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ABSTRACT. Spatial intelligence is important in design-based disciplines like architecture, but it is not given much attention 

despite its influence on students’ performance. Low spatial intelligence is also a barrier to success in STEM disciplines. 

However, spatial intelligence is malleable and could be improved through interventions. For this reason, a web-based interactive 

spatial intelligence module is essential to enhance the spatial understanding of freshmen architecture students. This study aimed 

to assess the developed web-based interactive spatial intelligence module intended for freshmen architecture students. The 

module consists of activities involving mental rotation and spatial visualization using the web version of SketchUp over a span 

of 9 weeks. Ten lecturers and 39 freshmen architects assessed the module using the instrument adopted from Mercado. The 

parameters for evaluation were content quality, technical quality, and instructional quality. The results of the data analysis 

indicated that the experts and students strongly agree on the acceptability and usability of the web-based interactive spatial 

intelligence module. These statistical results from experts and students are further supported by the verbatim of both groups that 

show interest and support for the developed module. In conclusion, both experts and students strongly agree with the indicators 

of the instrument in terms of content quality, technical quality, and instructional quality. It is recommended to improve the 

module content by adding topics from designs 3 to 10. 
Key Words: Architectural Education, Interactive Spatial Intelligence Module, Module Assessment, Mental Rotation, 

SketchUp 

1. INTRODUCTION 

Spatial intelligence refers to the capacity to form mental images 

and forms to solve problems in space [1]. It is also defined as the 

ability to represent and imagine ideas visually. A high level of 

spatial intelligence capacitates an individual to orient themselves 

in the context of three dimensions [2]. Hence, spatial intelligence 

is considered an important skill for those in the field of STEM or 

more specifically the field of architecture [3].  

Previous studies reported that there is a profound relationship 

between spatial intelligence and creativity, making it a vital 

dimension in architectural design [4]. Thus, scholars suggest that 

it is important for architects to be able to interpret two-

dimensional ideas into three-dimensional constructs [5]. With 

this, past and present studies suggest that having a higher level of 

spatial intelligence is a good predictor of success in STEM-related 

disciplines such as architecture [6]. Therefore, it is important to 

help architectural students develop this type of intelligence.  

The researcher, in his fifteen years of experience as an architect, 

had observed that architecture students and interns learn faster 

when given visual instructions or lectures. This observation is 

supported by previous studies. For example, in the study of 

Gumilar & Nandi [7] on the level of spatial intelligence of senior 

high school students in Indonesia, they related spatial intelligence 

with a person's competence in comprehending the environment 

which surrounds them and how an individual orients himself in 

this type of setting. They expressed the importance of spatial 

intelligence in understanding geography and they found that most 

senior high school students in Indonesia have relatively high 

levels of spatial intelligence. 

Another research on the aspect of spatial intelligence in the Czech 

Republic was conducted by Prokýšek & Štípek [8] on university 

students at Charles University, Prague. Their study explored the 

present state of mental rotation and cutting potential of students in 

the university when correlated to gender, age, and study program 

the students belong to. The authors found that mental rotation 

ability is dependent on age. This means that mental rotation 

activities have a more profound effect on younger individuals 

therefore interventions with regard to the improvement of spatial 

ability have more efficacy at the earliest possible time. 

The research study conducted by Ardini & Handini [9] explored 

the influences of visual-spatial intelligence and instructional 

methods in teaching early reading abilities. They found that the 

introduction of visual techniques in teaching students increased 

their ability in learning how to read. This means that increased 

levels of spatial intelligence have an impact on the linguistic and 

reading abilities of students.  

Visual-Spatial Intelligence has also been found to have 

correlations with athletic abilities. The study of Millard et al. [10], 

revealed that a broad range of factors could affect visual-spatial 

intelligence and vision that could contribute significantly to the 

processes and systems related to the assessments of the decision-

making skills of different athletes. This could mean that a 

competitive edge for athletes could be found in the investigation 

of spatial intelligence and its correlation to athletic ability. 

Studies cited above prove that spatial intelligence is an essential 

skill for a student to thrive. In the context of architecture students, 

it is a necessity that they acquire and develop certain skill sets to 

be successful when they take the licensure examination or when 

practicing architecture after graduation. The most important 

technical skill identified by the students was the ability to do 

manual drafting of perspectives and floor plans followed by 

possessing three-dimensional imagination and an aptitude for 

computer-aided design software [11]. 

