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Exploring Open Source Statistical Analysis
Software as a Viable Alternative to
Proprietary Models
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|dentifying Analysis Needs

r Ad hoc research and analysis projects continue to increase in
regularity and complexity

r Growing use of predictive analytics to forecast student enroliment
trends and success outcomes in higher education

r Important to have access to robust, reliable analysis software
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|dentifying Analysis Needs

r How do you identify and choose the software needed for statistical
analyses and modeling at your institution?

0
0
0

We use whatever the institution provides!
We use an outside vendor to conduct analyses.

Our decision is based on extensive product testing and a
complex costbenefit analysis.

Throw darts at pictures of software manufacturers.

With our unlimited budget in IR, we purchase all possible
software packages and use the one that fits our needs.

Wait, we get to choose??!!
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|dentifying Analysis Needs

r At Mot t | wedove used vari ous tool s
needs:

0 IBM SPSS

d Microsoft Office
r MS Access
r Excel

0 REMARK
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Shifting Needs and Resources

r Trend in higher education of institutions adopting opesource
software packages

r - Often sighted as a strategy for reducing spending/saving money

r Many factors at work:
d Software licensing costs on the rise

d Increased migration to clouebased services and support have
pushed these costs higher

0 Software piracy has impacted core package sales for software
developers and vendors

r Opensource software address many of these issues for end users
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What is OpeHrSource?

r Software developed and maintained by a community of users
r Freely available and openly distributed

r Source code is open for editinganyone can modify and change the
program

d Allows for continual improvement
0 Troubleshooting
d User forums

r Downside

d Inactive or smaller communities of users can hinder regular
updating and troubleshooting

d May not have all of the features and support that proprietary
(paid) software packages offer
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OpenSource Statistical Analysis Software

r Mott Community College IR analysts evaluated different opsource
and proprietary options

r Inthe end, two analysis packages were chosen

" PSPP

d Chosen as an opessource replacement for the IBM owned
Statistical Package for the Social Sciences (SPSS)

0 Statistical analysis software w,
Graphical User Interface (GUI)

r KNI ME (promsynced 0

0 Analytics platform that allows users to conduct simple to
complex analyses

d Lends itself to predictive modeling
Reads data from multiple sources (e.g. Excel, XML, CSV)
d Data mining

ox
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PSPP vs. SPSS

r Used a recent analysis aAccuplacef Math placement cut scores to
highlight the differences and similarities of SPSS and PSPP

r The same analyses were conducted using both platforms
0 Frequencies and descriptive statistics
0 Crosstabs and Chsquares
0 Logistic Regression
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PSPP vs. SPSS

r Both platforms allow users to set up analyses through a Graphical
User Interface (GUI shown below) or syntax entry

SPSS PSPP

MAIH 123 120 Placement C O R MR P e A AT G
Jata Transform Analze Graphs Utiities Windows Help
Transform  Analyze  Direct Marketing  Graphs  Utilities  Extensions  Window  Help a =
H e =3 " g = = e Q 2T %
e BBl b BE B A9
H = — B e H U4 TS FirstCourseTerr] Math_120_Grade | MATH_120_Grade_| Math_120 Placs_Raw| Math_120_Place_CODEL| Arfth_Raw_Scors | Alg_Raw_Score | CollRaw_Score | Arith_Score_CODED | Alg_Scors_(
01213 0 0 120 3 » 7 : 0
& FirstCourseTerm | ¢ Math_120_Grade & MATH_120_Grade_CO | ¢ Math_120_Place_Raw 02 3 ! = 3 w * : !
2/ DED 010/4 40 1 130 3 m 0 % 1
2012/3 0 0 120 112 40 1 120 3 101 7 1
201012 35 1 120 163 40 1 120 3 118 64 1
2015/4 40 1 120 3 7 54 1
2010/4 40 1 130
0114 40 1 120 3 118 61 1
201172 4.0 1 120 20158 40 1 120 3 & 5 . 1
2016/3 4.0 1 120 20152 35 1 120 3 109 7 i 1
2015/4 40 1 120 0134 30 1 130 3 117 8 2 1
2011/4 40 1 120 2012/4 40 1 120 3 91 78 3 1
2015/3 4.0 1 120 2010/4 20 1 120 3 a0 5 1
2015/2 35 1 120 0124 35 1 120 3 106 57 1
20134 30 1 130 118 40 2 120 3 @ &0 : 1
0102 40 1 120 3 8 7 1
2012/4 4.0 1 120 0134 40 1 101 2 75 4 . 1
2010/4 20 1 120 0132 30 1 120 3 8 n 1
2012/4 35 1 120 20143 40 1 120 3 7 7 . 1
201173 4.0 1 120 2013/3 3s 1 120 3 & % 1
2010/2 4 0 1 120 2013/2 4.0 1 161 ! 91 87 5 1
2013/4 40 1 101 0102 40 1 130 3 % % 54 1
201312 30 ] 120 0103 40 1 120 3 ) 7 : 1
2014/2 0 0 120 3 86 64 1
201473 4.0 1 120 0142 3s 1 120 3 116 5 . 1
201373 35 1 120 2010/3 40 2 160 3 72 56 1
2013/2 4.0 1 161 20164 25 1 130 3 117 101 2 1
2010/2 4.0 1 130 2013/2 3s 1 120 3 8 7 1
2010/3 4.0 1 120 2010/4 40 1 120 3 116 72 } 1
2014,2 0 0 120 2010/3 30 :} 120 & 53 1)
201412 35 1 120 Ll

