of both components
allows the diagnosis of the dimension of reflection-impulsivity. It also happens so
that during the test there are responders who give answers quickly and correct-
ly, and slowly and wrong, which can indicate the presence of relatively stable in-
dividual preferences, which makes these person neither reflective nor impulsive.
This method of diagnosis does not always allow to determine cognitive style in all
subjects, because in about 40% this figure will be higher or lower in relation to the
group median.

For calculation of the results in the MFF test one can also apply other indicators
(Matczak, 1992). Most often it is an indicator including response time and num-
ber of errors. There is, inter alia, an impulsivity indicator showing the difference
between the number of errors and response time, which is converted to standard
scores. In addition, there is a rank reflection indicator which value is a rank of the
sum of ranks obtained by the test in terms of response time (in ascending order)
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and the number of errors (in descending order). The rank indicator order, however,
will inform about the reflection-impulsivity against the group, and will not be used
to diagnose an individual, because it is most commonly used in clinical or research
groups. It is determined by ordering the identified group response times in order
from lowest to highest, and the number of errors in reverse. In psychological prac-
tice, the MFF test is primarily used as a complement to the diagnosis of intellect,
because cognitive style is an important factor determining the degree of use of in-
tellectual capacity.

For the final diagnosis of cognitive style, an important role is played by the
correct interpretation of the results obtained by the respondent (Matczak, 1992). For
example, borderline or moderate results in terms of reflection may indicate a pos-
itive incentive to perform cognitive tasks, as well as a realistic self-assessment of
own abilities. Extreme results, especially in terms of reflection may be indicative of
a high cognitive activity and strong motivation to complete the task and indicate
the mastery of strategy of control or excessive caution. High scores in the scope of
impulsivity the most often mean that a person does not feel the need to exercise
control over her own cognition (aspect of motivation) and she has not mastered the
relevant strategies of control (low level of metacognitive ability). It is worth not-
ing that the problem of measuring the reflection-impulsivity became the subject of
lively scientific discussion between Block et al. (1974, 1986) and Kagan and Messer
(1975). The value of the test was also questioned by Becker with the team (1978).
Block, Block and Harrington (1974) have questioned the accuracy of the MFF test,
because their research revealed a lack of correlation between the response time and
behavioral and personality variables with simultaneous correlation of errors with
intellectual competence. Kagan and Messer (1975) believed, however, that these ac-
cusations can be weakened by two premises. Firstly, reflection-impulsivity mea-
sured by the test is the only feature of cognitive style, which manifests itself in a
particular class of situations of solving problems. Secondly, the response time and
the number of errors must be recognized together. Finally, the discussion was not
resolved, but thanks to it attention was paid to methodological problems associated
with measuring the reflection-impulsivity in people at all ages. Left unanswered
was the question of what happens to the index of reflection-impulsivity when with
the increase in the number of errors increased also the response time.

The aim of study

The main purpose of own research was to examine whether people in early,
middle and late adulthood differ in terms of cognitive style reflection-impulsiv-
ity as measured by the MFF test. Among the Polish researchers Matczak (1982a,
1982b, 1990, 1991a, 1991b, 1996, 1997) has conducted several studies on reflection
-impulsivity in people of school age, in the period of adolescence and early adult-
hood. Her research has showed that in each of these groups, the number of er-
rors significantly negatively correlated with response time, which can justify the
application of MFF test in people at all ages. Another argument for the use of this
test in different age groups is the fact that adult response times are shorter than in
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case of children at school age, and the number of errors — comparable. This may
prove the usability of the MFF test to study youth and adults, even in its origi-
nal form. Previous studies by Matczak have indicated, among other things, that
the average response times for groups: school age, adolescence and adulthood are
almost identical. It has been observed that the accuracy of the provided answers
increases in school-age and adolescence, in case of young adults it reaches a level
typical for the end of school age. It also indicated that the data on the development
of reflection trend are consistent with assumptions about the increase of reflection
with age, but these trends were less pronounced than expected. The researcher
stresses that the attempts to study reflection and impulsivity in adults are scarce
and knowledge incomplete, which is confirmed by the carried out by us analysis
of the results in the introduction to this article. Taking up the subject of reflection-
-impulsivity in adulthood may supplement the gaps and indicate future directions
of research in this area.

