©
Critical thinking Assessment Test

INSTITUTIONAL REPORT

CENTER FOR ASSESSMENT & IMPROVEMENT OF LEARNING

TENNESSEE TECH
UNIVERSITY
© Tennessee Tech University 2013




Contacts

Center for Assessment and Improvement of Learning

Payments & Contracts

General Correspondence,
Orders & Information

Training & Reports
Reports & Analysis

Project PI & Co-Director
Project Co-PI & Co-

Director

Project Co-PI

Liz Honeycutt

Elizabeth Lisic
Kevin Harris

Katie Leming

Dr. Barry Stein

Dr. Ada Haynes

Dr. Michael
Redding

ehoneycutt@tntech.edu  931-372-3252

elisic@tntech.edu or
CAT@tntech.edu 931-372-3611
kharris@tntech.edu 931-372-3886

CATreports@tntech.edu 931-372-6118
bstein@tntech.edu 931-372-3562
ahaynes@tntech.edu 931-372-3815

mredding@tntech.edu  931-372-3135

Center for Assessment and Improvement of Learning

Box 5031
244 Mathews Hall
80 West 8t Street
Tennessee Tech University
Cookeville, TN 38505

Phone: 931-372-3252
Fax: 931-372-3722
Email: CAT@tntech.edu

External Evaluators

Rockman Et. Al

www.Rockman.com

Board

National Advisory

Dr. John Bransford
Dr. Donald Deeds

Dr. Peter Ewell

Dr. Michael Grant
Dr. Gregory Light

Dr. Patricia Turner

University of Washington
Drury University

NCHEMS

The National Center for Higher Education Management Systems

University of Colorado
Northwestern University

University of California




The CAT Instrument

The CAT instrument is a unique tool designed to assess and promote the improvement of critical thinking
and real-world problem solving skills. The instrument is the product of extensive development, testing,
and refinement with a broad range of institutions, faculty, and students across the country. The National
Science Foundation has provided support for many of these activities.

The CAT instrument is designed to assess a broad range of skills that faculty across the country feel are
important components of critical thinking and real world problem solving. The test was designed to be
interesting and engaging for students. All of the questions are derived from real world situations. Most of
the questions require short answer essay responses and a detailed scoring guide helps ensure good
scoring reliability.

The CAT instrument is scored by the institution's own faculty using the detailed scoring guide. Training is
provided to prepare institutions for this activity. During the scoring process faculty are able to see their
students' weaknesses and understand areas that need improvement. Faculty are encouraged to use the
CAT instrument as a mode! for developing authentic assessments and learning activities in their own
discipline that improve students' critical thinking and real-world problem solving skills. These features help
close the loop in assessment and quality improvement.

Effectively Using the CAT Instrument

Assessment Models/Designs

The CAT instrument is adaptable to a variety of assessment goals and designs. We discuss these
assessment goals and some of the more frequently used models below.

The CAT instrument can be used for a variety of assessment goals.
o Evaluate effects of college education
e Evaluate effects of a program of study
o Evaluate effects of a course
o Evaluate effects of informal learning experiences

There are a variety of assessment designs that can be employed with the CAT instrument. The
CAT instrument is very adaptable to various research/assessment designs because the test is very
sensitive to treatment effects and because the test can be used with all levels of college students
without floor effects (students obtaining the minimum score possible) or ceiling effects (students
obtaining the maximum score possible). These include:

e Pre-test/Post-test designs

o Test students at the beginning and end of course or experience (with or without
a control group).

o Test students when they are freshmen and then again when they are seniors
(true value added).

e Cross-sectional studies
o Compare freshmen to seniors (typical value-added analysis).
e Evaluate changes in program outcomes over time

o Compare scores on the CAT after program improvements to established
baseline scores that precede program changes.

o Compare scores on the CAT to national norms over time and look for
improvements.
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o Evaluate changes in programs or courses by comparison to a control group.

o Compare scores on the CAT for students who have had special
courses/experiences to those for a control group who have not had the special
courses/experiences.