Filter off Weiohts off No Solit
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PSPP vs. SPSS

r Both platforms allow users to set up analyses through a Graphical
User Interface (GUI) or syntax entry (Syntax shown below)

SPSS PSPP

R i 0 . 0
nn =
g Syt M SPS Statisics Syt Edior -oj B BoQ =T
file Edt View Dafa Translorm Andlee DiretMariefng Graphs Uliifies Rum Tools Bdensions \Vindow Help ¢ PSPPIRE Syntax Editor £ ﬂn

Lt TN FLTEEY
TIkz: MPI -------- o

]

[ I s s M 0 M s 0 M I s s M s e I M I M ML M

IBM SPSS Suafitcs Processorisready | | UnicodeON Ln1Col1 | NUM S ‘ ‘ | ‘ ‘ o
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PSPP vs. SPSS

r In both platforms, users can toggle between data and variable views

SPSS

SIVIALH 1£5 12U PIGCEITIENL LUL SCOTE ATIAIYSIS 1UUD 1053V [LIALEdELT ] = IBIVI DFDD DLdusuics Uald tuion

File Edit View Data Transform Analyze DirectMarketing Graphs  Ulilities Extensions  Window Help

= T pu | . N@" ABC
= H & Lale | g} & % B H & md 9 O 9
Name Type Width | Decimals Label Values Missing Columns Align Measure Role
1 Datatel_ID String 7 0 None None 10 Left & Nominal N Input
2 FirstCourseTerm String 6 0 First Term student took a Math course None None 13 Left & Nominal N Input
3 Math_120_Grade Numeric 8 1 Grade earned in MATH-120 None None 17 Right & Scale N Input
4 MATH_120_Grade_CODED Numeric 8 0 MATH-120 Grade Coded None None 22 Right & Nominal N Input
5 Math_120_Place_Raw Numeric 8 0 MATH-120 Math Placement Score RAW None None 18 = Right & Scale N Input
6 Math_120_Place_CODED Numeric 8 0 MATH-120 Placement CODED None None 20 = Right & Scale N Input
7 Avrith_Raw_Score Numeric 8 0 Avrithmetic sub-test raw score None None 17 Right & Scale N Input
8 Alg_Raw_Score Numeric 8 0 Algebra sub-test raw score None None 14 = Right & Scale N Input
9 Coll_Raw_Score Numeric 8 0 College Algebra sub-test raw score None None 14 Right & Scale N Input
10 Avrith_Score_CODED Numeric 8 0 Coded arithmetic score {0, 20-62}. None 18 Right & Nominal N Input
1 Alg_Score_CODED Numeric 8 0 Coded algebra score {0, 20-52} None 17 Right &5 Nominal N Input
12 filter_$ Numeric 1 0 (Arith_Score_CODED=1) & (Alg_Score_CODED=1... {0, Not Sele... None 10 Right & Nominal N Input
14
15
16
17
18
[ ] *MATH 123 120 Placement Cut Score Analysis 100616.sav [DataSet1] — PSPPIRE Data Editor
Sile Edit View Data Transform Analyze Graphs Utilities Windows Help
e | (=== By 7.
= & B = P S
wariabl| Name Type Width| Decimall Label Value Labels Missing Yalues Column| align Measure Role
1 |Datatel_ID String |7 None +.|[None - [10 Left  |Nominal  &|Input -
2 |FirstCourseTerm String .6 First Term student took a Math course. None ... ||None 13 Left = |Nominal f|Input b=
3||Math_120_Grade Numeric |...||8 1 Grade earned in MATH-120 None <.t |[Mone |17 Right = |Scale B |nput =
