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This research study investigates the hypothesis that warmer external
temperature leads to a more positive first impression of one’s emotion and
personality. The study involved two groups of participants, one for each weather
setting (cold and warm outside temperature). The participants were asked to fill
in a google form questionnaire consisting of a consent form, basic information
about their gender, age and nationality, POMS-A test to evaluate their mood at
the time, personality and emotion assessment of two pictures (male and female),
and a question about their weather preference. Four MANOVA models were
constructed: one to test differences among emotions, and another — among
personality traits for each picture. All models produced insignificant results (p-
value>0.05), thus giving us insufficient evidence to reject the null hypothesis of
external temperature having no effect on the formation of first impressions.
After presenting the findings, potential reasons for obtaining such results are
discussed.
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Introduction. We quickly form a certain impression of one’s character upon
meeting and we hardly ever think about what made us form the first impression that
we did. Psychology has been interested in finding the basis of interpersonal liking for
many years. It all began with Solomon Asch’s original experiment [1] where he
demonstrated how ‘warm’ and ‘cold’ adjectives describing personality traits affected
the first impressions we form of other people. In addition to interpersonal warmth or
trust, physical warmth has emerged as a potential key factor in social judgment [2].
Subsequently, the impacts of ambient temperature on social proximity [3] and
prosocial behavior [4] have been studied in recent years. Nevertheless, how external
temperature (e.g. weather outside) affects our judgment of other people is still to be
addressed. Therefore, this study aims to fill in this research gap, and provide a better
understanding of the effects of weather temperature on first impression
interpersonal judgement.
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The concept of psychological warmth has been the subject of many research
articles. As mentioned previously, Solomon Asch’s pioneering work about first
impressions inspired upcoming studies on social perception and interpersonal liking.
Belkin and Kouchaki [4] studied the connection between ambient temperature and
individual prosocial behavior. They found that in hot temperatures, in contrast to
normal, people were less likely to display prosocial behavior. Williams and Bargh’s
study [2], which focused on how experiencing physical warmth impacted
interpersonal warmth, found out that holding a warm cup of coffee made people have
more positive first impressions as opposed to holding a cold cup of coffee.

A little deviation from these two studies is the discussion by lJzerman et al. [5].
The authors explored how social exclusion led to lower skin temperature. They found
that being excluded from a group decreased the temperature in person’s fingertips.

The studies about interpersonal distances are particularly interesting.
Interpersonal distance can be defined as the smallest distance that one feels
comfortable with when in proximity with another person. IJzerman and Sermin [3]
showed that the participants who were handed a warm beverage scored higher on
the perceived degree of overlap between self and other, i.e. warmer conditions
induced more social proximity than cold conditions. A research paper by Ruggiero et
al. [6] focused on studying the difference in preferences of interpersonal distance
depending on gender. Although both genders appreciated the warm drink more,
men preferred larger interpersonal distances when holding a warm cup (57°C), while
women preferred larger interpersonal distances when holding a cold cup (10°C).

In extending this line of research, the current study investigates how weather
temperature might impact the participants’ judgment of others. Specifically, the
effects of cold/warm weather temperature on forming a first impression about
personality and emotions of other individuals are measured. Based on the research
studies conducted previously, it was hypothesized that warmer (colder) external
temperature would lead to a more positive (negative) judgment of one’s personality
and emotions.

Method

Participants: It was initially planned to carry out the experiment in two phases —
survey a group of people in cold weather (early spring), then survey another group
of people in late spring, in warmer weather. However, because of the restrictions
created by the global pandemic of COVID-19, there was only time to survey people
in cold weather (before mid-March 2020). The data collection for the warm weather
group was done completely remotely using google forms, i.e. participants were
emailed surveys to complete at their homes.

111 people took part in the experiment, 42 of them were surveyed outside the
Rolex center of EPFL in cold weather, while 69 (64 + 5 follow-ups from cold setting)
people were contacted and surveyed remotely to make up the warm weather group.

90



Modern Psychology Scientific Bulletin 2020, N2(7)

There were participants from 26 different countries. The average ages of the
participants were 24.19 (with std of 8.21) and 23.91 (with std of 6.84) in cold and
warm weather setting respectively. In other words, the age distribution was quite
similar in both weather conditions.

Materials

Pictures: Two photos (one of
male and one of female, see on the
right) were selected from a set of
4900 pictures of human facial
expressions of emotions developed
at Karolinska Institutet, Department
of Clinical Neuroscience, Section of
Psychology in Stockholm, Sweden.

