Television Teaching Tips
Lee Schaeffer

Of the books for students of the television arts and sciences, there are very few for teachers in elementary or secondary schools.  The following is an attempt to distill some of the tricks of the trade learned while teaching the craft for over thirty years.  I welcome your comments and additions to this document.   
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Learning and Teaching Video Production 
The best way to learn professional production techniques is to watch television.  It is even better to watch it with the sound turned off so you can concentrate on the visual aspects.  Constantly ask yourself and your students why the professional did what they did.  

Overcoming the Limitations of the Camera
The goal of good video should be to capture what the viewer would have seen with their own eyes.  The visual processing of the human eye and brain is a marvelous system that a video camera can only crudely duplicate.  One has to understand the limitations of the camera relative to the eye in order to shoot good video.  I do not believe the saying “the camera is an extension of the eye” is fundamentally correct.  The camera only crudely documents reality.  The eyes of the viewer must interpret those images based on the limited information presented.  Many of the standard techniques for operating a video camera are based on overcoming the limitations of the medium.

The human eye differs in many ways from how a camera processes images:

· The eye has a very sharp center area and rather fuzzy peripheral vision.  
A good camera lens produces an evenly sharp image over its field of view.

· The eye moves its area of enhanced sharpness instantaneously from point to point.  
A quick move with a camera produces an unrecognizable blur.

· The lens in the eye has a fixed focal length.
Cameras boast about the range of their zoom lenses.

· The eye coupled with the brains other senses always knows which way is up.  
A camera turned on its side produces a sideways picture.

· The eye can compensate for the motion of the body so that we see clearly while running or driving down the street.  
An unstablized camera creates an unwatchable picture.

· The eye adjusts to low light in several unique ways.
A camera gain produces a very poor picture.

Amateur camera operators tend to emulate their visual process by quickly moving from subject to subject.  The viewer with no idea as to the camera operators thought process has difficulty understanding these seeming uncoordinated movements.  A good camera operator will present the viewer with a stable image and let the viewer’s eye move around the image to study the details.  How long one estimates this process will take determined the length of the shot.

The lens of the eye has a fixed “standard” focal length.  The mind determines the elements of depth and movement based on this standard.  Deviations from this standard require extra mental processing.  Most major motion pictures cinematographers shoot with one fixed standard lens.  For close-ups or wide shots the cinematographer moves the camera.  Very rarely will they use a zoom lens except to create a unique change of perspective. 

Question to ask of students, “How will the image appear in the viewfinder of a camera that is turned upside down?”  Do you know the answer?  It is best to demonstrate what happens using a camera with a foldout LCD viewfinder.  Most people are surprised that no mater what the position of the camera the image is always right side up!  With a little thought they realize that when inverted, the camera is producing and upside down image which is being view on an upside down viewfinder.  Why is this concept important?  Unless you realize this, you will never shoot quality video.  While you are shooting, the image will always look correct in your viewfinder but will be off level when replayed.  One must take care to compare the vertical and horizontal lines in the image with the edges of the viewfinder.  A “Rule-of-Third” grid drawn on the LCD viewfinder of the camera aids in this process as will as improving composition.

Student Activity: At the risk of destroying a camera!  Have students using the camera eyepiece viewfinder and set the zoom so the image is the same as their other eye.  This is the “standard focal length” of the camera.  Then have them and use only the viewfinder to see where they are going to jog down the hall.  Replay the tape.  They will be surprised that what seemed stable to their eye/brain is almost unwatchable on the screen.  It is also interesting to repeat the experiment using a wide angle or telephoto setting to have them realize how dependent their depth perception is on the eye’s “standard focal length.”

Tripods
“A cheep camera on a good tripod will always look better than a good camera on a cheep tripod.”  - L. Schaeffer

To overcome many of the limitations noted above, a camera must remain motionless or moved smoothly and deliberately.  Notice while watching commercial television the use of "ticks" for virtually every shot.  The only time you see hand held footage is to create the look of an amateur production.  When local stations use unsteady amateur footage of a breaking event, they invariably add an “Amateur Footage” graphic so the shaky video does not reflect poorly on the station.

“There are good tripods and there are cheep tripods but there are few good, cheep tripods” – L. Schaeffer
When selecting a tripod there are several considerations:

· Tripods with plastic parts will not be stable, do not pan or tilt well and will break.

· Lightweight “quick release plates” release or break when least expected with the camera attached!

· A lightweight camera can use a tripod/pan head designed for a heavy camera but a heavy camera should not be used on a tripod designed for a lightweight camera.  Buy tripods based no the heaviest camera you ever expect to have.  

· Pan heads designed for still photography will not pan and tilt controllably.

· A tripod dolly should not be used to move a camera from location to location.  The shock of going over an expansion joint in a hallway can detach or damage the camera.  They cannot me moved smoothly for moving shots.  Do not bother getting one! 

· A heavy-duty tripod with a “fluid head” will outlast several cheep ones and replacement parts are available if they do break.

· Consider a tripod with a removable pan head.  A removable head can be installed on a properly sized piece of pipe as a permanent camera mount in your press box or auditorium.  This eliminates the need to move and set up tripods. 

There is much more to using a tripod than just supporting a camera.  They determine both the camera’s angles and movement.  Many people set up the tripod and then attach the camera.  In theory, one should determine the position on the camera and then set up the tripod to support it in that position. 

Setting up a Tripod
When setting up a tripod to shoot people, the camera should level with the subject's eyes.  For seated subjects, this may place the camera in such a position that it is uncomfortable for the operator.  There are three solutions: seat the operator, use an external viewfinder or raise the subjects using a platform or higher chairs.  

Many school studios have their studio cameras on fully extended tripods while shooting seated talent.  The cameramen have to reach above their heads to operate the cameras!  The resulting picture shows mostly the top of the talent’s heads.  I often wonder why they do this but am afraid to ask.  

The same is true of sports cinematographers.  Many of them fully extend their tripod legs to the point where it is difficult to see the viewfinder or operate the camera smoothly.  I doubt an additional three feet makes little difference in the view from the press box.  In a football press box, tripods with extended legs place the camera too far inside the window to see both end zones.  A permanent mount in your press box for both the home team and visitor can save a lot of room and provide a better view.  If this is not possible, consider several eye hooks and short bungy cords to secure a standard tripod with the legs collapsed.  (Repeatedly remind students of the danger of cameras and Cokes falling out of press boxes!)  