The good thing is that spatial intelligence could be improved and 

can be developed through the use of interventions and training 

[12]. Relevant literature suggests that these interventions have 

more efficacy in the early stages of a program compared to being 

implemented at the latter stages of a student’s study when it 

becomes too late or the student just quits studying [13]. Most of 

the instructional materials developed to address spatial 

intelligence are often conventional in nature [14] and are not 

responsive to the needs of genZ students who are more exposed to 
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technology [15]. This means that having a three-dimensional 

image is important in architecture as initially discussed by the 

researcher. However, the researcher as an architect, believes that 

having a three-dimensional imagination is the product of an 

awakened higher level of spatial intelligence which could 

influence the way students solve design problems. 

To address this need of architectural students to help them develop 

their spatial intelligence, the researcher developed an innovative, 

web-based Interactive Spatial Intelligence Module (ISIM). 

However, before this ISIM can be implemented, its acceptability 

evaluation must be established first to ensure that its usability will 

warrant its purpose in helping freshmen architecture students 

develop their spatial intelligence. This study seeks to determine 

the acceptability of the web-based ISIM in terms of content 

quality, technical quality, and instructional quality.  

Literature Review 

The acceptability of instructional materials comprised of three 

areas: content, technical and instructional qualities. In the 

Interactive Spatial Intelligence Module (ISIM), content quality is 

important because it should be aligned with the activities of the 

Architectural Design 2 syllabus in the Architecture program. 

Moreover, it is also essential that the competencies included in the 

ISIM are aligned with the CHED Memorandum Order Circular 61 

which is the program standard for the architecture curriculum. Its 

content should also be of high quality to encourage students to 

study and learn more about the course [6]. In terms of technical 

quality, this dimension is important in the module because the 

students are Gen Z learners who are quite well-versed in 

technology [15]. To keep the students interested in the lessons, the 

technical dimension of the module needs to be sufficient for the 

new generation of learners.  In relation to the two previous 

dimensions, the instructional quality of the module is important 

because a high level of instructional quality correlates to the 

excellent performance of students [16].  

 

2. METHODOLOGY 

2.1 Research Design 

This study utilized the descriptive research design which, 

according to Lunenberg and Irby [17], is a design that describes 

phenomena in our world. This type of design is appropriate for the 

study because this study aims to determine the level of 

acceptability of the Interactive Spatial Intelligence Module. 

2.2 Research Setting  

The study is conducted at a State University in Northern 

Mindanao offering the Bachelor of Science in Architecture 

program. The development and assessment of the module took 

place in Cagayan de Oro City in a face-to-face context with the 

Architectural Design experts. 

2.3 Participants of the Study 

The participants of this study are composed of three phases: eight 

language experts who pre-tested the question items to ensure that 

it is comprehensible to the actual participants (Table 1). Another 

set of participants was eight Architectural Design experts to 

evaluate the content validity of the ISIM (Table 2). Thereafter, 37 

freshmen architecture students were employed for the reliability 

testing of the instrument. Finally, ten Architectural Design experts 

(Table 3)   and 39 freshmen architecture students were recruited 

to assess the acceptability of the ISIM. All of the expert 

participants were purposively recruited, and the students were 

randomly recruited based on pre-determined inclusion or 

exclusion criteria (Table 4). 
 

Table-1: English Experts Profile 

Expert Educational 

Qualification 

Teaching 

Experience 

Department Sex 

1 PhD 21 years English F 

2 MS 18 years English M 

3 MS 4 years English M 

4 MS 4 years English F 

5 MS 4 years English F 

6 MS 4 years English F 

7 MS 4 years English F 

8 MS 4 years English F 

 

Table-2: Design Experts Profile for Content Validity 

Expert Educational 
Qualification 

Industry 
Experience 

Teaching 
Experience 

Sex 

1 PhD 21 years 9 years M 

2 MS 15 years 12 years F 

3 MS 20 years 4 years M 

4 MS 20 years 4 years M 

5 MS 8 years 4 years M 

6 MS 5 years 4 years M 

7 MS 5 years 4 years M 

8 MS 5 years 4 years M 

 

