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Abstract

Research courses are part of many higher education curricula. However, students’ attitudes
towards statistics and research courses tend to be negative. One way to measure students’
attitude is with the Revised-Attitudes Towards Research scale (R-ATR). The current study
examined: (1) the internal reliability of the R-ATR, (2) the attitude of Dutch second-year
architecture students towards research courses, and (3) whether attitude is related to age
and gender. It was found that the R-ATR has good internal reliability and that Dutch sec-
ond-year architecture students’ attitude towards research courses is reasonably favorable.
Students generally acknowledge the usefulness of research courses and do not feel anxious,
but find them stressful and difficult to some extent and do not enjoy them. Further analyses
showed three types of students: relaxed students, virtuous students and worried students,
who each require a different approach to improving their attitude towards research courses.
No relationship emerged between attitude and age or gender, but female students consid-
ered research courses somewhat more useful. Providing a research-friendly, enjoyable, and
supportive environment might improve students’ attitude towards research courses.

Keywords Attitude - Anxiety - Architecture education - Research courses - Usefulness

Introduction

In many curricula in higher education, research courses are included. Research can be
defined as the activity of collecting and analyzing information in a systematic way in order
to increase the knowledge of the phenomenon under study (Leedy & Ormrod, 2010). How-
ever, students often do not like to take research courses (Papanastasiou, 2005) and previ-
ous studies have shown that students’ attitudes towards statistics and research courses tend
to be negative (Shaukat et al., 2014). For example, Murtonen (2005) found that 42% of
Finnish students in a sample had a negative attitude towards quantitative research methods.
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Students might not feel empowered to understand and use research or they might find such
courses demanding and difficult (Murtonen, 2005; Papanastasiou, 2014). Students also
might not understand the concept of research and its importance for their future profes-
sional career (Magsood et al., 2019; Shaukat et al., 2014). Finally, students might confuse
doing research with doing statistics and might therefore fear that poor quantitative skills
could prevent them from doing well in research courses (Papanastasiou, 2014). ‘Statistics
anxiety’ can yield problems in many applied sciences where statistics and methodology
classes are both mandatory and necessary to provide essential academic skills (Strobl et al.,
2010).

One way of measuring students’ opinions towards research courses is by examining
their attitude. An attitude can be defined as “a psychological tendency that is expressed by
evaluating a particular entity with some degree of favour or disfavour” (Eagly & Chaiken,
1993, p. 1). Attitudes are important because a positive attitude helps students to master
a particular teaching program, such as a professional skills program (Byrne et al., 2020)
or science learning (Ebenezer et al., 2020). A negative attitude might serve as an obsta-
cle to learning and might be associated with poor achievement results in research courses
(Murtonen, 2005; Papanastasiou, 2005). Students’ research attitude has also been found
to be related to the intention to carry out research as professionals after graduation (Grif-
fioen, 2019). This is important for vocationally-oriented higher education. Generally, atti-
tude research in education focuses on students’ attitudes towards science (e.g. Kennedy
et al., 2020; Tseng et al., 2013; see Aguilera & Perales-Palacios, 2020 for a meta-analysis),
towards statistics (e.g. Ashaari et al., 2011; Coetzee & van der Merwe, 2010; DeVaney,
2010; Griffith et al., 2012; Hannigan et al., 2014; Nguyen et al., 2015; Strobl et al., 2010;
Zan & Martino, 2007) and towards research courses (e.g. Deepa, 2014; Murtonen, 2005;
Oguan et al., 2014; Papanastasiou, 2005, 2014; Shaukat et al., 2014; Siemens et al., 2010).

Papanastasiou (2005) developed an Attitudes towards Research scale consisting of five
domains: (1) usefulness of research in professional life, (2) research anxiety, (3) posi-
tive attitudes towards research, (4) usefulness of research in students’ lives and (5) dif-
ficulty of research. These domains agree largely with the constructs that have been found
to be important for attitudes towards Science, Technology, Engineering and Mathematics
(STEM) topics: enjoyment, relevance, anticipated benefits and past successes and achieve-
ments (Kennedy et al., 2020). Papanastasiou (2005) concluded that students generally find
research useful in their professional lives, as well as in their personal lives, and that they do
not find research courses very difficult. However, the students also tended to have a nega-
tive attitude and to feel anxious towards research courses. In 2014, Papanastasiou published
a revised version of the Attitude towards Research scale for which 19 items were deleted
and the domains of Usefulness of research in student’s life and Difficulty of research were
no longer included.