The tripod and panhandles should be set for operator comfort particularly during lengthily events.  For a sporting event, concert or theatrical production, the operator should be as relaxed and comfortable as possible.  If the camera must be elevated, consider a small platform for the operator rather than just raising the tripod.  

The height of the tripod and the position of the pan handle(s) should be reachable without reaching up or bending over.  When standing behind the camera, the handles should be at your normal relaxed position.  Operating the camera smoothly can not be done for long periods if the operator is under any strain.  Adjust the level of the handles to accommodate each operator.

For the greatest stability, extend the thickest legs first.  The center post should be elevated only as a last resort.  The legs should be positioned so that they are not be kicked by the operator’s feet.  You can improve the stability of lightweight tripods by adding some additional weight.  Devise a hook so you can attach a weight such as a book bag.  

As noted in the previous section, the image in the viewfinder of the camera will always look level relative to the subject.  Take great care to make sure the image is level relative to the edges of the viewfinder.  Even if the tripod is on a level floor, the pan head or camera mount may be slightly off level.  Check to leveling of the tripod not only looking straight ahead but also when panned left or right 90 degrees.  Pan the head to one side and level the legs if needed.  If any adjustment is required, then you need to check the “straight ahead” alignment again.  Repeat this process until the plane of the camera is level.

Even heavy-duty tripods require training in their use.  Most students tend over tighten adjustments to the point where they strip the threads.  They should follow the rule, “Use no more than two fingers when tightening anything in a TV studio.”  When striking a tripod, they also end to loosen screw type locks to the point where they fall out when transported.  Retighten all adjustments after collapsing the tripod.

The easiest way to damage a tripod is to store it by leaning it against a wall.  One bump and it falls usually damaging the pan head!  Tripods are difficult to store and transport.  If constantly transported, consider building lightweight plywood boxes with a handle to carry and store them.  If routinely removed and returned to a studio storage area, install some hooks on a wall to hang them.  Use a short bungy cord to secure them so they will not fall if bumped.

Class room exercise: Have students setup a tripod with a different height stack of books under each leg.  Have them adjust the tripod so that center post is vertical when sighted against the vertical line formed by each corner of the room.  The camera image should be level straight ahead and when also when panned 90 degrees to the side.  Have the camera connected to a classroom monitor so the class can follow their progress.  Using a VCR with the tape counter displayed on screen can make this a “timed competition.”

What happens when a camera moves?

The operation of a pan head seems inherently obvious.  However, if you critically watch any student produced videos; you should be painfully aware that poor camera movement is one of the most distracting visual elements.  

Our minds are constantly annualizing what we watch.  The human brain has developed numerous strategies for reducing its “processing time.”  One of the most fundamental of these is the ability to “ignore the obvious” particularly in our peripheral vision.  For example, when you drive down a street, you mind ignores most of the details until you see a ball bounce out from between two cars and then you hit the breaks almost without conscious thought.  

The same process is in effect when viewing a television program.  Our eyes and mind concentrate on the central subject and ignore the edges of the screen unless some peripheral motion attracts our attention.  A person walking into the frame causes our minds to jump into overdrive and start asking who is this person and what’s going on.  In a split second, it answers these questions and goes back to watching the show.

The same mental process applies to the slightest movement of the camera.  The mind begins to ask questions whenever you start a pan, tilt or zoom.  These subconscious questions are quickly resolved if the movement is logical and contributes to the flow of the story.  Any non-logical camera motion generates an “error message” that forces the brain into high gear in an attempt to figure out what is going on.  The viewer is distracted from the program while their brain figures out that someone kicked the tripod! 

Setting up the Pan/Tilt Head

The proper use of a pan head requires the same type of training and practice as any other fine motor skill.  The student operator must understand what needs to be done and how to do it.  Then they need to practice until they have perfected the skills.

Learning the mechanical operation is the first step.  They must be able to define the difference in function between the pan and tilt LOCKS and DRAG controls.  It must become automatic that the first operation is to unlock the head before attempting any pans or tilts.  They must have it ingrained that the last step is to relock the tilt mechanism before leaving the camera.  The pan heads in many school studios have been damaged students forcing them against the locks.  This can damage the locking mechanism, the panhandle mounts or the tripod mount.  

The second step is to adjust the pan and tilt DRAG settings.  This operation can be tricky to master.  The drags must be loose enough to move freely but tight enough to prevent unwanted movement and to hold the camera stationary when letting go of the panhandle.  The settings of the pan and tilt drags should be identical so that the same force with one finger is required to move the camera on either axis.  The final test should be that the camera moves and stops smoothly while simultaneously panning and titling.  Each operator will have his or her own preferences for the drag settings.

The operators should check the balance of the camera while setting the drags.  Move the camera back and forth on the head until the same force is required to tilt up as to tilt down.  Check the balance with the camera pointed in the general direction of the subject mater.  For example, when the camera is located in a press box, check the balance with the camera pointed down at the playing field.  Remember to remove the headphones if placed on the camera.  (The first step should be for the operator to put on their headphones!)

Operating the Pan/Title head

How does one move the camera smoothly with out setting of the “tilt” alarm of the brain?  Surprisingly, one’s fingers, hands and arms should not be used to move the camera!  The smoothest operation is obtained by using ones legs and back.  The hands and arms should remain fairly ridged and close to the body.  

Perform pans by using your legs and waist to sway from side to side.  Perform tilts by bending your legs or back.  Small, unintended motions are “damped” by the mass of your body.  Professional studio cameras and pan tilt heads have enough physical mass that it is difficult to produce jerky motion even if you wanted to.  The student operator with light camera on a lightweight tripod has a much more difficult time. 

Every camera move should have a reason and a plan.  If the operator does not think about every movement of the camera, the viewer’s mind will never figure out what is going on.  With conscious practice, these movements will eventually become automatic.

There are three reasons for moving a camera:

· To show the detail and spatial relationships within a panoramic scene.

· To follow a moving subject.

· To maintain composition while zooming in or out

Panoramic Pans

Novice camera operators tend to “hose" the subject.  Like a gardener watering flowers, they cover a panoramic scene by wandering aimlessly from point to point usually far too fast.  Then when they reach the end of their pan, they compound the felony by retracing their steps.  

