

[bookmark: Digital Microscopes and Slide Preparatio]Digital Microscopes and Slide Preparation (Single Lens)
What does each part of a single lens digital microscope do? How do you use SPARKvue to analyze digital microscope images?

[bookmark: Background]Background
In this investigation, you will learn how to use SPARKvue measurement tools to figure out the magnification power of a digital microscope. Single lens digital microscopes may look very different from one another, but there are a few common features. Remove the dust cover from the microscope, then review parts and functions in the following table.
Single Lens Digital Microscope Parts and Functions

	Part Location
	Part Name and Function

	







[image: ]
	[image: ] – Arm. The arm connects to the base and supports the microscope head.

	
	[image: ] – Height/focus adjustment knob. Adjust microscope height to either increase or decrease image view area. Move the microscope further away from the specimen to increase the viewable area. If you adjust microscope height, you may need to adjust zoom to focus the image (see item [image: ]).

	
	[image: ] – Stage. Set slides face-up on the stage. If available, use the stage clips to hold the slide in place beneath the camera. If no stage clips are available, you may choose to tape your slide in place.

	
	[image: ]USB connection. The USB connection is used to send the magnified image from the microscope to your device. It may also power the microscope light.

	
	[image: ] – Light controls. You can control the intensity of light that is allowed to reach the slide from above; some digital microscopes have light sources both above and below the slide. The light source may automatically turn on when the USB cord is
connected to your device, or you might need to activate a power switch to turn on the light as seen in the figure.

	
	[image: ] – Zoom. Use the Zoom controls to enlarge an image. If you adjust zoom, you may also need to adjust microscope height to focus the image.

	
	[image: ] – Lens protector. Some digital microscopes come with a removable lens protector that helps keep the microscope lens from touching a sample. The lens protector may have a cap which can be replaced when not in use to keep the lens dust-free. The lens itself is not visible in the figure.

	
	[image: ] – Base. The base supports the stage, microscope, and light source.



You will also learn how to prepare microscope slides. The dry mount technique is used to prepare specimens that lack moisture such as dust particles, pollen, insect legs, flower petals, feathers, and hair. The wet mount technique is used to prepare moist specimens such as pond water, saliva, worm eggs, and tissue samples. This technique makes it easier to see moist specimens because it flattens the sample and lets more light through. A dye or stain may be used to make individual structures easier to see. When you use a dye, wear well-fitting gloves and a lab coat if available.
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[bookmark: Objectives]Objectives
· Demonstrate proper microscope use and care.
· Analyze digital microscope images in SPARKvue.
· Prepare dry and wet mount slides.

[bookmark: Materials and Equipment]Materials and Equipment
· Data collection system
· Single lens digital microscope
· Glass microscope slides (2)
· Glass coverslips (2)
· Pipet or dropper bottle filled with distilled water
*May be a calibration slide, a caliper, or a small metric ruler

[bookmark: Safety]Safety









· Newsprint or paper with printed text
· Microscopic measurement tool*
· Metric ruler
· Scissors
· Paper towels
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Follow these important safety precautions in addition to your regular classroom procedures:
· Handle glass slides and coverslips with care; do not use cracked or chipped slides or coverslips.

[bookmark: Procedure]Procedure
[bookmark: Part 1: Set Up the Microscope in SPARKvu]Part 1: Set Up the Microscope in SPARKvue
1. Grasp the arm with one hand and support the base with your other hand. Carry the microscope to your area.
2. Connect the microscope plug to a power outlet if necessary.
3. Close all apps to keep your microscope from connecting to the wrong app, then open SPARKvue and select Sensor Data.
4. Connect the microscope to your device. Power on the microscope if required. Turn on microscope lights.
5.  (
NOTE:
 
If
 
your
 
device
 
has
 
a
 
built-in
 
camera
 
or
 
additional
 
cameras
 
are
 
connected,
 
you
 
will
 
see
 
more
 
than
 
one
 
camera
 
option. Select
 
Camera
 
1 
if
 
you're
 
unsure
 
what
 
to
 
choose.
)Find the Camera 1 option in the middle column.

