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Types of Cognitive Load
• Intrinsic

Mental work imposed by the complexity of content –
associated with the instructional objective

• Germane (relevant)

Mental work imposed by instructional activities that 
benefit the instructional goal – diverse examples or 
applications are an example

• Extraneous (irrelevant)

Wastes limited mental resources that could be directed to 
germane load



• Make learning processes explicit

• PURPOSE (in both skills and knowledge)

• TASK

• CRITERIA (for success)

• Student gains

• Academic confidence

• Sense of belonging

• Mastery of skills

Transparent Teaching
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• Ag Systems Computations and Communications (ASM 10500)

• The “Excel” class

• Problem solving

• Concise communication

1. Virtual shopping

2. Data analysis

3. Lab structure & sequence

4. A Project

Four Examples of Compound Teaching & Learning 
(several parts or elements)



• 1. Take or get a photo.
a. report the __MP  (megapixel) quality of the photo
b. report the file type (jpg, png, gif, etc.)
c. report the file size (__MB)

• 2. Generate a table comparing cost and capacity of storage for various media.
Column 1: label
Column 2: a size you found (GB)
Column 3: cost ($)
Column 4: unit cost ($/GB)
Column 5: how many photos from part 1 could be stored on this device
Column 6: how many hours of 1 MB/min data could be stored on this device

• Media:
• USB flash drive (aka pen drive) under 70 GB
• USB flash drive over 70 GB
• portable hard drive of 1TB or larger

Virtual Shopping - assignment



Virtual Shopping – sample submission
Table 

formatting 
(software)

Storage 
capacity & 

cost

Significant 
digits



• Generate a data collection/analysis form for the 
forage particle size analysis demonstrated during 
class.

• Send e-copy via email ... so I can check that it works 
correctly using different numbers. Also I will 
determine how easy it is to add columns (or rows) as 
appropriate to analyze additional samples.

• In a comment or a text box, write brief instructions 
regarding the use of the device and generating of the 
data.

Data Sheet & Analysis - assignment



Data Sheet & Analysis – sampleProvide 
directions

Analyze 
data

Think 
“more”

File 
naming



1. Capacity : C = SWE/8.25

2. Bicycle transmission (2πr, speed ratios, units) & combine costs 
($, interest, annuity)

3. Wire sizing (resistance, power, Excel forms, function fitting)

4. Erosion

• 𝑈𝑆𝐿𝐸

• 𝐿𝑆 = ( Τ𝑙 72.6)
𝑚 65.41𝑠𝑖𝑛2 𝛽 + 4.56 sin 𝛽 + 0.065

• Slope & angles

• Forms

• Vlookup

Progressively more complex problems



Erosion



Erosion



Erosion

Problem solving Math

FormsVlookup

Erosion topic Communicated



solves, its user friendliness, accuracy, etc.); this 
is best done as a Word document embedded in 
the workbook on its own worksheet. Also 
include your changes. No need for images in 
this brief document -- just text.

5. Explain it. Develop a voice over PowerPoint 
narrated explanation of the original, the 
changes, and the result (likely with screen 
captures).  Save the narrated show as a 
PowerPoint show (ppsx file).

6. Submit it. Send your solution as an email 
attachment. Include:

• Original worksheet (item 1)

• improved (item 3)

• embedded Word doc (item 4)

• ppsx voice over PowerPoint explanation 
(item 5)

1. Find/Download it: a spreadsheet tool on the 
internet that is of interest to you and that you 
understand.

2. Propose it: via Trello, propose your project on a 
card:

• Tool source (a URL)

• Tool Overview (with screen shot of key sections such 
as inputs and outputs)

• Your plans for change/improvement

• await approval, then ...

3. Improve it. Copy the original spreadsheet into a 
different worksheet and make it better.  Do more 
than add formatting or addition of a calculation; 
consider changes such as (more user friendly, forms, 
document formulas, 5 column format, formatting 
for clarity, comments, macros)

4. Document it. Write a 0.8-1.5 page document about 
it and your changes to it (source, the problem it

Improve-it Project



• Open-ended

• Confidence-
building

• Intro to project 
management

• Portfolio element

Improve-it Project

Trello
Problem 
solving

Math

Excel 
features

New topic
Written 

document

Brief 
presentation

Packaged



Improve-it Project – sample original



Improve-it
Project –
sample
documented
& explained



Improve-it
Project –
sample
improved



• 1st year course

• “Real World” multifaceted situations

• Motivational

• Encouragement & guidance needed

• Mildly Overwhelming – a slight extent of inundation

• Confidence-building

• Compound sometimes entails repetition, but not always

• Stick with intrinsic & germane load

Compound Teaching & Learning