Reducing Costs with Appropriate Sampling

We advocate a variety of practices to reduce the cost of testing without compromising the accuracy
of the assessment. For example, various sampling strategies can be used to reduce the need to
test all students. If that is not possible, then only a sample of the tests given might be scored. We
discuss two accepted methods of sampling to ensure valid and representative results. However, we
realize that the sampling techniques are not feasible at all institutions. Center staff will be happy to
discuss these and other alternatives in more detail.

1. Random sampling: A subset of the student population of interest is randomly selected
for testing/scoring. The larger the sample, the more confidence there is that the sample
is representative of the population of interest. In a random sample, all students have an
equal chance of being selected. This is not to be confused with a convenience sample
that includes only those students who volunteer to take the test.

2. Stratified random sampling: The population is divided into subgroups (e.g., Arts &
Sciences, Engineering, Education, etc.). A random sample of students within each
subgroup is then selected. The number of students in each randomly sampled
subgroup should be proportional to that group’s proportion of the population.
Stratification can help ensure a more representative sample with smaller sample sizes.

Sampling after Test Administration

In many institutions it is not possible to administer the test to a random sample of students within a class.
In these situations, we recommend administering the test to the larger group and then randomly sampling
tests from that group to score during the faculty scoring session. This procedure will allow institutions to
achieve a more representative sample without greatly increasing the faculty time needed to score tests.
We recommend having a minimum of 10 — 15 tests or pairs of tests per group (e.g., class, program of
study, etc.).

Scoring Accuracy Checks

At various times during the year, we conduct analyses of scoring accuracy and provide feedback about
the accuracy of scoring and, if necessary, specific recommendations for improving the accuracy of
scoring on a question-by-question basis. These reports are sent separately from the institutional summary
report.
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Using the Local Code Fields to ldentify Assessment Design

A local code field with 4 digits appears on the back of each test booklet. You should use this area to code
subgroups in your population so that the data can be easily analyzed.

Recommended Use of Local Code

Local Code
A A v | A
| |
1 2
Column 1: Use to indicate the Type of Design for data included in the report.
Column 2: Use to indicate the student's specific Treatment Condition in the design.

Column 3: Use to indicate the particular class that was being tested if a breakdown by
class is desired.

Column 1 Column 2 Column 3 &4

0 (or blank) = No Breakdown | O (or blank) = No Breakdown

1 = Breakdown only by 1 = Breakdown only by
course course

2 = Pretest/Post-test Design | 1 = Pretest
Matched Students 2 = Posttest
(identical ID #'s are used)

3 =Pretest/Post-test Design | 1 = Pretest

Not Mat 2=P
ot Matched Students osttest 0 (or blank) = No Breakdown

4 = Treatment vs. Control 0 = Control 1 — 99 = code for each
(single post-test used) 1 = Treatment course or section tested if
scores are to be compared
5 = Lower Division vs. Upper 1 = Lower Division by class
Division Students 2 = Upper Division

6 = Pretest/Post-test Design | 0 = Control Pretest
with Control Group 1 = Control Post-test
Matched Students 2 = Treatment Pretest
(identical ID #s are used) | 3 = Treatment Post-test

7 = Pretest/Post-test Design | 0 = Control Pretest
with Control Group Not 1 = Control Post-test
Matched Students 2 = Treatment Pretest

3 = Treatment Post-test

We can easily generate reports with breakdowns of data, if you use the coding scheme above. We
encourage you to contact us and discuss your plans for developing your local code before
administering the test.
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Example of How to Code Tests with Local Codes

Model/Design

Pre-test vs. Post-test
In three courses

(matched students)

Course 1 Course 2 Course 3
Pre-test Pre-test Pre-test
Local Code Local Code Local Code
12 1101 ] 12 [1 [0 ]2 | 2 [1]0 [3 |
Post-test Post-test Post-test
Local Code Local Code Local Code
2 12 o {1 ] 2 [2 [o 2 | (2 [2 [0 [3 |

A A u&

2 = Pre-test/Post-test Design

2 = Pre-test

(01, 02, or 03) = Course
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Correlations with Entering ACT and SAT Scores

Student scores on the CAT instrument correlate with their scores on college entrance exams like the ACT
and SAT. These entrance scores can explain about 25% of the variability in student performance on the
CAT instrument.