Understanding that some bias
could be introduced with the
pictures chosen, an extra care was applied to select pictures that display neutral
faces. Additionally, having pictures of both genders would allow to test whether there
was any difference in how people assessed different genders.

Mood assessment test: With the assumption that mood influences people’s
judgement of others [7], the participants’ mood at the time of the experiment was
recorded. The mood was measured with POMS-A (24-item questionnaire), which is a
shorter version of POMS (Profile of Mood States: 65-item questionnaire) test [8].
POMS-A was developed by Terry et al. [9] specifically for the use with adolescents
and children, however it was later verified that its results were still reliable when used
with adults [10]. The test assesses mood along 6 dimensions - anger, confusion,
depression, fatigue, tension, and vigor (the only positive dimension). Each dimension
consists of 4 mood states. The words were presented to participants in a dimension-
inconsistent order. They were then asked to rate to what extent each word described
how they felt at that time on a O to 4 scale.

The mood disturbance score was calculated by subtracting the sum of all
negative mood states (20 items) from the sum of scores for lively, energetic, active
and alert that make up vigor. Note that the more negative (positive) the score is the
worse (better) that person’s mood.

Emotion assessment test: The emotion assessment test from the study by
Bouhuys et al. [11] was used, which includes the following 6 emotions: happiness,
sadness, anger, fear, surprise, and disgust. For each of the 6 emotions, a participant
could choose from ‘none’ to ‘very so’ on a discrete 0-4 scale (0 and 4 corresponding
to ‘none’ and ‘very so’ respectively) to describe the person’s face in each photo. This
is one of the dependent variables of this study.
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Personality assessment test: Participants were asked to choose one word from
each pair of opposing characteristics (see below) that best described the person
appearing in the photo.

Generous - Ungenerous; Wise — Unwise; Good-natured - Irritable; Humorous —
Humorless;

Sociable - Unsociable; Humane - Ruthless; Caring - Selfish; Imaginative -
Hard-headed.

This list of pairs is a modified version of the original list created by Solomon
Asch [1]. Firstly, only the pairs were kept that showed significant differences between
the “warm” and “cold” group responses (10 in total). Secondly, since happiness
would be recorded in the emotion assessment test, the unhappy-happy pair was
removed. The popular-unpopular pair was also discarded because it is not exactly a
personality trait. Lastly, altruistic-self-centered was replaced with caring-selfish, and
wise-shrewd with wise-unwise for added clarity. Finally, we were left with the list of 8
pairs of opposing personality traits.

Each pair was modelled as a categorical variable with 2 levels — 0 and 1
corresponding to the negative and positive trait respectively in each pair. Personality
trait is a dependent variable in this study.

Procedure. Since two significantly different weather temperatures were needed,
the experiment was done in two phases: the cold weather group was surveyed in the
beginning of March 2020 (around 8°C) and the warm weather group participated
remotely. Since the temperature of the participants’ home environment was most
likely much warmer than 8°C, it was decided that asking people to fill in the survey
at their homes was an appropriate way to collect data for the warm weather condition
given the circumstances. For the first phase, students outside the EPFL campus
library were asked at random if they would take part in the experiment. Those who
agreed were then asked to fill in the google form questionnaire. For the second
phase, EPFL students and other people with similar background were targeted to fill
in the form remotely.

The first sections of the questionnaire consisted of the consent form, basic
information about their gender, age and nationality. After finishing these sections,
the participants completed the POMS-A test which was used to assign a score to their
mood. Emotion and personality assessments of the two pictures were next.

The emotion assessment consisted of rating how much each of the following
emotions was present in the given picture: happiness, sadness, anger, fear, surprise,
and disgust. Whereas the personality assessment was done by choosing one word
from each pair in the list of characteristics that best described the person appearing
in the picture.

At the end of the questionnaire, participants were asked about their preferred
outside temperature (warm, cold, no preference). The question about their weather
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preference was masked among 3 other random questions. The reason behind this
was to avoid the participants guessing the intent behind knowing what weather
temperature they preferred.

Statistical analysis. Power analysis, done with the G-power software, showed that
122 (61 for each weather setting) participants were needed for an effect size of 0.2,
an error probability of 0.05 and a power of 0.95. In fact, only 112 participants were
needed for testing the difference among 6 emotion scores, but 122 participants were
required for testing the difference among 8 personality traits. Due to the large impact
of COVID-19 on everyday normalcy there was not enough time to collect as many
data points for the cold weather group (42 were collected out of 61 planned).

