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Do undergraduate courses in psychology Research Methods (RM) and Statistics (STA T) improve general reasoning
skills and scientific "critical abilities™? Psychology studen ts concurrently enrolled in introductory RM and STAT were
randomly assigned to one of three cond itions: a baseline group was tested at the beginning of the semester; another
group was te sted after completion of RM and STAT; and a third group completed RM and STAT and also rece ived 3
tutorial sessions that specifically emphasized transfer of the course material t o reasoning in a more general context.
A group of students in a humanities programme provided a general comparison group. All participants were
assessed on tests of general reasoning and of critical abilities. Respondents also completed a questionnaire that
assessed their willi ngness to endorse scientifically unsubstantiated phenomena. The RM and STAT courses by
themselves did not enhance students' general reasoning or critical ability. The group receiving tu torial sessions in
addition to the RM and STAT did, however, perform significantly better than the baseline group. Willingness to
endorse belief in unsubstantiated phenomena was not affected by the courses.

Les cours de premier cycle en psychologie, soit Methodes de recherche (MR) et St atistiques (STAT), ont - ils pour
effet d'ameliorer la capacite de raisonnement general et le sens critique dans le domaine des sciences? Des
etudiants inscrits a des cours preparatoires MR et STAT ont ete affectes au hasard a I'un des trois groupes suivants:
un groupe de base soumis a un test au debut du semestre, un groupe sou mis a un test a la fin des cours MR et
STAT et un troisieme groupe ayant termine les ¢ ours MR et STAT et ayant participe a trois seances guidees, axees
sur 'application du contenu des cours a un contexte plus general faisant appel au raisonnement. Un groupe
d'etudiants inscrits a un programme de lettres et de sciences humaines co nstituait un groupe de reference generale.
Tous les participants ont ete soumis a des tests de raisonnement general et de sens critique. lls ont aussi rempli un
gues tionnaire visant a evaluer dans quelle mesure ils etaient pre@ts a croire en des phenomenes sans fondement
scientifiqgue. Les cours MR et STAT n'ont pas eu pour effet d'ameliorer la capacite de raisonnement general ni le
sens critique des etudiant s. Le groupe ayant assiste a des seances guidees apres avoir suivi les cours MR et STAT
a toutefois obtenu de bien meilleurs resultats que le groupe de base. Les cours n‘ont pas influe sur la disposition a
croire en des phenomenes sans fondement.

An index of overall level of belief in the five paranormal items was calcul ated by counting the total number of
phenomena to which each respondent checked a positive belief score (i.e., +1 to +4). This belief score could,
therefore, vary from 0 to 5 depending on ho w many of the five phenomena the respondents said they believed in. As
illustrated in Figure 3, the group with the lowest number of paranormal phenomena endorsed was the paraTUTOR
group (M = 1.7 items). The Humanities subjects believed in the highest number of paranormal ph enomena (M = 3.7
items). The Baseline, RM/STAT, and normTUTOR groups had mean scores of 2. 2, 2.4, and 2.1, respectively. The
ANOVA revealed a significant effect on Training Cond ition, F(4, 90) = 5.40, p = .0006. Scheffe's post - hoc f - test
showed that the Humanities group differed significantly from each of the other groups, (p < .05).

Full Text (5667 words)

Copyright Canadian Psychological Association Apr 1994

Abstract

Do undergraduate courses in psychology Research Methods (RM) and Statistics (STA T) improve general reasoning
skills and scientific "critical abilities"? Psychology studen ts concurrently enrolled in introductory RM and STAT were
randomly assigned to one of three cond itions: a baseline group was tested at the beginning of the semester; another
group was te sted after completion of RM and STAT; and a third group completed RM and STAT and also rece ived 3
tutorial sessions that specifically emphasized transfer of the course material t o reasoning in a more general context.
A group of students in a humanities programme provided a general comparison group. All participants were
assessed on tests of general reasoning and of critical abilities. Respondents also completed a questionnaire that
assessed their willi ngness to endorse scientifically unsubstantiated phenomena. The RM and STAT courses by
themselves did not enhance students' general reasoning or critical ability. The group receiving tu torial sessions in
addition to the RM and STAT did, however, perform significantly better than the baseline group. Willingness to
endorse belief in unsubstantiated phenomena was not affected by the courses.
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Resume

