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This article discusses the views of preservice biology teachers regarding the 
factors that dominate their motivation for innovative learning. A total of 152 
preservice biology teachers were involved in this study. A correlation test was 
conducted to determine the relationship between curriculum design, school 
design, and class design with motivation to implement innovative learning. Data 
was collected using a questionnaire. The study results show that curriculum, 
school, and class design are collectively related to the motivation of preservice 
biology teachers to carry out innovative learning. Based on further analysis, the 
curriculum design factors significantly contributed to this relationship, while 
school and classroom design did not contribute significantly to this relationship. 
These results show that good curriculum design will support implementing 
innovative learning in the classroom. We recommend some things related to 
curriculum, school, and class design, the essence of which is the need to seek 
advice from students and teachers when renovating or building a school. 
Technology integration is also an important thing to include in the design plan. 
The government and related parties can use the results of this study in designing 
their schools or classrooms. 

Abstrak. Artikel ini membahas pandangan calon guru biologi mengenai faktor-faktor yang 
mendominasi motivasi mereka untuk pembelajaran inovatif. Sebanyak 152 calon guru biologi terlibat 
dalam penelitian ini. Data dikumpulkan menggunakan questionairre. Uji korelasi dilakukan untuk 
mengetahui hubungan antara curriculum design, school design, dan classroom design dengan motivasi 
untuk melaksanaan pembelajaran inovatif. Hasil penelitian menunjukkan bahwa desain kurikulum, 
sekolah, dan kelas secara kolektif berkaitan dengan motivasi guru biologi prajabatan untuk 
melaksanakan pembelajaran inovatif. Berdasarkan analisis lebih lanjut, faktor desain kurikulum 
berkontribusi signifikan terhadap hubungan ini, sementara desain sekolah dan kelas tidak 
berkontribusi signifikan terhadap hubungan ini. Hal ini menunjukkan bahwa desain kurikulum yang 
baik akan menunjang implementasi pembelajaran inovatif di kelas. Kami merekomendasikan beberapa 
hal yang berkaitan dengan kurikulum, sekolah, dan desain kelas, yang intinya adalah perlunya 
meminta saran dari siswa dan guru ketika merenovasi atau membangun sekolah. Integrasi teknologi 
juga merupakan hal yang penting untuk dimasukkan dalam rencana desain. Pemerintah dan pihak 
terkait dapat menggunakan hasil penelitian ini dalam merancang sekolah atau ruang kelasnya. 
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A. Introduction 
The progress of the world in the field of education has 
made a change from traditional classroom-centered 
learning with the teacher as the first instructor to 
student-centered learning. (OCED, 2015). The changes 
that occur aim to develop students' capabilities in 
careers in the 21st century (Dauer et al., 2021; Nahum 
et al., 2010; Page et al., 2023). In Indonesia, the 
Ministry of Education and Culture has reformed the 
learning curriculum from elementary to tertiary 
education to respond to the changes. Curriculum 
changes have also been accompanied by policy 
changes that support reforms in the education sector, 
such as improving infrastructure in education units. 
In pilot schools, classrooms are opened so teachers 
can learn from each other, increase student literacy by 
providing various digital environments, and so on. 
This action created an innovative learning 
environment that could be implemented in one or 
several classes (Cardno et al., 2018). 

In recent years, the Indonesian government has 
increased programs and budgets in the education 
sector to equalize the quality of education, including 
improving infrastructure. There is a belief that the 
quality of infrastructure, including classrooms, will 
affect the quality of pedagogy (Carvalho & Yeoman, 
2018; Montiel et al., 2019). The results of research 
that has been conducted to examine how classroom 
design influences pedagogy (Cox & Edwards, 2014; 
Kariippanon et al., 2018; Mulcahy et al., 2015; OCED, 
2015). For example, a classroom close to the yard will 
increase teacher motivation for outdoor learning. 
However, other studies show weak relationships 
between classrooms and pedagogical change 
(Mulcahy et al., 2015). Pedagogical change, instead, 
is embedded in a variety of relationships and 
diverse practices. Studies on student learning 
environments do not only support contemporary 
learning needs and trends (Frelin & Grannäs, 2021; 
Gislason, 2018) but also play an important role in 
facilitating education reform (Cardellino & Woolner, 
2020).  