Table-3: Design Expert Evaluators Profile 

Expert Educational 

Qualification 

Industry 

Experience 

Teaching 

Experience 

Sex 

1 PhD 21 years 9 years M 

2 MS 15 years 12 years F 

3 MS 20 years 4 years M 

4 MS 20 years 4 years M 

5 MS 8 years 4 years M 

6 MS 5 years 4 years M 

7 MS 5 years 4 years M 

8 MS 5 years 4 years M 

9 BSc 5 years 4 years M 

10 BSc 5 years 4 years F 

 

Table-4 Participant Inclusion and Exclusion Criteria 

Activities Inclusion and Exclusion Criteria 

Pre-testing of 

Research 

Instrument 

a) Language Expert 

b) Have at least one year of teaching experience in the 

language courses 

Content 

Validity 
Testing 

a) Lecturers who are experts in the Architectural Design 

2 course 
b) Must have been teaching the course for at least two 

years 

Reliability 

Testing 

a) 39 Students:  

a. Enrolled in the university under study 

b. Freshman architecture student 
c. Not part of the actual study 

b) Ten faculty Experts:  

a. Lecturer or professor in the architecture or civil 
engineering departments 

b. Must have taught Architectural Design subjects 

in their respective fields 
c. Must have at least 3 years of teaching experience 

d. Must have at least 4 years of industry experience 

Module 

Assessment 
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2.4 Research Instrument 

The research instrument used in this study is adapted from the 

work of Mercado [18]. It has three major sections namely: content 

quality, technical quality, and instructional quality. The question 

items in each parameter were measured using a five-point Likert 

scale. The range of values of the scale is shown in table 5. 

 
Table 5. Range of values for interpreting data analysis results 

Scale Description Interpretation 

1 Totally 
Disagree 

The ISIM is totally unacceptable and unusable to 
suit its purpose. 

2 Disagree The ISIM is somewhat unacceptable and unusable 

to suit its purpose 

3 Neutral The ISIM is neither acceptable nor unusable for its 
purpose. 

4 Agree The ISIM is somewhat acceptable and usable for its 

purpose.  

5 Totally 

Agree 

The ISIM is highly acceptable and usable to suit its 

purpose.  

Before the instrument was disseminated for the actual study, a pre-

testing was conducted to ensure that the items are comprehensible 

to the actual respondents. The items and content were reviewed by 

eight experts from the English department to make sure they could 

be understood by its intended audience. The profile of the experts 

is shown in Table. For content validation, six experts is sufficient 

but the number should not exceed ten [19]. Results of the Content 

Validity Index as evaluated by eight experts revealed a  CVI value 

of 1.0. A CVI of 1.0 is acceptable with eight experts’ evaluations 

[20].  

The reliability analysis of the research instrument was conducted 

using Cronbach’s Alpha. The respondents were 37 freshmen who 

were randomly selected. Table 6 shows the results of the reliability 

analysis. the acceptable range of reliability test results is  0.70 but 

not more than 0.95 [21]. It can be observed that the lowest value 

is 0.840 and the highest value is 0.937. This means that the 

parameters for assessing the acceptability of ISIM satisfied the 

reliability criteria [21].   
Table 6: Reliability Analysis  

Sections Cronbach’s Alpha 

Content Quality 0.903 

Technical Quality 0.840 

Instructional Quality 0.872 

Overall Instrument 0.937 

 
2.5 Data Collection 

Prior to the collection of data, the researcher first obtained 

permission from the university officials to conduct the study in 

the architecture department in accordance with the Data Privacy 

Act of 2012. For the data collection procedure, Table 7 

summarizes the activities conducted for each stage of this study. 

 

Table 7. Data Collection Procedure 

Activities  Data Collection 
Pre-testing 

of Research 

Instrument 

 Recruited eight language experts through 

purposive sampling to ensure that the items in 

the instrument are comprehensible to the 

respondents of the study. 

Content 

Validity 

Testing 

 Recruited eight Architectural Design experts 

through purposive sampling for the content 

validity testing of the instrument. 

Reliability 

Testing 

 Randomly recruited 37 freshman architecture 

students that are not part of the actual study to 

assess the module based on the instrument.  

 

The students were contacted through their 

Architectural Design instructor.  

 

They were introduced to the ISIM and they 

had actual experience learning from the ISIM.  