6. Click the arrow [image: ] next to Camera 1 to reveal an Image selection box. Select the box to add a check mark [image: ].

7. [image: ]Choose Camera	from the template choices on the right.
8.  (
NOTE:
 
If
 
SPARKvue
 
is
 
showing
 
a
 
different
 
camera,
 
do
 
the
 
following
 
to
 
switch
 
to
 
the
 
microscope:
Click
 
anywhere
 
on
 
the
 
image
 
to
 
stop
 
the
 
live
 
image
 
feed.
Open
 
the
 
Camera
 
Tools
 
menu
.
Choose
 
the
 
Properties
 
menu
.
Change
 
the
 
camera
 
source.
 
If
 
there
 
are
 
more
 
than
 
2
 
choices,
 
work
 
your
 
way
 
through
 
the
 
choices
 
in
 
numerical
 
order.
Select
 
Preview
to
 
test
 
the
 
camera
 
feed.
 
If
 
you
 
can
 
see
 
the
 
microscope
 
image,
 
move
 
on
 
to
 
Part
2.
 
If
 
the
 
image
 
does
 
not
 
appear,
 
go
 
to
 
the
 
next
 
step.
Click
 
anywhere
 
on
 
the
 
image
 
to
 
stop
 
the
 
live
 
feed.
 
Repeat
 
steps
 
c-e
 
until
 
you
 
see
 
the
 
microscope
 
image,
 
then
 
go
 
to
 
Part
 
2.
 
If
 
the
 
image
 
does
 
not
 
appear,
 
go
 
to
 
the
 
next
 
step.
Close
 
all
 
apps
 
except
 
for
 
SPARKvue.
Make sure the live feed is off in SPARKvue, then disconnect the microscope from your device.
 
Wait
 
5
 
seconds,
 
then
 
reconnect
 
the
 
microscope.
 
Change
 
and
 
test
 
the
 
camera
 
choices
 
as
 
before.
)When the camera display opens, it will show the live digital image coming from your microscope. You will make observations in SPARKvue.

[bookmark: Part 2: Prepare and Observe a Dry Mount ]Part 2: Prepare and Observe a Dry Mount Slide
1. Cut out a single letter 'e' from a piece of newsprint or paper that has nothing printed on the other side.
2. Set the 'e' in the center of a slide as shown in Figure 1.
[image: ]
Figure 1. Dry mount slide

3. Set the coverslip over the letter as shown.
4. Adjust the microscope height so it is as far away as possible from the stage.
5. If available, set the microscope zoom to the lowest possible value.
6. Turn on the light source that shines from underneath the stage. If your microscope does not have a light source under the stage, set the slide across the mouth of a clear 2-oz cup as shown in Figure 2.
[image: ]
Figure 2. Slide resting across the mouth of a 2-oz cup

7. Move the slide (or slide with cup) directly below the lens. The letter 'e' should be oriented in a normal reading direction from your point of view.
8. If your microscope has stage clips or a slide holder (Figure 1 shows a slide holder), use them to secure the slide.
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9. Practice moving the slide small distances across the stage to the left, right, towards, and away from yourself. Use the adjustment knobs if available.
10. View the live image from the microscope in SPARKvue. Position the slide so the letter 'e' is in the center of the view even if it's very blurry. If the microscope feed is not live, open the Camera Tools menu [image: ]   and select Preview [image: ].
11. While watching the screen, slowly adjust the height, magnification, and focus knobs until the entire letter 'e' takes up the whole screen in SPARKvue. Keep the 'e' centered in your view. Do not let the microscope lens touch the slide. If you are unable to focus, try moving the microscope farther away from the slide.
12. Adjust the focus and light intensity for the clearest image. Experiment with light sources above and below the slide if available. Since ink is printed on top of the paper, a light source above the slide may work best.
13. Click anywhere in the live image to take a snapshot of the letter 'e'.
14. Add your snapshot or sketch in Table 1 (Part 2) and describe your observations in the Notes column.
15. Answer questions 1-2 in the section after Table 1. Leave the slide in place for Part 3.