Some researchers have explored whether there is relationship between age and gender
and attitude towards research courses. Zan and Martino (2007), Siemens et al. (2010) and
Shaukat et al. (2014) showed that older students generally have a more-positive attitude
towards research courses than younger students. Shaukat et al. (2014) explain their find-
ing by arguing that students aged 30+ years students are in a crucial stage of their careers
and therefore might give high priority to research. They are also more frequently actually
involved in doing research or have research experience. Deepa (2014), Shaukat et al. (2014)
and Magsood et al. (2019) reported that men generally had a somewhat more-positive atti-
tude towards research (usefulness) than females. Shaukat et al. (2014) explain the differ-
ence by arguing that males are more inclined towards mathematics, statistics and econom-
ics than females and that males prefer professions that demand good skills in mathematics
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and research, such as business, management and accounting. As far as we are aware, the
relationship between age, gender and the attitude towards research courses has not been
examined using the Revised-Attitudes Towards Research scale. Papanastasiou (2014)
indicated that the study sample mainly consisted of females, and therefore the relation-
ship between gender and the attitude towards research courses could not be examined. Fur-
thermore, Papanastasiou (2014) recommended studying the relationship between attitude
towards research and age.

The current study focused on Dutch architecture' students at Delft University of Tech-
nology (TU Delft). Architecture (in Dutch: ‘Bouwkunde’) is a practical engineering sci-
ence that focuses on understanding and solving socio-spatial-technical issues in the built
environment. Academic skills for architects focus to a large extent on assessing design situ-
ations, informing design decisions, underpinning design solutions, and critically reflect-
ing on design processes and design products (Lousberg et al., 2019). Based on our experi-
ence in teaching research courses at this faculty, we have the impression that many students
have a relatively-negative attitude towards research courses, which could be explained in
a number of ways. Firstly, architecture students generally aim to work as designers after
their graduation and not as researchers. Therefore research courses might not seem directly
relevant or useful for the students’ future career. Secondly, architecture students are gener-
ally visually orientated and have rather creative minds, capacities that seem less compat-
ible with the more-strict rules and systematic approach of doing research. The fundamental
difference between the creative process associated with design situations and the rela-
tive rigidity of the research protocol can deprive students of the pleasure in their research
course or even instill fear.

It is important to determine students’ attitude towards research courses as well as to
examine underlying latent factors, such as perceived usefulness, pleasurableness and anxi-
ety. This could help in understanding students’ difficulties and finding ways to overcome
the multiplicity of reasons behind these difficulties (Papanastasiou, 2005). Based on infor-
mation about whether and to what extent students’ attitudes need to be changed, appropri-
ate interventions could be developed to positively influence attitudes and eventually mas-
tery of the desired skills (Byrne et al., 2020; Shaukat et al., 2014).

The goal of this study was twofold. The first goal was to provide an overview of second-
year bachelor architecture students’ attitude towards research courses and to examine in
more depth their perceptions of usefulness, anxiety towards and positive feelings regarding
these courses. This could help in adapting a course to align it better with students’ wishes
and needs. For example, one can think about emphasizing the usefulness of research
courses for the students’ future careers by inviting architects to give a lecture on the way
in which they use research in their daily practice. Feelings of anxiety could be lowered by
offering extra opportunities for asking questions to those who need them. Positive feelings
could be enhanced by changing the way in which the study material is conveyed by, for
example, using new media, videos or serious games. Because the attitude cannot be relia-
bly examined unless the instrument has been validated, the second goal was to validate the
Revised-Attitudes Towards Research scale in a Dutch context among second-year bachelor

! The full name of the bachelor program is Architecture, Urbanism & Building Sciences (in Dutch: ‘Bou-
wkunde’). It is a so-called broad bachelor. We will use the word architecture in the article, but the program
covers the full range of subdisciplines of the built environment: architectural design, building technology,
landscape architecture, urban design and planning, construction management, real estate development,
housing and geo information.
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architecture students. The study started by examining the internal reliability of the R-ATR
scale. The research questions were:

(1) What is the internal reliability of the Revised-Attitudes Towards Research scale in a
Dutch second-year architecture student sample?