CAT 0.501* 0.516*
* correlations significant, p < .01 (updated on 8/10/10)

We provide the following table to show how the average entering ACT/SAT score at an institution might
impact upper division student performance on the CAT instrument at 4 year institutions.

CAT National User Norms
(Upper division undergraduate, 4 year institutions)

Average College Entrance Score* Upper division

ACT SAT CAT Score
{Composite) (Verbal & Quantitative) (Estimated)

13 620 10.79

15 740 13.07

1% 83:) 14.%8

19 910 16.30

C 5C :

21 990 17.82

23 1 07C') 19.:‘3‘-1

25 1 14C.) 20.6;

27 12é(') 22.19

29 13(-)(.) 23.71

3; 1 38(;) 25.23

33 1470 26.94

;
*Updated 8/10/10
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Your Institutional Report and Data Disk

CAT institutional reports provide information about your students’ scores on the CAT instrument with
descriptive information about sample demographics, mean score, minimum and maximum score, and
standard deviation. In addition, the report provides a detailed frequencies breakdown of the distribution of
answers (point values) for each question together with a general description of what the question is
measuring. The mean score for each question and the percent of total points attained is also included.
Current information about national norms is also provided. Additional comparisons are included as
specified by the use of local codes.

A data file in Excel format is provided on a CD. This file contains the following information:

¢ Individual student responses for all questions on the demographics page and final scores for
each test question

o The file includes two spreadsheets, one sheet includes all student data, the other sheet includes

only students that did not have excessive missing data. The report is based on student data that
is complete.

e The file also includes additional sheets with breakdowns of CAT scores that are included in the
printed report.

The CD also contains a copy of the general report and CAT material order forms. Contact Kevin Harris for
more information (kharris@tntech.edu, 931-372-3886).

Variable
Name Type Description
std_s1 Scale Entrance Exam Score as entered by the institution
gpa Scale QPA as entered by the institution
testnum Nominal | Test Booklet Number
stude1 Nominal | Student ID Number
loc-code Nominal | Local Code as entered by institution
| age Nominal | Age
| gender Nominal | Gender (0=Male; 1=Female)
spanish Nominal | Spanish/Hispanic/Latino (0=No; 1=Yes)
primary Nominal | English is primary language (0=No; 1=Yes)
profi1 Nominal | Proficiency with English Language (1=Excellent; 2=Very Good; 3=Good;
4=Fair; 5=Poor)
standing Nominal | Class Standing (1=Freshman; 2=Sophomore; 3= Junior; 4=Senior)
class Nominal | University Standing (Undergraduate=1; Graduate=2)
white Nominal | Race: White (0=No; 1=Yes)
black Nominal | Race: Black or African American (0=No; 1=Yes)
amer1 Nominal | Race: American Indian or Alaska Native (0=No; 1=Yes)
asian Nominal | Race: Asian (0=No; 1=Yes)
nativi Nominal | Race: Native Hawaiian or Other Pacific Islander (0=No; 1=Yes)
other1 Nominal | Race: Other (0=No; 1=Yes)
q1f—q15f Scale Computed Score for each question.
total Scale CAT total score
ql —-qi15 Scale Computed Score for each question. (Rounded)
report Nominal | Case included in report (Y=Yes; N=No)
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CAT Overview: Descriptive Statistics for CAT Total Score
Palo Alto College: June 2013 - All Students