When making a “panoramic” pan, the motion should be slow and smooth with a minimum of two-axis movement.  Pans with artistic content should be slow in order for the viewer to enjoy the subject.  Pans that are necessary to show the relative positions of object should be slow enough to allow the viewer to comprehend the information.  During a pan, avoid tilting and during a tilt, avoid panning.  Diagonal pan should be in a straight line with the pan and tilt rates remaining constant.  

The mind has to process each camera shot as it appears on the screen.  It takes a second to realize that the shot has changed.  The viewer must quickly understand what they new image is and how it relates to the previous image.  This process is complicated when the new shot contains camera motion.  The mind now has to understand a “moving target.”  

Every shot should begin and end as a still image.  Pans, tilts or zooms should begin slowly to warn the viewer that something is about to change.  They can then pick up speed but should slow before stopping at the end.  Diagonal pans require special care that the pan and tilt begin and end at the same time.  There is noting worse that an trying to watch a shot that pans, tilts, pans, tilts, etc., etc.

During a live event, the director may call for a pan.  The operator has only one chance to get it right.  Consequently, the director should help the operator by giving them enough warning, providing specific directions or let the operator practice the pan on “preview.”  The director should also take the shot before the pan begins and waits until it ends before punching out of it.

Shooting footage destined for postproduction editing requires even more care.  The camera operator should always make several pans of the same subject at different speeds.  The editor can then select the one that matches the pace of the final production.  The cinematographer should also consider if a pan is really called for.  A better technique would be to shoot a series of artistic still shots and let the editor combine them with a series of dissolves.

Moving Subjects

Television evolved from the “movies.”  The motion in “motion pictures” refers to the movement of the subject not the movement of the camera.  The early silent films such as “The Great Train Robbery” used a fixed camera and the action played out like action on a stage.  Only later did they realize that the camera could move as well to follow the action.  

Following action takes greater skill because the subject, not the camera operator is determining the pace.  The viewer mind now has more to comprehend and needs as little distraction as possible.  

The camera opera should attempt to keep the movement of the camera as smooth and “fluid” as possible.  If the camera must jerk around to follow the action, then the shot is too tight.  On the other hand, if the shot is too wide then the viewer will have trouble seeing the action.  The operator must constantly make a series of compromises between these two extremes.  

The best example of this is televised soccer matches.  One minute a player is just standing with the ball and then he kicks it the length of the field!  Do you go in for a tight shot of the player or keep a wide shot of the field?  For a multi-camera production, the director can solve this dilemma by switching cameras.  The school camera operator sent to cover the soccer team with a single camera has a greater challenge.  Hockey matches present the same problems only at higher speeds.  Even the broadcasters have the cameras stay wide because the action is so fast and confusing.  They save the close up shots for the replays.  This is the reason hockey is one of the few sports that uses the same announcer for both radio and television.

Quite often, the action we view is “linear” in nature.  When we watch a car or other vehicle, its motion is relative to the background.  In these situations, the viewer is concerned with not only where the subject is but also where it is going.  If you see a lion running across the plane, your mind asks, “where is he going and what is he chasing?”  The viewer’s eyes will constantly move from the subject to the area ahead.  Consequently, the camera operator needs to leave more “nose room” in the direction of motion.  With out "nose room", the viewers’ eyes will literally move off the screen and the “tilt light” of the brain flashes on. 

The best test of a camera operator is their ability to follow a moving subject that changes direction.  Here they must leave “nose room” in the direction of travel, let the subject move to the center of the screen as it’s forward motion stops and then reverse the pan and allow “nose room” in the other direction.  

The operators should remain alert for the subject they are following to stop.  They should be alert for the conditions that will cause this to happen so they slowdown and stop their pan with the subject.  

Following an airplane in a clear sky or boat on the ocean provides few visual “landmarks” to determine the relative speed and direction of the subject.  Here the operator should start the shot with “nose room” in the direction of motion and as they pan with the subject, slowly let the subject move across the screen.  An even better editing technique begins the shot with just the background and lets the subject slowly move slowly into the frame, move across it and then totally exits the frame the end of the shot.  This technique gives the post production editor several options for editing this shot.

Classroom exercise: Set up a large-scale toy train and have students follow it around an oval track.  The set up can be on the floor shooting down which requires both panning and tilting.  If set up on a table with the camera on the same level of the train, provides an opportunity to practice simultaneously panning and zooming to keep the train the same size.  In both situations, have the students start with a wide shot and slowly tighten the shot while coaching them as to proper framing.

Maintain composition while zooming 

Well-done zooms can aid the viewer by showing the overall context as well as the details of the subject.  Reminder that for a static subject it is usually easier and less time consuming to cut from a wide to a close up shot.  Consequently, zooming shots will usually contain some element of subject movement or motion.  These make the shot visually complex and difficult to execute properly.

The most difficult aspect of a zoom is maintaining acceptable artistic composition during the zoom.  To demonstrate this, draw a “Rule of Thirds” grid on a large screen monitor attached to a camera.  Draw such a grid on any camcorder LCD or studio camera monitors.  Compose a shot of a standing person with their head on one of the grid intersections.  

Demonstrate that that simply zooming in will create a shot that totally misses the subject.  Like wise, on a properly composed close up shot if the camera zooms out, the subject’s head is now in the lower center of the picture.  

To begin and end a zoom with proper composition, the camera must be paned and tilted to follow a diagonal path.  The pan, tilt and zoom should all start and end at the same time.  This takes a great deal of practice to coordinate these operations smoothly.  

This is most difficult to do with a stationary subject.  When a subject is moving, the mind is concentrating on the motion of the subject.  For a stationary subject, the mind notices every deviation from an ideally smooth zoom.  When at all possible, rehearse all such shots and make multiple takes for postproduction editing.

Even the best operators may “miss the mark” of proper composition at the end of a long zoom.  Once the zoom has ended, leave it!  It is better to have the viewer wonder if this composition was a mistake than to make a small correction that removes all doubt.

Classroom Exercise: Using a classroom monitor with a “The Rule of Thirds” grid.  Let students pick a “target” and place it on one of the upper intersections of the grid.  Have them zoom in and out while attempting to keep the target centered on the intersection.  Increase their zoom speed as they gain proficiency.  This exercise should be repeatedly practiced in the studio and on location to “warm up” the operators and give them something to keep them occupied.

When a Tripod is not available - Hand Holding a Camcorder

Handholding a camera is an art unto itself.  For a very few people it comes naturally, you can teach others but many can never master it.  To master this skill one needs to constantly be aware of what they are doing and be willing to review their work with a critical eye.  Each individual must develop their own set of techniques but there are several basic ones for the beginner.