Les cours de premier cycle en psychologie, soit Methodes de recherche (MR) et St atistiques (STAT), ont - ils pour
effet d'ameliorer la capacite de raisonnement general et le sens critique dans le domaine des sciences? Des
etudiants inscrits a des cours preparatoires MR et STAT ont ete affectes au hasard a I'un des trois groupes suivants:
un groupe de base soumis a un test au debut du semestre, un groupe sou mis a un test a la fin des cours MR et
STAT et un troisieme groupe ayant termine les ¢ ours MR et STAT et ayant participe a trois seances guidees, axees
sur 'application du contenu des cours a un contexte plus general faisant appel au raisonnement. Un groupe
d'etudiants inscrits a un programme de lettres et de sciences humaines co nstituait un groupe de reference generale.
Tous les participants ont ete soumis a des tests de raisonnement general et de sens critique. Ils ont aussi rempli un
gues tionnaire visant a evaluer dans quelle mesure ils etaient pre@ts a croire en des phenomenes sans fondement
scientifiqgue. Les cours MR et STAT n'ont pas eu pour effet d'ameliorer la capacite de raisonnement general ni le
sens critique des etudiant s. Le groupe ayant assiste a des seances guidees apres avoir suivi les cours MR et STAT
a toutefois obtenu de bien meilleurs resultats que le groupe de base. Les cours n'ont pas influe sur la disposition a
croire en des phenomenes sans fondement.

Although one of the goals of undergraduate psychology research methods and stati stics courses is to improve
students' abilities to assess the reliability and validity of the information they receive, there has been little formal effort
to directly assess the effectivenes s of such courses. Do such courses provide the students with improved critical
abilities and genera | reasoning skills that they can apply to more everyday - life situations? Do the courses encourag
e students to be more skeptical about general information they receive? Are they more likely to apply what has been
called a control - group way of thinking (Gray & Mill, 1990) to more genera | issues outside the context of the lab and
classroom?

The results of some recent research do indicate that certain types of gradu ate training (Lehman, Lempert, & Nisbett,
1988) and that some undergraduate programmes (Lehma n & Nisbett, 1990) do improve general reasoning. Such
research supports the notion that formal training in statistical and methodological reasoning does generalize beyond
the particular disciplinary boundaries. For example, Lehman and Nisbett (1990) report that und ergraduate training in
the social sciences, particularly psychology, does lead students to apply statistical and methodological reasoning
skills to a range of everyday situations. Training in t he natural sciences, which are less probabilistic, or in the
humanities was not as effectiv e, but such programmes did improve students' performance on conditional reasoning.

In general, Lehman et al. (1988) and Lehman and Nisbett (1990) present resu lts that paint, in their words, an
"optimistic picture" concerning the effectiveness of universi ty education in honing critical abilities.

Other research has demonstrated that there is still reason to question the effectiveness of programmes that would be
expected to have major effects on students' critical ab ilities and reasoning skills. The main measure of critical
abilities used in Gray and Mill (1990) and Gray (1992) was a realistic test of the respondents’ ability to recognize that
crucia | comparative or control - group - type information was missing from a brief text that made a par ticular claim.
For example, one of the reports was concerned with the incidence of dental carie s in a population that drank fluoride
treated water. The respondents’ "task” was to re alize that the report was deficient in the absence of information
concerning the incidence of c aries in control populations.

Gray and Mill (1990) were not impressed by the performance of graduate stud ents in both Biology and English on
their tests of critical abilities. For example, only 25% of the Biology graduate students spontaneously recognized that
crucial information was missing in the Fluoride text. Even graduate students in Psychology programmes, who have a
long acquaint ance with methodology and statistics courses, demonstrated that they often do not, in gene ral, apply
automatically a control - group way of thinking to material they were asked to a ssess (Gray, 1992).

In connection with the effectiveness of formal training on more general rea soning and critical skills, attention has
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been drawn to the widespread and high levels of belief in scientifically unsubstantiated phenomena such as ESP and
astrology. It has been suggested that one of the variables contributing to high levels of belief in paranormal
phenomena within e ven well - educated populations is the respondents’ failure to apply a critical approach to the
evidence that purports to support the existence of such phenomena (Gray, 1985; Gray, 1990; Gra 'y & Mill, 1990).

Rather than looking at the influence of overall programmes of study, the pr esent experimental design looks
specifically at the effect of social science methodolo gy and statistics courses on students' general reasoning and
critical abilities. The random assig nment of subjects to conditions allowed for a direct test of some of the conditions
that affect re asoning and critical abilities. Willingness to endorse belief in various phenomena with differing le vels of
scientific substantiation was also assessed.

