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YnasbeHe nabopaTtopuje cy cneuyndmryaH odnmk Hactase (MCTpakmBara) Ha
Ja/bUHY 3a Kopullherwe yaasbeHnxX pecypca notpedHunx 3a nadbopaTtopunjcku

pPan
HacTaBa Ha Oa/bUHY 3aBUCK O TEXHOJIOMMjE KOja je Ha pacnonaramy

Knacn4daH odNIMK oBakBe HacTaBe Cy Pa3HU OOMUCHU KYPCEBU U LLKOJIE KOjU
MOry OUTU CaCBMM yCNELIHW, a/In Ca YCNOPEHOM AUHAMUKOM KOMYHUKaLuje
Ca yYeCHMUMMa, Kao 1 0CyCTBOM Kopuwhera HaCTaBHUX cpeacTaBa U
HapaBHO NnabopaTopuja

N3 Tnx pasnora, OOMNCHUN KYPCEBWU CY Yr1aBHOM OrpaHM4YeHn Ha obnacTu
n3y4yaBakba 3a KOje NMcaHm MmaTtepujannm Mory duTn NOBOJbHW

TeneKkoMyHuKaumnoHe TexHosnoruje XX seka, pagno n TB, ann un
KnHemaTtorpadunja, omoryhaBajy 3Ha4ajHO yHanpehewe y norjeny aMHaMukKe
KOMYHMKaUuje, Kao 1 ayanmo BU3yesIHor UCKYCTBa
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Paavo Kao NpBO MAaCOBHO CPeACTBO TeJIeKoOMYyHUKaLuuje, ce ybp3o rno
yBOohery KOpUCTU U 3a n3Bohere HacTaBe Ha dasbUHY.

Mpumep je SOA (School Of the Air) y AMepuun n Ayctpanumjn.

SOA noyumre ca pagom 1929 roguHe Ha Ohio State University, npBobuTHO Cca
NporpamMoM HaMeweHUM LWKOoJIaMa, KOju O0XKWBJbaBa ycnex jep gonasmn go
NMHTepecoBaka KOO MHOIO WWMper aygutopujyma - ogpacnm bes
oarosapajykher npeTtxonHor obpa3oBamba.

NMopehera paaun, paano beorpan nodnwe ca pagom 1. oktobpa 1924
SOA pagu cee o cpeanHe 90 Tux rognHa

https://www.learntechlib.org/p/65567/
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Abstract

As an educational media, radio has a long and complex history in the United States, but its most extensive and important use in
education took place during the School of the Air (SOA) movement. From approximately 1929 to 1975, commercial broadcast networks,
state universities and departments or colleges of education, and local school boards operated over a dozen SOAs; one continued
broadcasting into the mid-1990s. At their peak, SOAs reached approximately 2.5 million students nationwide and involved tens of
thousands of teachers and children directly in radio broadcasting. They also generated scholarly studies by universities, government
agencies, and foundations. Despite these achievements, educational scholars who mention SOAs dismiss them as failed experiments in
educational technology. Their assessments are drawn from research conducted in the early 1940s, which concluded that despite high
hopes, the SOA movement had never attracted more than 10% of the potential universe of K-12 student listeners. The author maintains
that early scholars rushed to judgment, over-emphasizing the significance of audience studies/size, neglected to define any other criteria
for measuring SOA success, and failed to document the accomplishments of the most successful SOAs such as NBC's Music
Appreciation Hour, the Wisconsin School of the Air, and the Portland School of the Air. This article provides an overview of the origins of
the SOAs movement and an in-depth look at several of the most successful SOAs, and demonstrates that in individual incidences,
education by radio performed successfully for many decades, typically with niche audiences. The author hopes to fill gaps in knowledge
and understanding of a significant in the history of American education and educational technology. (Contains 4 tables.)
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CnunydaH KoHuenT - COA je KopuwheH n y AycTtpannju

CneundnyHocT AycTpanunje noJIioBUHOM XX BEKA je peTKa HaCeJbeHOCT Yy
HeknMm obnacTtmma, Ha np hapmMme Koje cy AocCcTa yaasbeHe o 06pa30BHUX
LLeHTapa

COA no4yume ca pagom 1951 rognHe n y novyetky Kopuctu Royal Flying
Doctor Service - MmegnumnHcka cny>xba 3a yoasbeHe obsiacTu.

