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I discuss a peda
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g

y based on data visu
alization and analysis in the teachin

g of 
interm

ediate m
acroecono

m
ics and financial econo

m
ics

. In these short proje
cts students collect 

and m
anipulate econom

ic data from
 the online F

e
dera

l R
ese

rve E
conom

ic D
ata (F

R
E

D
) database 

in order to illustrate theoretical relationships di
scu

ssed in class. A
ll the data

 collection and 
m

anipulation tasks are co
nducted throu

gh the F
R

E
D

 w
ebsite. I a

rgue that as students locate and 
use effectively the quantitative inform

ation that t
he

y n
eed to evaluate abstract concepts the

y are 
in effe

ct developin
g the connection betw

e
en theorie

s and em
pirical evidence that underpins the 

discipline of econom
ics. 
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A
s S

im
kins and M

aier co
nvincingly argu

e in their de
scription of peda

go
gical strate

gies to 

im
prove student learnin

g in the econom
ics m

ajor, B
l

oom
’s  highe

r-ord
er co

gnitive processes 

(B
loom

 1956)  and S
ie

gfried et a
l. “thinking like an

 econom
ist” learnin

g go
a

ls (S
iegf
ried e

t a
l. 

1991) are b
est achieved through le

arnin
g that en

cou
ra

ges students to “an
alyze trends and 

correlations in econom
ic data, apply e

conom
ic the

or
y to real-w

o
rld proble

m
s, and evaluate 

econom
ic policies” (S

im
kins and M

aier 2009, 85)
 1. T

he challen
ge, then, lie

s in designin
g course 

assignm
ents that help stu

dents develop the intellec
tual proficiencies involve

d in “doing 

econom
ics”. In w

hat follow
s I w

ill argue that the w
eb-based interface o

f the F
R

E
D

 database is 

an excellent resource fo
r relating econom

ic conce
pt

s and theories to data. T
he data-visualization 

and m
anipulation capabilities of the F

R
E

D
 w

ebsite a
re significant peda

go
gical resources since, 

as T
ufte puts it, “at their best, graphics a

re inst
ru

m
ents for re

asoning abou
t quantitative 

inform
ation” (T

ufte 2001
, 9). 

 Id
entifyin

g w
ith V

elench
ik’s description of the “li

m
itations of theory te

ach
ing” throu

gh 

classroom
 exam

ples I too
 find them

 “often abstracte
d from

 context” (V
elenchik 1995, 31). W

hen 

introducing students to the discipline of econom
ics

 w
e, as instructors, und

ertake considerable 

efforts to m
ake th

e m
aterial relevant and en

ga
gin

g 
through the use of exam

ples and illustrations 

close to the students’ “m
icro” reality. F

or exam
ple

, discussing opportunity cost in term
s of hours 

of sleep versus hou
rs of stud

y. B
ecause students ar

e fam
iliar w

ith these kind
s of inform

ation the
y 

are likely to find th
in

kin
g

 in
 m

icro
e
co

n
o

m
ic te

rm
s

 relatively easy and –to an
 extent, intuitive. A

t 

the sam
e tim

e, I w
ould argue, th

ere is a large info
rm

ation deficit w
hen it co

m
es to the “m

acro
” 

reality th
at the students live in 2. In m

y o
w

n experie
nce, be

ginnin
g-of-the-se

m
ester s

tudent 

surve
ys on current inflation or G

D
P

 grow
th rates re

veal great gaps in stude
nts’ fam

iliarity w
ith 

m
acroe

conom
ic inform

ation. I w
ould argue that th

is 
typ

e of info
rm

ation deficiency m
akes the 

task of th
in

kin
g

 in
 m

a
cro

e
co

n
o

m
ic te

rm
s

 m
arginally m

ore difficult. F
or exam

ple, the discus
sion 

                                                           
1 F

or an in-depth discussion of the expected profici
encies of the E

conom
ic academ

ic m
ajor I direct the 

reader to the sem
inal w

ork of H
ansen (H

ansen 1986).
 H

is influence in shaping the contem
porary effort t

o 
“educate econom

ists” is explicitly stated in the co
llected w

orks edited by C
olander and M

cG
oldrick 

(C
olander and M

cG
oldrick 2009), (P

art 3: C
hanging t

he W
ay W

e T
each E

conom
ics).  

2 T
he w

ork of G
offe offers quantitative evidence of 

student factual m
isconceptions related to principle

s of 
m

acroeconom
ics. S

ee (G
offe 2013) 
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 of historical shifts of the P
hillips C

urve requires
 referencin

g a historical co
ntext (e.g. the 1970’s 

oil shocks) usually external to the course content 
and potentially controversial in and of itself

3. In 

addition, students face th
e need to develop a ne

w
 v

ocabulary, that o
f quantitative inform

ation. 

C
ontinuing w

ith the exam
ple of the P

hillips C
urve, 

students learn about ho
w

 U
.S

. inflation 

increased three
-fold in the 1970s and are expected

 
to com

pare that figure w
ith a doubling of the 

unem
plo

ym
ent rate durin

g the sam
e period. In oth

er 
w

ords, students ne
ed to learn to evalu

ate 

issues of m
agnitude and proportion. 