[bookmark: Part 3: Magnification Power and Sample M]Part 3: Magnification Power and Sample Measurement
1. To return to a live microscope image, open the Camera Tools menu [image: ]   and select Preview [image: ].
2. Set the microscopic measurement tool flat on top of the slide in a perpendicular position as shown in Figure 3(a).
3. Carefully adjust the ruler while viewing the live SPARKvue image so the mm markings are almost touching the letter 'e' without overlapping as shown in Figure 3(b) and Figure 3(c). Consider the following:
a. At least two mm markings must be visible in SPARKvue as shown in Figure 3(c).
b. The two markings can be located anywhere around the 'e'.
[image: ]
Figure 3. Place the microscopic measurement tool next to the 'e' without overlapping
4. Adjust focus or lighting, then click anywhere on the live image in SPARKvue to capture a still image.
5. Next, choose the Measurements tool [image: ].
6. A new menu will open at the top-left. Click the ruler icon [image: ]   in the new menu.

7. The arrows in Figure 4(a) point to two neighboring mm marks. Click anywhere between the two markings. A box with an '✕' inside will appear, as shown in Figure 4(b).
[image: ]
Figure 4. How to calibrate the SPARKvue measurement ruler

8. Click the center of the '✕', hold, and drag it to the edge of a mm marking. Figure 4(c) shows an arrow tip touching the top edge of a mm mark.
9.  (
NOTE:
 
To
 
get
 
the
 
most
 
accurate
 
measurements,
 
the
 
arrows
 
must
 
stretch
 
from
 
a
 
given
 
point
 
on
 
one
 
marking
 
to
 
the
 
equivalent
 
point
 
on the
 
next
 
marking.
)Move the second arrow so it points to the same location on the next mm marking. Figure 4(d) shows the second arrow touching the top of the next mm mark. The dotted lines show how arrow tips are lined up with the top edges of neighboring mm marks.

10. Click inside the box around either arrow to open the Image Measurement Properties menu and do the following to calibrate the SPARKvue measurement tool against a known ruler measurement:
a. Set the Known length to 1;
b. Change Digits to 1;
c. Change Units to mm;
d. Click OK;
e. The measurement value above the arrow will now display a length of 1.0 mm as shown in Figure 4(d).
11. Practice moving the arrow to make measurements. Click the arrow point, hold, drag, and release until you are comfortable using the tool.
12. Measure across the bottom of the straight part of the 'e' as shown in Figure 5. Add your screenshot or sketch to Table 1 (Part 3) and record the length in the Notes column. Don't forget to include units (mm).
[image: ]
Figure 5. Measure the straight part of the 'e'

13. Stay on the same screen in SPARKvue for Part 4.

[bookmark: Part 4: How to Figure Out Digital Magnif]Part 4: How to Figure Out Digital Magnification in SPARKvue
1. Move the arrows to measure straight across from one edge of the entire microscope image to the other as shown in Figure 6(a). Arrows should point at the boundary between the image and the white space around it on either side. Figure 6(a) shows a SPARKvue measurement of 2.4 mm, but your value may be different.
[image: ]
Figure 6. Measure across the camera view in SPARKvue and with a ruler

2. Report the SPARKvue measurement in millimeters in Table 1 where indicated in the Part 4 Notes column.
3. To line up the metric side of your ruler with the arrow on your screen as shown in Figure 6(b):
a. Align 0 cm on the ruler with the left arrow tip;
b. Read the length at the end of the right arrow to the nearest hundredth centimeter (to two decimal places: 0.00).
4. Figure 6(b) shows a ruler measurement of 16.89 cm, but your value may be different. Report your metric ruler measurement in centimeters in Table 1 where indicated in the Part 4 Notes column.
5. Use your SPARKvue measurement and your ruler measurement to answer Questions 3-4.
6. Explore the other options in the Camera Tools menu, then answer Question 5.