After collection, the data was then prepared for analysis. Since the number of
follow up participants was low (5 in total), it was decided not to carry a within-subject
analysis. Consequently, these participants were excluded from the warm weather
group to remove possible bias that would be introduced due to those people being
exposed to the questions once before. It was also found that the personality
assessment test was partially incomplete for some participants. For the male picture,
there were 7 such cases (3 in cold and 4 in warm weather setting), and for the female
picture — 3 cases (2 in cold and 1 in warm weather setting). These missing values
were removed bringing the number of participants down to 99 and 103 out of the
original 106 for the male and female picture respectively. These data points were
used when modelling the personality characteristics as the dependent variable.

The dependent variables of this experiment are perceived personality traits and
emotions. Various factors were measured that could act as covariates such as age,
mood, gender of participants and their weather preferences.

Multivariate analysis of variance (MANOVA) was performed to test the
hypothesis. This method was justified since both dependent variables had multiple
dimensions (6 in case of emotions and 8 in case of personality). 2 different MANOVA
models were constructed in SPSS for each of the two photos - the first model tested
the differences between each of the 6 emotion scores in cold and warm weather
setting, and the second model tested the differences between each of the 8
personality pairs in cold and warm weather setting. In each model, weather setting
(cold or warm) was used as a fixed factor. Neither of age, overall mood score, gender
of participants and their weather preferences was included as a covariate due to little
correlation (<0.3 [12], see Table 1) with the dependent variables.
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Table 1. Max absolute correlations of controlled variables with dependent
variables in each model.

Model\ Controlled Age Mood Gender (of Weather
Variables score participants) preference
Model 1: (male pic, 0.12 0.21 0.07 0.07
emotions)

Model 2: (male pic, 0.20 0.20 0.22 0.10

personality traits)

Model 3: (female pic, 0.17 0.25 0.15 0.12
emotions)
Model 4: (female pic, 0.21 0.25 0.24 0.20

personality traits)

MANOVA assumes that the vector of the dependent variables follows a
multivariate normal distribution, and the variance-covariance matrices of the
dependent measures of each group are equal. Since both groups (cold and warm)
had sufficiently large (> 30) number of data points, the first assumption was
considered satisfied by Central Limit Theorem. However, as an additional check
kurtosis and skewness values of the dependent variables were investigated. Although
few of the kurtosis values were not in the recommended range of [-2, +2] suggested
by George and Mallery [15] and Khan [16], the deviations were small and therefore
not crucial for MANOVA to work [14].

To test the second assumption, Box’s M test of equality of covariance matrices
was calculated (see Table 2). Significance values greater than 0.05 were obtained for
all the models suggesting that the second assumption was also met.

Table 2: Box's M p-values for each model.

Model 1: Model 2: Model 3: Model 4:
(male pic, (male pic, (female pic, (female pic,
emotions) personality emotions) personality
traits) traits)
Box’s M sig. 0.775 0.392 0.814 0.614

Results.
Cronbach’s measure of internal consistency (alpha) [18] for POMS-A was 0.872
(reliability coefficient of 0.7 and higher is considered good [17]) suggesting that the
scale was reliable, and POMS-A results were valid. Table 3 reports the average inter-
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item correlations (sum of pairwise correlations over the number of variables) for each
model. The average inter-item correlation for each model was within the
recommended range of [0.15, 0.50] suggested by Briggs and Cheek [13], hence the
items of each dependent variable were well correlated and were measuring the same
idea making the participants’ reported scores reliable.

Emotion Assessment Test Results
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Figure 1: Distribution of average emotion scores for each model in each weather
group - gender refers to pictures not participants.

Figure 1 shows the distribution of average emotion scores for each picture in
each weather setting. For both pictures, the observed scores differed only slightly
between the two weather settings. However, when fixing the weather and comparing
the scores of each emotion for male and female pictures, some differences became
apparent. Indeed, t-test revealed that the differences in anger (both weather settings)
and in disgust (cold setting) between male and female pictures were significant (p-
values of 0.026 and 0.005 for anger in cold and warm settings respectively, and p-
value of 0.009 for disgust).

Table 3: Average inter-item correlatians.