 T
he peda

go
gical appro

ach that I p
ropose em

plo
ys dat
a-visualization techniques in an 

interm
ediate m

acroecono
m

ic theory o
r finan

cial e
con

om
ics course. V

isualization of econom
ic 

m
odels through dia

gram
s enjo

ys a lon
g tradition in 

the discipline. A
s W

ilkins argu
es for th

e use 

of graphical m
odels as a m

eans to visualize algeb
ra

ic m
odels (W

ilkins 1992), M
acla

chlan 
e
t a

l. 

endorse the use of the softw
are pa

cka
ge M

athem
atica

 to dem
onstrate and visualize through 

diagram
s sophisticated e

conom
ics m

odels (M
acla

chlan
 e

t a
l. 2010). S

im
ultaneously, teachin

g 

w
ith data has been endorsed in a variety of course

 
settings and usin

g diffe
rent data-m

anipulation 

tools. F
or exam

ple, (A
da

m
s and K

roch 1989), (P
e

ters
on 2000), (W

hiting 2
006), and (E

lm
slie and 

T
ebaldi 2010) effe

ctively highlight the conne
ction 

betw
een abstract m

odel-building and 

em
pirical testing m

ethod
s central to our discipline

. Y
et, w

hereas the afore
m

entioned authors 

m
ake data se

arch and retrieval tasks m
arginal to th

e course assignm
ents that the

y d
escribe th

e 

peda
go

gical strate
g

y that I p
ropose m

akes the tasks
 of finding and accessin

g data central to the 

students’ w
ork. T

he use of the F
e

deral R
eserve E

con
om

ic D
atab

ase (F
R

E
D

), an online com
piler 

of “240,000 U
S

 and international tim
e series from

 7
6 sources” (as of January 9, 2015), vastly 

reduces d
ata se

archin
g costs in term

s of tim
e and e

nerg
y. M

oreover, its w
e

b interface 

(https://research.stlouisfe
d.org/fred2/) allow

s for
 the im

m
ediate visualization of an

y and all the 

data series in the F
R

E
D

 repository. In the peda
go

gi
cal strate

g
y that I put fo

rw
ard I m

ake use of 

the D
ata T

ool “C
reate Y

our O
w

n G
raphs” as w

ell as t
he “C

re
ate Y

our O
w

n D
ata 

T
ransform

ations” featu
re

 in the “E
dit D

ata S
eries” 

tab of an
y F

R
E

D
 online graph 4. 

 

                                                           
3 S

ee (F
uhrer et al. 2009) 

4 F
or a discussion of the D

ata T
ool “C

reate Y
our O

w
n

 M
aps” I direct the reader to the w

ork of S
uiter an

d 
S

tierholz. S
ee (S

uiter and S
tierholz 2009) 
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T
he activities that I describe could also be used i

n conjunction w
ith the case

 m
ethod 

teachin
g in econom

ics th
at V

elenchik and (M
arks and

 R
ukstad 1996) endorse in order to 

“'und
erstand the real w

o
rld' […

] w
hile m

astering ba
sic econom

ic theo
ry” (V

elenchik 1995, 29). 

In the context of this particular peda
go

gical strat
e

g
y, the proposed data visualizations can be 

valuable assets in eithe
r draftin

g a 
ca

se or in guid
ing the students’ 

p
re

p
a

ra
tio

n for the case itself. 

In the course activity th
at I d

escribe in the follo
w

ing se
ctions students m

anipulate data series 

through the F
R

E
D

 w
ebsite to quantify a series o

f m
a

croe
conom

ic concepts in the contem
porary 

context of the U
nited S

tates econom
y. 

 

T
H

E
 C

O
U

R
SE

 

T
he course w

here I m
ake

 the m
ost extensive use of t

his peda
go

gical strate
gy is an 

elective finan
cial e

cono
m

ics course open to an
y stu
dent w

ho has com
pleted the introduction to 

econom
ics course. T

here are no othe
r pre

-requisite
s

 to this elective course. T
he class m

eets tw
ice 

a w
eek du

ring a 14-w
eek sem

ester in a classroom
 equ

ipped w
ith a com

pute
r and a video 

projector. T
he content is organized around fou

r un
i

ts: (a) S
tock P

rices (4 class periods), (b
) B

ond 

P
rices (4 class p

eriods), (c) Interest R
ates (4 cla

ss periods), and (d
) E

xchan
ge R

ates (4 class 

periods). A
t the end o

f the sem
ester w

e also devote
 3 class periods to F

inan
cial D

erivatives, 

although the students a
re not currently tested on t

h
is topic. F

or ea
ch them

atic unit there is a text-

based case stud
y based o

n an 
E

co
n

o
m

ic L
e
tte

r pu
blished b

y a F
ed

eral R
eserve B

ank and an on 

line quiz. C
ourse grad

es are also d
eterm

ined b
y tw

o
 in-class partial exam

s, on w
eek 5 and w

eek 

11, as w
ell as a com

preh
ensive final exam

, on w
e

ek 
14. 

 

D
uring th

e first class pe
riod of the sem

ester th
e s

tudents m
eet the academ

ic librarian w
ho 

serves as the liaison w
ith

 the E
conom

ics D
ep

artm
ent

 for a rese
arch instruction session at the 

library’s com
puter lab. T

here, the students a
re int
roduced to the datab

ases that the
y w

ill use to 

gath
er the data for the graphing and analysis exerc

ises. T
his rese

arch instruction session also 

serves to introduce th
e academ

ic librarian to the s
tudents in order to encou

rage them
 to seek 

her/his assistance w
ith da

tabase ne
eds throu

ghout t
he sem

ester. 