Module 

Assessment 

 Recruited ten Architectural Design experts 

through purposive sampling to assess the 

module based on the instrument. 

 

Recruited 39 freshman architecture students 

that are not part of the actual study to assess 

the module based on the instrument. The 

students were contacted through their 

Architectural Design instructor.  

 

They were introduced to the ISIM and they 

had actual experience learning from the ISIM. 

2.6 Data Analysis 

The data gathered from the 10 Architectural Design expert 

evaluators and 39 1st year architecture students for the assessment 

of the ISIM were analyzed through the Jamovi statistical software 

[22]. The means and standard deviation of the items in the 

instrument were then gathered, coded, and analyzed using the 

range of values in table 1. 
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2.7 Development of the Module 

The content of the module is based on the approved syllabus for 

the Architectural Design 2 course of the Bachelor of Science in 

Architecture program. The module design is based on three 

aspects of spatial intelligence namely spatial visualization, spatial 

orientation, and mental rotation [23]. These dimensions of spatial 

intelligence are integrated into the module by embedding the web 

version of the program SketchUp to view and analyze 3D objects 

and by adding rotating 3D objects of spaces and different 

residential building types in the module. For example, a rotating 

spiral staircase is shown to students in the first week of the module 

as shown in figure 1. And the objects shown become more 

intricate as the week progresses. For example, a full 3D of a 

residential mansion is shown in figure 2 for week 9. 

The development of the interactive module will be based on 

Nearpod as its core, SketchUP will be embedded in its 

functionality as a tool for 3D modeling, design, and other 

activities in improving the spatial understanding of students. 

Other functionalities such as Google Meets, Google Classroom, 

and Google Docs will be added to enhance the learning experience 

of students. The interactive module will cover 9 weeks and will 

complement the Architectural Design 2 subject of the department 

that has 4 units credits with 1-hour lecture and 3 hours of a studio 

in the approved syllabus. 

 

 
                  Figure-1: Rotating Spiral Staircase Week 1            Figure-2: Modern Mansion Week 9 

 

3. RESULTS AND DISCUSSION 

3.1 Assessment of Content Quality Criterion 

A high level of content quality is important for the student's 

learning [25]. As reflected in table 7, the experts strongly agree 

(M= 4.62, SD=0.539) with the indicators of the instrument. 

The results also suggest that the students concur with the 

experts' assessment (M=4.77, SD=0.419) of the ISIM. Overall, 

the results of table 6 indicate that the use of 3D rotating images 

and objects makes it easier for architecture students to 

understand and use the module. It is important to note that 

according to Suh & Cho [26], rotating 3D images and objects 

is important in the improvement of spatial intelligence because 

it develops the mental rotation skills of students. Information 

presented in 3D format is easier absorbed by students since it 

is condensed [27]. 
 

Table 7- Content Quality Assessment 

Content Quality Items Student Assessment Design Expert Assessment Average 

Indicator Mean SD Interpretation Mean SD Interpretation Mean SD Interpretation 

The content quality is scientifically 

accurate and adequate. 
4.69 0.521 SA 4.55 0.522 SA 4.62 0.5215 SA 

Emphasize active learning. 4.79 0.409 SA 4.82 0.405 SA 4.805 0.407 SA 

Content of each activity is relevant to 

the learnings. 
4.79 0.409 SA 4.55 0.820 SA 4.67 0.6145 SA 

It is well organized. 4.85 0.366 SA 4.55 0.820 SA 4.70 0.593 SA 

It evaluates student learning as stated in 

the objectives. 
4.69 0.468 SA 4.18 1.168 SA 4.435 0.818 SA 

It allows for the development of 

multiple intelligences. 
4.87 0.339 SA 4.27 1.191 SA 4.57 0.765 SA 

Topics are supported by illustrations and 

tasks suited to students. 
4.79 0.409 SA 4.91 0.302 SA 4.85 0.3555 SA 

It is aligned to the curriculum 4.74 0.442 SA 4.82 0.405 SA 4.78 0.4235 SA 

The contents are free from ethnic, 

gender and other stereotypes 
4.79 0.409 SA 4.91 0.302 SA 4.85 0.3555 SA 

Section Mean 4.77 0.419 SA 4.62 0.659 SA 4.695 0.539 SA 



Sci.Int.(Lahore),35(1),93-100,2023  ISSN 1013-5316;CODEN: SINTE 8 97 

January-February 

 

Furthermore, the experts' feedback is in line with the findings 

on the statistical data because they agree with the content and 

recommended the development of more modules in the future. 