Foremost, keep the lens at full wide angle.  Use a wide-angle adapter if one is available.  For close up shots, take a few steps closer to the subject.

Let the camera “meld” with your body.  Just as with a tripod, perform pans and tilts by moving from the waste down.  Hold the camera firmly against your head with both hands with your elbows on your chest to form a “mini-tripod.”  Do not even breathe during the shot!  

Lean against some form of support such as a wall or tree.  Do not even think about walking and shooting at the same time – that cannot be done smoothly without a “steady cam”!

Use the camera’s “still photo” mode for shots with no motion such as landscapes or signs.  These shots can be included seamlessly into your video since the camera records live sound during these still shots.

Use other forms of support for the camera.  Place the camera on a wall or table and use a pencil or other object to adjust the tilt.  There are a number of inexpensive “table top” tripods available photographic shops.  

Constantly use the edges of your viewfinder to keep the horizon level.  You may need to pan or tilt but you never want to “yaw” the camera from side to side.  If you watch the edges of the image, the center will take care of itself.  

There are several aids to prevent the camera from “yawing” from side to side.  Use a “eye bolt” with a ¼” thread to attach a cord to the camera’s tripod mount.  Attach the other end around your belt to tighten the cord when shooting.  Some videographers like to use a longer cord that they can step on but this can be somewhat dangerous.  Use a neck strap to keep the camera from falling if the cord jerks it.  

A “monopod” is the next best thing to a tripod.  You can construct one from the leg of an old tripod or any adjustable pole such as an adjustable paint roller handle.  Pound a wood plug in the end and thread a ¼” screw with the head cut off into a hole drilled into the plug.  Make sure that the screw does not “hit bottom” when attached to the camera or you may damage the threaded mount.

If you plan to do a great deal of hand held shooting, consider a shoulder mount.  The best ones have an arm that rests on your chest or waste for added stability.  Add an adjustable strap to go around your waste to secure the mount if it does not come with one.

Mount the camera to the vehicle when shooting from a car or bus.  The vehicle itself is very stable.  Watch the video cameras mounted on racecars and notice that they produce a stable picture even during crashes.  Most people try to hand hold telephoto shots while sitting on the springy seat of their car.  

The trick is to devise a mount for fastening the camera solidly to your car.  For “serious” work, set up a tripod between the front and back seats and use a bungy cord to hold it fast to the floor.  A collapsed tripod can often be held against the dashboard with a bungy cord For quick vacation shots, press the camera’s lens mount flush against the side window or hold the camera firmly between the dash board and the windshield.  Some “table top tripods” adjust so they can be pressed against the window.  Remember to clean the windows!  Bus drivers usually have a spray bottle and a long handled squeegee he will let you use.

Cameras

What is there to learn after you have memorized your camera’s operating manual?  Lots of good stuff!  The are any number of tricks that can help you out in a difficult situation.

Storing and transporting cameras

Cameras are delicate precision devices.  Soft camera bags do not offer much protection and make it difficult to find small items and save “Steal Me!”  The best storage and transportation device is an old attaché case with the insides removed and lined with foam rubber.  The best foam is the “rubbery” kind used for packing electronic device.  This material cut easily with any serrated knife.  An electric carving knife is the tool of choice for cutting ordinary foam rubber.  Carve out compartments for small parts and accessories using both the base and the lid.  The system allows you to see at a glance whether you have everything before you go out the door. 

You should not need you camera manual when traveling light with one exception.  You should carry a copy of the page that explains the meaning of all the little icons that may pop up unexpectedly in the viewfinder.  

Exposure settings

Experiment with all the various exposure settings on your camera.  On some cameras, the “low light” setting does just the opposite of what you would expect.  The “automatic” setting increases the video gain to try to get an image under very low light producing a very “noisy” picture.  The “low light” setting turns off the automatic gain control so those low light images look dark but not objectionably noisy.  This mode is useful when you wish to record black at the beginning or end of the tape.  It will eliminate the noise you see if you cap the lens in the normal exposure mode.

Other cameras the low light mode allows light to build up for several frames before captured to the tape.  This “slow shutter speed” of about ¼ second produces an interesting “stroboscopic” effect.  Still other camera raise the gain to the point where the noise is more than objectionable but usable in certain circumstances.

The exposure setting is determined by looking at the overall video level.  The camera will overexpose a bright subject if there is a dark background.  The “spotlight” setting reduces the exposure about one f-stop below what the meter is reading to compensate for the error induced by the black background.  This is not enough compensation in many situations.  

The same is true of a dark subject against a light background.  Here the “back light” setting of the camera increases the exposure about one f-stop above the meter reading.

For critical shots, it is often best to uses the manual exposure compensation of the camera.  You can judge the proper exposure by looking at the point where the highlights begin to “compress” and loose detail.  LCD viewfinders tend to compress the highlights so it is best to lower the brightness setting on the LCD or us an external monitor.  Of course, there is no substitute for a waveform monitor or even a cheep oscilloscope to monitor the peak whites. 

Aperture Priority and Shutter Speed Priority….

Class activity: Have students critically observe the effects of over and under exposure on a classroom video monitor.  Set up a demonstration of a white subject against a black background.  Beside this, set up a black subject against a white background.  Observe what happens when you the pan from one to the other.  Experiment with the manual exposure setting to produce the best picture of each subject.

Shutter Speeds

The speed of the chemical reactions in the eye and the speed of the nerve impulses limit the response of the eye to moving objects.  We are therefor used to seeing a high degree of “blur” in moving objects.  We compensate by panning the subject to minimize its blur.

Most cameras have electronic “shutter speeds” of 1/1000 of a second or higher.  Camera manuals recommend the use of high shutter speeds for capturing sporting events.  I would argue against doing this.  NTSC video captures images at 30 frames per second.  The high-speed shutter settings capture a series of frozen frames at this low rate.  This may be ideal for capturing physics experiments such as recording the time and position of a falling apple.  However, in normal situations, not only the subject but also the background freezes as well.  This produces an annoying stroboscopic effect that is hard for the mind to ignore.

For sporting events, there are other factors to consider.  The mind also makes use of the degree of image blur to calculate the direction and speed of the motion.  At the same time, the brain easily ignores the blurred background. 