(2) What is the attitude of Dutch second-year architecture students towards research
courses and what are their perceptions of usefulness, anxiety towards and positive
feelings regarding these courses?

(3) Is the attitude towards research courses related to age and gender?

Respondents and methods
Respondents

The three-year (180 ECTS?) bachelor program Architecture, Urbanism & Building Sci-
ences focuses on six major learning tracks: Technology; Fundamentals; Society, Process
and Practice; Design; Academic Skills and Representation, Visualization and Form (TU
Delft, 2020). The program is structured into a fall and spring semester (2x20 weeks) and
two quarters within each semester (4 X 10 weeks). Each 15 ECTS quarter consists of one
studio project and one course (1045 ECTS) or three courses (5+5+5 ECTS). Although
research skills play a role in education for the other learning tracks, this role is most clear
and obvious for the Academic Skills learning track. This track consists of three 5 ECTS
courses: Architecture as a scientific discipline in the first year, Empirical research project
in the second year and Design reflection in the third year’s graduation semester.

The survey was offered in February 2019 just before the start of the course Empirical
research project, which is obligatory in the second year of the educational program. The
course has two components: six weeks of lectures and working groups to teach students
the basics of statistics; and 10 weeks of students performing a quantitative empirical study
in groups of four students (project-based learning) on a research topic related to hous-
ing. This empirical project covers all aspects of research: a literature study, designing the
study (research problem, research goal, research questions, conceptual model, population
and sample, questionnaire), data collection using an online survey, statistical data analyses
(using the knowledge on statistics obtained in the first six weeks), reporting and reflection.

Revised-attitudes towards research scale

The Revised-Attitudes Towards Research Scale (R-ATR; Papanastasiou, 2014) is a self-
report measure that consists of 13 Likert items, with response categories ranging from 1
Strongly Disagree to 7 Strongly Agree. The 13 items load on three underlying latent fac-
tors: Research usefulness (4 items), Research anxiety (5 items) and Positive research pre-
dispositions (4 items). The factor Research usefulness measures the student’s perceptions
of the usefulness of research in their study and subsequent professional lives. The Research

2 ECTS: European Credit Transfer System. In Delft 1, ECTS represents 28 h of study, including contact
time with faculty staff (workshops, seminars, lectures, studio work etc.), self-study time and untutored
group work.
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anxiety factor measures the negative feelings of stress and anxiety in relation to research
courses. The Positive research predispositions factor measures the existence of positive
feelings and interest towards research courses. The R-ATR has good psychometric proper-
ties (Papanastasiou, 2014). The Research usefulness factor covers the cognitive aspects and
the Research anxiety factor and Positive research predisposition factor cover the negative
and positive affective aspects of attitude.

The survey

The 13 questions as formulated by Papanastasiou (2014) were translated from English to
Dutch by four researchers independently. The results of the translations were compared and
inconsistencies between translations were discussed until unanimity was established.

As well as the R-ATR instrument, the survey contained two socio-demographic ques-
tions (gender and age), one question on students’ experience with other modules in the cur-
riculum and one question on perceived ability with various research techniques (e.g. sta-
tistical analysis, geodata analysis, interview techniques and case-study research). Finally,
one question on the importance of the various research techniques for the architecture cur-
riculum was added.

Statistical analysis

The first research question involved the internal reliability of the R-ATR, which was
explored by confirmatory factor analysis (structural equation modelling using AMOS ver-
sion 25). The latent factors were allowed to correlate, but the residuals were not allowed
to correlate. The items were only allowed to load on their respective factors. The model fit
was determined using the Root Mean Square Error of Approximation (RMSEA), with the
values of 0.01, 0.05, and 0.08 indicating excellent, good, and mediocre fit, respectively.
Subsequently, the value of Cronbach’s alpha coefficient was calculated to check the internal
reliability of the items that theoretically make up for the three factors: Research usefulness
(4 items), Research anxiety (5 items) and Positive research predispositions (4 items). Gen-
erally, a value of at least 0.70 is assumed to reflect sufficient internal reliability.