The research has also studied the previously not undertaken in the literature
issue of adequacy of reflection-impulsivity indicator based on the number of errors
and response time for the determination of cognitive style of adult subjects, espe-
cially with regard to persons in late adulthood. Based on the current knowledge
about cognitive functioning, it can be assumed that in case of people in late adult-
hood, who also present a general slowing down of cognitive processes, response
times will be longer than in younger age (Salthouse, 2012). It can be assumed that
the lengthening of the response time will contribute to the determination of older
people to be more reflective than younger people. This prompted us to reflect on the
nature of the reflection-impulsivity indicator in adulthood (see Analysis of results).

Method

For measurement of the variables one has used the Matching Familiar Figures
Test. The author of original test is Kagan (see Kagan, Pearson, Welch, 1966), and
the Polish adaptation was made by Matczak (1992). In practice, this test is used as
a complement to the diagnosis of intellect. In the studies one found an association
between reflection-impulsivity and school grades. The test consists of 12 proper
tasks and 2 trials. The test material is of pictorial character. The task of the subject
involves searching among the six variants of the picture of the one which is identical
to the model presented at the same time. If the subject does not indicate the correct
picture, one asks for another indication, saying: No, not this one. Find the one that will
be exactly the same as the model. One records all the answers of the subject, until in-
dicating an image conforming to the model and measures time of reflecting on the
first response. The test is performed individually, and the average execution time
is about 15 minutes. The MFF test procedure does not limit the time of the task per-
formance. The MFF test has a satisfactory internal compliance and absolute stability
and theoretical accuracy. The Polish normalization was prepared on the basis of
the established interim standards (mean, median, quartiles, standard deviation) for
children aged 9-17 years. It should be emphasized that the previous studies indicat-
ed a theoretical accuracy of this test as a tool for measurement of reflection-impul-
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sivity in people at all ages of life, therefore it is reasonable to apply the test material
to adults (Matczak, 1982b). The proper measurement refers to the time of thinking
about the first response and number of errors, and then the average time of thinking
about the answers and the number of errors made are calculated.

For the needs of own research, a computer version of the test was prepared
with preservation of the procedure of original test in cooperation with an IT spe-
cialist'. Such form of the test enabled a precise and automatic measurement of time
of the first response, presentation of the material in a method comfortable for the
elderly (screen with a diagonal of 22 inches) and facilitated giving answers (numer-
ical keypad). The test performance took from a few to several minutes.

Participants

The study was participated by 180 adults living in Bydgoszcz. The group of
subjects was balanced in terms of age (three age categories: 20-35 years — early
adulthood, 36-59 years old — average adulthood and 60-80 years — late adulthood)
and gender and level of education (primary, secondary, higher). The characteristics
of the subjects based on age are presented in table 1.

Table 1. Characteristics of the subjects based on age (N = 180)

Sex Age M SD
Early adulthood (1 = 60)

Women (n =30) 23.87 4.64
24.8 4.66

Men (n = 30) 25.71 4.57

Middle adulthood (1 = 60)

Women (1 =30) 48.87 8.52
48.27 7.85

Men (n = 30) 48.55 7.22

Late adulthood (1 = 60)

Women (1 = 30) 66.71 4.95
67.63 5.52

Men (n = 30) 68.44 5.39

Source: own description

! We would like thank to Michat Kostrzewski for preparing computer application.
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Initially, the choice of the subjects was carried out by a method called snowball
sampling. The request for the execution of the task was primarily directed to pupils,
students, employees of companies and the elderly, and then they were asked for
indication of more people able to take part in the study. Then, the procedure of
a deliberate selection was started through the selection of persons applying for
participation in the study. The main criterion for selection was age and gender, an
additional one — good psychophysical condition of respondents.

