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INTRODUCTION 

The College of Engineering at Carnegie Mellon University 

has invested in a prototyping facility to be the focal point for 

engineering education, scientific research, and entrepreneur-

ship activities within the college and across the university.  

This facility, known as the TechSpark makerspace, opened in 

the fall semester of 2017.  This makerspace has a wide range 

of resources, which includes computers, 3D printers, laser 

machines, hand tools, power tools, and electronics stations.  

To enable large-scale training of student users in safe and cor-

rect use of this set of equipment, a new course was offered to 

students in engineering and the broader campus community.  

This 7-week long ‘mini’ course entitled “Intro to Modern 

Making” ran both quarters of the spring 2018 semester.  The 

first mini of this new course was dedicated to curriculum de-

velopment, whereas the second mini conducted both pre- and 

post-surveys of students’ self-assessment of their ability to 

use modern making skills to complete certain tasks. 

COURSE OUTLINE 

In the first semester that Intro to Modern Making was offered, 

students of every higher educational degree level enrolled in 

this general elective.  These students, from freshman to Ph.D., 

sought to learn the modern making skills of CAD, 3D print-

ing, laser cutting-engraving, power tools, and Arduino.  This 

course was designed for students to spend 2 hr/wk in class 

following along with hands-on training activities, which in-

cluded using CAD software (SolidWorks), 3D printer soft-

ware (Cura), laser cutter software (CorelDraw), power tools 

(Bosch cordless), and Adruinos (plug-and-play electronics 

with Ardunio IDE).  Starting week 1 and contining through 

week 4, class period was followed by 4 hr/wk of homework 

outside of class.  Homework assignments were completed by 

students individually and employed directed practice of that 

week’s skill.  In combination, all skills taught by the course 

were used to create components and assemble them into the 

practice project shown in Fig. 1.  From week 5 through week 

7, the students worked in groups on a self-defined project that 

also required all course skills to complete.  Each group con-

sisted of 3 students that were assigned by the instructor based 

solely on forming multi-disciplinary groups of 2-3 different 

majors.  In the last class, groups presented the challenges they 

overcame and successes they earned throughout the final pro-

ject and demonstrated their functioning prototype. 

RESULTS 

At the beginning of the first day in class, before initiating 

skills training, students were given a pre-survey.  Students 

were asked to self-assess their ability to use modern making 

skills to complete certain tasks depicted in Fig. 2.  The ques-

tion was posed “Can you make this with/using…” CAD, a 3D 

Printer, a Laser Cutter, Power Tools, and Arduino.   

 

Fig.1  Individual practice project (dimming LEDs) completed by each stu-

dent as outside of class skills practice 

 

 

Fig.2  Images of tasks from the pre- and post-survey that prompted stu-

dents to self-assess “Can you make this with/using…” CAD [1], a 3D 

Printer [2], a Laser Cutter [3], Power Tools [4], and Arduino [5].   



  

 

 

Fig.3  Results of pre- and post-survey that prompted students to self-as-

sess their individual ability to complete tasks with modern making skills 

 

 

Fig.4  Migration of responses for student self-assessment between pre- 

and post-survey 

Table 1 Individual students responses to the post-survey prompt “How in-

terested are you in independently advancing the skills taught by this 

course (i.e., learning more on your own following this course)?” 

Responses Population 

Extremely interested 49% 

Very Interested 29% 

Somewhat Interested 20% 

Not so interested 2% 

Not at all interested 0% 

 

Following the presentation and demonstration of group final 

projects, a post-survey was administered.  Students were 

asked the same set of questions as the pre-survey.  Students 

self-assessed their ability to use modern making skills to com-

plete certain tasks, which are shown in Fig. 2.  The results of 

the pre- and post-survey is shown in Fig. 3.  For most tasks, 

>50% of students started the class by self-identifying as not 

able to complete the task.  After taking the course, each task 

had >60% of students self-identify as certainly capable and 

>25% of students possibly capable of completing the task.  In 

sum, >90% of students were self-assessed as definitely or pos-

sibly able to complete all tasks using modern making skills 

taught by the course.  The migration of responses to individual 

student’s answers between pre- and post-survey is shown in 

Fig. 4.  Results show nearly all students identifying as 

“maybe” migrated to “yes, definitely”, whereas the original 

group of “no” had a relatively even split between responding 

“maybe” and “yes, definitely” after the course.  The post-sur-

vey also shows the percentage of students selecting “yes, def-

initely” and “maybe” to be nearly equal to the population of 

students listing continued interest in advancing skills as “Ex-

tremely Interested”, “Very Interested”, and “Somewhat Inter-

ested” in Table 1. 

SUMMARY 

The half-semester Intro to Modern Making course quickly es-

tablished a mechanism for students to learn safe and correct 

use of rapid fabrication equipment.  Learning was conducted 

through individual hands-on training in class.  Directed prac-

tice of skills was conducted as individuals outside of class 

with homework assignments building the practice project.  

The final project that was prototyped by groups was used to 

reinforce the use of CAD, 3D printing, laser cutting, power 

tools, and Arduino.  After completing the course, the students 

self-assessed as majority definitely able and vast minority not 

able to conduct tasks using modern making skills.  In future 

iterations of this course, more information will be sought from 

the group of students uncertain of their abilities.  This infor-

mation is expected to be crucial to moving more students from 

pre-survey “no” to post-survey “yes, definitely”.  
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