The second research question involved students’ attitude towards research courses.
Means and standard deviations were calculated for each of the 13 items. A cluster analysis
(TwoStep cluster) was performed in order to explore whether there were groups of students
with similar attitudes. The combined information from the two different methods (factor
analysis and cluster analysis) provided greater insight into the three underlying aspects of
attitude towards research courses.

The third research question involved relationships between attitude towards research
courses and age and gender. Pearson correlations were used to determine the relationship
between each of the 13 items and each of the three latent factors to age. An independent-
sample #-test was used to examine gender differences in each of the 13 items and each
of the three factors to gender. An analysis of variance (ANOVA) was used to examine
whether the three clusters of students, detected using the TwoStep cluster analysis, differed
from each other with regard to mean age. A X2 test was used to examine whether cluster
membership was related to gender.

Likert scales like the ones used in this study are frequently not normally distributed.
Both the Kolmogorov—Smirnov and the Shapiro-Wilks test showed that the 13 proposi-
tions were not normally distributed. When we calculated standardized skewness and
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kurtosis scores according to Field (2009; p. 139), seven items had standardized skewness
scores < 1.96; four items had scores>1.96 but below 2.58; and two items had skewness
scores above 2.58. The highest standardized skewness score was 2.64. Eleven items had
standardized kurtosis scores < 1.96; and two items had scores higher than 1.96, but below
2.58 (highest kurtosis is 2.24). Overall, normality was violated, but not to a very large
extent. It is usually assumed that, with large enough sample sizes (>40), violation of the
normality assumption would not cause major problems because the sampling distribution
of the means would be more or less normal (Field 2009, p. 156).

Results
Respondents

Four hundred and seventy-two (472) students who had enrolled for the course Empirical
research project, but had not yet started, received an e-mail with an invitation and a link
to the internet questionnaire. The survey was filled out by 80 students or a response rate
of 17%. More than half of respondents were female (n=44; 56%), 44% were male (n=34)
and 2 respondents did not answer the question on gender. Ages ranged from 19 to 28 years
(mean=20.6 years), with the exception of one student being 47 years of age. In compari-
son, the mean age of all second-year bachelor Architecture students in the year 2018-2019
was 20.0 years and the gender distribution was 50/50 (n=364). The difference between
the number of enrolled students (n=472) and officially registered second-year bachelor
students (n=364) can be explained by the fact that many students who need to re-sit the
aforementioned statistics examination that is part of the course had already participated in
the research project.

Internal reliability of the R-ATR scale for a Dutch second-year architecture student
sample

To examine the internal reliability of the R-ATR scale, a model was built and analyzed
using AMOS version 25. The three latent factors were allowed to correlate with each other
(Papanastasiou, 2014), the items were deemed to load only on their respective factors, and
the errors were not allowed to correlate. The RMSEA fit of the resulting model was 0.069,
which indicates a mediocre fit. Taking the above-mentioned restrictions into account, this
result is quite satisfactory.

The results are summarized in Table 1. The standardized estimates for the four items
that together make up for the Research usefulness factor all have about the same magni-
tude (between 0.70 and 0.76), indicating that they are tightly and to about the same extent
related to their latent factor. For the factor Research anxiety, the standardized estimates
ranged between 0.40 and 0.95. The low estimate for the item “Research courses are dif-
ficult” indicates that it has a somewhat weaker relationship with the latent factor Research
anxiety. Finally, the standardized estimates for Positive research predispositions ranged
from 0.84 to 0.93.