KopucTtm ce gpocMepHa paano Be3a 1 “pagno Ha nepane”
YyeHuUM Cce OKYMJbajy Ha goaenn aunsoma

Y XXI BeKky, npenasn ce Ha CaBpeMeHunje KOMyHNUKaLMoHe TexHoJsioruje -
TeneoH, NHTepHeT

https://australian-children.com/school-of-the-air/history-of-school-of-the-air/
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School of the Air - Australian Children

Many children in Australia live in remote areas which we call "The

Bush" many of these children have been schooled by a

combination of home schooling from parents and via the School of

the Air a uniquely Australian way of getting an education by using
an HF radio receiver to communicate with the school teacher and

your class mates.

School of the Air

Australians are great inventors because this vast arid continent constantly challenges us
to be innovative: Necessity is the mother of invention. So how do children living in

remote areas get an education? QOur solution is the ‘School of the Air”

This is a story about a day in the life of an 8-year-old child living in Australia on a Cattle
Farm 300 kilometres from the nearest school. He leads an active life learning hands on
skills from interaction with his family and station workers. His is enrolled in the ‘School of
The Air’.

The School of the Air is a unique Australian Correspondence
school using a combination of traditional correspondence teaching

methods complimented by cutting edge technology.

Jack wakes up at dawn to feed the chickens and let them out of

their coop. He then finds his Dad and helps with the other morning chores. Then it is
back to the house at 7 am for some breakfast. 8 am is his scheduled class with his
teacher. He leaves the kitchen and goes to the study room. He sits in front of the

computer and waits for his classmates and teacher to come online. The microphone is in
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Tenesn3snja HacTaBJba Ca 0OPaA30BHNM KOHLENTUMA U CTUYEe NOoNynapHOCT
LLUNPOM CBETa Ca Pa3HUM UHTepeCaHTHUM 0bpa30BHUM NporpaMmmma

HaunoHanHa Tenesunsunja Cpbuje PTC, je 3BaHNYHO y4eCcTBOBas1a y nNpurnpemMmm
N peann3aumnjn HactaBe 3a OCHOBHE U cpeHe LLKOoJIe TOKOM NnaHgemMmumje, WTo
Cce NnokKasasio Kao BpeJaH 1 3Ha4vajaH pe3epBHM 06pa3oBHU pecypcC
NpUMeHJbNB 3a MaCOBHO 0bpa3oBare NPBOr N ApYyror HUBOA

PaKynTeTCcKa HacTaBa YyrjlaBHOM HUje TakKOo MaCOBHa U TOKOM MaHAOemMuje
KopulwheH je caBpeMeHujn npuctyn 6a3mpaH Ha HTepHeTy

Beoma 6p3 npenasak Ha yaasbeHY - OHJIMHE HacTaBy je buo moryh, jep cy Beh
NoCTOjasin CBMN NOTPEDOHN pecypcun Koje je camMo Tpebasno novYeTn KOPUCTUTK

TaMo rage HUCY NocTojasn NoTpebHm pecycpcn n MoryhHoOCTH, Kao Ha nNp pan
y nabopaTtopujn ca onpemMom, Huje buno morykhe npekn Ha OHANHE HAcTaBy
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Online, web, remote labs cy HekKn oo TepMUHa KOju ce KOpUCTe 3a
nabopaTopuje ca KOHTPOJIOM ypehaja 1 onpeme Npeko pavyyHapcke Mpexe