Results

In the first step of the analysis, people from different age groups were
compared in terms of accuracy and speed of execution of tasks in the MFF test. This
comparison was aimed to determine whether in the study group one can observe
age-related decrease in the speed described in the hypothesis of a general slowdown
and whether there are also age-related differences in terms of correctness.

When it comes to correctness, itis the highest among young adults, intermediate
in subjects in mid-adulthood and the lowest in the elderly (see. figure 1). However,
as indicated by the results of the analysis of variance, the differences are not
statistically significant (F[2, 178] =2.21; p = .11; n’p = .02).
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Figure 1. The average number of errors in the MFF test in age groups of early, middle and
late adulthood
Source: own description
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Age groups vary significantly in terms of response time (F[2, 178] = 17.54;
p < .001; n’p = .16). The response time is the longest among the oldest subjects,
intermediate in individuals in middle adulthood and the shortest among the
youngest (see. figure 2). While the post hoc analyses using the Scheffe test show
significantly longer response times in the age group of late adulthood as compared
to early adulthood (p <.001) and middle one (p =.001), with no statistically significant
differences between groups in early and middle adulthood (p = .11).
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Figure 2. The average response time in MFF test in age groups of early, middle and late
adulthood
Source: own description

In the next step of analysis, the age groups were compared in terms of
reflection-impulsivity. In this analysis one used two indicators from MFF test:
(a) the difference between the number of errors and the response time expressed
in seconds (see. figure 3), and (b) the ratio of errors number to the response time
expressed in seconds (see. figure 4 ). The first indicator is traditionally used in the
MEFF test, while the second one was introduced due to the significantly longer
response times in case of the elderly. Due to the slow down of response times of
the elderly, the indicator based on the difference between the number of errors and
the time of response may be distorted in this group. Significant prolongation of the
reaction with an unchanged validation leads to a significant increase in the value
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of the difference: the number of errors minus the response time, which can lead to
a false recognition of reflection. The indicator based on the ratio of number of errors
to the response time is more resistant to speed decreasing with age.

In the case of using the first indicator, i.e. the difference between the number
of errors and the response time, the differences between the age groups were
statistically significant (F[2, 178] = 9.51; p < .001; n°p = .10). The post hoc analyses
with use of Scheffe test have shown that older people are significantly more
reflective than people in early adulthood (p <.001) and middle adulthood (p = .02),
but between the latter two groups there are no statistically significant differences

(p = .30).
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Figure 3. Reflection-impulsivity (indicator based on the difference between correctness and
response time in the MFF test) in the age groups of early, middle and late adulthood

Source: own description

Note: The lower the value of the indicator the higher reflection

The analysis of variance carried out for the other indicator — the proportion
of the response time and the number of errors — revealed significant differences
between age groups, but in this case the value of the effect was lower (F[2, 178] =
3.24; p = .04; n’p = .03). The Scheffe test on the other hand indicated that even for the
highest from the observed differences, i.e. higher reflection in case of the elderly
as compared to the young adults, the level of test probability slightly exceeds .05
(p = .051), while there are no statistically significant differences between groups of
middle and late adulthood (p =.81) and early and middle adulthood (p = .20).
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Figure 4. Reflection-impulsivity (indicator based on the ratio of correctness and response
time) in the age groups of early, middle and late adulthood

Source: own description

Note: The lower the value of the indicator the higher reflection

The observed higher reflection among the elderly can be a development
regularity, but also may be an artifact resulting from the described in the literature
and confirmed by the results of this study elongation of the response times in the
aging process, with no significant increase in the number of errors. The results
suggest that the use of reflection-impulsivity indicator based on the relationship
between speed and correctness in the MFF task in case of the elderly may be
a mistake.