In other cases, for example, related to school 
buildings. Many new buildings are built by adopting a 
design that is more open and physically flexible, but 
based on several studies, and It turns out that this is 
not significant in improving student learning 
outcomes or improving teacher pedagogy (Ghaziani, 
2020; Mulcahy et al., 2015; Rolfe et al., 2022). 
However, other studies have also shown that school 
design has different effects on the subjects students 
take (Lievore & Triventi, 2023; Tanner, 2009). These 
different results may be due to the lack of attention to 
the teacher's opinion in building design because each 
subject has different characteristics (Sudrajat et al., 
2020; Susilo & Sudrajat, 2020). 

So far, most recent research has focused on 
general subject contexts and used students as 
respondents (Barrett et al., 2015; Ghaziani, 2020; 

Mulcahy et al., 2015; Rolfe et al., 2022). This article 
provides a new perspective with preservice biology 
teachers as the respondents. Preservice biology 
teachers are important to explore because they have 
in-depth knowledge of their subject. In addition, they 
also have a unique view of motivation in the context 
of innovative learning. Biology teacher candidates 
also belong to different generations, so their views on 
how students learn are more or less the same. This 
study's specific objective was to determine preservice 
biology teachers' perceptions regarding the influence 
of design factors, including curriculum, class, and 
school design, on students' learning motivation. The 
results of this research are expected to be considered 
by the government and related parties in formulating 
policies for education reform. 
 

B. Material and method 
Participant and Data Collection 
A total of 164 preservice biology teachers were 
involved in this survey. Due to incomplete 
information, 12 samples were excluded from this 
study. Thus, the final sample of our survey was 152 
people (i.e., 18 males and 134 females). Participation 
in this survey is voluntary and anonymous. Data was 
collected by sending an online survey link to the 
National Research Group in a Google Form. 

Furthermore, members of the Research Forum 
will share links to their universities. Respondents 
were also asked to forward questions to their 
colleagues. The questionnaire is designed to be 
completed in less than ten minutes. The questionnaire 
was chosen because it can obtain extensive data 
quickly, making it more effective (Pratama et al., 
2024; Sudrajat et al., 2024). 

  
Measures 
Instructions and questions are translated into 
Indonesian following the procedures Sperber et al. 
(1994) outlined. All responses were made on a 5-
point scale ranging from 1 (strongly disagree) to 5 
(strongly agree). The questions in the survey adopted 
the survey developed in the previous study by Scott-
Webber et al. (2019). Because the questionnaire was a 
translation of an instrument developed by earlier 
researchers (Scott-Webber et al., 2019), we did not 
review the instrument's validity again. However, the 
instrument was tested for reliability to ensure the 
accuracy of the measurement (Ibrohim et al., 2022). 
Curriculum Design 

Sample items are "Curriculum design makes 
me want to work hard" and "I am still not facilitated 
even though I use the latest curriculum" (reverse 
coded) (6 items, α = 0.90) 
School Design 

Sample items are "School design affects my 
ability to provide assistance and feedback to 
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students" and "School design affects my ability to 
meet colleagues to study or collaborate" (4 items, α = 
0.84) 
Classroom Design 

A sample item is "The design of the classroom 
affects my ability to move so I can be deeply involved 
in learning" (4 items, α = 0.82) 
Motivation to Conduct Innovative Learning (MCIL) 

Sample items are "When I become a teacher, I 
will be passionate about teaching" and "When I 
become a teacher, I will use innovative learning" (6 
items, α = 0.88). 

 
Data Analysis 
We use a correlation test to determine the 
relationship between all variables. In addition, we 
also use ordinary least square regressions to 
determine the significance of the factors studied in 
influencing the motivation to conduct innovative 
learning. 

 

C. Results and discussion 
This study aims to explore the relationship between 
curriculum design, school design, and class design 
with the motivation to implement innovative learning. 
This article provides a new perspective because it 
explores the view of preservice biology teachers. The 
government and related parties can use the 
information in the results of this research to make 
policies related to the development and 
modernization of educational institutions. Similar 
previous studies have shown varying results (Barrett 
et al., 2015; Cox & Edwards, 2014; Ghaziani, 2020; 
Kariippanon et al., 2018; Mulcahy et al., 2015; Rolfe et 
al., 2022). The results of this study indicate that 
curriculum design, school design, and class design are 
related to the motivation of preservice biology 
teachers to carry out innovative learning. However, if 
analyzed further, curriculum design significantly 
influences this relationship. Meanwhile, school and 
class design had no significant effect on this 
relationship. The following is a more detailed 
description of the results of this study. 