There was a positive relationship between the latent factors Research usefulness and
Positive research predispositions (standardized estimate =0.49, p <0.01). This indicates
that students who confirm the usefulness of research also more frequently show posi-
tive research predispositions. The results indicate no statistically-significant relationship
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Table 2 Means and standard

. Statement Mean SD N
deviations for 13 statements

Research usefulness (a=0.81)
Research is useful for my career 5.38 1.18 77
Research is connected to my field of study 4.85 1.50 75

The skills I have acquired in research will be ~ 5.26 1.26 77
helpful to me in the future

Research should be indispensable in my pro-  4.92 1.49 76
fessional training

Total score research usefulness 5.10 1.10 76
Research anxiety (a=0.89)

Research courses make me anxious* 5.08 1.72 79
Research courses scare me* 5.10 1.63 79
Research courses are stressful® 3.87 1.75 79
Research courses make me nervous® 4.76 1.83 79
Research courses are difficult* 4.03 1.52 78
Total score research anxiety* 4.56 1.41 79
Positive research predispositions (a=0.93)

I enjoy my research course(s) 3.68 1.70 79
I love research courses 3.56 1.87 77
I find research courses interesting 4.16 1.73 79
Research courses are pleasant 3.76 1.69 79
Total score positive research predispositions 3.79 1.59 79

Responses range from (1) Strongly Disagree to (7) Strongly Agree,
except for recoded items indicated with*. A higher value indicates a
more-positive attitude

SD = Standard deviation

between Research anxiety and Positive research predispositions (standardized esti-
mate=0.21, p=0.14) and between Research anxiety and Research usefulness (standard-
ized estimate =0.08, p=0.55).

For each of the three theorized latent factors, Cronbach’s alpha coefficient was calcu-
lated to indicate the internal reliability of the constituting items. The value of alpha for the
three factors was 0.81, 0.89 and 0.93 for Research usefulness, Research Anxiety and Posi-
tive research predispositions, respectively. This result is satisfactory. All results taken into
account, it can be concluded that the internal reliability of the R-ATR scale was confirmed
in a Dutch second-year architecture student sample.

Attitude of Dutch second-year architecture students towards research
courses and perceptions of usefulness, anxiety towards and positive feelings
regarding these courses

The second research question involved the attitude of second-year architecture students
towards research courses. The mean scores and standard deviations for the 13 items are
presented in Table 2. The items are recoded so that a higher value indicates a more positive
attitude. Thus, a higher score for the items related to Research Anxiety indicate less anxiety
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B "Relaxed” students @ "Virtuous” students  0"Worried students”

Fig. 1 Mean item scores for Relaxed, Virtuous and Worried clusters of students

and stress. The answering categories range from 1 (Strongly Disagree) to 7 (Strongly
Agree). A value of 4 therefore indicates a neutral attitude; mean scores below 4 indicate
a (somewhat) negative attitude and those above 4 indicate a (somewhat) positive attitude.

The highest mean scores generally were found for items belonging to the domain of
Research usefulness, especially the usefulness of research for the students’ future career.
The high mean scores for the items on anxiety and fear in the domain of Research anxiety
show that Dutch architecture students generally do not get frightened by research courses
(with scores recoded so that a higher score implies less anxiety and fear). However, to some
extent, students did find research courses stressful and difficult. The most-positive associa-
tion with research courses was that they can be interesting. Students expected to experience
relatively little love, enjoyment or pleasure with regard to their research courses.

Because the value for Cronbach’s alpha was satisfactory for each of the three factors, the
scores of the individual items that make up a particular factor can be averaged for a total
scale score. Scale scores were calculated for all respondents who had no more than one
missing answer for a particular scale. The mean scale score for Research usefulness (5.10
averaged over four items) is the highest, indicating that the students agree most with items
about the usefulness of research courses. The mean scale score for Research anxiety (4.57
averaged over five items) is somewhat lower but still indicates a positive attitude. The mean
scale score for Positive research dispositions (3.79 averaged over four items) is the lowest
and, with a mean below 4, suggests that students generally did not expect to derive much
pleasure from undertaking research courses.