Picture gender \ Item Emotions Personality traits
Male picture 0.16 0.15
Female picture 0.19 0.22
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Figure 2 shows the proportions of the participants selecting the positive trait
from each pair of personal characteristics for each picture in each weather setting.
For both pictures, the distributions of proportions for each weather setting were quite
similar. Nevertheless, when fixing the weather and comparing the scores of each
personality pair for male and female pictures, some differences emerged. Indeed, t-
test revealed a significant difference between the imaginative-hard-headed pair for
male and female picture in both weather settings. The p-values were 0.031 and 0.000
for cold and warm setting respectively.
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Figure 2: Proportion of participants who selected the positive trait (e.g. caring,
generous, etc.) for each model in each weather group - gender refers to pictures not
participants.

Moving forward, Table 4 summarizes the average mood scores of the
participants grouped by gender in each weather setting. Interestingly, there was a
significant difference in the average mood scores of male and female participants in
cold weather (-3.65 vs -13.79). In addition, the average mood score of the female
participants was more negative across both weather settings. Furthermore, the male
participants recorded a big drop in their average negative mood score while females
showed slightly increased average negative mood score.

Table 4: Average mood scores.

Participant gender\ Setting Cold weather Warm weather
Male -3.65 -9.08
Female -13.79 -12.89
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Finally, the test results of Pillai’s Trace and Wilk’s Lambda of the 4 MANOVA
models are summarized in Table 5. As shown in the table, the calculated F-statistics
and p-values for all models were the same for both tests. The p-values indicated
insignificant results at a significance level of 0.05. Hence, there was not enough
evidence to reject the null hypothesis of weather temperature having no effect on
judgment of one’s personality and emotions. This result was expected after discussing
Figures 1 and 2, where very little difference in the distributions of each dependent
variable in cold and warm weather settings were observed.

Table 5: MANOVA results for each model.

Model\ Results Pillai’s Pillai’s Wilk’s Wilk’s Lambda:
Trace: Trace: Lambda: F-statistic
p-value F-statistic p-value

Model 1: (male pic, 0.249 1.335 0.249 1.335

emotions)

Model 2: (male pic, 0.586 0.821 0.586 0.821

personality traits)

Model 3: (female pic, 0.664 0.682 0.664 0.682

emotions)

Model 4: (female pic, 0.759 0.621 0.759 0.621

personality traits)

Discussion: This section outlines possible reasons for achieving non-significant
results. First and possibly the most apparent reason is the difference in data collection
for each weather setting. For the cold weather group, participants were approached
and surveyed outside, and so a lot of human interaction was involved in the process.
In contrary, the data collection for the warm weather group was done completely
remotely. Additionally, the warm weather group completed the survey at their homes,
and there would have been natural variations in temperature from one person’s home
to another’s. The change in data collection process was due to unforeseen
circumstances (COVID-19), and in hindsight, these changes could have had unwanted
effects on the results.

Another reason is the small dataset — 42 out of planned 61 participants were
recruited which reduced the hypothetical statistical power of 0.95 for the experiment.
If this experiment were to be repeated, a bigger number of data points could
potentially improve the statistical power of the analysis.

Although there was not enough evidence to support the hypothesis, valid and
reliable data was collected. In addition, the ideas presented and discussed in this
research paper can serve as building blocks to conduct experiments in this area with
the suggested improvements outlined in this section.
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BIMAHUE HAPYHO TEMMEPATYPbI HA MEPBOE BMETYATNEHUE O
YENNOBEKE

Mapmupocan []. M. (bedepanbHaa nonumexHu4eckas wkona
JloszanHnebl, Jlo3arHa, lliseliyapus)