| _
* Self-rated

N Min. Max. Mean std. Dev |l
RE 63 4.00 29.00 11.80 4.16
CAT Total Score " P "
| Post 63 2.00 30.00 13.06 a4 |
Average Total Points Attained
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 34 36 38
CAT Demographics: Descriptive Statistics for Sample
Freq. Freq. % Freq. Freq. %
Male 20 31.7%
Gender White 29 46.0%
Femaie 43 68.3%
Black or African
0 0.0%
Freshman 34 54.8% American
Class Sophomore 24 38.7% American Indlan or 0
i Alaska Natlve 2 3.2%
Standing Junior 1 1.6%
Race**
Senlor 3 4.8%
Asian 0 0.0%
ol Undergraduate 49 100.0% Native Hawallan or 2 329
ass Graduate ) 0.0% Other Paclfic Islander e
Other Race 19 30.2%
S 20 years 30 49.2%
Age 21-25 years 14 23.0% *The cumulative percent may exceed 100% as students are
allowed to select more than one category.
2 26 years 17 27.9%
Freq. Freq. % Freq. Freq. %
Excellent 42 66.7% Spanish/Hispanic/Latino 53 B4.1%
Proficiency Very Good 14 22.2% Ethnicity
with the .
English Good 5 7.9%
Language* Falr 2 3.2% Considered English primary 55 87.3%
Poor 0 0.0% language?
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CAT Breakdown: Frequency of Points Awarded for Each Question

Palo Alto College: June 2013 - All Students PRE

— _
| Skill Assessed by CAT Question oS | Frea. | Frea.%
’ ) . == £ [} 40 63.5%
Q1 Summarize the pattern of results in a graph without making inappropriate inferences. ” > oo
0 33 52.4%
Q2 | Evaluate how strongly correlational-type data supports a hypothesis. ; 2: 4:::
f 3 2 3.2%
0 44 69.8%
Q3 Provide alternative explanations for a pattern of results that has many possible 1 8 12.7%
causes. 2 5 7.9%
3 6 9.5%
0 35 55.6%
1 21 33.3%
I Q4 | Identify additional information needed to evaluate a hypothesis. 2 6 9.5%
3 1 1.6%
4 0 0.0%
Q5 | Evaluate whether spurious information strongly supports a hypothesis. : 4212 :z'::
o 26 41.3%
Qé Provide alternative explanations for spurious associations. : 2: 22'::
3 0 0.0%
0 30 47.6%
Q7 | Identify additional information needed to evaluate a hypothesis. 1 28 44.4%
2 5 7.9%
“ . e . s ) 0 34 54.0% “
Qs Determine whether an invited inference is supported by specific information. ; > 6.0%
0 33 52.4%
Q9 | Provide relevant alternative interpretations for a specific set of resuits. 1 27 42.9%
2 4.8%
0 1.6%
1 3.2%
fl Q10 | Separate relevant from irrelevant information when solving a real-world problem. 2 15 23.8%
3 20 31.7% ﬂ
4 25 39.7%
0 12 19.0%
Q11 | Use and apply relevant information to evaluate a problem. 1 41 65.1%
I 2 10 15.9%
Q12 | Use basic mathematical skills to help solve a real-world problem. ° 18 286%_ N
1 45 71.4%
(i EX] 52.4%
. ’ ; 5 : ; 1 22 34.9%
Q13 | Identify suitable solutions for a real-world problem using relevant information. . = e
3 2 3.2%
0 37 587% ||
1 7 11.1%
Q14 !dentify gnd explain the best solution for a real-world problem using relevant 2 1.6%
information. 3 10 15.9%
4 6 9.5%
5 2 3.2%
0 46 73.0%
. - R : 1 13 206% |l
Q15 | Explain how changes in a real-world problem situation might affect the solution. " 4 san |
3

0 0.0% "
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CAT Breakdown: Frequency of Points Awarded for Each Question