  T
he library subscribes to a num

ber of sp
ecialized 

databases and althou
gh w

e use one o
f 

them
, S

tandard and P
oor’s 

N
e
tA

d
va

n
ta

g
e, for the first course unit I have fo

und the public
-access 
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 F
ede

ral R
ese

rve B
ank of S

aint Louis’ F
R

E
D

 d
atab

ase 
ideally suited for th

e purposes of this 

course. D
u

ring th
e research instruction session at 

the library the students be
com

e fam
iliarized 

w
ith F

R
E

D
’s w

ebsite an
d w

ith the processes o
f plott
ing specific d

ata se
ries and “creatin

g your 

ow
n data transform

ations”. T
his particular functio

n
 allow

s the w
ebsite user to algeb

raically 

m
anipulate the data on h

er/his brow
ser, elim

inating
 the n

eed to dow
nload the data series into a 

spreadshe
et in order to com

pute ratios, difference
s

, and so on. A
lso during this class period, the 

students becom
e fam

iliar w
ith the on line teachin

g 
platform

 M
oodle, locating the discussion 

questions for the data gra
phing and analysis exerci

ses. A
ll the course m

aterials are available 

through the M
oodle course pa

ge and stud
ents subm

it 
their w

ork through th
is m

edium
 too. I 

personally find this particular feature o
f the cou

r
se design very convenient and although student 

evaluations endorse it is not indispensable for the
 application of the ped

a
go

gical strate
g

y that I 

describe h
ere. 

 C
urrently, I have in

corpo
rated F

R
E

D
-based graphing 

and analysis activities into the 

discussion of seven sepa
rate topics or con

cepts in 
m

y finan
cial econom

ics course
5. T

able 1 lists 

the concepts, the d
ata series &

 cod
es, and the d

ata
 transform

ations that I e
m

plo
y. E

ach concept 

and topic is first presente
d through a lecture and 

im
m

ediately com
pared a

gainst its historical 

record in the U
nited S

tates. In orde
r to do so stud

ents are split into sm
all groups and assigned 

either diffe
rent tim

e periods or different variable
s to analyze. F

or exam
ple, on a topic like the 

term
 spread different gro

ups are tasked
 w

ith com
par

ing diffe
rent de

cades a
nd on a topic like the 

sovereign risk prem
ium

 different groups com
pare

 dif
ferent countries. In w

hat follow
s I w

ill 

describe a step-b
y-step im

plem
entation of this peda

go
gical strate

g
y in ord

er to highlight its 

enduring, significant and replicable qu
alities.  

[IN
S

E
R

T
 T

A
B

LE
 1 A

B
O

U
T

 H
E

R
E

] 

 

  

                                                           
5 A

 free-access collection of peer-edited classroom
 

teaching activities using F
R

E
D

 is available at 
S

ta
rtin

g
 

P
o

in
t: T

e
ach

in
g

 a
n

d
 Le

a
rnin

g
 E

co
n

o
m

ics
 portal (http://serc.carleton.edu/econ/fred) (Last 

accessed 
January 18, 2015) 
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T
H

E
 A

C
T

IV
IT

Y
 

T
his activity quantifies m

arket-based inflation exp
ectations, as re

flected
 in T

reasury 

security yields, over tim
e

. T
he activity can b

e use
d

 as either (a) an instru
ctor-led illustration in 

w
hich the instructor sho

w
s –either on pap

er or on
 a

 scre
en– the data and students analyze th

em
, 

or (b) as a student activity in w
hich students find

 the specified d
ata. Instru

ctors w
ith less tim

e 

could use option (a) and instructors interested in 
th

eir students learnin
g abo

ut the F
R

E
D

 datab
ase 

could use option (b). In o
rder to highlight the rep

licability of this a
ctivity I w

ill describe it as an 

instructor-led in-class d
e

m
onstration. 

 T
his activity plots the yie

ld of a non-inflation-ad
ju

sted T
reasury bond (e.g. the 30-Y

e
ar 

T
reasury C

onstant M
aturity R

ate), the yield of an i
nflation-adjusted T

re
asu

ry bond (e.g. the 30
-

Y
ear T

reasu
ry Inflation-Indexed B

ond), and com
putes
 the difference betw

e
en the tw

o of them
. 

T
his differen

ce is an approxim
ation of inflation ex

pectations developed b
y financial m

arkets. 

W
ithin a lecture discussing real and nom

inal intere
st rates, for exam

ple, an
 instructor could use 

this activity to h
elp students understand the conce

pt of inflation expectations and to guide a 

discussion of their quantification. 

 W
ithin the F

R
E

D
 w

ebsite (https://research.stlouisfe
d.org/fred2/) the instru

ctor w
ill select 

the tab “D
ata T

ools” and w
ithin that tab the “C

reat
e Y

our O
w

n G
raph

” tool. O
nce the “F

R
E

D
 

G
raph” w

indow
 opens, the instructor w

ill present a 
graph of th

e 30-Y
ear T

reasury’s Inflation-

Ind
exed B

onds (W
T

P
30A

28) (C
ate

gory: M
on

e
y, B

ankin
g 

&
 F

inan
ce >

 Interest R
ates >

 T
re

asury 

In
flation-Indexed S

ecurities). T
his can be accom

pli
shed b

y typin
g either th

e
 first few

 w
o

rds of 

the nam
e of the series or their database label in t

he
 search box labeled “A

dd
 D

ata S
eries >

 T
ype 

ke
yw

ords to sea
rch fo

r d
ata”. O

n
ce the d

ata is plot
ted the instructor can ask students to review

 

the relationship betw
e

en bond yield and bond p
rice,
 discussing how

 it is po
ssible that a bond 

offers a ne
gative yield. Q

uestions of volatility ca
n also be brou

ght up b
y pointing out sudden and 

large ch
an

ges in the valu
e of the series. 