After years of experimenting while shooting football games on video, the coaches and I have decided that the normal camera shutter speed is the ideal setting.

Class activity: Record several football games to find one where they have used a high-speed shutter speed on a sideline camera.  Point out to students the visual distraction of the stroboscopic background.
Depth of field

Class activity: Place the camera on a table shooting down a yardstick with the camera in the manual focus mode.  Vary the illumination and watch the change in the number of inch marks that are rendered clearly.  With the brightest light on the yard stick: If your camera has an “aperture priority” and “shutter speed priority” exposure setting, experiment with the manual exposure settings and shutter speed settings and see how this affects the depth of field.  

Camera Microphones

Ear mind processing 

Plug a 1/8” phono plug into the external microphone jack to kill the built in microphone of the camera when recording black.  Do not use a headphone jack since they will act as a microphone.  However, they can make a nice hand held microphone in an emergency.

Always use a set of headphones when using an external microphone.

Super cardiod external microphones

Wind Screens

Wireless microphones.

Hand held

Classroom Exercise: Speaking at different distances.

Putting Your Programs on Community Cable
Lee Schaeffer – schaefer@nb.net
Proof copy – Addition & Corrections appreciated

The Cable Company

Each cable company has a philosophy about educational access.  The FCC strongly advocates Educational Access but is well aware that companies use “reasonable reasons to prevent reasonable access.”  Some companies will honor your request within days and others will stall for years.

Your Community Cable Committee

The local franchising body is supposed to maintain a cable advisory board.  These are usually activated when the franchise is up for renewal and afterwards they tend to disband.  Contact your local borough manager about the best ways of dealing with your local cable company.
Who Else Is Already Online?

If there are already other organizations such as the local government or church online then you should have little or no trouble.  Some companies will provide you with a return access modulator and other will require you to purchase you own.  Write a formal letter to the local manager on school letterhead with the superintendent and the borough manager as cosigners requesting the installation of a return access line.

Activating Return Access 

Obviously, you must have a “down stream” cable line into your facility in order to activate return access.  Some cable companies use the same line for their return access feed.  Others require the installation of a second line from your modulator to their nearest line amplifier.  The ideal return feed is a “fiber optical” modulator.

Equipment
Return Access Modulators

There are two types of return access modulators.  The first is the standard cable type modulator that transmits on a frequency below channel #1.  The signal on the cable needs amplification about every 1000 feet.  Virtually all cable systems have installed “sub band” amplifiers that allow this sub band signal to be amplified in the reverse direction from the main down stream signal.  However, these amplifiers tend not to be well maintained and your signal may disrupt the return signal from home access terminal boxes.  Emphasize to your cable company that a “fiber optical” return line will provide a much better picture.  In addition, it will save them a great deal of trouble-shooting over the years.

Programmable Timers

Most community programming airs during “prime time” when student and parents are home to watch.  VCRs have times to record program but not to play them back.  There are several programmable timers on the market that can control one or more VCRs.  They can air a tape, rewind and air it again.  Some VCR’s have an option to automatically rewind and replay at the end of the tape or when there is a loss of video for 5 seconds.  
Shutdown 

If you share cable access with other organizations, you may also need to shut down the modulator when your program is finished.  If not, you will wipe out their next program.  You also need to arrange with them to make sure their modulator is off during your programming slot.  

Cable modulators usually have a module that will provide this function.  However, you must be sure that you can turn off the “blue screen” or turn off the power on your playback system for this function to work.  Unfortunately, this function will not work with an external TBC unless the TBC power can be shut off as well.  Very fine adjustments of the TBC’s black level and the cable company’s “switch” may cure this problem.  Make sure that the message channel does not pop back on when you fade-to-black between program segments.
Emergency Shutdown

At some time, your system will fail to shutdown or there is some other problem that dictates that the system be turned off.  One backup is to have the beeper number for the night janitor and train him as to what switch to throw.  Another method is to use a controller connected to a telephone line.  With these devices, you can call in and enter a code number to activate a relay module.  The telephone number and codes should be shared with other users.  If the instructor does not live in the cable coverage area, a student engineer can be assigned to keep an eye out for potential problems and call the access number if needed..


Technical Considerations

Signal Quality

The philosophy behind the design of the NTSC system of television transmission allowed for television sets to be made as cheaply as possible by requiring all broadcasters to adhere to very strict transmitting standards.  The monitors used in TV studios are usually of a higher quality than home TV sets.  Consequently, what looks good in the studio may not look as good on a home receiver.  The main problems are that the timing of the electrical pulses that make up the television images do not meet FCC standards when replayed from a non-broadcast VCR.

Time Base Corrector

A TBC is an external electronic device that corrects the unstable output of a standard VCR.  Some VCRs have built in TBCs.  One or the other should be used for any tapes aired on your cable system.  An external TBC has several advantages over a TBC built into a VCR: 

· They are usable on any VCR or camcorder 

· They usually have adjustments for other settings such as black level, video gain, chroma gain and phase.

· They have an additional input for an external Genlock reference.

· Then can be used for duplicating tapes from any machine or source

Most cable system usually assign the educational access channel to the same channel as a local broadcast station.  Many viewers will experience moderate to severe “ingress” where the over-the-air signal combines with the cable signal to produce various types of interference.  Most visible is a faint image of the over-the-air station.  

For example, in Pittsburgh, WQED broadcasts on channel 13.  To avoid ingress problems, the Cable Company will rebroadcast WQED on a channel other than channel 13.  Channel 13 (or 2,4,11) is then utilized for the local school or government programming.  Many viewers have installed their own cable splitters which weakens the cable signal and increases ingress of WQED over the cable channel 13. 

If the school is using an un-time base corrected VCR, a faint image of WQED’s picture will appear to jitter back and forth across the screen.  Employing a TBC will stabilize this jitter but the ghost image will now appear to move slowly to the right or left.  Both pictures are now “stable” but not exactly matched.

This problem can be solved by using a old VCR connected to the local cable feed and tuned to the cable channel of the offending station.  I.e. the VCR should be tuned to receive WQED on the cable.  Then connect the video out from the VCR to the Genlock input of the TBC.  This now ”locks” the TBC to WQED’s signal.  While there may be some ingress, the image will appear stationary on the screen.  This makes it much less noticeable and annoying to the viewer.