The experts narrated that: 

Expert 1: “To provide more modules in the future that 

is important to space planning.”  

Expert 2: “The module is cohesive with the design 

plates of the subject.” 

Expert 3: "It is necessary for the field of architecture."  

Expert 4: “3D interpretation is very important for 

students (as future designers and visualizers) to 

understand more space planning in architecture.”  

 

It is also further stated by the experts that the use of 

rotating images and 3D objects enhances the learning 

experience of students, especially with the use of SketchUp to 

investigate scaled architectural components such as different 

stair types and residential building types. This further 

highlights the educational potential of the use of SketchUp and 

confirms past studies that show how the software aids in 

helping improve the spatial perception of students who have 

used the software [28]. It is also important to note that the 

integration of technology in teaching removes classroom 

restrictions and results in more effective learning [29]. 

In conjunction with the expert review, thirty-nine 1st year 

architecture students were randomly selected to evaluate the 

module based on similar parameters of the instrument but were 

modified to reflect the view of students that will utilize the 

module.  

Furthermore, the student's feedback on the content quality 

supports the statistical data. The students' narratives are the 

following: 

Student 1: “Content is correlated to my syllabus.”  

Student 3: “Very informative and helpful to develop 

my skills.”  

Student 4: “The content is relevant and helpful for the 

students.”  

Student 7: “I like how the content gave me a clear idea 

about the lesson, especially the spatial intelligence. I 

was able to visualize more.”  

Student 8: “The contents are simple and easy to 

understand.”  

Student 9: “It has a lot of contents that are helpful for 

this subject and my course.” 

 

Students clearly highlight the significance of the module and 

how useful it is for students in learning the lessons for 

Architectural Design 2. This also supports the findings in 

various literature that the use of supplemental images and 3D 

are helpful to students in understanding the lessons that need 

to be learned [8, 30–36]. 

3.2 Assessment of Technical Quality Criterion 

The technical quality of the learning material is important 

since the module caters to Gen-Z students that enjoy and are 

much more exposed to technology [12]. The following table 8 

presents the technical quality of the developed module the 

experts strongly agree that the module is easy to understand, 

and the graphics are excellent (M=4.52, SD=0.557). 

It is also further stated by the experts that the use of rotating 

images and 3D objects enhances the learning experience of 

students, especially with the use of SketchUp to investigate 

scaled architectural components such as different stair types 

and residential building types. This further highlights the 

educational potential of the use of SketchUp and confirms past 

studies that show how the software aids in helping improve the 

spatial perception of students who have used the software [34]. 

It is also important to note that the integration of technology in 

teaching removes classroom restrictions and results in more 

effective learning [29]

. 
Table 8-Technical Quality Assessment 

Technical Quality Items Students Architectural Design Experts 

Assessment 
Average 

Indicator Mean SD Interpretation Mean SD Interpretation Mean SD Interpretation 

The module is easy to understand. 4.64 0.537 SA 4.73 0.467 SA 4.685 0.502 SA 

The module allows the learner to 

control the pace of learning. 
4.69 0.468 SA 4.45 0.522 SA 4.57 0.495 SA 

The graphics are excellent. 4.87 0.339 SA 4.45 0.522 SA 4.66 0.4305 SA 

Intended users can easily and 

independently use the module. 
4.69 0.468 SA 4.64 0.505 SA 4.665 0.4685 SA 

The language is clear, concise and 

motivating. 
4.72 0.456 SA 4.45 0.688 SA 4.585 0.572 SA 

The terms are well-defined. 4.74 0.442 SA 4.45 0.522 SA 4.595 0.482 SA 

Topics are presented in a logical and 

sequential manner. 
4.74 0.442 SA 4.36 0.674 SA 4.55 0.558 SA 

Section Mean 4.71 0.470 SA 4.52 0.557 SA 4.615  0.5135 SA 

Table 8 also reflects the students' assessment of the module 

based on the technical quality of the interactive spatial 

intelligence module. It can be seen in the table that the students 

strongly agree on the indicators of the instrument (M=4.71, 

SD=0.470). 

