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The volume of and the push to Teachers, principals,
make use educational data is administrators and analysts often
growing: have difficulty keeping pace.

More people must become
data savvy (teachers,
coordinators, etc.)

Leadership may request
cyclical reporting to establish
and monitor trends

Little time to document 3
business rules or standardize >
data storage practices

Quality control can take time or
be difficult to manage
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Some familiar scenarios
(using data stored in SQL, Oracle, Access, etc.)

The same data points are

necessary across
reporting cycles
Process to acquire and

report data is repetitive
across reporting cycles

A non-technical person
may be tasked with

reporting responsibility
Lack of documentation

Analysts report shortage
of storage space on
network or external hard
drives

* Analysts are maintaining

idiosyncratic versions of
various data elements
(e.g. test score files,
student attendance files,
etc.)

Idiosyncratic versions
have commonalities
across analyst versions

Separate data requests
completed by different
analysts yield conflicting
results (e.g. a school
mean test score)
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- Databases (e.g., SQL, Oracle, Access, etc.) allow
for basic data base connectivity:

— Open Database Connectivity (ODBC)

— Object Linking and Embedding Database
(OLEDB)

— These are often standard on computers

- ODBC/OLEDB connections are frameworks to
allow data manipulation software (e.g. Excel,
SPSS, SAS) to communicate with databases
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Step 4.
Summarize raw data

Step 3.
Retrieve raw data

Step 2.

Connect to ODBC
Data Source

Step 1.
Create new ODBC
Data Source
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 To follow the steps in our road map to connectivity,
let’'s assume the following example:

— District leadership has asked us to examine reading
achievement as measured by reading assessment
achievement levels

— Leadership is specifically interested in 6" grade student
performance

— They want to examine performance by student Limited
English Proficient (LEP) status.

— The data we need to obtain are stored in an Access
database
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» The first step is to create an ODBC Data Source
centered on an existing database such as Access,
SQL, or Oracle. ODBC Data Sources are
frameworks, or linkages for software packages
such as SPSS to communicate with databases
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* Type '‘ODBC’ in Search Box and press Enter

. S&5
. Startup
. TechSmith
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 Click ‘Add’ to begin adding a new ODBC data

SO u rce -2 ODBC Data Source Administrator

(=]

User DSN | System DSN I File DSN I Drivers | Tracing | Connection Pooling I About |

User Diata Sources:

4 | 1]

Name Driver
dBASE Files Microgoft Access dBASE Driver (".dbf, “ndx
Excel Files Microgoft Excel Driver (*xds, *xdsx, *xdsm, *x

M5 Access Database Microsoft Access Drver "mdb, *accdb)

and can only be used on the cument machine.

Bemove

Configure...

An ODBC User data source stores information about how to connect to
D the indicated data provider. A User data source is only visible to you,

| oKk || cancel |

Apply

Help

/
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1. Choose driver for connection to a source (in this
example, we connect to an Access database)
2. Click Finish

Create Mew Data Source

Select a driver for which you want to set up a data source.

MName Vers | 1

Microsoft Access dBASE Driver (" .dbf, *.ndxl *.M.E
: 14.0

Microsoft Access Text Driver (“hd, ~cav) 14.0

=
ik |

Microsaft Bxcel Driver ("ads, *xdsx, “xdsm, = xdsh) 14.0

Postgre SAL ANSIHE4) 5.01
Postgre SGL Unicodefbd) 501
SQL Server 6.01
1| 1 b

< Back [ Finish ‘rr{w

10
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Name the database connection

1. Name the connection to the database
2. Click ‘Select’ button under Database

ODBC Microsoft Access Setup

=)

Data Source Name: relma_access_connect]
Description: \ 1
Database

Database:
\|'>SElect... | | Create. .. | | Repair... | |Enmpaci...|

System Database

@ None

| Database:

| OK |

Cancel

Advanced. ..