 T
he instructor w

ill then “A
dd a D

ata S
e

ries >
 A

dd
 N

ew
 S

eries”, graphin
g the 30-Y

e
ar 

T
reasury’s C

onstant M
aturity B

ond R
ate (D

G
S

30) (C
at

e
gory: M

one
y, B

an
king &

 F
inan

ce >
 

Inte
rest R

ates >
 T

re
asury C

onstant M
aturity). O

nce 
both series a

re plotted, see F
igure 1, the 
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 instructor could point out that although there is f
re

quent co-m
ovem

ent betw
een the se

ries the 

yield of the in
flation-indexed T

reasury se
curities 

rarely exceeds the yield o
f the non-inflation-

indexed T
reasury se

curities. T
he instructor can ask

 students to put forw
ard a

n argum
ent for w

h
y 

that is the case. T
hus having introduced th

e conce
p

t of inflationary expecta
tions, or –

alternatively– that of an “inflation prem
ium

” the i
nstructor w

ill proce
ed to quantify this con

cept.  

 

[IN
S

E
R

T
 F

IG
U

R
E

 1 A
B

O
U

T
 H

E
R

E
] 

 In o
rder to do so, the instructor w

ill first “E
dit 
D

ata S
eries 2” (3

0-Y
e

ar T
re

asury’s 

C
onstant M

aturity B
ond R

ate (D
G

S
30)) b

y d
eleting it

 [clicking on the trash can icon to the right 

of the series’ nam
e] and then “A

dd a D
ata S

e
ries >

 
M

odify E
xisting S

eries >
 D

ata S
e

ries 1”, 

graphing 30-Y
e

ar T
reasu

ry’s C
onstant M

aturity B
ond 
R

ate (D
G

S
30). T

hese steps are n
eed

ed in 

order to have both series as part of the sam
e datab

ase object and allow
 for their m

anipulation
6. 

T
his m

anipulation is accom
plished b

y sele
cting “C

re
ate Y

our O
w

n D
ata T

ransform
ation >

 

F
orm

ula >
 b – a >

 A
pply”. 

 T
he graph, se

e F
igu

re 2, now
 plots the differen

ce b
etw

een non-in
flation-indexed and 

inflation-indexed T
reasuries, a com

putation of infl
ation expectations, and can be used to 

organize in-class discussions around questions such
 as these: W

hat avera
ge value did inflation 

expectations have befo
re the 2008-2009 re

cession?
 W

hat are the im
plications of such stable 

inflation expectations for bond prices?
 C

onsider bo
th the m

agnitude and the volatility of inflation 

expectations after the 20
08-2009 recession: W

hat ar
e the im

plications of such volatile inflation 

expectations for bond prices?
 F

inally, as part o
f a

 m
onetary policy evalu

ation exercise the 

evidence o
f increased volatility o

f inflation expec
tations after 2009 can be brought to be

ar on a 

discussion of unconventional m
onetary policy during

 and after th
e G

re
at R

ecession. 

 

[IN
S

E
R

T
 F

IG
U

R
E

 2 A
B

O
U

T
 H

E
R

E
] 

 

                                                           
6 F

or m
ore inform

ation on F
R

E
D

 features please see: 
http://fredqa.stlouisfed.org/ (Last accessed, Janua

ry 
19, 2015) 
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B
etw

e
en the presentation

 of the data and th
e ensuin

g discussion, instructors should 

allocate 20-30 m
inutes of classroom

 tim
e. A

ll F
R

E
D

 
data plots can be saved

 into a “dashboard
” 

in a “user account” 7 and thus prepped ah
ead o

f cla
ss to save tim

e. T
he 

re
co

m
m

ended m
ethod for 

assessm
ent of this course

 activity w
ould be to h

ave
 students w

rite up a short m
em

o w
here the

y 

discuss the historical evo
lution of inflation expec

tations com
puted as the difference b

etw
e

en 

non-inflation-indexed and inflation-indexed T
reasur

y bonds. T
his should b

e a take
-hom

e 

assignm
ent. F

inally, th
e richness of the F

R
E

D
 onlin
e data repository allow

s for furthe
r 

sophistications of this activity. F
or exam

ple, b
y p

lotting the diffe
rence betw

een the 10-Y
ea

r 

T
reasury’s C

onstant M
aturity B

ond R
ate (D

G
S

10) and 
the 10-Y

ear T
re

asu
ry’s Inflation-Indexed 

B
onds (W

T
P

10J14) students can discuss how
 and

 w
h

y 1
0

-Y
e

ar and 30
-Y

e
ar inflation 

expectations are different. 

 

C
O

N
C

L
U

SIO
N

S 

I h
ave em

plo
yed graphin

g and analysis exercises lik
e the one described abo

ve in 

interm
ediate m

acroecono
m

ics and financial econo
m

ics
 courses ove

r the last five ye
ars. N

ot 

having conducted a syste
m

atic evaluation of their p
eda

go
gical effectiveness m

y overall 

assessm
ent is derived fro

m
 a com

parison of old an
d 

new
 in-class practices a

nd observed student 

behavior. In a forthcom
in

g publication I p
resent so

m
e evidence of im

proved
 test scores a

cross 

tim
e as the diagram

m
atic representation of a theo

re
tical concept is com

ple
m

ented w
ith the 

plotting of the actu
al data

 series
8. A

 sum
m

ary of this assessm
ent is presented

 in the 
A

ppendix. 