Y ocHOBIW OoBakBux nabopaTtopuja cy ABe BpCTe TEXHOJO0ruja:
1. MmpexxHe Beb TexHosIormnje Koje ce KopmucTe 3a NPUCTYN N NPeHocC nogaTaka

2. nporpaMmabunHm ypehaju KojuMa ce MoXxxe COPTBEPCKU yrnpaB/baTuU
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HewTo aeTasbHUjU NpUKa3 CTPYKYTYpe oHAnHe nab je Ha cnnum

KnnjeHTn ca pasnndntunx ypehaja neso npuctynajy middleware - u, wTto je
copTBEP KOjM NoBe3yje KAnjeHTe ca nporpamMadbuaHomM anapaTtypoMm - cepBep

MporpamabunHm ypehajn mory 6mtn pasHospcHu - DAC, DL n pa3Hun gpyru

Client Middleware Server
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MporpamabunHu ypehajn ce Mory noaesmnTm Ha YHUBEP3aJiHE Kao LITO Cy
ADC(Analog Digital Converters), DAC(Digital Analog Converters) GPIO(General
Purpose Input Output)

OBu yHUBepP3anHuU ypehaju cnanajy y jedTuHy Kateropujy (Maga mory 6utim um
BEOMa CKYMN) N UHTErpmncaHnm cy y MMKPOKOHTpoOJIeEpnMa, Maaa mMory oumtun um
C/IOXKEHUjN (CKyrsbKn) ypehajn

MUWKPOKOHTPOIEPUN CYy KOMMJETHUN padyHapPCKM CUCTEMM Ca NMpPoLEecopomMm,
MeMOpPUNjoM, ya3HO U3Na3HUM jeanHnuamMa 1 noBesaHn Ccy ca
eKkcrnepmMmeHTasIHOM onpeMoM Koja He Mopa (Moxxe) buTn nporpamMmabuniHa

[pyra BpcTa ypehaja cy cneyndPunydHm cnoXxeHum nporpamMmadbumnnHm ypehaju Kkao
Ha Np gurutanHum ocumnnockon, IC (lon Chromatography) naop Koju nocenyjy
CJIOXKEHY eNNIeKTPOHUKY KOjOM Ce yrpaBsba COPTBEPCKU N KOjU MOry Oa
objeanHbaBajy ekcnepmMeHTasIHy onpemy
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Hekn oo remote - online ekcnepmnmMmeHaTa pa3sujeHnx y nepuony 2005 - 2018 Ha
[MM® KparyjeBau buke npnkasaHn y HaCcTaBKYy

[eo ekcrnepumMmeHaTa je objaBsbeH Ha REV (Remote Engineering and Virtual
instruments) n Yaconncnma Kao U Ha nopTany https://www.golabz.eu/

Meperne 6p3nHe eNleKTPUYHOr CUMHas1a KPo3 KoakcujanHm kadbn REV 2005, iJOE
Linear analog systems from 15t to 5" order REV 2006

Programming and playing with RoboSapien REV 2012, iJOE

AC / DC Rectification & Filtering golabz.eu

Diodes static characterisics REV 2005, iJOE, golabz.eu

Transistor static characteristics REV 2005, iJOE, golabz.eu
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A Remotelab - Microsoft Internet Explorer E|@®
Fle Edt View Favorites Tools Help o

W Bac < E @ { }; )-_'.\-"Search ‘-31‘ ( Favorites Q} ‘_:v H_f ] - _'J ﬁ 3
Address éjhttp:,l‘,l'locaihost.fren'oteLab,firdex.aspx v GO Links >
G e
- e o Wyl \1 | ] : ,""'\
| ra

Measurement of electrical signal welocity through the coaxal cable

Measurement of semiconductor diode charactenistics

Measurement of transistor characteristics

Igl Done % Local intranet :
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Figure 7 Experiment setup for electrical signal velocity measurement
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’ﬁ File Edit View Favorites Tools Help N | .
e Back = | \J g] @ _h / ) Search Lf,l_f Favorites e:{ ;:v F_% Ej ._.JI ﬂ 3