Options ==
Pt 11
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1. Navigate to location of the database (the Access
database we want to connect to in this example)

2. Select source database
3. Click OK 1

Select Database | 22 | ,3
2 Database Mame Directories: oK
\ connect_training.accdb o Nconnegfion_test
Cancel
connect training . accad™ IE:”:’ -~
[~ Users
= Jason hicin
(= Desktop [F Read Only
= connection_test
£ pssa_data il ] Exclusive
List Files of Type: Drives:
Access Databases ("mi + = I -
12
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* Click OK button under Database\

ODBC Microsoft Access Setup @
Data Source Name: relma_access_connect| 4 QK
Description:

Cancel
Databasze
Database: Help

Select... | | Create... | | Hepair... | |Eumpad...
Advanced...

System Database

@ Mone

") Database:

W T I
yslem Lalabase. ..

Options =3
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1. New data source listed in ODBC directory

2 ) CI iCk O K -3 ODBC Data Source Administrator @ |

User DSN | System DSN | File DSN | Drivers | Tracing | Connection Pooling | About |

User Data Sources:

Mame

dBASE Files
Exczel Files

\ M5 Access Database
relma_access_connect Microsoft Access Driver ("mdb, *.accdb)

Drriver
Microsoft Access dBASE Driver (*.dbf, *.nd Rem

Microsoft Bxcel Driver (s, *xdsx, *xdsm, © =
Microsoft Access Driver ("mdb, *accdb) Configure...

ove

i

] | F

: An ODBC User data source stores information about how to connect to
D} the indicated data provider. A User data source is onby visible to you,
—  and can only be used on the cument machine.

OK || Camesl | ool Help

14
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* Now that our ODBC data source exists for
communicating with the database, the information
In the database can be extracted directly into other
software packages (e.g. SPSS) for further
manipulation
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1. Open an instance of SPSS (screenshots use SPSS 22.0)
2. Navigate to the File menu in SPSS
3. Click on ‘Open Database’
4. Select ‘New Query’ 1
2 \@ Untitledl [DataSet0] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs  Utlilities Add-
Hew ‘ % = E
Open b i e e
3//vﬂpen Database ¢ \ed New Query... N
(5 Read Text Data.. 2 Edit Query...
Read Cognos Data... % Run Query...
M c ]

16
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1. Select the data source of interest (in this example,
the relma_access connect data source)

2 " CI iCk N eXt ODBC Data Sources

1 B3 dBASE Files

B3 Excel Files
&8 MS Access Database
[ relma_access_connect

| Add ODBC Data Source...|

Selectthe table types.
[+ Tables [] views [] Synonyms

[] System tables

2 = [Cancel][ Help ] .
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« Now we can view data tables in the database

— student_assessments ¢ jcet pata
- Student demographiCS Selectthe fields you want to retrieve. Then click the arrow button or drag the fields to the Retrieve Fields list.

Tip: Selecting a table selects all of its fields.

- Press ‘+ button  [f5memen
to list variables in”
student_demogr

aphics table

[ Sortfieldnames  Show: [+ Tables

() (1)

18
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1. Click on variables in student_demographics table
2. Click»arrow to move variables to query window

Available Tables: Retrieve Fields in this Order:
. 1§ student_demographics - 2. student_demographics.student_id

a) StUdent_Id f% D % student_demographics.student_grade

(student 1 -8, student_id

d tf t % school_id

identtication B school_year

number) &, student_grade

% student_enroll_status_cd
b) Student grad -8 student_enroll_status
- % student_gender

e (student grade &, student_ethnicity_cd

| | % student_ethnicity_desc 2

eve ) -8 student_swd_cd 2 /

% student_swd_desc

c) Student lep 8 ctudent 1ep, ¢

desc (student i svwwinenl - B PN

LEP status ._ 2

L [7] Sortfieldnames  Show: [ Tables
description)
3' CIICk NeXt < Back || Next =] | Finish || cancel || Help | 19
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1. Press ‘+' to list variables in student _assessments

wme Tables: Retrieve Fields in this Order:

E--% student_assessments % student_demographics.student_id
2 . Select % I % student_demographics.student_grade
. % student_id % student_demaographics.student_|lep_des
read | ng aCh m nt IVI -8 math_scalescore 2 student_assessments.reading_achmnt_

~8 math_achmnt_Ivl -

fr m B math_zscore
(@) -8 mat:_testgrade \3
student_assessme | & s

-2 reading_achmnt_Ivl

nts table & im0

% reading_testgrade

3. Click »arrow to  |® B emeomne
move variable to 4

query window
4. Click Next

[[] Sortfieldnames  Show: [ Tabl\s

= Back || Mext =

[Finish ][Cancel][ Help ]

20
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Adding/deleting relationships

Auto Join will
find variables
In common

among tables
and join them
automatically

Un-Check the
Auto Join
Tables button
(all joins are
removed)

Specify Relationships

In order to retrieve data from multiple tables, you must specify how to join them. To indicate a join, first select
the type of join that you want. Then drag a field from one table over the correspaonding field in the other table.

Alternatively, you can select the two fields and press the Join button.

= student_demographics = student_assessments

o COUNTER |=|, y[ID COUNMTER
school_id DOUBLE i math_achmnt_Ivl DOUBLE
school_year DOUBLE math_scalescore DOUBLE
student_birthdate DATETIME math_testgrade DOUBLE
student_enroll_status YVARCHAR math_zscare DOUBLE
student_enroll_status_cd VARCHAR reading_achmnt_ivl DOUBLE
student_entry_cd VARCHAR 1 reading_scalescore  DOUBLE
student_entry_date DATETIME reading_testgrade DOUBLE
student_esl_cd YVARCHAR reading_zscore DOUBLE
student_esl_desc YVARCHAR student_id VARCHAR
student_ethnicity_cd VARCHAR [4] [v]
student_ethnicity_desc YVARCHAR

student_gender YARCHAR

student_gifted_cd VARCHAR

student_grade VARCHAR

student_id YARCHAR

student_lep_cd VARCHAR [+

| e emn—————_ " |

I+

[

Join Type: | Inner H'|

| = Back || Next > || Finish || cancel || Help |

21
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1. Change type of join using drop-down button

] Specify Relationships
a) I n ner JO| n retu rns Only In order to retrieve data from multiple tables, you must specify how to join them. To indicate a join, first select

the type of join that you want. Then drag a field from one table over the corresponding field in the other table.

reCO rds Wlth matCh | ng Alternatively, you can select the two fields and press the Join button.
student_ids in both

=] student_demngraﬂﬂgs = gtudent_assessments T
tableS I ! COUNTER =], 41D COUNTER
b R ht J . t Il school_id I math_achmnt_Iv DOUBLE
~ ||school_year math_scalescore DOUBLE
) Ig Oln re urns a 26 student_birthdate math_testgrade DOUBLE
records from \ student_enroll_status math_zscore DOUBLE
student_enroll_status_cd VARCH; reading_achmnt_ivl DOUBLE
StUdent assessments student_entry_cd VARCHAR reading_scalescore DOUBLE
— . student_entry_date DATETIME reading_testgrade DOUBLE
and records with student_es!_cd VARCHAR reading_zscore DOUBLE
. student_gsl_desc VARCHAR student_id VARCHAR
matCheS |n student_gthnicity_cd VARCHAR [4] [¥]
’ student_ethnicity_desc VARCHAR
student_demographigs, |G
. student_fitted_cd VARCHAR
C) Left Join returns all student_grade VARCHAR
student_id VARCHAR
reCOrdS frOm student_lgs, cd VARCHAR [+

student_demographicg‘
and records with

matches in _ -
student_assessments

JoinType: [ inner +—¥ < | ¥ Auto Join Tables

| < Back || Next = | Finish || cancel |[ Hep | 22
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1. Click and hold on
variable in one

