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ABSTRACT

Introduction: Learning environment in educational institutions of medicine and health is an important
thing to be evaluated, so it takes a valid and reliable instrument. Dundee ready Educational Environment
Measurement (DREEM) is one of the most frequently used instruments to evaluate the learning environment
in various countries, including Indonesia. However, some psychometric study cannot prove the construct
validity of DREEM. This study aims to assess the construct validity of Indonesian version of the DREEM in
Study Program of Dentistry, Faculty of Medicine, University of Sam Ratulangi.

Method: A total of 352 medical students were divided into three groups asked to complete the DREEM.
Evaluation of the construct validity of DREEM was assessed by calculating the score of internal consistency,
testing the validity of the items by Pearson Product Moment Correlation test, and confirmatory factor analysis.
Results: 50 items of DREEM proven to have good reliability score (Cronbach alpha 0.883), but the two
subscales have lower internal consistency score (alpha Cénbach <0.7). Seventeen items are categorized as bad
items (r <0.3), the item composition is different compare to the original instrument, and there are only two
items (item No. 43 and 44) in the same subscale which has strong correlation (r > 0.6).

Conclusion: Indonesian translation of DREEM proved to be reliable, but the construct validity of this
instrument cannot be proven in this study. It is hoped that this DREEM psychometric research continues in
various countries as a basis for improving these instruments.
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ABSTRAK

Latar belakang: Lingkungan belajar di institusi pendidikan kedokteran dan kesehatan merupakan hal penting untuk
selalu dievaluasi, sehingga dibutuhkan satu instrumen yang valid dan reliabel. Dundee Ready Educational Environment
Measurement (DREEM) merupakan salah satu instrumen yang paling sering digunakan untuk mengevaluasi lingkungan
belajar di berbagai negara, termasuk Indonesia. Namun, beberapa penelitian psikometrik tidak dapat membuktikan
validitas konstruk DREEM. Penelitian ini bertujuan untuk menilai validitas konstruk DREEM terjemahan bahasa
Indonesia di Program Studi Pendidikan Dokter Gigi Fakultas Kedokteran Universitas Sam Ratulangi.

Metode: Sebanyak 352 mahasiswa yang terbagi dalam tiga kelompok diundang untuk mengisi DREEM. Uji validitas
konstruk DREEM dinilai dengan menghitung nilai internal consistency, melakukan uji validitas item dengan uji kovelasi
Pearson Product Moment, dan confirmatory factor analysis.

Hasil: DREEM 50 item terbukti memiliki nilai reliabilitas yang baik (Cronbach alpha 0.883), tetapi dua sub skala
memiliki nilai internal consistency rendah (Crénbach alpha < 0.7). Tujuh belas item dikategorikan item buruk (r < 0.3),
susunan item berbeda dengan instrumen asli, dan hanya ada dua item (item No. 43 dan 44) dalam sub skala yang sama
yang memiliki kovelasi kuat (r > 0.6).

Contact: micpatlem1982@gmail.com
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Kesimpulan: DREEM terjemahan bahasa Indonesia terbukti reliabel, tetapi validitas konstruk instrumen ini tidak
dapat dibuktikan dalam penelitian ini. Diharapkan agar penelitian psikometrik DREEM terus dilakukan di berbagai

negara sebagai dasar untuk memperbaiki instrumen ini.

Kata kunci: educational environment, construct validity, reliability, psychometric evaluation, DREEM

INTRODUCTION

Educational environment is perceived by students
as the atmosphere affecting students’ behavior in
learning.! An educational institution, especially in
medical and health education, should be able to
provide good educational environment to create
comfortable and effective learning atmosphere
for students to learn. Educational environment
evaluation also may help an educational institution to
assess whether learning process is running effectively
according to the aims of learning, so it needs to be
performed.?® To evaluate educational environment

well, a valid and reliable instrument is needed.

Dundee Ready Educational Environment Measurement
(DREEM) developed by Roff, McAleer, Harden, Al-
Gahtani, Ahmed, Deza, Groenen, & Primparyon*
is one of the most used instrument by the medical,
dentistry, and health professions in many countries,
including Indonesia. This instrument has been
translated into Indonesian in a studies by Rahayu?
and Soemantri’. DREEM has also been proven to
have good reliability (Cronbach’s alpha > 0.7).>¢7
However, in several psychometric studies, such as by
Dimoliatis, Vasilaki, Anastassopoulos, loannidis, &
Roff;® Jakobsson, Danielsen, & Edgren;’ Yusoff;'® and
Hammond, O,Rourke, Kelly, Bennett, & O’Flynn",
it was demonstrated that DREEM did not have good
construct validity, so that they recommended to
perform psychometric studies of DREEM in many
parts of the world to gain comprehensive information
to review this instrument. This study aims to assess
the construct validity of the Indonesian translation
of DREEM in the School of Dentistry, Faculty
of Medicine, Universitas Sam Ratulangi (SD FM
Unsrat), Manado.