[bookmark: Part 5: Prepare and Observe a Wet Mount ]Part 5: Prepare and Observe a Wet Mount Slide
1. Return to a live microscope feed in SPARKvue.
2. Move the microscope away from the stage. Remove the slide and set it on a paper towel. Remove the coverslip and set it next to the slide.
3. Aim the pipet or dropper about ½ inch above the letter. Let one drop of water fall onto the letter.

4. Set the coverslip edge at an angle near the drop as shown in Figure 7(a). When you reach a distance between ½ inch to ¼ inch above the drop as shown in 7(a), release the coverslip so it gently falls on the drop. The water will spread over the area between the slide and coverslip as shown in 7(b) - do not push down on the coverslip.
[image: ]
Figure 7. Coverslip placement
 (
NOTE: 
You have used the right amount of liquid when it covers the entire area between the coverslip and
 
slide with little to no extra liquid escaping from under the coverslip. Lowering the coverslip too quickly can
 
cause
 
air
 
bubbles
 
to
 
form
 
under
 
the
 
coverslip.
 
Air
 
bubbles
 
make
 
the
 
magnified
 
image
 
hard
 
to
 
see.
 
Pushing
 
the
 
coverslip
 
could
 
distort or
 
crush
 
your
 
specimen.
)

5. Use the skills you have learned to get the clearest image where the entire letter 'e' is visible, is centered, and is as magnified as possible. Then, take a screenshot.
6. Add your screenshot or sketch to Table 1 (Part 5). Record your observations in the Notes column.
7. Set a clean slide and coverslip on the paper towel. Prepare a new wet mount with a new letter 'e', except add 4 drops of water to observe what happens when you add too much liquid.
8. Repeat Steps 4-6 then answer Question 6. If extra water flows out from the coverslip, touch a piece of paper towel to the water. Let the paper towel draw the liquid away from the slide without moving the coverslip.
9. Remove the slide from the stage. If the stage has movable parts, adjust their positions so they are centered upon the stage.
10. Return the microscope to the lowest power and raise the stage all the way up.
11. Turn off the light and unplug the microscope. Return the microscope to its storage location. Replace the dust cover, if any.
12. Handle slide and coverslip cleanup according to your instructor's directions.

[bookmark: Data Collection]Data Collection

Table 1. Specimen Observations
	Specimen
	Screenshot or Sketch
	Notes

	Part 2 - Dry Mount
	
	

	Part 3 - Measure Microscopic Samples
	
	

	Part 4 - Digital Magnification
	
(No sketch needed)
	· SPARKvue:  	
· Metric ruler:  	

	Part 5 - Wet Mount (1 drop)
	
	

	Part 5 - Wet Mount (4 drops)
	
	



[bookmark: Questions and Analysis]Questions and Analysis
1. Compare the way the letter 'e' looks when viewed through SPARKvue with the way it looks when viewed in a normal reading position on the stage.





2. Look at the digital image in SPARKvue. When you move the slide to the left, what direction does the letter 'e' appear to move on the screen in SPARKvue?





3. Do the following to calculate the magnification power of your microscope as it is currently set up:
a. To convert the metric ruler measurement from cm to mm, multiply the cm measurement by 10. Show work below, and report your answer in mm.
b. Divide the metric ruler length in mm by the SPARK length in mm; show work below and include units:
[image: ][image: ]
c. Round to the nearest whole number and report your answer with an "x" to indicate magnification, for example, 10x.











4. Look at the magnification scale printed on your microscope. How do the numbers printed on the microscope compare to the magnification you calculated in the previous question? Why is there a difference? (Hint: Think about what would happen if you used your teacher's projector screen to calculate magnification instead of your own screen.)

5. In your opinion, which Camera Tools feature other than the Measurements tool did you find most useful? Provide an example of how you could use the tool in future microscope-based investigations.





6. Depending on the specimen, not adding enough liquid on a wet mount could either cause the sample to dry out too quickly, or it could cause the sample to be crushed. What happened when you added too much liquid to a wet mount?
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