.Q student_demographics 2 gludenl_assessments —
table, drag mouse o COUNTER |= iD COUNTER
. school_id DOUBLE math_achmni_l DOUBLE
school_year DOUBLE math_scalescore DOUBLE
to CO rres po n d | n g student_birthdate DATETIME math_testgrade DOUBLE
T H student_enroll_status VARCHAR miath_zscore DOUBLE
field in other table |Zian o e varcran Jeadng. achmalM DOLBLE
. . student_entry_cd YARCHAR reading_scalescore DOUBLE
(|n th|S example, student_eniry_date DATETIME reading_testgrade = DOUBLE
t student_esi_cd VARCHAR reading_zscore DOUBLE
student_esl_desc VARCHAR studeni_id VARCHAR
create student_ethnicity_cd VARCHAR 'li','|' Ir
1 1 student_ethnicity_desc YARCHAR
relatlonSh I p from student_gender VARCHAR
. student_gifted_cd VARCHAR
StUdent |d't0' student_grade VARCHAR
. student_id VARCHAR
StUdent |d student_lep_cd VARCHAR [+
2. Be sure that
‘ ’ L] L] L] | |
Inner’ is specified L o
4 F
In the Joint Type
Join Type: Inner 4—+ | | Auto Join Tables

dropdown box et 4>

Right Outer +—m

3. Click Next Leouter_w—p](Nen > Finisn | Cancel || Help | -
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» Returned data can be filtered during retrieval
1. Select ,2

Fields: Criteria:
Student_grade E..%"..gt?;nt_demngra - r Sﬁﬂ;ens;sLnenn;lngraphimsm|=Relatinn ’||II:EIprlrressinn2 —
from Column 3 e ) \
to filter window | & senooses 3
% student_grade| 1
2. Use drop- § Depitptie i
down to select “ : v |
. . Eunclions [T] Randomly Sample Cases
Crlterla ABS(numesxpr) ﬂ Sampling Method Sample Size
. [P ASCI(strexpr) @ @
operation (‘=*) |umumesn | |
. ) CEILIMNG(numexpr) & -
3. Enter ‘006’ to CHAR(asciicode) v
COMCAT(strexpr strexpr)
retu N Only 6th CONVERT(expr,datatype
COS(radians) E
grade student a1

data [Erﬂmpt Fur‘u’alue___] 4
4. C“Ck NeXt [{ Eack][ﬂext }][ Finish%:ancel][ Help ]

24
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Define variables during data retrieval

* The query can recode character string data to
numeric during retrieval

1.

Check the box
to recode
chosen
variables to
numeric (not in
this example)

Change width
for character
string
variables (or
minimize
based on
observed
values)

3. Click Next

Vi
Result Variable Name Data Type ﬁ“ me:cm
=g
student_demographics.student_id student_id String [
student_demographics.student_grade | student_grade String
student_demographics.student_lep_de...| student_lep_desc String
student_assessments.reading_achmnt... reading_achmnt_Ivl Mumeric
Width for variable-width string fields: [ Migfmize string widths based on observed values

| < Back || Next = || Finish | Cancel || Help |

25
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* The query wizard generates SQL code for use inside
SPSS syntax windows

SELECT TO.student_id, TO.student_grade, TO.student_lep_desc, T1.reading_achmnt_iv FROM
student_demographics TO, student_assessments T1 WHERE T0.student_id = T1.student_id AND
(TO.student_grade ="06"

1. First option
will pull data
directly into
SPSS

2. Second
option will /
paste in ittt o i
SPSS syntax ,2?SLTS‘ZS;’ISfii‘i;:tiiiziﬁf::’;ummmm 3
window X — /
3. Click Finish | // | (o)

[{ Eack][ ][ij'sh ][Cancel][ Help ] 26
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Retrieved data in table form