METHOD
Research subjects

Total of 352 students of SD FM Unsrat divided into
three groups of students (117 second-year students,
128 third-year students, and 107 fourth-year students)
were the population of this study. First-year students
were not included in this study because SD FM
Unsrat did not accept students in the year 2013. The
inclusion criteria of this study was active students
(never took any academic leaves) taking classes with
competence-based curriculum model. Meanwhile,
the exclusion criteria was regular program students.
Those students were not included as subjects because
they were rarely in campus and difficult to contact.

Instrument

DREEM is divided into 5 sub scales, i.e. students’
perceptions of learning (12 items), namely items no.
1,7, 13, 16, 20, 22, 24, 25, 38, 44, 47, 48; students’
perceptions of teachers (11 items), namely items
no. 2, 6, 8, 9, 18, 29, 32, 37, 39, 40, 50; students’
perceptions of learning environment atmosphere (12
items), namely items no. 11, 12, 17, 23, 30, 33, 34,
35, 36, 42, 43, 49; students’ social self-perceptions (7
items), namely items no. 3, 4, 14, 15, 19, 28, 46; and
students’ academic self-perceptions (8 items), namely
items no. 5, 10, 21, 26, 27, 31, 41, 45. Each question
item was given a score using 5-point Likert scale (0
= strongly disagree, 1 = disagree, 2 = uncertain, 3 =
agree, 4 = strongly agree). In this instrument, there
were 9 negative question items, namely item no. 4,
8,9, 17, 25, 35, 39, 48, and 50. Before calculating
the total score, all negative question items must be
scored with reversed scores (4 = strongly disagree, 3 =
disagree, 2 = uncertain, 1 = agree, 0 = strongly agree).
The total score of DREEM instrument was 200 with

result interpretations as follows: 0 - 50 means very
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poor, 51 - 100 means plenty of problems, 101 - 150
means more positive than negative, and 151 - 200

means excellent.

The Indonesian translation of DREEM readability
was tested once by five students of SD FM Unsrat who
were not in the research population and were chosen
using convenience sampling (SD FM Unsrat students
who were known by the researchers). This instrument
was then revised according to the suggestions from
the readability test and was translated back into
English to see the meaning suitability between the
English revision and the original instrument. From
the evaluation, a different meaning was not found
in both the revision and the original versions, so the
revision was used in this study.

Data collection

This study was held in May - June 2014 using
cross-sectional study design. Data was collected in
academic meetings at the end of term 2013/2014
and all students included as subjects were invited in
those meetings. Data collection was done separately
in those three student groups. Before distributing
the questionnaire, researchers first informed the
subjects about the background, aims, and benefits
of the study for students and the school. Students
were asked to fill in the questionnaire voluntarily
and were informed that there would be no impact
to students’ learning and to the relationship between
teachers and students if they were not willing to
fill in the questionnaire. Students who consented
to participate in the study were asked to sign an
informed consent to become prospective subjects
and were asked not to write their names and student
numbers in the questionnaire, except for their year
of entry as students in SD FM Unsrat. During the
data collection, researchers were in the room to
answer questions if there were things students did
not understand. Questionnaire was filled by students

in a twenty-minute duration.

Data analysis

In this study, construct validity test of DREEM
was performed in three ways. First, instrument

reliability test was performed by calculating internal

consistency value (Crénbach’s alpha). An instrument
is said to have high reliability if its Cronbach’s alpha
> 0.70." Second, the validity of each item was tested
using Pearson’s product moment correlation test by
correlating each item score with the total score. An

3,545 invalid items

item is declared as valid if r > Q.
were then analyzed further. Third, confirmatory
factor analysis was performed by using extraction
technique of principal component analysis with

Varimax rotation.