Table 1 shows the means, standard deviations 
(SD), and intercorrelations of all the variables used in 
this study. These results are consistent with previous 
studies, which show that curriculum, school, and class 
design are related to motivation to conduct innovative 
learning. Based on these results, the variables in the 
study are interrelated. 

 
Table 1 Mean, SD, and intercorrelation between 

variables 

 Mean SD 
Innovative 

learning 
Curriculum design 4.460 .504 .546** 

School design 4.143 .555 .266** 
Classroom design 4.311 .554 .334** 

We performed the ordinary least square 
regression test to examine these results in more 
detail, as shown in Table 2. Based on Table 2, the 
value of R = 0.05. Based on Chin (1998), the tested 
variable has a moderate correlation to the dependent 
variable. Therefore, it is concluded that the variables 
tested are related to the motivation to carry out 
innovative learning. 

 
Table 2 Regression analysis results 

Model R 
R 

square 
Adjusted R 

square 
Std. error of 
the estimate 

1 .555a .308 .293 .37509 

 
Furthermore, in Table 3, it is known that the 

regression equation obtained is as follows: MCIL = 
2.250 + 0.436(Curriculum Design) + 0.044(School 
Design) + 0.58(Classroom Design). Seen in the Sig 
column. on the three variables (1) Curriculum Design 
= 0.000, (2) School Design = 0.496, and (3) Classroom 
Design = 0.396. Based on these results, only Sig. by 
Curriculum Design variable is less than 0.05, which 
means that only the Curriculum Design variable 
significantly influences motivation to conduct 
innovative learning. At the same time, other factors 
are not significant. 

 
Table 3 Regression analysis results for each 

variable 

Variable 
Unstandardized 

coefficients 
Standardized 
coefficients t Sig. 

B Std. error Beta 
(Constant) 2.250 .315  7.148 .000 
Curriculum 

Design 
.436 .070 .492 6.246 .000 

School 
Design 

.044 .064 .054 .682 .496 

Classroom 
Design 

.058 .068 .072 .851 .396 

 
Relationship between Curriculum Design and 
Motivation to Conduct Innovative Learning 
The study results show that curriculum design 
contributes significantly to the motivation of 
preservice biology teachers to carry out innovative 
learning. The curriculum has a significant role in the 
learning process, both from the point of view of 
students and teachers (Cheng & Xu, 2011; Melo et al., 
2022; Pykocz & Benites, 2023). Another opinion 
states that the curriculum is the essence of education 
(Galian & de Carvalho, 2021; Harrison et al., 2020; 
Júnior & Borges, 2021). Demands in the curriculum 
will be mandatory for a teacher to implement, 
including suggestions for innovative learning. 
Teachers will subconsciously follow instructions to 
implement innovative learning in their classrooms. 

Studies on psychological aspects can explain 
this reason. Sometimes a person's self-view can be 
traced back to the interpersonal views that define 
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those views (Baumeister, 1999). This statement can 
also be interpreted as a self-view about how someone 
evaluates you and your actions to respond to that 
(Bizzarri et al., 2023). This view also applies to the 
teacher's view of implementing what is contained in 
the curriculum. Instinctively, humans try to obtain an 
assessment that follows the majority (Baumeister et 
al., 2011); they subconsciously apply principles that 
others apply to their thinking. One of the preservice 
teachers said, "If the curriculum suggests using 
certain learning, as a teacher, I will try to do it in 
class."  

We recommend several things related to things 
that need to be considered in designing the 
curriculum to create innovative learning, especially in 
science learning. The purpose of education, in general, 
is to improve students' thinking skills (Amin et al., 
2020; Nasution et al., 2023; Zanden et al., 2020), of 
course, also applies to science learning (Hernawati et 
al., 2018; Ilma et al., 2022; Mitarlis et al., 2020; Ploj 
Virtič & Virtič, 2022). Science learning is highly 
compatible with developing students' thinking skills. 
The curriculum must be able to determine the science 
material that must be taught at every level of 
education. This is important because a comprehensive 
curriculum will ensure that students understand 
different science concepts holistically. 