Address | &) http:/flocalhost remotelabjvelocity. aspx?title=Image200F%20the%20measured»20signal®20on%20digital®s 200scilosco ¥ Go  Links »

GOOgléQ[ v| @psearchweb ~ §B  [EhSblocked o) oo R options

Measurement of electrical signal
velocity through the coaxial cable

Time per div |500ns ¥ [Start measurement ]

Measurement status: ‘idle

Coaxal cable length (1082 +/- 1) 0.01m
Time delay (550 +/- 5) 1E-10 s
Signal velocity (197 +/- 2) 1000000 m/s

Image of the measured data on digital oscilloscope

Home

ﬁ Done 'ﬂ Local intranet
- Figure 8 Web page for VB]OCity measurement -
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Image of the measured signal on digital oscilloscope

Back to measurement

&] Done %J Local intranet
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Fig 3 Measurement configuration
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2.4 Negative feedback

[ntroduction of the negative feedback in the system as given on the block diagram in figure 1
- yields:

| X(s) D—+>-Q—> G(s) 4>O—>o 0 Y(s)

Bls)Y(s) B(S) =

Fig. 1 Block diagram of negative feedback
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2 imageForm - Microsoft Internet Explorer
Fie Edit V¥iew Favorites Took Help

2 AnalogSystems - Microsoft Internet Explorer

File Edt View Favorites Tools Help
Address | 48] hetp:fiphsics kg.at. viyremated shji S0 abvupfwFochkfmz2y L ohSbh)) imageForm, aspa?ttle=In a0e % 200F %20t he 2 0me:

Address {i http:ffphysics. kg, ac, yulremotelab)i{ S0 1 abyvupfwiocbkfmz2v 1 ghSbh) ) AnalogSystems, aspe

Analog systems Image of the measured data for Analog Systems
Web Laboratory > Who we are > Analog Systems —_____________________

Order of the system 1~ Measurement duration (s 1
oo O, | Min voltage (V) -0.002441
_ Max voltage (V) 1
Gty 0 System regume Apenodic
® Step O Impulse Time constant 0.252
Delay

[¥] Compensation j
Penod

Tratial pulse duration 100

[ Start measurement ]

MMeasurement stats: idle

Iinage of the measured data for Analosue system

| Back to maasurement |

Home

Figure 5 n=1 ¢=0 Left: web user interface Right: input and output signals
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‘A AnalogSystems - Microsoft Internet Explorer

2 imageForm - Microsoft Internet Explorer

File Edit ‘iew Favoribes Tools Help
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Analog systems Tngs of it neusiivell oty for Anntey Rystens
Web Laboratory > Who we are > Analog Systems

File Edit View Favorites Tools Help

Order of the system 11 B Measurement duration (s) 1
Initial value 1 Min voltage (V) -0.004283
: R Max voltage (V) 4.014648
Gan o System regime Apenodic
®Step O Impulse Time constant 0.06
V] Compensation Delay
Penod

Initial pulse duration 100

I Start measurement

Measurement status: idle

TIrnage of the measured data for Analooue system

| Back to measuremeant J

Hotme

Figure 6 n=1, Bo=3 Left: web user interface Right: output and feedback signals
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A AnalogSystems - Microsoft Internet Explorer A imogeForm - Microsoft Internet Explorer

File  Edit Help

: : . : Vi Favorkes  Tool
File Edt View Favorites Tools Help s kb i

Address @ hittp: ) fpbeesics kg, ac.vujremotelab/{5{ 1 abwupbwiocbkfmz2w 1 ghSbh) ) dnalogSystems. aspurtitlg——