Palo Alto College: June 2013 - All Students POST

—_———

L Skill Assessed by CCA Question A:?al::z d Freq. Freq. %
. r . S >y | 0 24 38.1%
Q1 Summarize the pattern of results in a graph without making inappropriate inferences. : 75 —
0 30 47.6%
Q2 | Evaluate how strongly correlational-type data supports a hypothesis. ; 2 3:;37;6 "
3 7.9% |
0 34 54.0% |l
“ Q3 Provide alternative explanations for a pattern of results that has many possible 1 19 30.2%
causes. 2 4 6.3%
3 6 9.5%
0 34 54.0% ||
1 2 3a.9% |
Q4 | Identify additional information needed to evaluate a hypothesis. 2 4.8% ||
i 3 3.2%
4 3.2%
=Dl . : 0 16 25.4%
Q5 | Evaluate whether spurious information strongly supports a hypothesis. . = 7ee% |
0 19 30.2% |
Q6 | Provide alternative explanations for spurious associations. ! 2 a92% ||
2 11 17.5%
3 2 3.2% <“
0 22 349% |
Q7 | Identify additional information needed to evaluate a hypothesis. 1 40 63.5% ||
“ 2 1 1.6% u
. s . e . 0 40 63.5%
“ Q8 | Determine whether an invited inference is supported by specific information. . > 5% ||
0 33 s24% |
“ Q9 | Provide relevant alternative interpretations for a specific set of resuits. 1 25 39.7% |
2 5 7.9%
0 6 9.5%
1 7 11.1%
Q10 | Separate relevant from irrelevant information when solving a real-world problem. 2 5 7.9%
3 19 30.2% ||
4 26 a13% |
0 13 20.6% i
Q11 | Use and apply relevant information to evaluate a problem. 1 42 66.7%
2 8 127% ||
Q12 | Use basic mathematical skills to help solve a real-world problem. ° e 22.2% “
1 49 77.8% |l
0 25 39.7% |
T ! ! ; : 1 29 46.0% |l
Q13 | Identify suitable solutions for a real-world problem using relevant information. o > TETE|
u 3 32% ||
0 35 55.6%
1 7.9% n
Q14 !dentify gnd explain the best solution for a real-world problem using relevant 2 4.8% ||
information. 3 127% ||
4 10 15.9%
n 5 2 3.2% “
0 43 68.3% |l
. . SdR gl : 1 15 23.8% ||
Q15 | Explain how changes in a real-world problem situation might affect the solution. ) T
3

l

0.0% !



‘s)nsau Bunaidiaiul 1oj apinb [eonalcay) pajsabbns e si aroqe uonsanb yoea Aq paIanod s|iIys jo dew ay]

%ﬂ“_

%ve 90°¢ch 3100g [B101 1VO
%EL ovo -uognjos 8y} 1vaye BIW uogenys wajqosd puom-eal e ul sebueyo moy utedx3 | 510 X X X
%l ge'l Juenajal Buisn wejqoid prom-[eal e Joj uonnjos 1seq ayj utejdxe M_MMN_JH_OMMM kel X 2 2 __
%92 8.0 ‘uoewLojul JueAs|el Buisn wajqoid plom-eal e 10} SUolN|os ajqeuns Anuapi | €10 X X
%8. 8.0 = ‘woejqosd plom-[eal e anjos diey o} s|ibjs [edljewayiew diseq asn | 1O X
%9p 260 __ ‘wajqosd e ajenjeas o} uonieunogul Jueasjas Aidde pue asn | 11O X X X ﬁ
| .
_ %l €8¢ = pLOM-[ES] B BUIAIOS USUM UOIBULIOJUI JUBASISLI WO JUBASDI mﬂw__mwﬁwm ot & 2
%8¢ 960 __ ‘s)nsal Jo Jos oyioads e Joj suoejaidiajul aAjeuss)je jueasfal spinold | 60 X X
%7€ €0 = ‘uoneuojul oyoads g patioddns si adualajul PajiAUL UB JBYIBYM aullisRg 80 X
%EE 190 __ ‘s1sayjodAy e ajenjens o) papasu uonewloju jeuolppe Ajjuap| | L0 X X X
%1€ £6°0 = ‘suoljeoosse snounds 1o} suoneueidxas aAlleussjje apiaold | 9O X X
%G/ G0 = -sisayjodAy e spoddns Ajbuons uonewnopul snounds Jayjaym ajenjeas SO X
i %Ll .90 -h ‘sisayjodAy & eenjens o} papasu uogeuwojul leuoippe Aguap) | O X X X il
%¥e €L0 Soon% | o X X
ajqissod Auew sey jey) sjnsai jo usdled e Joj suofjeueidxs aajewsa)je apircld
%¥C ¢l0 ‘siseyjodAy e suioddns ejep adA)-feuoyejauod A|buons moy ajenjens 0 X X
%29 c90 ajeudoiddeu Bupjews Jnoynm ydesb e ul synsal jo usayed ay} mmNNM_“M_WNM 1o 2
sjulod ajqeuleny uespy o]
10 % DAY uoRSeND 1O Aq Passassy IINS o) | L oy | e
juswpedaq/uonniisu| aenjens