A TwoStep factor analysis was performed for the 13 items to explore whether there were
groups of students with similar attitudes towards research courses. The analysis revealed
three different clusters of students (cluster 1: n=26, 37%; cluster 2: n=32, 45%; cluster 3:
n=13, 18%). The results, presented as mean item scores for the three clusters of students,
are shown in Fig. 1. The two most-important items for the clustering were on enjoyment
and love for research courses, followed by items on research courses being interesting and
pleasant. These four items are all part of the scale of Positive research predispositions. The
items that were part of the scale of Research anxiety were next in importance and the items
that belong to Research usefulness were the least important for the clustering.
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As Fig. 1 shows, the three clusters of students did not differ much from each other with
regard to Research usefulness. However, the clusters did differ with regard to Research
anxiety and Positive research predispositions. The first cluster of students (labeled Relaxed
students) scored highest on the Research Anxiety items, indicating that they did not worry
too much about research courses. At the same time, these students scored relatively low
on Positive research predispositions. These students were not scared by research courses
but also definitely did not like them. The second cluster of students (labeled Virtuous stu-
dents) scored highest on the items on Research usefulness and Positive research predisposi-
tions. Apparently, students who appreciate the usefulness of research also more frequently
show positive research predispositions, an effect that was also observed in the Struc-
tural Equation Modelling analysis. Furthermore, these students also did not fear research
courses, albeit to a lesser extent than the Relaxed students (cluster 1). Finally, the third
cluster (labeled Worried students) comprised students who definitely do not enjoy research
courses and who generally experience more anxiety and stress than other students.

In summary, Dutch second-year architecture students generally had a slightly-positive
attitude towards research courses. They acknowledged the importance of these types of
courses for their future career and they found these courses interesting. Nevertheless, at the
same time, research courses also induced stress and many students did not expect to experi-
ence much pleasure and enjoyment from doing research courses.

Is attitude related to age and gender?

The third research question involved whether attitude is related to age and gender. Pearson
correlation coefficients for the relationship between age and each of the 13 items ranged
between —0.04 (p=0.74) for “Research courses scare me” and 0.23 (p=0.04) for “I enjoy
my research course(s)”. Older students might enjoy research courses somewhat more than
younger students do, but the relationship is rather weak. The correlations between age and
Research usefulness, Research Anxiety and Positive research predispositions were 0.15
(»=0.19), 0.02 (p=0.87) and 0.15 (p=0.19), respectively. These correlations are weak
and not statistically significant. ANOVA was used to examine whether the three clustered
groups (Relaxed, Virtuous and Worried) differ with regard to age, but this turned out not
to be the case (F5 65 =0.19, p=0.83, n=71). Thus, in general, this study has identified no
relationship between age and attitude towards research courses.

Next, the relationship between gender and the 13 items was examined. An independ-
ent sample #-test was used to compare males and females on each of the 13 items. The
Bonferroni correction was applied because of multiple comparisons (0.05/13=0.004). In
general, women had a somewhat higher mean score on items related to Research useful-
ness and Positive research predispositions, but they generally had a somewhat lower mean
score on items related to Research anxiety. However, none of the items reached statisti-
cal significance, except for “Research should be indispensable in my professional train-
ing”. Women (mean=5.33, n=42) turned out to be more positive than men (mean=4.36,
n=33) (t73=—2.94, p=0.004).

Results for the relationship between scale scores and gender are shown in Table 3. The
mean total scores again suggest that women were somewhat more positive than men on
Research usefulness and Positive research predispositions, but less positive with regard
to Research anxiety. An independent sample #-test showed a statistically-significant result
for Research usefulness only (1(73)=—2.51, p=0.01, n=75). Finally, a x2 test was used to
examine whether the three clustered groups (Relaxed, Virtuous and Worried) differed with
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Table 3 Scale means and
standard deviations for male and
female respondents

Scale Male respond- ~ Female respond-
ents ents

Mean SD n Mean SD n

Research usefulness* 473 1.19 31 535 096 44
Research anxiety 469 139 34 443 143 44
Positive research predispositions 3.44 1.66 34 4.01 148 44

*p=0.01
SD: Standard deviation

regard to gender. The percentage of women was somewhat lower in the Relaxed students
group (46%) than in the other two groups (64 and 61%), but the difference was not statisti-
cally significant (x*>=2.07, p=0.35, n=70).

In summary, it can be concluded that the research attitude of female respondents did not
differ statistically significantly from that of male respondents, except for Research useful-
ness. Female respondents had a somewhat more-positive attitude than males with regard to
the usefulness of doing research and undertaking research courses.