Confirmatory factor analysis was performed by
observing these: 1) samples needed to validate the
instrument was at least five subjects per item;* 2)
Kaiser-Meyer-Olkin (KMO) value > 0.6 and Barlett’s
test of sphericity value showed a level of significance
(p < 0.05), so that data could be analyzed further;
3) eigenvalue > 1 showed the number of factors

> and 4) grouping

formed from the analyzed items;'
the items in a factor according to the factor loading
value (r > 0.3), items must have correlation value
not far different from the other items in the same
factor (homogeneous), determining a cutoff point
(lowest value of items in a factor), and ensuring that
items in the same factor were truly different from the
other items in different factors by comparing items

grouping in the original instrument.

Pearson’s product moment correlation test was also
used to assess the correlation between items and it
was established that items in the same sub scale must
have a strong correlation (r > 0.6). Data analysis in
this study used Statistical Package for Social Science
(SPSS) program version 16.

RESULTS AND DISCUSSION

Data collection session attended by 253 students,
i.e. 78 second-year students (66.6%), 104 third-
year students (81.2%), and 71 fourth-year students
(66.3%). Two hundred and fifty students completely
filled the DREEM questionnaire and three students
only filled 20% of all the items in the questionnaire,
so they could not be analyzed in this study (response

rate = 71.62%).

Cronbach’s alpha value of 50 items of DREEM was
0.883, but two sub scales, namely students’ social self-
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perceptions and students’ academic self-perceptions,
had Cronbach’s alpha values of 0.320 and 0.594,

respectively. Seventeen items (items no. 2, 3, 4, 5, 9,

10, 15, 17, 19, 25, 28, 39, 46, 47, 48, 49, and 50)

were invalid items (r < 0.3), so that only 33 items were

analyzed further (Table 1).

Table 1. Corrected item-total correlation value in each sub scale

Corrected Corrected Corrected Corrected Corrected
Correlation Correlation Correlation Correlation Correlation
1 .389 2 .269 11 447 3 237 5 .089
7 438 6 384 12 456 4 197 10 075
13 322 8 362 17 -028 14 .396 21 541
16 .509 9 195 23 527 15 129 26 395
20 All 18 511 30 331 19 204 27 .360
22 .605 29 493 33 470 28 147 31 .306
24 470 32 .368 34 467 46 138 41 436
25 .017 37 .520 35 .346 45 411
38 .320 39 207 36 453
44 571 40 523 42 377
47 262 50 168 43 .554
48 .260 49 216

SPoL: students’ perceptions of learning; SPoT: students’ perceptions of teachers; SPoA: students’ perception of atmosphere; SSSP:

students’ social self-perceptions; SASP; students’ academic self-perceptions.

Factors analysis results showed KMO value of
0.867 and Barlett’s test of sphericity showed a level
of significance (p = 0.000), so that data for the 33
statement items could be analyzed further. According
to the results of the total variance explained test, nine
factors were formed. However, only five factors were

taken in accordance with the sub scales grouping
in the original instrument. Those five factors were
able to explain 45.071% of all students’ perceptions
about environment. Items

construct learning

grouping in factors are presented in Table 2.
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Table 2. Principal component analysis of DREEM with Varimax rotation.

No. Factors

[tem [rems 111

1 I am encouraged to participate in class 387 .092 A11 144 135
6 The teachers are patient with students 209 206 558 -.099  -.051
7 The teaching is often stimulating 598 183 070 227 028
8 The teachers ridicule the students -014 106 .71  .092  .009
11 The atmosphere is relaxed during teaching 047 .792 130 .101 .007
12 The school is well timetabled 274 415 247 293 -152
13 The teaching is student centred 515 118 244 038  -.098
14 [ am rarely bored on this course 334 045 342 406  -212
16 The teaching is sufficiently concerned to develop 655  .052 164 177 .188