 A
greein

g w
ith (S

im
kins and M

aier 2009
) in that “doi

ng e
conom

ics” is an e
ffective 

peda
go

gical strate
g

y to im
prove student learnin

g I 
b

elieve that brin
gin

g da
ta into the classroom

 

through the F
R

E
D

 datab
ase is a highly significant s

trate
g

y. T
he e

ase of access to thousands of 

data series and the ability to m
anipulate them

 onli
ne –thus circum

ventin
g the need to dow

nload 

data series and m
anipulate them

 through sp
readsh

eet
s- m

akes this resou
rce

 unique. A
lthough 

data repositories from
 the Intern

ational M
onetary F

und and the W
orld B

an
k also include m

eans 

                                                           
7 F

or m
ore inform

ation on this particular feature pl
ease see: http://fredqa.stlouisfed.org/2014/03/17/n

ew
-

on-fred-user-dashboards/ (Last accessed, January 19
, 2015) 

8 S
ee (M

endez-C
arbajo 2016) Q

uantitative R
easoning a

nd Inform
ation Literacy in E

conom
ics. In 

In
form

a
tio

n
 Litera

cy –
N

o
t Ju

st fo
r L

ibra
ria

n
s: Issu

es in
 A

ssessm
e

nt, T
e

ach
ing

, a
nd

 A
p

p
licatio

n
, W

A
C

 
C

learinghouse (in digital form
at) and P

arlor P
ress 
(in print). F

orthcom
ing. 
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 to visualize their data series online their ease o
f

 a
ccess and sophistication are far less than those 

from
 the F

R
E

D
 w

ebsite. T
he instructional strate

g
y t

hat I h
ave described is e

nduring b
ecause it is 

solidly grounded in e
con

om
ic theory and em

inently r
eplicable be

cause it is based on a free 

resource open to the public. M
oreover, it can take 

m
ultiple form

s. T
o sketch another exam

ple: an 

instructor can m
ake the concept of real interest ra

tes operational throu
gh th

e F
R

E
D

 w
ebsite b

y 

com
puting the differen

ce
 betw

een an
y nom

inal intere
st rate series and the grow

th rate of th
e 

C
onsum

er P
rice Index. 

 I w
ould also like to point out that the online visu

alization and m
anipulation of data series 

through the F
R

E
D

 w
ebsite is not, and does not prete

nd to be, a substitute for the form
al an

alysis 

of data. A
s the online m

e
nu of available d

ata trans
form

ations does not include options such as 

com
puting correlation co

efficients or fitting a re
g

ression line instructors interested in 

incorporatin
g those com

p
utations into their lecture

 or assignm
ent design w

ill have to separately 

show
 students how

 to dow
nload data se

ries and use s
preadsh

eets or statistical packa
ges. H

avin
g 

said that, even for those m
ore advan

ced consum
ers o

f data the F
R

E
D

 w
ebsite provides easy 

access to prelim
inary visual data an

alysis and freq
uency/unit m

anipulation. 

 In
corporating this type of data graphin

g and analys
is exercises into an existing 

interm
ediate-level course

 m
a

y present som
e initial 

challen
ges to som

e instructors and/or 

students. A
s w

ith an
y an

d all chan
ges in ped

a
go

gy t
here is a pe

riod of ad
a

ptation during w
hich 

instructor’s and students’ expectations are re-alig
n

ed. F
or exam

ple, replacin
g som

e le
cture tim

e 

w
ith topic-specific, in-class, data-graphin

g dem
o

ns
trations and discussions requires that students 

take on a m
ore active role. A

lso, as V
elen

chik poin
t out, in an open-ended discussion the 

instructor “has to guide the class throu
gh the pro

c
ess of distinguishing b

etw
een good and b

ad 

ideas” (V
elenchik 1995, 37). T

his is a departure fr
om

 the lecturer b
ein

g a “sage on sta
ge

” but 

also an opportunity to em
pow

er students in their o
w

n learnin
g. A

s fo
r the o

pportunity cost of 

using data in the classroo
m

 in an interm
ediate theo

ry course I have p
ersonally chosen

 to repla
ce 

m
ade-up exercises aim

ed
 at rote m

em
orization (e.g. 

de
riving the pu

rch
asing pow

er pa
rity theo

ry 

of exchange rates from
 th

e 
la

w
 o

f o
n

e
 p

rice betw
e

en tw
o currencies) w

ith real-life application
s 

of those concepts. A
 pote

ntial challenge of usin
g t

he F
R

E
D

 online database
 for in-class 

instructional purposes de
rives from

 the ve
ry fa

ct t
hat it is online and thus outside of the 
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 om
nipotent control of a course instructor. B

esides 
unpredictable pow

er outa
ges, com

puter 

m
alfunctions and the like

, the use of the F
R

E
D

 w
e

bs
ite ties its users to a continually grow

in
g and 

evolving data repository and visual interfa
ce. A

lth
ough in a w

o
rld of consu

m
er electronics and 

professional softw
a

re w
h

ere ne
w

 versions of op
erati
ng system

s and pro
gra

m
s supersede old 

fam
iliar ones w

e are exposed to the sam
e ne

ed to ad
apt unexpected ch

an
ge

s in the F
R

E
D

 w
ebsite 

m
a

y b
e jarrin

g to som
e. In m

y experience new
er vers

ions of the w
ebsite h

a
ve not taken an

y 

critical functionality aw
a

y and effectively add
ed v
aluable new

 featu
res. Instructors conside

ring 

using F
R

E
D

 for instructional purposes should kee
p i

n m
ind that F

R
E

D
 is ke

y to the rese
arch 

functions of the F
ederal R

eserve B
ank o

f S
t. Louis 

and so it shares the pro
fessional prestige of 

the w
hole institution 9. 