Discussion, limitations and future suggestions

This study focused on the attitude of Dutch second-year bachelor architecture students
towards research courses by using the Revised-Attitudes Towards Research scale (R-ATR;
Papanastasiou, 2014). The first research question focused on the internal reliability of the
R-ATR scale, with results showing that the reliability of the three scales was quite satisfac-
tory, with values ranging from 0.81 to 0.93. Furthermore, structural equation modelling
analysis showed an acceptable fit of the model (RMSEA =0.069). All items loaded in a
satisfactory way on their intended factors, except for the item “Research courses are diffi-
cult”. In the study by Papanastasiou (2014), this item also has the lowest standardized esti-
mate on the Anxiety scale. Comparing the meaning of this item with the other items within
the factor of Research Anxiety reveals a subtle difference. “Research courses are difficult”
is believed to have more of a cognitive nature, whereas anxiety, stress and nervousness
are of an emotional nature. One can find something difficult without being emotionally
affected by it. Perhaps this can explain the inferior fit of the difficulty item within the factor
of Research Anxiety.

The second research question focused on the attitude of Dutch second-year bachelor
architecture students towards research courses. Students generally had a slightly-positive
attitude towards research courses, especially for the usefulness of research for their future
career. Students found research courses somewhat stressful and difficult, but courses did
not scare them. Students also believed that research courses can be interesting to some
extent, but they hardly expected to experience love, enjoyment or pleasantness concerning
their research courses.

A comparison with the results of the study by Papanastasiou (2014) shows that students
at our faculty generally had a more-positive attitude towards research courses. More spe-
cifically, students experienced less stress and anxiety and had somewhat more appreciation
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of the usefulness of research courses and more-positive research predispositions. Never-
theless, these results should be carefully interpreted because differences between the two
studies also could be explained by differences in student samples (e.g. type of study, socio-
demographic characteristics and cultural background) and by methodological issues, such
as the translation of the questionnaire.

A cluster analysis identified an interesting pattern with three groups of students, which
we labeled Virtuous students (45%), Relaxed students (37%) and Worried students (18%).
This result suggests that an approach for improving the attitude towards research courses
must also be differentiated. Some students will benefit from an emotional approach based
on reducing feelings of anxiety and stress, whereas other students might be shown that
doing research and following research courses could actually be fun. Yet other students
could benefit from more information about the usefulness of research courses for their
future career. Note that these labels only apply to the students’ attitude towards research
courses and not to their other study activities. Furthermore, because the cluster analysis
was exploratory, further studies should examine whether the results can be replicated and
whether the labels can be validated using some external criterion.

The third research question focused on whether the attitude towards research courses
was related to age and gender. Our study did not show a relationship between age and atti-
tude, which contradicts Zan and Martino (2007), Siemens et al. (2010) and Shaukat et al.
(2014) who found that age was positively related to a more-appreciative attitude towards
research courses. Our finding of a statistically nonsignificant relationship between attitude
and age might be explained by the relative homogeneity of the student sample regarding
study level and age. Students were in the second year of their studies and their age ranged
between 19 and 29 years, with one exception of a student aged 47 years. The narrow range
reduces the effect of age. Besides, Murtonen (2005) also did not find a statistically signifi-
cant difference in attitude towards research for a sample consisting of first, third and fourth-
year Finnish students.

Male and female second-year architecture students did not differ with regard to Research
Anxiety and Positive research predispositions, a result resembling the findings reported by
Shaukat et al. (2014). Furthermore, we found that female students considered research to
be more useful than male students did. This finding contrasts with studies by Deepa (2014),
Shaukat et al. (2014) and Magsood et al. (2019), who found that men generally were some-
what more positive towards research (usefulness) than females. Shaukat et al. (2014) argue
that men might prefer courses such as mathematics, statistics and economics and might
prefer professions that demand advanced skills in mathematics and research, such as busi-
ness, management and accounting. Our results thus contradict this line of argumentation.
The admission criteria of the Architecture, Urbanism & Building Sciences undergraduate
program at TU Delft require that students have completed high-school final examinations
in physics and mathematics. This might explain why the research attitude of our female
students was at least as positive as that of male students.