my competence

18 The teachers have good communication skills with students 332 232 4717 214 .052

20 The teaching is well focused 351 283 144 .023 173
21 I feel I am being well prepared for my profession 699 124 .219 107 101
22 The teaching is sufficiently concerned to develop my 596 063 293 254 220
confidence
23 The atmosphere is relaxed during lectures .163 798 158 .103 .058
24 The teaching time is put to good use 395 444 077 .095  .009
26 Last year’s work has been a good preparation for this year’s 588  .039 .036  .012 287
work
27 [ am able to memorise all [ need 160 -004 .039 .653  .062
29 The teachers are good at providing feedback to students 235 208 526 159 .084
30 There are opportunities for me to develop interpersonal 193 -092 152 184 .550
skills
31 I have learned a lot about empathy in my profession 117 114 .041  -007 .711
32 The teachers provide constructive criticism here .085 .007 594 -013 405
33 [ feel comfortable in class socially .068 J731 231 .013 .106
34 The atmosphere is relaxed during seminars/tutorials 127 473 1253 148 175
35 I find the experience disappointing 1200 234 -011 459 031
36 I am able to concentrate well. 213 151 170 586 .020
37 The teachers give clear examples 030 237 543 .313 241
38 am clear about the learning objectives of the course -001  .092 112 463 294
40 The teachers are well prepared for their classes JA88 300 340 139 .390*
41 My problem-solving skills are being well developed here .068  .054 131 532 440
42 The enjoyment outweighs the stress of the course 219 316 .068 242 .025
43 The atmosphere motivates me as a learner 457 447 094 407  .036
44 The teaching encourages me to be an active learner 553 371 -135 340 .203
45 Much of what I have to learn seems relevant to a career in 375 169 067 130 517
healthcare
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In the first factor, item no.21 (I feel am being well
prepared for my profession) were shown to have the
highest correlation value (0.699), while item no.
18 (The teachers have good communication skills with
students) had the lowest correlation value (0.332).
Correlation value (r=0.387) was determined to be the
cutoff point for the first factor. In the second factor,
item no. 23 (the atmosphere is relaxed during lectures)
was shown to have the highest correlation (0.798),
while item no. 40 (the teachers are well-prepared for their
classes) had the lowest correlation (0.3). Correlation
value (r = 0.316) was determined to be the cutoff
point for the second factor. In the third factor, item
no. 8 (the teachers ridicule the students) was shown to
have the highest correlation value (0.671), while item
no. 40 (the teachers are well-prepared for their classes)

had the lowest correlation value (0.340). Correlation
value (r = 0.471) was determined to be the cutoff
point for the third factor. In the fourth factor, item
no. 27 (I am able to memorize all I need) was shown
to have the highest correlation value (0.653), while
item no. 37 (the teachers give clear examples) had the
lowest correlation value (0.313). Correlation value (r
= 0.406) was determined to be the cutoff point for
the fourth factor. In the fifth factor, item no. 31 (I
have learned a lot about empathy in my profession) was
shown to have the highest correlation (0.711), while
item no. 40 (the teachers are well-prepared for their classes)
had the lowest correlation value (0.390). Correlation
value (r = 390) was determined to be the cutoff point
for the fifth factor. Items grouping according to the
results of principal component analysis is presented

in Table 3.

Table 3. Grouping of the 33 items according to the results of principal component

analysis with Varimax rotation.

Factor | Factor 11 Factor 111
(10 items) (7 items) (6 items)
Item 1 [tem 11 [tem 6
Item 7 Item 12 [tem 8
[tem 13 [tem 23 [tem 18
[tem 16 [tem 24 [tem 29
[tem 20 [tem 33 [tem 32
Item 21 [tem 34 Item 37
[tem 22 [tem 42

[tem 26
[tem 43
[tem 44

Factor IV Factor V
(6 items) (4 items)
Item 14 [tem 30
[tem 27 [tem 31
[tem 35 [tem 40
[tem 36 Item 45
[tem 38
[tem 41

If factor I was named the sub scale of students’
perceptions of learning, factor Il was named students’
perceptions of atmosphere, factor III was named
students’ perceptions of teachers, factor IV was
named students’ social self-perceptions, and factor
V was named students’ academic self-perceptions, it
was seen that only items in the sub scale of students’
perceptions of teachers that were in accordance with
the original instrument. In the sub scale of students’
perceptions of learning, there were three items (items

no. 21, 26, and 43) that were not in accordance with
the original instrument. In the sub scale of students’
perceptions of atmosphere, there was one item (item
no. 24) that was not in accordance with the original
instrument. In the sub scale of students’ social self-
perceptions, there was only one item (item no. 14)
that was in accordance with the original instrument.
Meanwhile, in the sub scale of students’ academic
self-perceptions, there were only two items (items no.
31 and 45) that were in accordance with the original
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instrument. Considering the meaning suitability
of each statement item and considering its factor
loading value, there were three items moved to other
factors, although their r value were higher than the

cut off points of their previous factors, i.e. item no.
43 was moved from factor I to factor I, item no. 40
was moved from factor V to factor III, and item no.

41 was moved from factor IV to factor V (Table 4).