 S
tudent reflections on the use of data graphin

g an
d

 analysis exercises in m
y cou

rses have 

been consistently positive. Q
uoting from

 the univer
sity’s standard anon

ym
ous course evaluations 

and the in-class exit interview
s, students state th

at: “It w
as great to use the F

R
E

D
 datab

ase in 

class” , “I re
ally liked ho

w
 w

e w
ent from

 lecture t
o application to case stud

y, it w
as a good 

progression”, and “I can now
 better conn

ect finan
ci

al theories w
ith data

”. A
lso im

portant w
hen 

considerin
g the im

pact of this pedago
gical strate

g
y

 is to ascertain its reflection on students’ w
ork 

in other courses. A
s I have stated ea

rlier, la
cking
 a system

atic evaluation tool all that I can offer 

at this tim
e is anecdotal e

vidence. Y
et it is com

pe
lling: out of the 16 research projects that 

students undertook over the last tw
o ye

ars in the s
ection of S

enior P
roject (i.e. the capstone 

course in the m
ajor) that I h

ave tau
ght six w

ere de
voted to financial e

cono
m

ics topics discussed 

through qu
antitative case

 studies in low
er-level co

urses. E
m

plo
yin

g a variety of econom
etric 

techniques, m
astered in a

 separate m
ethods course

, 
the students broached to

pics ran
gin

g from
 the 

determ
inants of the sove

reign risk p
rem

ium
 in E

urop
e to the relationship be

tw
een the co

rporate 

bond risk prem
ium

 and U
.S

. m
onetary policy. In m

y o
pinion, the articulation of a course-spe

cific 

discussion question into a fully-fled
ged, sem

ester-
long, resea

rch project sp
eaks stron

gly of the 

value of conn
ectin

g theory and d
ata in our cou

rses.
 

                                                           
9 F

or a history of F
R

E
D

 please see: 
http://w

w
w

.stlouisfed.org/publications/ar/2013/page
s/fred_history.cfm

 (Last accessed, January 19, 2015
) 
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A
P

P
E

N
D

IX
 

 T
he A

ctivity 

T
he Interm

ediate M
acroe

conom
ics course w

here I im
pl

em
ented this data-ba

sed peda
go

g
y 

is organized a
round four units of content: (a) Intr

o
duction (4 class periods), (b) Lon

g-R
un 

E
conom

ic P
erform

ance (6 class periods), (c) B
usines

s C
ycles and M

a
croe

conom
ic P

olicy (8 

class periods), and (d) M
acroe

conom
ic P

olicy (6 cla
ss periods). T

he
re a

re b
i-w

eekly on line 

quizzes and tw
o in-class partial exam

s, on w
eek 6 a

nd w
eek 12, as w

ell as a
 com

prehensive final 

exam
, on w

eek 16. A
s a voluntary activity, for extr

a credit, during th
e last w

eek of classes 

students can deliver a gro
up presentation on the m

a
croe

conom
ic conditions of the country that 

the
y are assign

ed to at the be
ginning o

f the sem
est

er. 

 D
uring th

e first class pe
riod of the sem

ester th
e s

tudents m
eet the academ

ic librarian w
ho 

serves as the liaison w
ith

 the E
conom

ics D
ep

artm
ent

 for a rese
arch instruction session at the 

library’s com
puter lab. T

here, the students a
re int
roduced to the datab

ase th
at the

y w
ill use to 

gath
er the data for the visualization exercises and

 are assigned to on
e of fo

ur different w
ork 

groups. T
his resea

rch instruction session also serv
es to introduce the a

cad
e

m
ic librarian to the 

students in order to enco
ura

ge them
 to se

ek her/his
 assistance w

ith datab
ase needs throu

ghout the 

sem
ester. 

  T
he library subscribes to the International F

inanc
ial S

tatistics (IF
S

) on-line
 database 

m
aintained b

y th
e Intern

ational M
onetary F

und (IM
F

)
 and I have found this resource very 

convenient for th
e purpo

ses of m
y course. In orde

r 
to keep the data analysis and the size of the 

w
ork groups m

ana
geable

 each sem
ester I id

entify fou
r or five different cou

ntries for the students 

to stud
y. D

urin
g the rese

arch instruction session a
t the library all students w

ork on gatherin
g d

ata 

on the G
D

P
 com

ponents for the U
.S

., also be
com

ing f
am

iliar w
ith the on line teachin

g platfo
rm

 

M
oodle, locating the discussion questions for the q

uantitative case studies, a
nd im

porting their 

data into M
icrosoft E

xcel for purposes of analysis.
 