This study has some limitations. The response rate was quite low (17%) for various
reasons. First, some students who had enrolled did not actually participate in the course
for various reasons. Second, some students (n=110) enrolled in the course only because
they had to repeat the statistics examination on which they had failed the previous year.
In both of the aforementioned cases, students might be less motivated to fill in the ques-
tionnaire. Third, because all modules of the curriculum are evaluated on a regular basis,
students might have become somewhat tired of completing yet another survey. Fourth, the
invitation was send by mail. Many students do not read their university mail on a regular
basis—at least not before the start of the course—and therefore they might have missed the

@ Springer



Learning Environments Research

opportunity to fill out the survey. The low response rate brings into question the generaliz-
ability of the results because the students who completed the questionnaire might not be
representative for the population of second-year architecture students. Although the sample
and population did not differ in age (mean age sample: 20.6; mean age population: 20.0),
there was a small difference with regard to gender. The sample contained relatively more
female students (56%) than the population (50%). We do not know whether sample and
population differed on other aspects. For example, it cannot be ruled out that only highly-
motivated or overly-positive students completed the survey (albeit 37% of the sample were
labelled as ‘relaxed’ students and 18% as ‘worried’ students). We also do not know the
implication of this limitation for our results (e.g. whether highly-motivated students were
more present among female students), which might explain the more-positive attitude
towards research usefulness in this group.

A related limitation of the current study is the convenience sample: we sampled bach-
elor architecture students from one university only and from one year only (second year).
This limits the generalizability of our results and also limits comparison of our findings
with those of Papanastasiou (2014), because the settings differ in so many ways. However,
the finding that the underlying structure of the R-ATR scale can be reproduced in a dif-
ferent setting enhances claims with regard to its internal reliability. Another limitation is
that we had no information on how well the students performed in the course. We assume
that a positive attitude is related to a higher grade but, unfortunately, we could not actu-
ally examine this. This should be considered in a future study. Finally, we only examined
one aspect that might influence students’ mastering of research courses, namely, attitude.
Other affective aspects, such as interest, perceptions, self-confidence and motivation were
not included. However, Ebenezer et al. (2020) argue that attitude is the most-important
construct of the affective domain for influencing science education. Despite the limitations,
we believe that our findings provide valuable insights into the attitude of our second-year
student population and give us tools for improving attitude and contributing to students
being better able to master the material.

What information has the study provided that can be used to improve education in order
to stimulate the development of a positive attitude towards research courses? First, because
students generally acknowledged the usefulness of research courses for their study or fur-
ther career, emphasizing the importance of research might not have priority; but sharing
this insight with teaching staff might be. Second, research courses can be stressful and
difficult for students. Making the research courses more in line with the student expecta-
tions and earlier experiences, and providing a research-friendly and supportive environ-
ment, might improve the attitude of students towards academic skills and research courses.
Third, we have to think about how we can make research courses more interesting to stu-
dents and how to make them more enjoyable without losing sight of the scientific depth of
our course. Teaching could include new media, videos, serious and educational games and
blended learning.

We would like to continue to better understand the attitudes and experiences of our stu-
dents in relation to doing research, particularly how they change and develop over time
within our three-year undergraduate program, but also from bachelor to master. We think
there might be interesting differences (in attitudes, expectations and experiences) between
students from our different master tracks which focus more on design like Architecture and
Landscape architecture, on engineering like Building technology and Geomatics, and on
planning like Urbanism and Management in the built environment. These kinds of insights
could help to support and align decisions on curriculum renewal and development, both in
undergraduate and graduate programs. Furthermore, because Murtonen (2005) argues that

@ Springer



Learning Environments Research

students’ attitudes towards research might be formed before or right after the start of their
studies, it would be interesting to examine the attitude towards research courses just after
the start of the first year. Detecting and, if possible, reducing a negative attitude at an early
stage could help students in their further academic career to put into practice the learned
research skills not only in the current program but also in their final research project at the
end of the bachelor study. Last but not least, because previous research has shown that atti-
tude towards conducting research is related to the intention to use research in future work
(Griffioen, 2019), improving attitude might ultimately enhance the use of research activi-
ties in the daily practice of architects.
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