Find a very old VCR with a mechanical power switch and individual tuner adjustments for each channel.  Tune the VCR’s channel #2 to WQED.  Then if there is a power glitch or if the VCR is turned off by a master power switch, it will come back on when power is restored.

Cable Monitor

Is it working?  The master control room of every TV stations has a consumer TV connected to an antenna to verify that they are “on the air.”  Any local origination facility needs to follow the same practice.  An old TV set should be permanently attached to the cable to monitor the performance of your modulator and the cable companies return feed and modulator.  

As mentioned above, the modulation of the video and audio signals must be next to perfect for good reception on home monitors.  Fortunately, you can take advantage of the expensive test equipment and engineering staffs at the local stations in your area!  All you need to use are your eyes and ears.  

Tune your television a local station on the cable.  Adjust the controls for the best brightness, contrast, color level and tint and set the audio for comfortable volume.  Then tune to your access channel and run a test of the tape you plan to air.  Most modulators have an “Over Modulation” light for both the audio and video signals.  Turn up the modulator’s audio and video gain controls until these lights just come on and then back them down slightly until the lights extinguish.  Compare your picture with the one from the local station.  All the video parameters and the audio levels should be the same if your studio equipment has produced a tape reasonable close to broadcast standards.  

If you are using an external TBC, you should start with all the settings at their “unity” settings.  Then, fine-tune the black level, video gain, color level and color phase to match the local broadcast station.  This may also require touching up the levels on the modulator. 

If your are putting out a high quality picture and the cable picture is still over or under modulated, the problem is usually at the local cable company.  They have a return access receiver with adjustable video and audio output levels and modulators similar to yours.  Unfortunately, the cable technicians have little experience setting these levels and will usually blame you for any problems.  You may need to spend some time on the telephone to talk them into a good picture.  Do not be afraid to pester them until they get them set correctly.  If all else fails, run a graphic now and then that says, “Less than perfect picture?  Call the cable company at 555-1212.”  

Waveform Monitor

There is no better tool in the quest for the perfect picture than a Wave Form Monitor.  Any old oscilloscope will do if your facility can not afford a professional WFM.  As with any test equipment it is no better than the skill of the operator.  

The best way to learn what it is showing you is to connect it to the video output jack of a VCR connected to your local cable.  Use the VCR’s RF output to monitor the VCR on a TV set.  Flip through the channels and compare the display on the scope with the image on the screen.  

Note that there are two components to the video signal, the stationary synchronizing pulses at the bottom and the changing video signal above.  

When using an oscilloscope, adjust it to produce a stable image that almost fills the screen.  Then use a marker to draw three lines as reference points.  One should be at the bottom of the sync pulses.  Another line between the top of the sync pulses and represents 40 units of sync pulse.  This line below the changing image also represents “back level.”  Draw a third line at the very top of the highest video signal to indicate “peak white” or 100 units of “luminescence.”  You now have a poor man’s waveform monitor!

100% modulation of the video signal is a total of 140 units – 40 of sync and 100 of “luminescence.”  The “luminescence” varies with the program content but the sync should always be 40 units.   With an oscilloscope, the whole image may bounce around vertically as the picture changes.  Adjust the vertical centering control so the bottom of the sync pulses touches your bottom reference line.

When setting up your studio cameras or the output of your TBC, the brightest part of the picture should just touch but not exceed the “peak white” reference line.  If the WFM is located after a VCR, watch out!  VCRs have “automatic gain controls” which keep the peak whites from exceeding a preset level.  If the video from the camera is over 100 units, the VCR compensates by reducing the height of the synchronizing pulses.  This is bad!  If such a tape airs on cable, many home TV sets will go nuts for a variety of reasons too numerous to mention here.  The religious use of a WFM is to assure that the sync levels are always correct and that the peak whites never exceed the 100-unit reference level. 
Content and Programming
Copyright

Everything you do is illegal!  Other than that, there is a lot you can get away with.

Cable companies pay an annual mechanical reproduction fee that covers the copyrighted material that they are re-transmitting.  I have been told that this blanket coverage extends to school for activities such as band and choral concerts and the music the jazz band plays at basketball games.  However, for music such as program intros and theme music.  Check with your cable managers

Live Telecasts

This is the bottom line of television broadcasting!  Since the earliest days, viewers have had a fascination with live telecasts.  Today they are so professionally done there are few if any mistakes.  Half the fun is watching for the goofs and seeing how the production crew recovers from them.  I for one must do live television!

The Educational Perspective

For three decades, high school students across the nation have produced live coverage of numerous school events.  The main educational objective is not the event but to teach the craft of television production.

Like sports or music, the teaching of television production requires numerous repetitions and refinements of the basics skills.  This process can become monotonous and boring to the participants unless they have the incentive and pressure of publicly demonstrating their abilities.  We provide beginning athletes with midget football and Little League baseball programs and musicians with grade school recitals.  This is not done to show perfection but to give them incentives and rewards for their efforts.  Nothing gets a TV crewmember pumped up more than friends and family who say; "We saw what you did!"

The same applies to the teaching of television production.  The basics can be taught in a few days but years can be spent understanding and perfecting those skills.  These skills cannot be repeated endlessly as studio exercises.  At some point, the students need to know that their work will have public scrutiny.  

Some schools provide this element by televising their morning announcements.  However, this in itself becomes monotonous in its repetition.  The school’s studio can not be fully utilized as a teaching and experimental facility because the equipment and sets must be ready for the announcements every morning.  It also places an enormous pressure on the staff and essential students to meet daily deadlines.  For many students and staff, the interest generated by the constant activity begins to be offset by inordinate demands on their time.  

Some schools produce an occasional “magazine” type feature program in the studio, which takes hours of work to produce and the final production appeals only to a narrow audience.  

Live broadcasts as a teaching tool 

The use of school events provides ready-made material for television programming.  This allows the TV crew to devote their full attention to the video production without having the responsibility of staging the event itself  

There is a frenetic pace and unpredictability to the broadcasting of a live event.  This is important for media students to learn the same type of skills that the athletic programs teach.  For example, the value of a clear head, knowledge, practice and experience, executing a complex and constantly changing task with finely-tuned precision, maintaining teamwork under pressure, thinking ahead, working around mistakes, and dealing effectively and instantaneously with the unexpected challenge.

The pressure is just not the same when a TV crew knows that there is always “take two.”  In other words, take the crowds away and you will significantly weaken the experience for the players.  Part of their experience is learning to deal with pressure the crowd produces.