Analog systems
Web Laboratory = Who we are = Analog Systems

Order of the system 3 ~| Measurement duration(s) 5

Tuitial value 1 Min voltage (V) -0.080566
Max voltage (V) 1.057129

Gain 0 : 7 o 5
System regime Critical aperiodic

®Step  Olmpulse Rise time 1.2

[¥] Compensation R U4
Period

Inatial pulse duration 100

I otart measurement ]

IMMeasurement status: idle

Image of the measured data for Analomie system

i Back to measurement |
Home

Figure 7 n=3, Py=0 Left: web user interface Right: input and output signals

KparyjeBau, Cpbuja, 28. anpun 2022. roguHe



e TeComp

| &

‘A AnalogSystems - Microsoft Internet Explorer ‘A imageForm - Microsoft Internet Explorer

Flse Edt View Favorites Tools Help Fle Edt Wiew Favorites Tools  Help
Address | @] hit: {fphysics.kg.ac.yur emoteLab (S 1 abvupFefochkfrezy 1 ghSbhy) imageFarm, aspxttle=Tmage s 200f L 20theak20mea

Address .ﬁ_L| https fiphysics. kg, ac. yufremobel abi{ 5{ 1 abwupfwfocbkfmz2yv 1 ghSbhY)) AnalogSystems, aspxtitle=1n

Analog systems Tmage of the measured data for Analog Systems
Web Laboratory > Who we are > Analog Systems

Order of the system 3 » Measurement duration (5) 3
T e 5 Min woltage (V) -0.482422
dax woltage (V) 4 025297
(Tain 3 : g "
System regime Dumped oscillations
®5Step O lmpulse Rise time 0.3
[¥] Compensation i i2a
Penod 1.41

Irutial pulse duration 100

[ Stant measurement ]

Ieasurement status: idle

Imaoe of the measured data for Analooue system

Home Back to measurement |

Figure 8 n=3, By=3 Left: web user interface Right: output and feedback signals
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Analog systems Yssiee of ihemonstineil date Tor Aulue Systons
‘Web Laboratory > Who we are = Analog Systems

Order of the system 5 | Measurement duration (s) 5
BT " Min voltage (W) -2.906738
: = Max voltage (V) 4.131836
Gain 3 =ystem regime sustained oscillations
®Step  Olmpulse Rise time 0.45
Compensation Delay J.Je
Period 2.96

Initial pulse duration 100

’ Start measurement ]

Measurement status; idle

Image of the measured data for Analogue system

Home [ Back to measurement |

Figure 9 n=5, Bo=3 Left: web user interface Right: output and feedback signals
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GO-L_AE Labs Apps Spaces Authoring Support Premium About News ® Q EN ~

Sharing and Authoring Ecosystem

Find the largest collection of online labs, try-out interactive inquiry
apps, combine labs and apps into Inquiry Learning Spaces, and
share these with your students and colleagues.

Thousands of schools all over the world remain closed for the next weeks or even months due to the SARS-CoV-2 (COVID-19) pandemic. In
order to support them in delivering online education, we invite all schools and teachers to use the Go-Lab Ecosystem for online STEM
teaching. The platform and all tools (including premium labs and apps) are available free of charge. Find more information here.

New to Go-Lab? Visit our Quick Start page to learn about the platform!
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Electrical Circuit Lab Gravity Force Labs Hypothesis Scratchpad Build An Atom
In the Electrical Circuit Lab students — y Build an atom out of protons,
can create their own electrical There are two similar labs that you The Hypothesis Scratchpad helps neutrons, and electrons, and see
can see if you create a spa learners formulate hypotheses. how the element...

circuits...
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e TeComp

| &

Diode characteristics measurement

~ Diode data

Diode type | Germanium v | —N— PointsNo (150 v |

L
~Result

Experiment status: OFF

Diode voltage:

Characteristic

T
g
<
g
0

5.0

Voltage (V)
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e TeComp

Diode characteristics measurement
1/ &

~Diode data
Diode type | silicium v | —’I— PointsNo  [150 v |  |start]

Experiment status:

L
~Result

Diode voltage:

Characteristic

T
S
=
g
3

5.0

Voltage (V)
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e TeComp

Diode characteristics measurement
1/ &

~ Diode data /
Diode type | Red LED v | —D'— PointsNo 150 v |

Experiment status:

L
~Result

Diode voltage:

Characteristic

<
£
=
g
G

5.0

Voltage (V)
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e TeComp

Diode characteristics measurement
1/ &

~Diode data
Diode type  |Zener33v v | _N_ PointsNo  [150 v |

Experiment status: OFF

L
~Result

Diode voltage:

Characteristic

T
S
=
g
3

5.0

Voltage (V)
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| &

Transistor characteristic measurement

Transistor data

Transistor | NPN BD139 Input |:| [ start |

L
Experiment data

Experiment status:  OFF Current Gain: Recommended input values:  50-255
Selected input values: QuA

Characteristic

Current (mA)

5.0

Voltage (V)
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e TeComp

| &

Transistor characteristic measurement

Transistor data

Transistor | NPN BD139 Input | start |

.
Experiment data

Experiment status:  OFF Current Gain:  52.63 Recommended input values:

Selected input values: OuA, 2.09uA

Characteristic

Current (mA)

5.0

Voltage (V)
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Transistor characteristic measurement

Transistor data

Transistor | NPN BD139 Input | start |

p
Experiment data

Experiment status:  OFF Current Gain: ~ 96.03 Recommended input values:

Selected input values: QuA, 2.09uA, 4.17uA

Characteristic

T
£
B
g
3

5.0

Voltage (V)
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Transistor characteristic measurement

Transistor data

Transistor | NPN BD139 Input | Start |

L
Experiment data

Experiment status:  OFF Current Gain:  113.46 Recommended input values:

Selected input values: OuA, 2.09uA, 4.17uA, 6.26uA

50-255

Characteristic

T
E
=
£
8]

5.0

Voltage (V)
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Transistor characteristic measurement

Transistor data

Transistor | NPN BD139 ' Input

200 | |start|

e
Experiment data

Experiment status:  OFF Current Gain:  122.35 Recommended input values:

Selected input values: OuA, 2.09uA, 4.17uA, 6.26uA, 8.34uA

Characteristic

Current (mA)

5.0

Voltage (V)
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Transistor characteristic measurement

Transistor data

Transistor | NPN BD139 ' Input |25p

| start |

e
Experiment data

Experiment status: OFF Current Gain: 128.51 Recommended input values:

Selected input values: QuA, 2.09uA, 4.17uA, 6.26uA, 8.34uA, 10.43uA

a0-255

Characteristic

Current (mA)

5.0

Voltage (V)
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Transistor characteristic measurement

Transistor data

Transistor | PNP BD140 | Input |[25p

| start |

.
Experiment data

Experiment status: OFF Current Gain:  95.90 Recommended input values:

Selected input values: QuA, 2.09uA, 4.17uA, 6.26uA, 8.34uA, 10.43uA

50-255

Characteristic

T
E
=
g
&)

5.0

Voltage (V)
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Transistor characteristic measurement

Transistor data

o
Transistor | N MOSFET IRF520 v]9—|$ Input [ start |
. 5

Experiment data

Experiment status:  OFF Recommended input values:  120-170

Selected input values: 2.94V, 3.04V, 3.14V, 3.24V, 3.33V, 3.43V

Characteristic

T
g
=
g
3

5.0

Voltage (V)
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Transistor characteristic measurement

Transistor data

o
Transistor | p MOSFET IRF9530 v_|9—|$ Input | Start |
" 5

Experiment data

Experiment status: OFF Recommended input values:  160-195

Selected input values: 3.14V, 3.24V, 3.33V, 3.43V, 3.53V, 3.63V, 3.73V, 3.82V, 3.92V, 4.02V

Characteristic

T
3
B
g
G

2.0

Voltage (V)
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T~ Kako je cBe To noyeno?
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