Furthermore, the student's feedback on the technical quality 

support the statistical data. The students' narratives are the 

following: 
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Student 2 “It is a good platform since it encourages 

students like me to think beyond my imagination.”  

Student 6: “I understand the lessons better in 3D.”  

Student 7: “It gives clear visualization of an object 

such as the stairs that was presented.”  

Student 11: “Easy to understand the lesson because of 

the 3D detail presentation.” 

 

Student 11: "It is very useful especially to us 

architecture students, it makes it easy to access any 

website of the university."  

Students vary in their level of spatial intelligence and exposure 

to spatial-related tasks before joining the architecture program. 
Therefore to address this issue it is important to integrate 

interventions in spatial intelligence at the earlier stages 

because it has a better impact compared to implementing it at 

the latter stages of the course [37]. Another issue that needs to 

be addressed regarding the spatial intelligence enhancement of 

architecture students is that the instructional materials 

developed for spatial intelligence are more conventional in 

nature [11] and would be less responsive to the Gen-Z students 

that are more exposed to technology [12]. The good thing is 

that traditional methods of teaching Architectural Design 

could be complemented by strategies for developing spatial 

intelligence [35]. 

 

Assessment of Instructional Quality Criterion 

 Access to materials that are of high quality is critical to 

instruction and promotes the excellent performance of students 

[25]. The results in table 9 pertaining to the instructional 

quality of the developed module suggest that the experts 

strongly agree that the module (M=4.57, SD=0.645). This 

means that the experts are aware of the importance of the 

module as an aide for students to develop their spatial 

understanding and awareness and its importance as a 

supplement for architecture especially if it could be 

implemented at the curriculum level [38]. 

 
Table 9- Instructional Quality Assessment 

Instructional Quality Items Student Assessment Design Expert Assessment Average 

Indicator 

 
Mean SD Interpretation Mean SD Interpretation Mean SD Interpretation 

It provides feedback on the student’s 
answer. 

4.56 0.552 SA 4.27 0.786 SA 4.415 0.669 SA 

The module is of high educational value. 4.85 0.366 SA 4.91 0.302 SA 4.88 0.334 SA 

It is a good supplement to the curriculum. 4.87 0.339 SA 4.64 0.505 SA 4.755 0.422 SA 

It addresses the needs and concerns of 
students. 

4.74 0.442 SA 4.73 0.467 SA 4.735 0.909 SA 

The module facilitates collaborative and 

interactive learning. 
4.82 0.389 SA 4.55 0.688 SA 4.685 0.5385 SA 

Integrates students’ previous experiences. 4.82 0.389 SA 4.09 1.221 A 4.455 0.805 SA 

The module supports in solving quizzes 
and design plates in architecture.. 

4.77 0.427 SA 4.55 0.688 SA 4.66 0.5575 SA 

It reflects current trends in architectural 

studio instruction. 
4.79 0.409 SA 4.64 0.505 SA 4.715 0.457 SA 

The graphics and colors used are 
appropriate for the instructional 

objectives. 

4.85 0.366 SA 4.27 0.786 SA 4.56 0.576 SA 

Section Mean 4.79 0.409 SA 4.91 0.302 SA 4.85 0.3555 SA 

 

Looking into table 9, the means of the various indicators on 

instructional quality clearly indicate that the students strongly 

agree with the indicators in the instrument (M=4.79, 

SD=0.409). 

Furthermore, the student's feedback on the instructional 

quality supports the statistical data. The students' narratives are 

the following: 

Student 5: “For me, as a beginner in architecture, this 

module will definitely help in my journey and hopefully 

would make me better.”  

Student 10: “This module is really helpful for my 

design plates.”  

 

CONCLUSION 
In terms of content, technical and instructional quality. The 

experts strongly agree that the interactive spatial intelligence 

module is of high educational value and meets the indicators 

of the adopted instrument. It could also be ascertained from the 

data that the experts believe that the spatial intelligence of the 

students could be improved through the module. The statistical 

data also suggests that the students also strongly agree that the 

developed Interactive Spatial Intelligence Module met all the 

parameters of the assessment instrument, and this is also 

supported by the verbatim gathered from them. 
 
RECOMMENDATION 
Further study is recommended on improving the module 

content by adding higher level architectural design 

considerations such as design 3 to design 10. 
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