Table 4. New grouping of the 33 items of DREEM according to the results of the

confirmatory factor analysis.

SPoL SPoA
(Factor I0)

(8 items)

SPoT

(Factor I)
(9 items)

(7 items)

(Factor III)

SSSP
(Factor IV)
(5 items)

SASP
(Factor V)
(4 items)

Item 1 [tem 11 [tem 6
Item 7 [tem 12 Item 8
Item 13 [tem 23 [tem 18
[tem 16 [tem 24 [tem 29
[tem 20 [tem 33 Item 32
Item 21 [tem 34 [tem 37
[tem 22 [tem 42 Item 40
[tem 26 Item 43

[tem 44

[tem 14 [tem 30
[tem 27 [tem 31
[tem 35 Item 41
[tem 36 [tem 45
[tem 38

There were only two items in the same sub scale which
had strong correlation value (r > 0.6), i.e. items no.
11 and 23 in the sub scale of students’ perceptions of
atmosphere, while items no. 43 and 44 had strong
correlation value, but they were not in the same sub
scale.

The Indonesian translation of DREEM used in
this study had good reliability value, except for
two sub scales (sub scales of students’ social self-
perceptions and students’ academic self-perceptions).
Reliability value of the sub scale of students’ social
self-perceptions was also found low in a study by
0.55).1" Low

Cronbach’s alpha value of a sub scale generates

Hammond et al (Cronbach’s alpha =

uncertainty of the instruments’ construct validity.

From the results of the correlation between an item
and the total item score, 17 statement items were
found invalid. Six items (items no. 17, 25, 46, 47, 48,
49) were also found invalid in a study by Hammond
et al.'! Meanwhile, one other item (item no. 39) was
also found invalid by a study by Jakobsson et al.” The
different invalid items found in a study by Hammond
et al.,'! Jakobsson et al.,” and this study may be due
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to the learning environment which is very contextual
(affected by local culture), so the local culture of the
study might cause different students’ perceptions of
learning environment. DREEM was developed in
another country. Therefore, the different culture of
the place where the instrument was developed from
the culture where this study was held might cause
different results.

Thirty-three items were grouped into nine factors
according to correlation analysis and this number of
factors was also more than in the original instrument.
A study by Wang, Zang, & Shan'® also demonstrated
DREEM items grouped into more than five factors
according to the results of factor analysis. This
might be due to the small number of samples in this
study. Tabbanick & Fidel, cited from Cohen et al.,"”
mentioned that if the number of samples was small,
the factors formed be many. However, in this study,
five factors were taken because the other four factors
only contained one or two items and the original
instrument only grouped the items into five factors.

the of

confirmatory factor analysis showed different items

Items grouping according to results
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order from the original instrument. Only one item
was grouped into the same sub scale of students’
social self-perceptions like in the original instrument,
i.e. item no. 14. The results of factor analysis using
Varimax method with Kaiser normalization also
showed that there were nine items, namely items
no. 14, 18, 24, 32, 37, 40, 43, 44, and 45, which
correlated with more than one factors. It proved that
those items were ambiguous (measuring more than
one construct). The small number of samples in this
study might also be one of the causes items correlated
with more than one factors.

Cutoff point values determined for the three sub
scales in this study were also quite low (r < 0.4). An
item is categorized to be able to depict a construct
well if r > 0.7. However, Cohen et al.”” mentioned
that there was never a deal regarding the minimum
value of a cutoff point for a factor. In this study,
cutoff point values < 0.4 in three sub scales were
determined because several items (items no. 1, 20,
40, and 42) only had correlation value (r > 0.3) in
one factor, not allowing to determine a cutoff point
value above 0.4. In this study, all factors had more
than three items, so that each of them was allowed
to be called a factor (a factor must have three items

or more)."”

The limitation of this study was the minimal number
of samples to get good psychometric assessment
results, so that the 17 items found invalid might be
valid if more subjects were included. This research
results showed DREEM had good reliability. Low
reliability was found in two sub scales of DREEM,
only 33 valid items, and a different items order
compared to the original instrument, generated
problems in the construct validity of this instrument.
However, the results of this study are expected to add
a reference about DREEM psychometric assessment
in a cultural context different from previous studies
and are able to be used as a consideration to review

the construct validity of DREEM.

CONCLUSION

Indonesian translation of DREEM is proven reliable,
but the construct validity of this instrument could
not be proven in this study.
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