METHOD

Subjects

Ninety Concordia University undergraduates, enrolled concurrently in a number of different sections of psychology
research methods (RM) and statistics (STAT) courses were recruited. To be included in the final design subjects had
to complete both courses and dem onstrate proficiency in English. The drop - out rate was low (15%), and attrition
rates did not differ significantly across groups. The data from the remaining 76 subjects (59 female s and 17 males)
were analyzed. Nineteen undergraduates in Humanities (13 females and 6 males) f rom English or History
programmes also participated, none of whom were taking or had taken a ny statistics or research methods course.
Subjects had the chance of winning a $50 or $100 pr ize in a lottery draw. It was stressed that participation was
voluntary and would h ave no bearing on their grades.

Training Conditions

Subjects from the RM and STAT courses were recruited during the first week of cl asses and were randomly
assigned to one of three experimental conditions:

Baseline condition. A control group of 20 students was tested during the s econd week of classes, before they
received training in statistical and methodological reasoni ng.

Tutorial condition. In addition to their regular coursework in RM and STAT courses, 28 subjects received three, 20 -
min, small group, tutorial sessions over a six wee k period. These sessions emphasized, in non - jargon style, the
applicability of the course mate rial to everyday issues. The importance of considering sample sizes, for example,
was demonstrat ed by a discussion of the television commercial in which "three out of four doctors reco mmend a
type of chewing gum". Throughout the sessions, it was stressed that critical thinkin g skills could be applied to
everyday reasoning (e.g., assessing claims made by politicians and th e media, or choosing between competing
brands of a product). A strong emphasis was placed o n the importance of seeking out comparative information when
assessing the quality of evidence and making decisions.

Half of the subjects in this group also obtained information on how to crit ically evaluate claims about the paranormal,
by showing them that most "paranormal” incidents ca n be explained more parsimoniously in terms of natural causes.
For example, in discu ssing the importance of base - rate information, it was pointed out that some "psychics" u se
such information to get a good idea of what people's likely responses will be in adva nce, in order to appear as if they
have paranormal abilities such as telepathy.

Three trained researchers were involved in giving the tutorial sessions. | n order to control for the possibility of an
influence due to experimenter attributes, tutors were counterbalanced across all training sessions. Care was taken to
ensure that the examples presen ted in the tutorial sessions were different from those contained in the measures on
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which the subjec ts were tested.

The RM/STAT condition. Twenty - eight subjects were tested at the end of t he semester after completion of the RM
and STAT courses. They did not receive the additiona | tutorial sessions. Half of the subjects in this group, however,
did participate in three , 20 - min "information sessions" that dealt with material concerning student academic affa irs,
employment opportunities, etc. That is, the information offered in these sessions did not deal with aspects concerning
methodological and statistical reasoning. This group was included as an "attention control". It received the same
amount of extra attention as the tutorial group, but the material discussed was not relevant to critical skills. No
differences between the two s ub - groups in this condition were found on any of the measures.

Humanities group. A fourth group composed of 19 humanities students was in cluded in order to assess how
students from another discipline would perform on tests desi gned to measure methodological and statistical
reasoning. These students were tested after a se mester of university without exposure to research methods or
statistics courses.

Measures

The Wonderlic Personnel Test - Form A (1983) was used to obtain an estimate of s ubjects’ general intellectual
aptitude. This test has been found to correlate .91 to .93 with the Wechsler Adult Intelligence Scale - Full Scale 1Q
(Dodrill, 1981).

Gray's Critical Ability Test (GCAT). This test was designed as a measure o f critical abilities (Gray & Mill, 1990). It
assesses respondents' ability to recognize th at information contained in a brief abstract lacks appropriate
comparative information needed t o properly evaluate the claims being made.

The subjects were asked to read a brief abstract similar to that found in a newspaper article (approximately 200
words) and then asked questions concerning the claims made. Two texts were alternately used in order to assess the
effect of the topic on the subjects ' performance. One text (Fluoridation and Declining Tooth Decay) was an edited
version of a "News a nd Comment" article from Science, and reads as follows:

Fluoridation consists of raising the concentration of the fluoride ion F in wate r supplies to about 1 part per million with
the aim of reducing dental caries (tooth decay) in child ren.