* Resulting data returned to SPSS, ready for

analysis

i

|5tudent_id student _grade | student lep desc

(=T = IR I o3 TR . i TR Y S P o ¥ T

— || —
-k || =

1668822
8281080
8282887
8284052
8289278
8294530
8298963
82992435
8300223
8300224
8300231

06
06
06
06
06
06
06
06
06
06
06

LEF with End Date
LEF with End Date
LEF with End Date
LEF with End Date
LEF with End Date
LEP with End Date
LEP with End Date
LEP with End Date
LEF with End Date
LEF with End Date
LEF with End Date

reading_achmnt_ vl
3.00
3.00
2.00
2.00
2.00
3.00
3.00
3.00
3.00
3.00
3.00

var

27
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* If we want something that is more friendly for
leadership, we may want to summarize the raw

data

* For this example, we will use a Crosstabs analysis
to summarize the data

28
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» Let's create a Crosstabs table using the returned data

— WEe'll specify reading achievement levels as columns and
student LEP status as rows

1. Click Analyze
2. Click Descriptive Statistics
3. Click Crosstabs //I

Iﬂﬁ *Outputl [Documentl] - IBM 5P55 Statistics Viewer

File Eait View Data Transform  [nset Format  Analyze  Graphs  Wilities  Add-ons  Window  Help
== | T e ! = = Reports N W=
=t = Q @ e = B
| ﬁ " DEE-':HI:'H'!'E Stahshcs E[Equgncigg___ L
+ 1&| Output b :
Compare Means Descriptives. 3
i b
2 General Linear Model A, Explore.. /
Generalized Linear Models k
- &% Crosstabs.. o
Mixed Models k
TURF Analysis
Corelate b
Ratio.,
Regression ; I Ratio
Loglinear } £ 0.

[ ] SNSRI PR L S B [ | 29
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Click
reading_achmnt_|Ivl 3 4
2. Click arrow next to £ Crosstabs
Column(s) box 1 e Row(s)
3 . CIiCk 9.3 student_grad
N
student lep desc Column(s) Stje..

¥

4. Click arrow next to
Row(s) box 2 e
5. Click Cells box

["] Display clustered bar charts

[C] Suppress tables

:] [Beset ][Cancel][ Help ]

30
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Check the Row box under & crosstabs cell nisplay

P ercen tag es C-:u.unta | z-test
. . [« iDbserved .| | [[] Compare column proportions
(this will show us the ) Expecteg
distribution within LEP I Hide smll counts
Less than
category across
g y 1 \ Percentages Residuals
achievement levels) A row S
2. Click Continue ] Column ] Standardized
(] Total (| Adjusted standardized

Moninteger Weights
@ Round cell counts @ Round case weights
© Truncate cell counts © Truncate case weights

© Mo adjustments

i) ) i)

2

31
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1. Click OK to
generate table
Immediately
(Clicking Paste will
insert Crosstabs

syntax into an
SPSS syntax file)

i]-ﬁ: Crosstabs

&k student_id
&4 student_grade

|| Display clustered bar charts

[] Suppress tables

Row(s)

o4 student_lep_desc

Column(s):

&5 reading_achmnt_lvi

Layer 1 of 1

/DK ][ Paste ][ Reset ][Cancel][ Help ]
1

Statistics...

Cells...

Format...

32
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Now we have counts and percentages within each

LEP Status across Reading achievement levels

Should the parameters of the request change, or new
data become available, the data can quickly be

refreshed using the connection

studemt_lep_desc * reading_achmnt_h Crosstabulation

reading_achmnt_Ivl

student_lep_desc

1.00 2.00 3.00 4.00 Total
student_lep_desc  Currently LEP Count 104 aa Ga 3 268
% within - -
student_lep_desc 40.7% 32.8% 25.4% 11% 100.0%
LEP with End Date Count 18 73 241 45 3ra
% within -
student_lep_desc 4 8% 19.3% 63.8% 12.2% 100.0%
Mever classified LEP  Count 471 542 1196 3848 26493
% within -
student_lep_dese 18.1% 20.9% 46.0% 15.0% 100.0%
Tatal Count L] 703 15045 4348 3244
% within 184% | 21.7% | 464% | 135% | 100.0%
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Pasting the syntax