The curriculum must also follow the 
development of science (Keiny & Gorodetsky, 1996; 
Sari et al., 2019; Thuneberg et al., 2022). Science 
continues to develop and change over time. Relevant 
curriculum design will ensure the material is always 
up-to-date and reflects scientific developments 
(Twining et al., 2021). The curriculum must 
accommodate students' science process skills. A good 
curriculum must also pay attention to practical ways 
of teaching science. This means presenting the 
scientific process, including experimentation, 
observation, problem-solving, and reasoning so that 
students memorize facts and develop critical thinking 
skills and the scientific method. The curriculum must 
also accommodate the integration of technology into 
learning. A good curriculum design will consider the 
use of technology in science learning. Technology 
integration, such as computer simulations, interactive 
devices, and learning applications, can help increase 
students' understanding of complex science concepts. 
The curriculum must understand the needs of 
students. Curricula that focus on student learning and 
adapt to individual learning styles and needs can be 
more effective in achieving the desired learning 
outcomes. The curriculum must have a contextual 
nature. A good curriculum design will present science 
in a relevant and useful way for students' daily lives. 
This can increase their motivation and interest in 
learning science because they can see how science 
relates to the real world. With the right curriculum 
design, science learning can be directed more 
effectively, and students will be more engaged and 

inspired to explore and understand the scientific 
world better. 

 
Relationship between School Design and 
Motivation to Conduct Innovative Learning 
Even though school design is related to the motivation 
of preservice biology teachers to carry out innovative 
learning, separately, school design does not provide 
significant participation. These results follow the 
results of previous research studies. For example, 
research conducted by Blackmore et al. (2011) and 
Wells et al. (2018) shows that adapting the school's 
physical environment to technological innovations 
often has no impact and sometimes has a negative 
effect. For example, the introduction of open-plan 
learning spaces designed to enhance collaboration 
and flexibility has, in some cases, led to increased 
noise levels and distractions, making it harder for 
students to focus. The results of this research are also 
supported by subsequent studies that raise the same 
issue about the effect of school building on the 
educational process. Often, the physical aspect of 
school buildings ignores that schools are a complex 
system of interrelated social and cultural factors 
(Cardellino & Woolner, 2020). The development of 
school designs needs to involve teachers or students 
so that they can function optimally in improving the 
quality of student learning (Deppeler et al., 2021). 

The school building design is more towards the 
accessibility of teachers and students (Niemi et al., 
2022; Rolfe et al., 2022). Other factors also need to be 
considered because they affect student learning, for 
example, the dimensions of school facilities (Chingos, 
2013), noise level (Fisher, 2001; Schneider, 2002), 
spatial (Wheldall & Lam, 1987), and the presence of 
natural elements in schools (Arbogast et al., 2009). 
One respondent explained, "Teachers need ergonomic 
access to reach every corner of the school and interact 
with students and other teachers. Intense interaction 
with both students and teachers can foster innovation 
in learning. Science learning requires a school design 
that makes it easy for students to access the 
surrounding environment. For example, there is a 
garden in front of the class, easily accessible 
laboratories, libraries, and others. One respondent 
said, "I think a school that is suitable for the subject of 
biology is a school that has an open environment such 
as parks, fields, and others," Another respondent said, 
"I think a school that is close to nature is suitable for 
studying biology." 

We recommend several things so that school 
design can improve the quality of learning, especially 
in innovative and science learning. Science learning 
requires adequate laboratory space and facilities to 
conduct observations, experiments, and practicum. 
School design that pays attention to laboratory 
facilities' placement, equipment, and completeness 
can increase students' opportunities to participate in 
scientific exploration. A good science laboratory also 
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ensures the safety and comfort of students during the 
experimental process. School design, especially 
classes, is expected to be interactive and inclusive to 
facilitate effective science learning. Classroom settings 
that allow interaction between teachers and students 
and collaboration between students can increase 
active participation and student involvement in the 
learning process. Interactive whiteboards, projectors, 
or other technologies can provide added value in 
presenting science material in an interesting and 
easy-to-understand way. The choice of colors, 
decorations, and placement of scientific posters or 
student work around school corridors can create an 
environment that stimulates interest and curiosity 
about science. School design must also pay attention 
to easy access to technology devices and internet 
access to assist teachers and students in finding 
information, conducting research, and using various 
applications to support science learning. Students and 
teachers must also have adequate access to reading 
resources or information. A complete library with a 
collection of science books, scientific journals, and 
digital learning resources can provide valuable 
support for science learning. School design also needs 
to consider space for extracurricular activities, such 
as science clubs, competitions, and exhibitions, to 
increase students' interest in and participation in 
science outside school hours. 