The use of fluoride additives in water supplies or the provision of fluorid e tablets to children is thought to reduce the
number of Decayed, Missing, and Filled teeth (DMFT).

A study from Brisbane in Australia reported a 50% reduction in caries over a 23 year period as measured by the
DMFT count per child after introduction of fluoride tablets.

Further support for the usefulness of fluoridation comes from a study that looked at the use of fluoride in the
municipal water supply. Reductions in decay of 71% to 95% wer e reported over a 16 year period of fluoridation.

The second text (Adolescent Suicide and Parental Harmony), was constructed for t his study, and was based on the
format of the Fluoride text:

Adolescent suicide has increased dramatically in many Western countries in the last decade. Recent attempts to
discover variables that might be predictive of subsequent sui cide have uncovered what might be important findings.

A study from Brisbane in Australia reported that in 52% of the cases of att empted suicide in adolescents the parents
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reported that their marriage relationship was undergo ing "moderate to serious"” stress.

Further support for the role of parental harmony in connection with adolesc ent suicide attempts comes from a
similar, long - term study which reported that 71% to 95% of adolescents who attempted suicide felt that the
relationship between their mother and father was "frequently strained".

Respondents were first given an opportunity to make an open - ended comment on t he abstract they were asked to
read. They were asked, "What do you think of the claims made in the brief article you have read?" The abstract was
available for them to refer to througho ut the interview.

The respondents' comments were recorded in note form and were audio - taped . The interviewer was trained to
respond to any questions in a passive, non - leading fashion. It was sometimes necessary to ask respondents to
elaborate on what they said, but care was taken not to explicitly cue them towards recognition of the lack of "control -
group - type information”. If therespondent said "there needs to be a control group"”, respondents were asked to
further describe what they meant. If it was clear tha t the respondent spontaneously recognized that crucial
information was missing, a score of "zero cues needed" was assigned.

Following the open - ended opportunity, respondents were given a series of cues aimed at eliciting comments that
indicated they recognized that crucial information was m issing.

All respondents were first given a general priming cue that we have called the "Smedslund cue” (so - called because
of the relevance of Smedslund's (1963) landmark paper. ) The aim of this cue was to help provide a general set to
encourage a critical attitude. Th e few respondents who had spontaneously recognized the lack of crucial information
in the abstract during the opportunity for open - ended comment were also given this general cue but were n ot given
the subsequent series of 6, more specific cues.

This general priming cue consisted of the following question:

Suppose you heard a report that researchers had come up with a new drug and that 75 of the 100 patients given the
drug got better. What comments would you have on the effecti veness of this drug?"

We recorded whatever the subjects said and scored them merely "yes" or "no" depe nding on whether or not their
comment indicated that they realized nothing could be said about the effectiveness of the drug in the absence of
information about recovery rates for patients not receiving the drug (or placebo control).

Respondents were then asked to go back to the article they had just read. They were given a series of 6 additional
cueing questions as follows:

a) "What do you think of the evidence the author presented?"

b) "Do you think the information provided by the author is sufficient to su pport the claim?"
¢) "Would some other, additional, information have been useful?"

d) "Do you think that the data that was presented was representative and/or reliable?"

e) "What about some comparative information, i.e., would you like some info rmation to compare with what was
presented?"
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) "Do you think it would have been important to know about changes in the rate of tooth decay in populations not
given the Fluoride?" (Or, "Would it be important to kn ow what proportion of non - suicidal adolescents in general
report parental disharmony?")

Respondents who still did not realize the need for comparative information even after the final prompt were scored a
maximum of 7. Respondents thus received a score of between 0 and 7 depending on the number of cues needed to
elicit a response that indicated they realized crucial information was missing. The best score was 0 (zero), i.e., no
cueing needed.

It should be emphasized that we were not necessarily looking for a response couched in specific scientific or social
science methodological jargon. The response could be in everyday language so long as it was clear that the
respondent realized that the informati on given in the abstract was inadequate to support the conclusion. For
example, a good response to "Fluoride" could be, "Well, maybe over all those years eating habits or brushing habits
cha nged. Maybe people started looking after their mouths better. Maybe fluoride was not necess ary."

Evaluating at what point (i.e., after how many cues) the subject satisfacto rily answered the question turned out to be
straightforward. There was complete agreement amongst three independent raters in 85% of the cases. The few,
small discrepancies were recon ciled on the basis of review. Two interviewers were involved in data collection.
Assessment of the cues score for the critical abilities test was blind with regard to the belief score. Subjects were
interviewed individually.