B paHHOM nccnepoBaHvM paccmaTpuBaeTca runotesa o ToM, Yto bonee Tennan
Hapy#Has Temnepatypa BefeT K 6onee MO3UTUBHOMY MepPBOMY BreYaTleHUO K
nuyHoctn" B nccnepoBaHun yyacTBoBanu fABe rpymnnbl YH4acTHUKOB, MO OfHON AiA
KaKooii noropHoil obcTaHOBKM (XOonopHaA W Tennasa HapymHas Temrepatypa).
Y4acTHUKOB McCCnefoBaHWA MPOCUIM 3amofHWUTb google copmy, cocToALLyo U3
chopmbl cornacua, OCHOBHOW MHopmMauun ob ux reHaepe, Bo3pacTe U HaLMO-
HanbHocTu, npoiiTn TecT POMS-A pna oueHKM X TEKyLLLEro HAaCTPOEHMUA, OTBETUTb Ha
BOMpPOCbI 06 UX MOrofgHbIX NPELNOYTEHNAX, @ TaKHe O IMYHOCTHOM U SMOLMOHANbHOI
OLEHKe JBYX U300pameHuid (MYKYMHbI U MEHLMHbI). Bbinu npumeHeHbl YeTbipe
MOfenn OfiA MHOrOMEPHOro aucriepcuoHHoro aHanuza (MANOVA): no ogHoii pns
OLEHKM pa3HULbl MPU pasHbIX 3MOLMAX U MpW pasHbIX JIMYHOCTHbIX YepTax [OjiA
Kamporo usobpameruna. Bce mopenn panu cTaTUCTUYECKM HE3HAUYMMble pesyrbTatbl
(p-kpuTepwmii> 0.05), uTo He pano JOCTaTOUHbIX OCHOBAHWI AN1IA OTBEPHEHWA HYNEBOM
rMnoTesbl, rOBOPALLEN 06 OTCYTCTBMM BAWAHWA HapPyXHOI TemnepaTypbl Ha
dopmmnpoBaHue nepeoro BrieyatneHnsa. [loMmrumo npepcraBneHnsa cammx pesynbTaTos,
Takie obCyHaatoTCA UX NoTeHLUMaabHble NPUYUHBI.

Knroyesble cnosa: amoyuu, 8Bocnpusmue, HacmpoeHue, Menaaa-xon00HaA
memnepamypa, 1U4HOCMb.
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t1ULULU3PL REPUUUSPAULP URDESNRE3NRLLE UUM Nk UUUDL
unuhtL STU4NCNkE3UL HURUUYNPU UL Yrl

Uwpiphpnuywts v, U. (Lnquitih nwpbught wnihipnGluthwlwi
nuwpng, Lnquiti, Cytyguiphu)

Wu hbwmwgnuiniejniund nwinwuwuppynud £ wjt Juplwdp, np wpunwpht
dpowdwiph wybh wwp obipdwuwmhbwup hwugbigunid £ wudh hnygbiph L
wuhwwwywunigjwt  Jdwuht  wnwyb] npwiwiu  wnwoht  nwwynpnipjwu:
Nwnuwuwuppnipyniut pungpynd £ dwutwlpgubph Gpyne fundp' deluwu
Jnipwpwuginyp Gnwuwywiht wwjdwuubph hwdwp (uwnp U Lwp wnpwwphu
ostipdwuwnhéwuny): Uwuuwyhgubiphtt wnwownyyby tp |pwgutip Google hwpguw-
ptpehy, npp pwnyugwd tp hwdwdwjuniejwu duhg, upwug ubinh, wwphph L
wqqwjht  wywunlwubnegjwu Jbpwpbpw|; wwpqugnyt  wnbintwwnynieiniuhg:
Uuglwgyby £t POMS-A pbun’ quwhwwbint Jwutwlgh' win wwhht niubgwd
wnpwdwnpnniup, huswybu twb upw' Bpyne tupubpnud wwwnybpqws wudwug
(Upu L wnwdwpn) hnygbph b wuhwwnwlwunyEwu YGpwpbpjw) nlubgwd
nwwynpniggniup: Lepwndwd £ bnbp twl hwpg' Jwutwlygh Gnwuwlwihu
Uwfupuwnpnipjwu Yybpwpbipjw: Ywnnigybi b pwgqdwswih nhuwtipuhnu ybpniént-
pjwlu (MANOVA) snpu dnnb| jnipupwugnip ulwph dbg tnwé hnygbph dhol
wnwppbpnigyniuutipp W wuhwwnwlwu gdtiph wwppbpnugyniuutipp  unnigbipnt
Uwwwnwyny: Unnbjukphg ny dblyp vpwuwwihnigintu sh npulinpbi (p-windtipp >
0.05), npp gnyg £ vwihu, np pwdwywuwswih hhdpbp sywu hGppbint gpnjuywu
qupywoét wju dwupt, pb wpwnwpht obipdwuwnhbwutu wqnbignienu  sntup
wnwoht nwwynpnipjwu Yuqdwynpdwtu ypw: Upryniupubiph ubipyuwjwgdwup
hwonpnnud £ npwup unwuwint htwpwynp wwwnbwnubph puuwpynidp:

Swhtgmguyhtr pwnbp’ hnygbp, pblund,  ppwdwnpnysnit,  puwp-uwnp
sbpdwuiphdwutip, whhwpwlwinyenib:
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