Therefore, the third step of analysis was undertaken, the aim of which was to
determine whether in all age group, especially in the late adulthood group, there
is the assumed relationship between speed and correctness, which is the basis of
diagnosis of reflection-impulsivity, i.e. negative correlation between these two
parameters of the task (Matczak, 1992). This correlation was statistically significant
only in the age group of early adulthood (r = -.51; p < .001). There is however
asignificant relationship between speed and correctness of the MFF test performance
not only in the age group of late adulthood (r = .07; p = .58), but also in the group of
middle adulthood (r = -.11; p = .39). Lack of the assumed relationship between the
aspects of speed and correctness among people in middle and late adulthood is an
argument against the use in these age groups of reflection-impulsivity indicators
based on this relationship.
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Discussion

At the beginning, we would like to point out the limitation of the study, which
was mainly due to the methods applied by us. The MFF test, which is designed
exclusively for children and adolescents up to 17 years of age (due to the Polish
normalization), has been used in relation to persons who are in early, middle and
late adulthood. Let us note, however, that this test was not used by us to diagnose
individual — thus we did not refer to the existing standards, and solely scientific
studies examining the problem of reflection-impulsivity in adults. In our opinion,
asignificant limitation of this method is the nature of the test material (only pictorial),
its complexity (small differences in level of difficulty, tasks were rather easy) and
recommended method of measurement of two indicators of task performance (com.
Method). Being aware of the existing limitations, below we present the principal
conclusions of own research.

Referring to the main purpose of own research, we can conclude that subjects
in early, middle and late adulthood differ in terms of cognitive style of reflection-
-impulsivity as measured by the MFF test. The results indicate that the subjects
in adulthood differ in terms of reflection-impulsivity expressed as the difference
between the number of errors and response time. These differences occur between
the young and the oldest adults and the subjects in middle and late adulthood.
On this basis, it can be concluded that the elderly are more reflective than persons
in early and middle adulthood, which corresponds to our initial assumptions.
This result is an important addition to knowledge on reflection-impulsivity in
adulthood, because past research reports concern mainly children, adolescents and
people entering adulthood (com. The aim of study). Because of the fact that the
nature of developmental changes in the scope of this dimension of cognitive style is
not yet fully known, one could only assume that those who are the oldest are more
reflective than younger people in the situation of solving the cognitive problem. We
believe that the increase in reflection in cognitive functioning of older people may
be due to different strategies used during problems solving, which is suggested
also by reports of other researchers (com. Baltes, 1997; Sedek, von Hecker, 2004).
However, we wish to emphasize the fact that this result raises our doubts, as
explained later in this article.

On the basis of the detailed analyses it turned out that the oldest respondents
solve the tasks the longest, which is in line with our expectations. Previous studies
clearly show that older age is associated with a reduction in cognitive achievements
in performed tasks and cognitive processes are slowed down by a constant ratio,
which in turn increases the differences in response times (com. Salthouse, 2000;
Birren, Schaie, 2006). Older adults are slower than younger ones, even in the case
of simple and undemanding cognitive tasks, that is, similar to those encountered
in our study. At the same time, in such tasks the elderly are not less correct, which
kind of deforms the indicator, as discussed further. The most probable and certain
factor lowering the performance of cognitive tasks in old age is the so called general
slowing down of cognitive processes (among others Salthouse, 1992, 2000). It results,
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among other things, from the progressive degradation of nerve tissue, and the lack
of training in the course of solving the cognitive tasks.

Own studies indicated that the correctness of tasks solution is no different in
case of adult subjects, therefore both younger and older adults solved the tasks
at the same level. Older adults generally do not worsen in simple tasks, and age-
related differences are more pronounced at higher cognitive load. The obtained
result is part of a trend of studies that confirm the existence of the possibility of
compensating natural cognitive limitations due to aging (com. Baltes, 1997).
This compensation is made mostly by choosing other ways of doing things, the
acquisition of new skills, mobilization of effort and commitment, as well as better
management of problematic situations. In other words, older people, despite the
limitations resulting from the cognitive aging can function efficiently and effectively
by developing strategies different from those used by young people. An example
could be the research results published by Sedek and von Hecker (2004), in which
the elderly receive the best results in the most demanding tasks. Researchers have
argued that aging adults can allocate information processing resources in the most
economical way than younger people, because they use the guidelines contained in
the tasks to be solved more accurately and study them longer.