Reasoning Test. This is a modified version of Lehman, Lempert, and Nisbett 's (1988) general reasoning test. The
present version of the test is an 11 item, multiple - choice, paper - and - pencil test that, along with the GCAT and
Smedslund cue, provided a measu re of participants' methodological - statistical reasoning abilities. Again, question s
were designed to address everyday - type situations. Subjects did not need to be familiar with t echnical jargon in
order to understand or answer the questions. The questions addressed three a reas: knowledge of statistical
principles (e.g., law of large numbers, regression towards the me an, and base - rates), methodological reasoning (e.
g., recognizing confounding variables, self - selection effects, or the need for control groups), and ability to solve
problems of the m aterial conditional. Possible scores ranged from O - 11.

Gray's Belief Survey. All respondents answered a brief survey concerning t heir belief in 10 phenomena. Five of
these phenomena were unsubstantiated (so - called paranor mal); namely, ESP, UFOs (as extraterrestrial visitors),
astrology, psychic healing, and reinca rnation. The other five phenomena varied in controversiality, but are not
considered to be pa ranormal; namely, theory of evolution, germ theory of disease, language in apes, smoking c
auses cancer, and Vitamin C as a cure for colds.

A brief description of each phenomenon was provided with the single - page guestionnaire that allowed the
respondents to indicate whether they believed in each item and to what extent. The strength of belief was indicated
by checking +1, +2, +3, or +4 corresponding to a Weak (+1) through Strong (+4) 'YES' (believe) response. Similarly,
respondents could check -1, -2, -3, or -4 corresponding to a Weak (-1) through Strong (-4) 'NO' (don't believe)
response. The phenomena were arranged (randomly) one above the other down the centre of the pa ge. The four
NO boxes were to the left, and the four YES boxes to the right.

The instructions stressed that we were interested in whether respondents be lieved in the reality of the phenomena
not just the theoretical possibility. This questionnai re took only about 5 minutes to complete.

Design and Testing Procedure

A mixed repeated measures design was employed. All groups were given all the te sts in the same manner, and only
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differed in when they were tested. The Baseline group was tested at the beginning of the semester, and the
Humanities group at the end of their first se mester. The RM/STAT and Tutorial groups were tested at the end of the
first semester before final examinations.

All subjects signed the consent and lottery forms first, filled out a perso nal data form next, answered the Gray Belief
Survey, then the Wonderlic test. Appropriate counterba lancing procedures were used for subsequent presentation of
the Reasoning Test and the C ritical Abilities test. Whether subjects received the "Fluoride" text or the "Suicide" text
was a Iso counterbalanced. In subsequent statistical analyses, no order effects were foun d, and no differences in
responding between the "Fluoride" and "Suicide" texts were found. Accordingly, test order was ignored, and data
from the two text groups were combined for furt her analyses. The duration of the complete testing session was
about 1 hr.

RESULTS

No significant differences were found across groups in general intellectual func tioning, as measured by the
Wonderlic Personnel Test.

The results from the Reasoning Test significantly correlated with the GCAT (r = -.37), and the SMED cue (r = .42), p
= .025. Better performance on the Reasoning Test was correlated with better performance on the GCAT and SMED
measures.

Means and standard deviations for all reasoning and critical thinking tests are reported in Table 1.

For all the measures, the rank ordering of performance of the groups was Tu torial, RM/STAT, Baseline, and
Humanities.

Gray's Critical Ability Test (GCAT). A one - way ANOVA revealed a signific ant training condition effect, F(3, 91) =
3.83, p = .01. As the main purpose of this study w as to assess whether or not the RM/STAT and Tutorial groups'
performances on these critical t hinking tests differed from that of the Baseline group, two a priori comparisons were
performe d (alpha = .025). The Tutorial group's performance was significantly better than that of t he Baseline group,
t (46) = 8.81, p = .005. The difference between the RM/STAT and Baseline means was not statistically significant, p
> .05. The sub - groups of the Tutorial co ndition were combined because their performance was virtually identical.
(The sub - group wh ose tutorial experience included examples of paranormal phenomena needed a mean of 2.6
cues w hereas the other tutorial sub - group needed a mean of 2.5 cues.)

