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Abstract:  
Augmented Reality (AR) is the technology of positioning digital objects into real-world settings 
through computer graphics (Siltanen, 2017). Literature regarding applications of AR in interior 
design education (e.g., teaching furniture design and space planning) has highlighted the 
usability of this technology and its positive impacts on student learning (Chang et al., 2019; 
Viyanon et al., 2017). For instance, Chang et al. (2019) found that students who utilized AR – 
placing virtual furniture on printed floorplans (N = 52) significantly improved in their 
understanding of space planning (p < 0.005) compared to those who did not (N = 48). This class 
assignment, thus, used AR to help students explore and understand woodworking construction 
via different types of joinery. This assignment also enforced collaboration and communication 
between students as a teamwork project. For three weeks, students worked in teams of 
three/four, and each team was assigned one/two specific wood joint(s). The requirements of this 
assignment included (at least) ten PowerPoint slides on shape, material, and usage, plus an AR 
animation of the respective joints. Teams researched the wood joints via library and online 
resources, then used computer graphics to model and create AR animations of digital wood 
joints. At the end of the third week, each team gave a 10-minute oral presentation on the 
PowerPoint slides and AR animation(s) in class. Students also completed a Teamwork 
evaluation survey to reflect on their collaboration and communication experiences with 
teammates. This assignment was an integral part of a two-credit Computer-aided Design class 
focusing on construction details (i.e., partition, ceiling, door and hardware, glazing, 
woodworking, flooring, floor finishes, wall finishes, and acoustic). The class content was based 
upon the "Interior Construction & Detailing for Designers and Architects" by David Kent Ballast, 
AIA.  
 

Learning Objectives:  
1. Able to recognize different wood joints via their shapes and understand their roles in 
construction through respective materials and usages.  
2. Able to understand and remember the mechanisms of different wood joints via AR 
animations.  
3. Able to utilize evolving communication technologies via creating and presenting AR 
animations of the digital wood joints. This objective complied with standard 9f of the CIDA 2020 
Professional Standards.  



4. Able to understand the dynamics of team collaboration and the distribution and structure of 
team responsibilities. This objective complied with standard 5d of the CIDA 2020 Professional 
Standards. 
 
Criteria: This assignment assisted third-year interior design students in learning construction 
details, specifically, joinery in woodworking. Basic considerations include:  
 

1. With a time frame of three weeks, this assignment works best as a teamwork project. 
Team members divide the works of researching, modeling, and animating the (digital) 
wood joints and then coordinate in presenting the whole project to their instructor and 
classmates. The optimal team size ranges from three to four students with one or two 
wood joints per team for adequate workloads. For a class of 20 students, there were five 
groups of three (each had one joint assigned) and one group of four (two joints 
assigned).  
 

2. This assignment is suitable for junior students in Computer-aided Design/Drawing 
classes. To complete this assignment, students need to be proficient in 3-dimensional 
(3D) modeling software (e.g., Revit) and willing to learn new applications for AR 
animations (i.e., Adobe Dimension, Adobe Aero). Hence, this assignment works best as 
an integral part of a junior class with technology-oriented content.  

 
3. This assignment is handy in teaching construction details without access to wood shops 

and other fabrication facilities. Within three weeks, this assignment imprints students 
with real-life usages and mechanisms of wood joints via researching and creating their 
digital representations plus AR animations. 

 
Process: This assignment has two components:  
 
1. Research: through the library and online resources (e.g., books, newspapers, websites), 
teams looked for information regarding the shape, material, and usage of the assigned wood 
joint(s). Two suggested readings include: (i) “Wood and Wood Joints: Building Traditions of 
Europe, Japan and China," 2nd edition, by Klaus Zwerger, and (ii) “Carpentry and Joinery," 3rd 
edition, by Brian Porter. Teams then compiled research results into (approximately) 10 
PowerPoint slides with proper citations for the sources in the 7 th American Psychological 
Association (APA) style.  
 
2. Augmented Reality (AR): teams modeled the assigned wood joint(s) in Revit. They then 
imported the digital wood joints to Adobe Dimension to apply materials compatible with the AR 
animations created in Adobe Aero. Revit is the designated software for the Computer-aided 
Design class. The two Adobe applications are intuitive and user-friendly, accommodating 
student learning in the three-week timeframe. The instructor also provided step-by-step videos 
on using Adobe Dimension and Adobe Aero (for general geometries).  
 
Presentation Method: At the end of the third week, teams presented in class for 10 minutes 
per team. Each team presented 10 (or more) PowerPoint slides to the instructor and classmates 
using the personal laptop of one team member. Teams also demonstrated AR animations of the 
assigned wood joint(s) using iPads provided by the University for classroom use (one per team). 
Teams also recorded the AR demonstrations on iPads and turned those videos in with their 
PowerPoint slides for grading. 



Evaluation: Please refer to the attached rubric for more details under each evaluation 
criterion:  
1. Accuracy: whether teams performed adequate research on shape, material, and usage of the 
assigned wood joint(s) with a complete list of cited sources.  
2. Augmented Reality (AR): whether teams produced accurate digital models with proper 
materials and relevant animations to demonstrate the mechanism of the assigned wood joint(s). 
3. Completion: whether teams delivered all the requirements outlined in the assignment brief.  
4. Workload: whether the workload distribution was reasonable among team members. This 
criterion is the cross-referencing between the Teamwork evaluation survey and the instructor’s 
observation during team presentations. Members with disproportional workloads will receive full 
points in this criterion. 
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