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INTRODUCTION 

The Maker Education Professional Learning Community 
(PLC) at California State University, Sacramento developed 
interdisciplinary collaboration between faculty and Sacra-
mento Area Maker Educators in order to advance maker ed-
ucation on the Sacramento State University Campus. As a 
part of this community, we developed a process for collabo-
ration among different disciplines and formal and informal 
makerspaces both on and off campus. One of the delivera-
bles of this group was creating a syllabus for a future one-
unit undergraduate course on making that we designed dur-
ing the two semesters (Fall 2017-Spring 2018) at California 
State University, Sacramento. 

EXTENDED ABSTRACT 
As a part of Maker Education PLC members, we designed 
1.0-unit experiential learning course to entice undergraduate 
students into pursuing careers as STEM teachers. The hope is 
that by working with 5th Grade students visiting our [future] 
Makerspace, the undergraduates would get excited about be-
coming teachers. An interdisciplinary experiential learning 
course that consists of six weeks of introductory material 
about teaching and making, followed by seven weeks of 3-
hour workshops.  
Students in the course will gain experience working with and 
teaching middle school students in the making process. Each 
student in the course will guide one of these groups through a 
series of 4 mini-workshops of approximately 30 minutes each. 
Each mini-workshop focuses on a specific set of learning out-
comes, e.g. problem solving, collaboration, programming, 
planning, explaining, etc. After each workshop, the students 
in the course will debrief to discuss strategies and experiences 
using making in teaching, to improve future workshops and 
reflect on their own learning [1]. 
Sacramento State does not have a MakerSpace currently, but 
we are planning on building one in a near future. Therefore, 
we designed this course utilizing inexpensive, readily availa-
ble tools that illustrate the MakerSpace experience. Given that 
this will be a one-unit course, we choose four particular activ-
ities among many possible alternatives. The list of alternatives 
is available in this address: 
https://drive.google.com/file/d/1_JksBZsIhR70AD-
trB_Uaxy8sQMwI7rQY/view?usp=sharing  

A. CATALOG DESCRIPTION  
The purpose of this course, Makerspace for Education (K-12), 
is to provide educators with a professional development tool 

that emphasizes critical thinking, creativity, collaboration, 
and community amongst K-12 students. The course aims to 
prepare educators to engage K-12 students in open-ended, 
self-initiated work rather than traditional prescribed, con-
trolled projects. The initial class meetings will introduce edu-
cators to basic makerspace concepts, materials, and basic 
skills necessary for future projects. Subsequent meetings will 
focus on specific makerspace activities. The course features 
an interactive tool menu that allows educators access to be-
ginning, intermediate, and advanced activities as students are 
ready. Each activity is based on makerspace movement, in-
cluding constructionism/constructivism, design thinking, and 
media literacies. This course is designed to incorporate flexi-
bility, allowing the course content to evolve and grow as the 
participating educators add to the content and support the con-
struction of knowledge [2]. Fee Course. 1 unit. Satisfies Gen-
eral Education/Graduation Requirement:  Critical Thinking 
(A3).   

B. COURSE THEMES AND FORMAT 
In this course, students will develop and apply critical think-
ing, creativity, communication, and collaboration skills 
gained through a combination of lecture, individual work, 
and small- and large-group activities. This course focuses on 
student-centered inquiry, providing students opportunities to 
initiate, plan, and manage projects across subjects with a 
global focus through three (3) different perspectives: 
  

1. Constructionism and Constructivism. Focusing on 
“learning by making” the student is allowing to de-
velop individual conclusions by creating and inter-
acting with physical objects.  
 

2. Design Thinking Process.  An iterative process oc-
curring before, during, and after making, the student 
develops and improves on a method to solve a real-
life problem.  Students engage in design thinking 
changing the quality of the learning.  

 
3. Media Literacies.  Technology and media literacies 

are necessary to meet the growing need in the work-
force for workers to be creative, innovative, adap-
tive, and responsive [3]. 

C. SPECIFIC LEARNING OUTCOMES 
This course satisfies Critical Thinking (A3) of the CSUS 
General Education/Graduation Requirements. During this 
course students will be able to: 

mailto:sadaf.ashtari@csus.edu
mailto:emily.merrifield@csus.edu
mailto:rcoleman@csus.edu
mailto:g.sparks@csus.edu
https://drive.google.com/file/d/1_JksBZsIhR70ADtrB_Uaxy8sQMwI7rQY/view?usp=sharing
https://drive.google.com/file/d/1_JksBZsIhR70ADtrB_Uaxy8sQMwI7rQY/view?usp=sharing


  

 
1. Study about and consciously develop skills 

in critical thinking. 
2. Demonstrate knowledge through logical 

analysis and argument construction. 
3. Develop an understanding of logical rela-

tionships between premises and conclusions. 
D. ACTIVITIES FACILITATED BY UNDERGRADUATE 
STUDENTS WITH MIDDLE SCHOOL VISITORS 

Collaborative small- and large-group in-class activities fo-
cused on analyzing or evaluating will be the focus of each 
class meeting.  These activities apply concepts presented in 
lecture.  The purpose of these in-class activities is to im-
prove understanding of complex concepts in a group setting, 
gain insight into other’s perspectives and ideas, and prob-
lem-solve as a team.  

Makerspace Workshop with Students: 

• 30 minutes rotations of 4 makerspace activities 
(with 15 min break and 15 min conclusion) 

• Undergraduate students attend one-hour rotations 

• Total K-12 activity time 3.5 hours 

List of workshops that will be offered to the students in this 
class [4]: 

1. Foundation Platform (Outcomes – collaboration, 
communication, problem-solving). 

2. OZO Bot (Outcomes – discovery, collaboration, 
programming) 

3. Squishy Circuits (Outcomes – tactile building, crea-
tive thinking) 

4. 3D Printer Bridge Components (Outcomes – criti-
cal thinking, programming) 
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