There are many advantages to such an approach:

· No pre-production time required for program content. 

· Ease of set up of the television facilities.

· Provides an interesting challenge to the TV crew.

· Unpredictability creates a more challenging environment, requiring quick thinking and enhanced mastery of media skills.

· Event program does not conflict with classroom activities.

· Ready-made audience of those interested in the event.  

· Provides an instructional tool for the event participants. 

· It is valuable public relations tool for the school district.

· The audience knows that broadcast time coincides with the event.

· Even less than perfect productions can still maintain an audience.

· Parents and community members involved in the television industry are excited to see students doing live television and have donated time and equipment to the program.
District and Community Support

The local cable companies realize the value of such programming to attract viewers and have supported us with the installation of return access lines and equipment.  The Federal Communications Commission has long supported school broadcasts by requiring cable operators to provide a channel for such programming.

Evaluating the One Potential Problem
The athletic personnel of the school may argue that the telecasting of live games will effect their gate receipts.  Each year I presented this argument to my television production students.  Their conclusion was that one must know whom the viewers were in order to make such a judgement.  With this information a judgment could be made about whom might attend these events if no telecasts were available.  This raised the question as to how broadcasters survey their audience.  Addressing this question thus became a yearly project for the television production classes. 

Each year the classes created on air promotions to encourage viewers to call the studio during telecasts.  The telephone operators surveyed these callers and the results consistently supported the fact that the majority of the television audience fell into four categories:

· Junior High School Students

· Senior Citizens 

· Parents unable to attend due to work or family responsibilities 

· Student sports fans from neighboring school districts

It was found that what these diverse groups have in common is an inability to attend these events.  Consequently, no gate receipts were being lost.  However, there was a loss of valuable public relations to the District and the Athletic Department.

What are the advantages to live television coverage?

Live and regularly scheduled television coverage provides:
· For the students, the broadcasts develop a sense of school spirit.  This exposure can lead to a desire to attend these events in person.  It may also lead to a desire for younger students to participate in the school’s sporting programs.  

· For the senior citizens, the broadcasts develop a sense of community.  PSA about the school can provide an excellent opportunity to make them aware of the programs and facilities their tax dollars are providing.

· For the parents, the live broadcasts allow them to experience the suspense of watching their child participate in a live event.

· For viewers in neighboring school districts covered by the cable company it shows the district in a positive light.

Other problems that have arisen:

· Sharing the educational access channels avoid conflicts with other organizations.

· If a tape-delayed broadcast airs at the conclusion of an event, the audience does not know when to tune in because the length of the event is quite variable.  Viewers cannot be expected to check our channel every few minutes.

· If rebroadcast at a regularly scheduled time “on the hour,” the replay concludes too late at night.  This is a major complaint of senior citizens and coaches who want their players in bed rather than watching the game.  A staff member must remain at the studio after the event to verify the telecast is aired properly.  

· Due to power glitches and automatic equipment failures, many replays never air.

· The tape delay process using VHS recorders significantly reduces picture quality.  Live telecasts avoid this limitation, thus providing greatly increased image quality to the home viewer.

· Should the home viewer wish to record the program, the viewer ends up with a poor quality "duplicate" tape from a prerecorded telecast.  A "tape of a tape" is produced, rather than an "original.”

· Live call in ”Sports Line” segments provide valuable feedback.

· Sporting events become “old news” by the next day.
Your Program’s Image

To the general public, the quality of the your programming reflect more on the school district than on the production crew.  This can and should provide an incentive for student to do their best.  Assuming the production meets minimum standards, most people realize that this is a student production and forgive minor mistakes.  

However, one misspoken word by student announcers can case a great deal of grief.  Some districts take the approach of not allowing student announcers.  Such problems are unlikely to occur if the announcers are well trained in the “do’s and don’ts” of broadcasting.  

The Care and Feeding of High School Sports Announcers

Just like camera operators, sports announcers are born not made.  The best way to get a laugh from a professional sports announcer is to ask him at what college he learned sports broadcasting.  Most will tell you they learned while still in high school by turning off the TV sound and doing their own play-by-play of college games!  Armed with a “demo tape” of their high school broadcasts, they begged a 500-Watt station to give them a shot at doing local high school games.  

Sports’ announcing is usually not the forte for most high school television instructors.  You may need to scour the bushes to find knowledgeable and qualified students.  Good announcers may not be enrolled in your television production classes or video club.  The best place to start searching is with the coaches and players of the particular sport.  The ideal candidate is an underclassman so that once trained, you have their services for a few years.  When they are seniors, give them lots of perks but make it clear that their primary job is to recruit and train the next crew.

Most productions that use announcer air live or live-on-tape.  This places additional responsibility on the announcers and the training they receive.  Home viewers will tolerate sloppy camera work or production values.  However, one slip-of-the-tongue by an announcer and you can spend the next morning in the principal’s office!  Consequently, the instructors have to train their announcers not only in the techniques of the craft but also in the resposabilites that thy are accepting.  

Announcer during a live “non-commercial” broadcast is much more difficult than doing a “professional” telecast.  If you can do it in high school, you can do it anywhere.  School announcers take the air with several strikes against them:

· First, the announcers have no commercial breaks to give them a time to rest.  There may be times during a live broadcast that an extended injury time out requires them to adlib for an extended period.  Even if it is a live broadcast, you should stop the replay tape during these breaks in the action.  An exercise for the entire production team should be to plan what to do if a serious injury stops the game for an extended period.  As exciting as it may be, it might not be good PR to show the Life Flight helicopter landing on the field!  A “We will be back shortly” graphic might be more appropriate.  

· Second, they do not have a production truck full of junior assistants compiling statistics and feeding them information.  

· Third, many school productions are not equipped to provide “instant replays” which requires the announcers to give a descriptive replay of important plays.

Rules for Announcers

Students usually do not respond well to lists of “Thou Shall Nots.”  However, announcers must understand that breaking the following rules are grounds for firing!  They should also understand that these apply to the “real world” and that there is no better place to learn them than in school.  As the instructor, you are still the boss.  If they will not abide by the rules, then they do not announce

Thou Shall Not…
1. …Use any profanity what so ever, ever!  
An accidental slip gets you into al lot of trouble.  Many announcers have lost there job by touching a hot microphone to there lips and uttering, “G*$ D*&^!”  Perspective announcers would be advised to eliminate four all letter words from their personal vocabulary.  Articulate announcers should develop a vocabulary of more appropriate words to deal with such circumstances.  When they hit themselves with a hammer, it should be second nature to say, “I just inflicted great pain upon my thumb!”