The Reasoning Test

The ANOVA indicated a significant training condition effect, F(3, 91) = 3.26, p = .025. Again, results from the planned
comparisons revealed that the Tutorial group ans wered significantly more questions correctly than the Baseline
group, t(46) = -2.35, p = .023, whereas the RM/STAT and Baseline groups' means did not differ significantly, p > .05.

The SMED cue. Results from the overall chi square indicated that groups wi th more training performed significantly
better than groups with less training, X'Symbol not transcribed'2 (3, N = 95) = 8.85, p = .03. Individual chi square
comparisons showed that the Tutorial group correctly identified the need for control group information more often tha
n the Baseline group, X'Symbol not transcribed'2 (1, N = 48) = 4.41, p = .04. No significant d ifference was found
between the RM/STAT and Baseline group means, p = .25.

Gray's Belief Survey. As gender differences have previously been found to play a role in belief in unsubstantiated
phenomena (Gray, 1990), it was necessary to see whethe r or not groups differed with regard to the ratio of men to
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women. Chi Square analysis revealed no significant differences across groups, X'Symbol not transcribed'2 (5, N =
95)=3.14,p=.6 8.

It will be recalled that the Tutorial condition included two sub - groups, namely, one in which students were given
training in applying critical thinking skills to norma |, everyday - type problems (normTUTOR), and the other in which
half of the examples used dealt wit h the paranormal (paraTUTOR). In order to look at the effects of differential trainin
g on belief in these unsubstantiated phenomena, the two TUTOR training groups were analyzed sep arately in order
to assess if domain - specific (i.e., paranormal) examples are required in getting students to apply critical thinking
skills towards the evidence in the paranormal. Thus, five groups were retained for this part of the analyses: (1) the
Baseline group, (2) the RM/STAT group, (3) the Humanities group, (4) the normTUTOR group, and (5) the
paraTUTOR group.

An index of overall level of belief in the five paranormal items was calcul ated by counting the total number of
phenomena to which each respondent checked a positive belief score (i.e., +1 to +4). This belief score could,
therefore, vary from 0 to 5 depending on ho w many of the five phenomena the respondents said they believed in. As
illustrated in Figure 3, the group with the lowest number of paranormal phenomena endorsed was the paraTUTOR
group (M = 1.7 items). The Humanities subjects believed in the highest number of paranormal ph enomena (M = 3.7
items). The Baseline, RM/STAT, and normTUTOR groups had mean scores of 2. 2, 2.4, and 2.1, respectively. The
ANOVA revealed a significant effect on Training Cond ition, F(4, 90) = 5.40, p = .0006. Scheffe's post - hoc f - test
showed that the Humanities group differed significantly from each of the other groups, (p < .05).

Similar results were found when evaluating respondents' strength of belief. Recall that students indicated strength of
belief by checking between -4 to +4 for each of t he five paranormal phenomena. These scores were averaged to
provide another index of be lief. It should be noted that a mean strength of belief near zero indicates that belief w as
roughly evenly divided between belief and disbelief across phenomena. Again, a significant diff erence was found
amongst the groups using a one - way ANOVA, F(4, 90) = 7.82, p = .0001, with the paraTUTOR group having the
weakest levels of belief and the Humanities group hav ing the strongest. Scheffe's post - hoc f - tests, confirmed that
the students in the H umanities group believed more strongly in the paranormal (p < .05).

DISCUSSION

It is clear that the RM and STAT courses do not strongly influence students’ gen eral reasoning skills and critical
abilities. At the end of a semester of concurrently taught statistics and psychological research methodology, the
students do not perform statistically di fferently from other psychology students who have not yet taken the courses,
or students who ha ve pursued humanities programmes such as English or History.

The RM and STAT courses at Concordia provide the students with a standard i ntroduction to the subjects. The
courses have a comprehensive syllabus, use comprehensive, scientifically oriented texts, and include weekly
laboratory sessions. Given that a main goal of RM and STAT training is to better equip students with general thinking
skills, our results a re disappointing. Only 4% of the RM/STAT subjects spontaneously recognized the need for
comparativ e information on the GCAT. One might have expected that more students would have identified the
missing control - group after having completed a semester learning the basic principles of the scientific method.

It is, of course, possible that with larger samples the small difference be tween the RM/STAT group and Baseline
group would have reached statistical significance. It would, however, still be only a small difference. Clearly, our
sample sizes provided us with sufficie nt power to detect the differences between the Tutorial and Baseline group
means (see Cohen, 1992). Our main point here is that we expected a large effect from the combined influence of the
research methods and statistics courses on the students' reasoning and critical abilities . Such a difference was not
evident.