4||MATH_120_Grade_CODED Nummeric |...||8 o MATH-120 Grade Coded None «.v||None |17 Right Nominal &% |Input =
5 {|Math_120_Place_Raw Numeric |...||8 0 MATH-120 Math Placement Score RAW None ... ||None . ||18 Right = |Scale B |nput 2
6 |Math_120_Place_CODED Numeric |...|8 0 MATH-120 Placement CODED None «.. ||None |20 Right = |Scale B [input -
7 || Arith_Raw_Score Numeric |...||8 0 Arithmetic sub-test raw score None ... ||None 17 Right = |Scale B [input p<3
8 ||Alg_Raw_Score Numeric .. |[8 1] Algebra sub-test raw score None oo |[None .. ||14 Right = [Scale B |nput -
9|Coll_Raw_Score Numeric |...||8 li} College Algebra sub-test raw score None ... ||None [14 Right = |Scale B [input p<3
10| Arith_Score_CODED Numeric |...||8 0 Coded arithmetic score {0, 20-62}... ... ||None . ||18 Right <= |Nominal &% |Input <3
11| Alg_Score_CODED numeric [..|l8 |0 Coded algebra score {0, 2052} .../ |None A7 |Right = [Nominal  Sefinput @
12| filter_¢ Numeric |...||1 0 (Arith_Score_CODED=1) & (Alg_Score_CODED=1) (FILTER) {0, Not Selected}... .. |[None .||10 Right = |Nominal &% |Input <3
13




PSPP vs. SPSS

r In both platforms, Chsquare output is similar
0 Difference in number of decimal places values reported to
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Chi-Square Tests

Value df Asymg Sig. (2-sided)
Pearson Chi-Square 7.447 024
Likelihood Ratio 7.886 2 019
Linear-by-Linear

4.481 1 034

Association
N of Valid Cases 1332

|

PSPP
Chi-square tests,
Statistic Value | df | Asymp. Sig. (2-tailed)
Pearson Chi-Square 745 | 2 024
Likelthood Ratio 789 | 2 019
Linear-by-Linear Association | 4.48 | 1 034
N of Valid Cases 1330

|
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PSPP vs. SPSS

r The setup for conducting a Binary Logistic Regression appears to be
similar for both platforms

SPSS PSPP

j & ABS
\ ad D v

MATH_120_Grade CO| ¢’ Math_120_Place_Raw | ¢ Math_120_Place CODED | & Aith Raw _Score | & Alg Raw_Score | ¢ Coll Raw_Score | &

#5490 h BB

ourseTerm| &7 Math_120_Grade

n n 120, 2 38
2] Logistic Regression
Dependent il
@a Datatel_ID e MATH-120 Grade Coded [MATH_120_Grade_CODED]
‘4 First Term studenttook a Math course. [FirstCourseTerm] Block 1 of 1
& Grade eamed in MATH-120 [Math_120_Grade]
& MATH-120 Wath Placement Score RAW [ath_120_Place_Raw] Next
& MATH-120 Placement CODED [Math_120_Place_CODED] Covariates:
& Arthmetic sub-test raw score [Arith_Raw_Score] i R Scare
& Algebra sub-test raw score [Alg_Raw_Score] e
& College Algebra sub-test raw score [Coll_Raw_Score] 9w 20
oded arithmetic score [Arth_Score_CODED]
0ded algebra score [Alg_Score_CODED)]
& (Avith_Score_CODED=1) & (Alg_Score_CODED=1) (FILTER) fiter_$]
54
Method: |Enter &
Selection Variaple:
=
Cancel || Help 29
40 g 120 3 116 72
3.0 1 120 3 53
20 1 120 3 2% 57