2. …Make negative personal references.
Friends and family may not consider what you think is a “cute” comment about you ex-girlfriend as such.

3. …Make up funny names for players.
A name is a very personal thing, If it is the nickname they go by in the community that’s fine.  

4. …Make disparaging remarks about the opponents.
“Trash talk” is for the locker room but not on the air.  There are always relatives of the visiting team in your viewing area.  The announcers should present a balanced commentary.

5. …Criticize the coaching staff (even if they are lousy.)
They have enough problems and many friends!

6. …Make comments about people in the stands.
It is appropriate to mention the presence of “celebrities” such as the principal or the president of the school board.  However, respect the privacy of the general public.  If a teacher gave you a less than favorable grade on a test, the broadcast booth is not the place to tell the world.  (Try studying harder!)

7. …Emphasize player errors or show injured players
Remember that these are student players and announcers should refine from criticizing their mistakes.  (If you do, they may explain that to you rather painfully on the loading dock after school!)  “The defense was offside” will suffice rather than “Johnson jumped again!  As a student announcer, you will make enough mistakes of your own.

Training Announcers

There are techniques that even talented student announcers need to learn.  This is tricky to do at times because they may know much more about the sport than their instructors. 

During the heat of broadcast is an in appropriate time for “instruction.”  The instructor should not break the announcer’s train of thought or the flow of the program.  Use the IFB (Interruptible Fold Back) intercom for “gentile reminders” rather than long lectures.  The IFB is a simple control room switch that replaces the announcer’s audio with the director’s intercom system 

Instructors should take the time to analyze the tape with the announcers in a private setting to avoid embarrassing or humiliating them in front of their peers.  (No matter how much they deserve it!)  Afterwards, if they are members of a class or club, you might have them comment.  Then in this setting, they often delight in pointing out their own mistakes to the other students.

Thou Shall… 

1. …Define the announcer’s duties.
   The sports announcing “team” usually consists of a “play by play” and “color” announcer.  Adding a third person as a “commentator” has been known to work but can lead to conflicts.  
   Ideally, the voices of the two announcers should be easily distinguishable by the audience.  This is one place where a person with a speech impediment can shine - i.e. Howard Cossell or Myron Cope.
   Novice high school students have the unfortunate tendency to want to do both the “play by play” and “color” announcer at the same time.  They both try to describe the winning touchdown run and then comment on it.  In the process, they “step” on each other, which distracts their trains of thought and annoys the audience.
   The best solution is to have the announcers alternate their duties on a quarterly basis and hold them to it!  They should use hand signals or gestures to “pass the microphone” back and forth.

2. …Remember this is television.
   As the British would say, “Don’t tell me the bleeding obvious!”  Announcers should have a monitor located directly in front of them to watch the video side of the production.  The goal of good announcing is to tell the viewers what they have not seen. They should keep an eye on the monitor and tailor the commentary to compliment the visual image.
   Novice announcers, tend to do a “radio” play-by-play may be fine if this were radio.  During a play, the play-by-play announcers should inform us of the player’s name and the technical name of the play.  This rule can be violated when doing a single camera production, which tends to get visually boring.
   In addition, never say, “As you can see on the screen!”  Where else do you think the viewers will be looking?

3. …Remember to give the Score!
   If graphics are not available, they should give the score at appropriate intervals.  In basketball, this should be every other score in a close game because most viewers are not doing the math.  For football, give the score s at every change of possession or break in the action.

4. …Dress the part
   The announcers should be the best dressed people in the venue.  Some believe that announcers should be heard but not seen.  Hopefully, they will also receive a few minutes of on-camera fame.  This may take the form of a pre-game standup report from the field, an “announcer cam” in the booth or half time interviews.  In these rolls, they not only represent themselves but also are community ambassadors for the school district.

   Even if they never appear on camera, they are known for who they are by members of the school community.  Particularly in football press boxes, they are interacting with members of the professional press and media.  Good impression here can lead to future professional contacts.  
5. …Be Prepared
   Many high school announcers tend to “wing it” because this is how the professionals appear to do it.  In reality, the pros have spent hours researching and rehearsing their introductions and “packages” with in the show.  The announcers and the entire television crew should rehears the program intro several times before the game begins.  

   Halftime is not a time to run to the refreshment stand and party (and hope make it back to the booth in time!)  This time should be used to work on a summation of the first half and the intro to the second half.

   Do not be afraid to ask coaches and players for interviews in the days before the game – it is part of their job and as teachers, they are usually cooperative.  Call the office of the athletic department of the opposing school for team rosters and learn the player’s names and numbers.  Nothing says “unprepared” more than not knowing the players.  Feel free to ask their coach for an interview.  However, do not ask for interviews on game day.
6. …Do not rush you delivery
   The ball is only in play for one third of the average football game and half of a basket ball game.  There is plenty of time to comment on the proceedings during the breaks in the action.  During many of the game’s most exciting times, it is best to keep quiet and let the images and crowd noise tell the story. 
7. …Develop your own style
   Sport’s announcers have spent countless hours watching their favorite sport.  Just as fans have their favorite players, announcers should have their favorite play callers.  Professional sports productions are televised primarily for their entertainment value.  The pro announcers usually tend to publicize themselves more than them they do the players.  

   Listen to college games to learn the craft.  Keep a notebook handy and write down any phrases and statements that you can add to your repatwar.  

   Record a Keith Jackson broadcasting a college game and analyze his incredible choice of words and descriptions.  He invented the “one word sentence.”  “Touchdown!” is sometimes all that needs saying.  As he summarized one game with UCLA, “Ohio State comes west, plays on grass at night and wins!”  You cannot take add or delete one word.

   Radio and TV announcers should not make value judgments!  They should use more verbs and fewer adjectives. Instead of saying, “That was a fantastic catch!” one should describe it, “He leaped over the defense, made a fingertip catch while keeping his toes in-bounds!”  The viewers then can decide for themselves if it was “fantastic” or not.  
Producing a High School Football Game
Philosophy

· TV Instruction

· Community Relations

Types of Productions

Situations and facilities

· 1 camera

· 2 camera

· 3 or more cameras

Added Production values

· Replay

· On-Field Camera

· Graphics

Audio