We suggest that the results indicate the importance of emphasizing the appl icability of the methodological principles
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to more general, everyday contexts. Although a comple te semester of RM and STAT did little to hone students'
critical abilities, the addition of relatively brief tutorial sessions did have a significant impact. Our procedure, which
randomly assigned the students in the research methods and statistics courses to the different conditi ons, assured
that there were no confounded influences such as self - selection or different abilit y. The students in the Baseline
condition were of necessity tested before they completed the cou rses, while the RM/STAT and Tutorial conditions
were tested after completing the courses. The ¢ ombined research methods and statistics courses constitute 40 -
50% of full - time stude nts' academic requirements during their first semester. The small, and statistically insignif
icant influence on general reasoning and critical abilities was unexpected.

It appears that the lessons of the lectures and the labs can be transferred to more general contexts if students are
specifically guided and encouraged to see the relevance of what we call the control group way of thinking to more
everyday - type situations. It is not that students do not learn appropriate scientific ways of assessing evidence.
Rather, it is that they do not, without specific guidance, apply them spontaneously outside the academic context .

It should be made clear that the tests in this study do not assess all aspe cts of critical thinking ability or reasoning.
The GCAT, for example, was designed specifically to deal with what can be considered real - life, everyday - type
information (e.g., evidence one might encounter in the daily newspaper). No claim is made that the measure
addresses fully the multifaceted nature of reasoning, but it does address an important methodologica | concern,
namely, whether or not people recognize that comparative information is usually needed to properly assess the
quality of the evidence.

Results from the belief survey indicate that the RM and STAT courses per se had no impact in reducing belief in
various scientifically unsubstantiated phenomena. It was, however, the case that the Tu torial group that received
examples from the paranormal domain did have the lowest levels of belie f in the paranormal phenomena assessed.
The differences were, however, small and not sta tistically reliable. This finding is consistent with previous research
that has demonstrat ed that such beliefs are generally very resistant to change (Gray, 1985), and that many factors
are | ikely to be involved in belief in the paranormal.

A clear finding from the belief survey is that the humanities students were more willing than the psychology students
to endorse scientifically unsubstantiated phenomena. Th is finding is consistent with previous research which has
demonstrated that students in nonsci entific academic disciplines are more willing to endorse belief in these
phenomena, even at the g raduate level (Gray, 1990; Gray & Mill, 1990). They also believe more strongly in these
pheno mena. This belief assessment, made at the end of one semester of university studies, does n ot allow us to
attribute the differences to possible effects of the programme of study versus a tendency for less skeptical students
to select humanities programmes.

The differences cannot be attributed to general differences in intellectual aptitude. The Humanities control group
students were recruited from Concordia's Liberal Arts C ollege and as such were pre - selected for good academic
aptitude. It was clear also from the Wonderlic results that all groups were of equivalent general intellectual aptitude.

The effectiveness of the brief tutorial experience in comparison with the g eneral lack of effectiveness of the RM and
STAT per se underlines the importance of providing s tudents with specific examples of how the more abstract
lecture material applies to real life situations in order to facilitate transfer of what we are calling a control - group -
way - of - thi nking. Generalization of the lessons of the lectures and the labs does not occur automa tically. It needs
to be specifically encouraged.

Correspondence should be sent to Davina Mill or Thomas Gray at Concordia Univers ity, 1455 De Maisonneuve
Blvd., Montreal, Quebec, Canada, H3G 1M8. David Mandel is now at the Psychology Department at the University of
British Columbia. The authors wo uld like to thank the editor and the three anonymous reviewers for their very helpful
commen ts.
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TABLE 1

Performance of the subjects in the four main conditions on the critical abilitie s test, the general reasoning test, and
the Smedslund cue test.

Critical Abilities Reasoning (GCAT) Test n mean cues SD mean score SD

Tutorial 28 2.5 1.8 5.6 1.8 RM/STAT 28 3.6 1.7 4.4 1.7 Baseline 20 4.1 1.8 4.3 1.9 Humanities 194.12.24.2 1.8

Table continued...

SMED Cues

% Correct Tutorial 61 RM/STAT 46 Baseline 30 Humanities 21

Note. A lower score in the critical abilities test indicates better performance .
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Graph not transcribed
Consult original publication

Fig. 1 Mean number of paranormal items in which participants believed.
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