Based on well-established knowledge about the cognitive functioning of older
people and nature of the reflection-impulsivity indicator, the results led us to
consider the adequacy of the indicator used in the MFF test for adults, which was
specifically justified in the above analysis of results. As a result of our analysis,
we found that depending on what method to calculate the reflection-impulsivity
one applies, participants will get different results in the diagnosis of cognitive
style, which further confirmed our doubts with regard to the reflection-impulsivity
indicator in adulthood. This doubt was further confirmed by the fact of occurrence
of negative significant correlation between response time and the correctness of the
response only in participants in early adulthood (com. Results), and the presence
of this inversely proportional speed-correctness relationship is a prerequisite of
adequacy of the indicator based on it. We would like to remind that in the first
step of analysis, it turned out that the subjects in adulthood differ in reflection-
-impulsivity expressed as the difference between the number of errors and response
time. Differences were observed between the young and the oldest adults and the
subjects in middle and late adulthood. On the basis of this result we concluded
that the elderly are more reflective than the person in early and middle adulthood.
On the other hand, when the reflection-impulsivity indicator was used based on
the percentage of errors and response times, the previously observed differences
became less pronounced and the statistical effect was weaker.

In conclusion, on the basis of the obtained results it can be assumed that the
reflection-impulsivity indicator expressed as the number of errors and response
time is suitable only for young adults and older one should seek other indicators
of this variable. An important conclusion from research carried out by us is the fact
that due to the lengthening of response time with age in the absence of significant
changes to the correctness, the application of reflection-impulsivity indicator
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based on the difference of errors and response time during the middle and late
adulthood is inadequate. Solving the problem of reflection-impulsivity indicator
in adulthood, especially among the oldest people, could be studied taking into
account the strategies used during problem solving. This, in our view, sets the
future direction of research on this issues and is an inspiration to undertake further
research. For example, in the course of pilot studies, one should determine several
behavior indicators that describe the reflective and impulsive cognitive style of
the subjects, and then verify them on a group of adults. A useful method could
be a technique of the thinking aloud which is based on reporting by the subject
of thoughts appearing during the solution of tasks (com. Ericsson, Simon, 1993).
This technique is, admittedly, limited by a level view of the patient into the process
of thinking, but allows for accurate monitoring of the process of reasoning when
solving a variety of tasks.
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POMIAR STYLU POZNAWCZEGO REFLEKSYJNOSC-IMPULSYWNOSC
W DOROSEOSCI — WYNIKI BADAN WEASNYCH

Streszczenie. Refleksyjnosc¢-impulsywnos¢ okredla stopien, w jakim czlowiek
rozwiazujacy zadania poznawcze rozwaza trafnos¢ nasuwajacych sie odpowiedzi,
inaczej tempo poznawcze. Wskaznikiem refleksyjnosci jest dtugi czas odpowiedzi
i mata liczba btedéw, a impulsywnos$ci — krétki czas odpowiedzi i duza liczba
btedéw. Gléwnym celem badan wilasnych byto sprawdzenie, czy osoby w okresie
wczesnej, sredniej i pdznej dorostosci réznia sie stylem poznawczym refleksyjnos¢-
-impulsywno$s¢.

W badaniach wlasnych wzieto udziat 180 dorostych oséb. Do pomiaru zmiennej
wykorzystano Test Porownywania Znanych Ksztattow, w ktérym materiat testowy
ma charakter obrazkowy. Uzyskane wyniki wskazuja na wzrost refleksyjnosci
u 0s6b starszych, a takze podejmuja niedyskutowany dotad problem adekwatno$ci
wskaznika refleksyjnosci-impulsywno$ci opartego na liczbie bled 6w i czasie reakgji
dla okreslenia stylu poznawczego dorostych, przede wszystkim w odniesieniu do
0s0b bedacych w okresie p6znej dorostosci.

Stowa kluczowe: refleksyjnos¢-impulsywnos¢, style poznawcze, dorostos¢
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