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Session Description

1. Describe the demand for jobs in computing information systems and
technology as companies expand their services to the cloud.

2. Discuss ways to include networking & computing standards in your
curriculum

3. Watch a demonstration on how to setup a network application server
that can be used in a high school classroom to teach about networking.

4. Describe how you could design engaging and interactive lessons using
the Raspberry Pi to teach students about networking and computing

concepts!



Our Motivation



What is the slowest growing IT
career in the US today?



Careers in IT Related Fields

155 million employed in the US

https://www.bls.gov/emp/tables/occupations-most-job-growth.htm



Lots of Jobs to Choose From!

Goal: Students Learn about
Academic Opportunities



https://icons8.com/icons/set/thumbs-up

Our Plan

Goals:

e increase awareness of other IT One-day summer workshops for:

careers
1. Computer Information Technology

e give students a hands-on

experience with technology 2. Computer Information Systems

« provide information on 3. Business Information Systems

academic opportunities



How many CSTA standards are there in
Networks and the Internet?



What activities would work??

CSTA Standards

Concepts Subconcepts



https://www.csteachers.org/page/standards
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K12 Standards for Computing and Networking

http://csteachers.org/

Progression Chart http://csteachers.org/documents/en-us/d227e2a4-ce35-434e-a20b-24355d11b015/1/


http://csteachers.org/
http://csteachers.org/documents/en-us/d227e2a4-ce35-434e-a20b-24355d11b015/1/
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Gr 9-12 Standards for Computing and Networking




ldentify Hands-on Activities for HS Students

 Raspberry Pi’s have been used

in K12 for programming and How can we leverage

enqgineering activities.
9 9 these resources and

« Many RPi projects have been knowledge to create

published in literature and on activities that involve
YouTube and magazines such

as MagPi.

networking skills?



At the same time . . .

We wanted our students: We wanted to expand
our teaching methods to

- to learn about alternative network be more engaging.

technologies

o to improve their critical thinking,
creativity, communication,
documentation, problem solving
and troubleshooting skills



What does POGIL stand for?



POGIL - Process Oriented Guided Inquiry Learning

POGIL is a student-centered, group- Students utilize 7 process skKills:
learning instructional strategy & philosophy 1. Teamwork
- Small, self-managed teams 2. Oral and Written Communication
. . _ 3. Problem Solving
o Instructor is a facilitator of learning, N o
, , 4. Critical Thinking
not the source of information.
5. Management
o Focus is on process skills and 6. Information Processing
application of knowledge to new 7. Assessment (Self-Assessment

contexts

https://pogil.org/about-pogil/what-is-poqgil

and Metacognition)



https://pogil.org/about-pogil/what-is-pogil

The Solution: Combine Both Projects into One!

« Our students created & tested projects  Project 1: Independent

o Project materials would be used later at Networking Home Server
a summer workshops (delayed for now) Project

o Submit written and oral proposals and

final presentations to the class. « Project2 & 3: Groups
Networking Projects

o Focus on how and what they learned
Small: 2 — 4 students

about applying technology &
troubleshooting



What is a NAS server?



Demonstration:
Building a NAS Server

Rob Zwetsloot. Build a Raspberry Pi NAS. https://magpi.raspberrypi.org/articles/build-a-raspberry-pi-nas.
This article first appeared in The MagPi 85 and was written by PJ Evans



https://magpi.raspberrypi.org/articles/build-a-raspberry-pi-nas
https://magpi.raspberrypi.org/magpi/issues/85/

Any Questions?



Raspberry Pi
Student Projects



Raspberry Pi Student Projects

1. PiHole - blocking certain intrusive advertisements

2. Motion Rpi Webcam Server — webcam with motion detector
3. Personal Web Server — Buster & Apache

4. PIiNAS - network attached storage

5. RPi NAS Server — manual configuration of Samba

6. RPi Cluster — needed 4 Pi's and Switch

7. FreeNAS security camera

8. PiNet - used to setup & manage a classroom set of RPIs. *

Links will be on the web site!



Pi-Hole
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Pi-Hole Server




Pi-Hole
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e |nstall Pi-Hole by using Challenges:

curl -sSL
https://install.pi-hole.net | bash

e Make sure Pi can be used as a DNS

server
e Disable DHCP and let the Pi-Hole

handle the addressing using
http://192.168.x.y/admin

https://pi-hole.net/ https://pimylifeup.com/raspberry-pi-pi-hole/

Raspberry did not save
screenshots in the right file
format

Finding lists of Ad servers to
blacklist- Companies
frequently update and change
the list source to bypass Ad
blockers.

https://blog.cryptoaustralia.org.au/instructions-for-setting-up-pi-hole/


http://192.168.x.y/admin
https://pi-hole.net/
https://pimylifeup.com/raspberry-pi-pi-hole/

Pi Web Server



Pi Web Server

Raspberry Pi 4
Buster

Rufus

Apache

Plain index.html page



http://bilalh.github.io/

Pi Web Server

e sudo apt install apache2 -y

e No problems




Questions



Pi Motion
Webcam Server



Motion RPi Webcam Server

Surveillance WebCam Challenges

o Recording is dependent on
storage space, requires more

« Raspbian processing power than
Raspberry Pi 3

o Must always be updated (run
sudo apt get/sudo apt-upgrade

« Create folders. See tutorial. commands).

e USB external webcam

e Motion

o Edit motion.conf file

Bqu a Raspberry Pi Webcam Server in Minutes:


https://pimylifeup.com/raspberry-pi-webcam-server/

Motion.config




Motion

Challenges

o Streamed for pi user. Video is
saved on the Pi’'s SD card or
external storage.

 Recording does require more
processing power and storage
space than streaming.

» Video resolution can be
lowered to compensate

Port forwarding depends on ability
to access port 48461 (Firewalls
might block this)

Need a static IP address (Difficult to
set up on the fly).

Workaround to a static IP address is
finding out which IP address the Pi
is using and grant port forwarding in
router settings.

BUIld a Raspberry Pi Webcam Server in Minutes:


https://pimylifeup.com/raspberry-pi-webcam-server/

L essons Learned



Lessons Learned

o Many resources online and o Application of their skills and
MagPi, but not always in knowledge occurred in beginning and
networking or not for older Pi’s. advanced students.
o Limited access to equipment o Installation and technical issues can
o Students don’t format or sometimes be resolved using newer
document activities in a methods like Docker.
reusable or consistent way. o Plan to have the workshops in the
Directions will have to be Spring/Summer.

formatted, edited and retested.



Other Projects

www.raspberrypi.cloud


http://www.raspberrypi.cloud/