  C
urrently, I have in

corpo
rated a d

ata-visualization
 exercise to ea

ch of the follow
ing 

seven topics in a standa
rd interm

ediate m
acroeco

nom
ics course: (1) G

D
P

 com
ponents, (2) U

ses 



O
n

lin
e

 F
R

E
D

 D
a

ta
b

a
s
e

 

1
2

 

 of S
aving, (3

) P
roductivity, (4

) G
row

th, (5
) Inflat

ion, (6) Interest R
ates, an

d (7) the P
hillips 

C
urve. E

ach o
f these con

cepts and topics are first 
presented from

 a conventional theoretical 

perspective and im
m

edia
tely com

p
ared a

gainst their 
historical re

cord in th
e U

nited S
tates. I then 

direct students to com
pile, afte

r class, the releva
nt data from

 the IF
S

 data b
ase and to plot those 

data into M
icrosoft E

xcel spreadshe
ets. D

ependin
g o

n the topic, students are
 asked to com

pute 

ratios betw
een variables (topic 1), rates o

f grow
th

 (topics 2, 3, and 5), sum
s or subtractions 

(topics 2, 4 and 6), or to gen
erate a scatter plot 

(to
pic 7). T

he use o
f spre

ad
sheets for data 

m
anipulation and plotting is com

m
on pra

ctice in the
 discipline and this ele

m
ent of the activity 

contributes to the develo
pm

ent of rese
arch literacy

 skills. A
lso, it is usually at this sta

ge w
h

en 

students begin to be aw
are of m

atters ge
rm

ane to so
cial-structural inform

ation literacy. F
o

r 

exam
ple, chan

ges in the m
ethodolog

y of data collect
ion, or even a ch

an
ge in the definition of the 

object of stud
y (e.g. G

erm
an

y pre-and-post 1990), r
esult in discontinuities in the series –or even 

gaps. A
lso, tim

e periods w
hen the variables are ve

r
y la

rge in m
a

gnitude (e.g. B
razil’s h

yper-

inflation in the 1990s) dw
arf the rest of the d

ata,
 m

aking their visual interpretation m
uch m

ore 

difficult. A
lthough these data-related issues a

re s
o

m
etim

es frustrating to so
m

e students the
y are 

excellent educational opp
ortunities to develop a hi

storical context to the stud
y of 

m
acroe

conom
ics. 

 A
fter the d

ata is plotted students use the graphs t
h

e
y h

ave generated to answ
er a series of 

discussion questions highlighting how
 qu

antitative 
evidence validates –and som

etim
es 

challen
ges--the theoretical relationships focus of 

the course. T
h

ese qu
estions are posted on an on 

line discussion forum
 hosted on the M

oodle teach
ing

 platform
. O

nly stude
nts registe

red in the 

course have a
ccess to the

se questions and the foru
m

 is set up in a “Q
&

A
” form

at, w
hich prevents 

individual students from
 seeing th

eir pe
ers’ answ

e
r

s to the com
m

on set of q
uestions until the

y 

have posted their ow
n w

ork. S
tudents have no less t

han 48 hours to com
plete the data collection, 

plotting and analysis before the subm
ission of thei

r answ
ers is blocked. In other w

ords, their 

w
ork m

ust be com
pleted and uploaded to M

oodle b
y th

e tim
e the class con

venes the follow
in

g 

da
y. T

h
e discussion questions associated w

ith each 
data-visualization exercise cove

r a ran
ge of 

issues. S
om

e questions ask the students to describe
 visual aspects of th

e da
ta (e.g. “w

hich G
D

P
 

com
ponent is the largest?

”) and aim
 to be p

rom
pts f
or discussion of econom

ic structures w
h

en 

different countries’ d
ata are com

p
ared. S

om
e qu

e
sti

ons (e.g. “Is the country a n
et lender o

r a n
et 
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 borrow
e

r?
”) require the a

pplication of theoretical 
concepts discussed in cla

ss to the chan
ging 

reality o
f different e

cono
m

ies. F
inally, som

e oth
er

 questions (e.g. “D
o the grow

th rate of labor 

productivity and the un
e

m
plo

ym
ent rate m

ove in the 
sam

e dire
ction?

 W
h

y not?
”) aim

 to bring to 

the fore the th
eoretical re

lationships object of th
e course. 

 D
uring th

e class pe
riod w

hen the data
-visualization

 exercises are discusse
d the students’ 

w
ork –both their data plo

ts and their answ
e

r to the
 discussion questions--are projected on vid

eo 

screens. O
ver the last three ye

ars I have m
ade use 

of a technolo
g

y-intensive
 classroom

 setup w
ith 

m
ultiple video projectors and a digital w

hiteboard.
 T

hose are not essential com
ponents of this 

activity but the
y facilitate the visualization of t

rends, cycles and d
e

gre
es of association betw

e
en 

variables. M
oreover, I be

lieve that the fa
ct that s

tudents see their w
o

rk projected fo
r eve

rybod
y 

else to see se
rves to prod

uce a certain d
e

gre
e of p
eer pressure that m

a
rgina

lly im
proves the 

avera
ge quality of their w

ork. It is during th
e in-
class discussion period w

hen the aspe
cts of 

quantitative literacy, or n
um

eracy, b
ecom

es centra
l

 to the course. A
s the stu

dents w
ork throu

gh 

their individual discussion questions the
y gain con

fidence in readin
g and interpretin

g the d
ata 

associated w
ith the assignm

ent. A
lso, as the sam

e
 d

iscussion question is addressed a
cross 

different countries studen
ts are able to obse

rve di
fferent ord

ers of m
a

gnitud
e, proportion and sign 

of m
acro

econom
ic m

a
gnitudes under stud

y, effectivel
y d

evelopin
g a true co

ntext for their 

theoretical stud
y of e

con
om

ics. 

 A
ssessm

ent 

F
or the purpose of this p

aper I w
ill focus on the c

hallenges associated w
ith the discussion 

of a standard production function, the derivation o
f the concept of labor p

ro
ductivity, its 

connection to the dem
an

d for labor, an
d –finally, t

o the concept of the un
e

m
plo

ym
ent rate.  