 
Relationship between Classroom Design and 
Motivation to Conduct Innovative Learning  
The findings in this study illustrate that although all 
factors simultaneously have a relationship with 
motivation to carry out innovative learning, class 
design does not have a significant relationship 
separately. The link between classroom design and 
student learning outcomes has been a focus of 
research in the last decade (Barrett et al., 2015; Frelin 
& Grannäs, 2021; Rands & Gansemer-Topf, 2017; 
Scott-Webber et al., 2019). Some of this research is 
driven by the belief that the inflexibility of traditional 
classroom designs cannot facilitate modern pedagogy 
and student-centered learning (OECD, 2021). With the 
latest thinking, classroom design is shifting towards 
providing flexible classroom layouts and open spaces 
and adapting the newest learning technologies 
(Davies et al., 2013; Frelin & Grannäs, 2021). Although 
other factors, such as temperature and air quality in 
the class (Smedje et al., 1997), classroom lighting 
conditions (Earthman, 2004), the distance between 
students (Weinstein, 1979), and furniture quality 
(Sommer & Olsen, 1980) also receive attention 
because it relates to the quality of student learning. 

The classroom is the direct environment for 
students where the teaching and learning process 
takes place (Akomolafe & Adesua, 2015; Ibrohim et 
al., 2022; Martin, 2002). Open space allows students 
to move and collaborate freely. In addition, flexible 
tables and chairs allow teachers to change their 

learning designs. Students can also change their 
position to ask their friends so there are no mistakes 
or confusion in learning (Rands & Gansemer-Topf, 
2017). One of the preservice teachers in the 
questionnaire said, "By using flexible desks/chairs, 
I'm sure I can organize the class according to what I 
think." 

We recommend several things that must be 
considered in designing classroom settings so 
innovative learning can occur, especially in science 
learning. Science learning often involves 
experimentation and hands-on practice (Darling-
hammond et al., 2020; Holstermann et al., 2010; 
Sudrajat et al., 2023). Adequate class design can 
provide the necessary facilities and equipment for 
science activities, such as laboratories, microscopes, 
measuring instruments, and practicum materials. 
These facilities and equipment allow students to 
experience first-hand the science concepts being 
taught and develop practical skills in science. In 
addition, science often involves observing natural 
phenomena and experiments involving observation. 
Good classroom design must consider a layout that 
allows all students to see the teacher's demonstration 
or experiment. 

Class design must also be attractive and 
inspiring to stimulate students' imagination and 
creativity. For example, classroom walls decorated 
with scientific posters, infographics, or attractive 
science pictures can help students feel involved and 
interested in science learning. In addition, the class 
design must also pay attention to ergonomic factors, 
such as comfortable chairs and tables, as well as good 
lighting, which can create conditions that support 
comfortable learning. Science learning often involves 
collaboration and discussion between students. 
Classroom designs that accommodate spaces for 
collaboration, such as movable desks and group 
seating, can increase social interaction and discussion 
between students. The design must also consider 
using sophisticated and modern technologies, such as 
interactive projectors or digital whiteboards, which 
can enrich the science learning experience. The 
technology can display simulations, videos, or other 
multimedia materials to help students understand 
science concepts better.  

 

D. Conclusion 
Our research explains the relationship between 
curriculum, schools, classroom design, and motivation 
to implement innovative learning. We use the 
opinions of preservice biology teachers as a 
manifestation of the opinions of science teachers 
because they have the same characteristics. This 
study shows two main results: 1) curriculum, school 
design, and class design together have a relationship 
with motivation to implement innovative biology 
teacher candidates; 2) separately, the curriculum 
design makes a significant contribution to this 
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relationship, while other factors (school design and 
classroom design) do not contribute a significant 
relationship. The results of this study must be 
reconfirmed by conducting case studies on students 
and teachers with different school designs. Preservice 
teachers' views can be considered by the government 
when formulating policies regarding the construction 
or renovation of schools. Preservice teachers have a 
more visionary view because their interaction with 
technology is more massive than the previous 
generation. The results of this study provide a new 
perspective that in training prospective biology 
teachers, prospective biology teachers must be 
trained to utilize existing conditions in schools to 
implement innovative learning. We suggest various 
aspects regarding curriculum, school infrastructure, 
and classroom design, emphasizing the importance of 
involving both students and teachers in the process of 
school renovation or construction. Incorporating 
technology into the design plans is also crucial. The 
government and other relevant stakeholders can 
apply the insights from this research in developing 
school and classroom designs. 
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