« Pasting the syntax can be advantageous for repetitive

tasks

1. Syntax for retrieving data from database
2. Syntax for generating crosstab table

1 <

[l

[l

GET DATA

MYPE=0DBC

[COMMECT="DSN=relma_access_connect;DBQ="+
‘C:\Users\Jason\Desktop\connection_test\connect_training.accdb;Driverld=25;FIL=M5 "+
‘Access:MaxBufferSize=2048;PageTimeout=5;

[SQL="5SELECT T0.student_id, T0.student_grade, T0.student_lep_desc, T1.reading_achmnt_i FROM "+
"student_demographics T0, student_assessments T1 WHERE T0.student_id = T1.student_id AND "+
“(T0_student_grade = "067)"

IASSUMEDSTRWIDTH=255.

CACHE.
EXECUTE.
DATASET NAME DataSet1 WINDOW/=
DATASET ACTIVATE DataSet1.
CROSSTABS
TABLES=student_lep_desc BY reading_achmnt_Ivl
[FORMAT=AVALUE TABLES
[CELLS=COUNT ROW
[COUNT ROUND CELL.

34
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25
26
27
23
29
30
31
32
33
34
35
35
37
33
39
40
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Maybe leadership wants data for 61" and 7" graders

Edit SQL syntax to pull both grade levels (compare
highlighted sections

LJ|GET DATA

MYPE=0DBC

[CONMECT=DSN=relma_access_connect;DBA=C:\Users\Jason\Desktop\connection_test\connect_training.accdb; Driverld=25;FIL=MS "+
‘Access;MaxBufferSize=2048;PageTimeout=5;

ISQAL=

"SELECT T0.student_id, TO student_grade, T0 student lep desc, T1.reading_achmnt_IW "+

"FROM student_demographics T0, student_assessments T1 "+

"WHERE T0.student_id = T1.student_id AND (T0_student_grade="08""

G /ASSUMEDSTRWIDTH=255.
LIGET DATA
MYPE=0DBC
[COMNECT=DSM=relma_access_connect;DBA=C\Users\Jason'\Desktoplconnection_Mst\connect_training.accdb; Driverld=25;FIL=MS "+
‘Access;MaxBufferSize=2043;PageTimeout=5; 1
'SAL=

"SELECT T0.student_id, TO.student_grade, T0.student_lep_desc, T1.reading_achmnt "+
"FROM student_demographics T0, student_assessments T1 "+

"WHERE T0.student_id = T1.student_id AND (T0_student_grade in{'06",07))"

0] /ASSUMEDSTRWIDTH=285.

35
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- Resulting data, with 61" and 7" graders, returned to
SPSS, ready for analysis

THO M-~ Bl A S

HetH

student_id | student_grade | student lep desc | reading_achmnt_Ivi var
1 1668622 06 LEP with End Date 3.00
2 8260933 ov LEP with End Date 3.00
3 8261910 ov LEP with End Date 4.00
4 6265445 ov LEP with End Date 1.00
5 8277585 ov LEP with End Date 3.00
6 8278256 ov LEP with End Date 2.00
7 8273101 ov LEP with End Date 2.00
8 8279372 ov LEP with End Date 2.00
9 8279434 ov LEP with End Date 3.00
10 6280342 ov LEP with End Date 2.00

36
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Contact:

Jason Schoeneberger, Ph.D.
Senior Researcher and Task Lead
REL Mid-Atlantic at ICF International
jason.schoeneberger@icfi.com
704-307-9395

Please visit www.relmidatlantic.org for other data
tools!
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