 O
ne of the data-visualization exercises com

pleted i
n this course covers the topic of labor 

productivity and its relationship to the unem
plo

ym
e

nt rate. O
ver the ye

ars, m
ost of m

y in-class 

exam
s have included que

stions on these concepts. T
h

e phrasin
g of the qu

estions has evolved but 

the focus rem
ains on the sam

e issue: econom
ic the

or
y te

ach
es us that as pro

ductivity incre
ases, 

other things bein
g equal, the unem

plo
ym

ent rate d
ec

re
ases. In m

y experience, students tend to 

struggle w
ith the notion that as w

orke
rs becom

e m
or

e productive th
e dem

an
d for their labor 
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 increases. T
heir “m

icro” thinking, discussed ea
rlie

r in this paper, leads the
m

 to conclude that 

em
plo

ye
rs dem

and few
e

r w
orkers on

ce these w
orkers b

ecom
e m

ore produ
ctive. 

 In the fall sem
este

rs of 2
008 and 2009, prior to th

e inclusion of data-visualization 

exercises in the course, I asked students to identi
fy in a diagram

 the im
pact of an increase in total 

factor produ
ctivity on ou

tput and on the m
arginal p

roductivity of labo
r. A

lthough, in gen
eral 

term
s, the students displaye

d th
eir know

led
ge o

f th
e concepts at stake thro

ugh a p
roficient 

replication of the graphs discussed in class, the
y 

struggled w
hen confronted

 w
ith the task of 

evaluatin
g a reporter’s statem

ent contradicting int
erm

ediate m
a

croe
conom

ic theory. In fact, as 

the students w
ere asked to analyze info

rm
ation, ra

t
her than to replicate m

aterial cove
red in 

lectures, the avera
ge sco

res on these spe
cific ques

tions dropped from
 75%

 to 34%
 and their 

standard deviations incre
ased from

 0.15 to 0.25. D
u

e to the sm
all size of the populations under 

stud
y I w

ill not attem
pt to draw

 con
clusions about 

the statistical robustness of these figures. 

N
evertheless, one could argue that as students w

e
re

 pushed up the skill p
yram

id representing 

B
loom

’s (1956) taxonom
y of le

arnin
g obje

ctives the
y

 faltered at the m
ore dem

anding task.  

 In the fall sem
este

rs of 2
011 and 2012, afte

r the i
nclusion of data-visualization exercises 

in the course, I asked stu
dents to identify in the 

sa
m

e sets of dia
gram

s the im
pact of decre

ases in 

either capital expenditure or in total factor produ
ctivity on output, the m

a
rginal productivity of 

labor, and the unem
plo

ym
ent rate. T

he ph
rasin

g of t
he questions w

as m
ore specific th

an in 

previous tests but it also dem
anded that students r

elate ch
an

ges in production and in labor 

productivity to chan
ges in the unem

plo
ym

ent rate. T
he ave

ra
ge scores on th

ese questions w
ere 

57%
 in 2011 and 62%

 in 2012, w
ith standard deviatio

ns of 0.41 and 0.29, respectively. N
otice 

that although the stand
ard deviations of the post q

uantitative case stud
y test scores have 

increased relative to the pre quantitative case stu
d

y test sco
res the 2009 an

d 2012 values are very 

sim
ilar.
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Concept Data Series and Codes 
Data 

Transformation 

Purchasing Power 
Parity 

(a) Japan / U.S. Foreign Exchange Rate (DEXJPUS) 
(b) Consumer Price Index for All Urban Consumers: All Items (CPIAUCSL) 
(c) Consumer Price Index of All Items in Japan© (JPNCPIALLMINMEI) 

c/b 

Corporate Risk 
Premium 

(a) Moody’s Seasoned Baa Corporate Bond Yield (BAA) 
(b) Moody’s Seasoned Aaa Corporate Bond Yield (AAA) 

a-b 

Inflation Expectations 
(a) 30-Year Treasury’s Constant Maturity Bond Rate (DGS30) 
(b) 30-Year Treasury’s Inflation-Indexed Bonds (WTP30A28) 

a-b 

Sovereign Debt Risk 
Premium 

(a) Interest Rates, Government Securities, Government Bonds for Spain (INTGSBESM193N) 
(b) Interest Rates, Government Securities, Government Bonds for Germany (INTGSBDEM193N) 

a-b 

The Interest Swap 
Spread 

(a) 10-Year Swap Rate (MSWP10) 
(b) 10-Year Treasury’s Constant Maturity Rate (WGS10YR) 

a-b 

Nominal and Real 
Interest Rates 

(a) 30-Year Conventional Mortgage Rate (MORTG) 
(b) Consumer Price Index for All Urban Consumers (CPIAUCSL) (Unit: Percent Change) 

a-b 

Taylor Rule 

(a) Effective Federal Funds Rate (FEDFUNDS) 
(b) Consumer Price Index for All Urban Consumers (CPIAUCSL) (Unit: Percent Change) 
(c) Civilian Unemployment Rate (UNRATE) 
(d) Natural Rate of Unemployment (Long-Term) (NROU) 

1+(1.5*b) 
-(1*(c-d)) 

 
 Table 1: Economic Concepts and Data Visualization through FRED 
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Figure 1: Yield on 30-Year Treasury’s Inflation-Indexed Bonds (WTP30A28) and Yield on the 30-Year Treasury’s Constant Maturity Bond 
Rate (DGS30) 
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Figure 2: Spread between the 30-Year Treasury’s Constant Maturity Bond Rate (DGS30) and the 30-Year Treasury’s Inflation-Indexed Bonds 
(WTP30A28). 