1S0d SuspnIs iIv - €102 dunp :969)j0D oY ojed

[
__

a|yoid |epusuntedag/euonmysul

—_——— e —



Palo Alto College

CAT Institutional Report

June 2013 - Problem Based Learning



(10eye oble)] = G'0< ‘1088 S)eIspoW = G'0 - £°0 '198YS |lews = £°0 - 1°0)
‘uoneinap piepue)s dnoib pajood Aq papiaip aoualayip uesiy

(p3lEI-2) 100>0ssy 107>0us GO>d . 7,

E—— —
0+ . | esz || en | 21008 [EJ0L 1V
. . ‘uonnjos
6€°0 L£0 ay} paye yBiw uonenys wajgold plom-eal e uj sebueyo moy urejdx3 §10 S 23 23
3 . “uogjewutojul X
ot 560 Jueasjas Buisn wejqoid plom-{eal e 10} uogn|os Jsaq ay} uiejdxa pue Anuep] v10 X X
. . ‘uonewsojul X
9,0 5§50 wensjal Buisn wajqosd pHom-[eal B 10} suonnjos ajqeins Ajuap) €10 2
9.0 v.0 ‘wajqoid ppom-jeas e anos diay o} s|iiys [edfjewayjew Jiseq 8sn | 21O X
680 €0’ ‘wajqoid e ajen|eaa o} uogeurioju) jueasjal Aidde pue asn | 11O X X X
! . ‘wajqosd -
9L 50 pLoM-[eal & BUIA[OS USUM UOHEULIOJI JUBASIOLI WO JUBAB|S) @jesedss 0L0 s
860 SS°0 "s)insal Jo Jos oyoads e 1o} suonejaidiaul SAeUIS)E JUBADJBI 8pInold | 6D X X
: - ‘uoljewIojuy -
6€0 0s°0 oyoads Aq papoddns si 9ouaJajul pajAUl UB Jayleym aululsleq 80
190 LL0 ‘siseyjodAy e ajen|eas o} papasu uojeuuojul leuolippe Ajjuap] | L0 X X X
260 9.0 ‘suoljetoosse snounds lo} suofjeue|dxe anjjeuss)je apinold | so X X
890 990 ‘sisayjodAy e spoddns A|buoss uoneuuoyu snounds 1ayjaym ajenjens SO X
990 GgG'0 ‘sisayjodAy e ajenjens o} papasu uohewojul [euonippe Ajuap | ¥O X X X
. . ‘sasned ajqissod
6+ * 980 00 Auew sey ey} synsal jo waped e Joj suoneuejdxs aAeuIs)e apiaold 29 X X
290 050 ‘siseyjodAy e spoddns ejep adfy-leuonerenod Ajbuons moy ajenjea] 0 X X
‘saoualajul
P+ » €90 ko] X
ajeudoiddeur Buyew jnoyym ydelb e ul synsal jo wiajed ay} szuewwng
oN_m _ g3oua1eyp ueap ueapy ol
o0 Aljigeqod Isod ‘wwoy | Bupjur Buinjog | 1eidiau
o funaeqoid uogsend 1v9 Aq passassy IINS ooy | onmass | worgont | pue
Juawpedag/uonnsu| ajenjeas

Buiulear paseq wajqoid - £1.0Z sunp *2b9]|00) O}V Oled

ajyo.d s3] )}sod-aid

|




CAT Overview: Descriptive Statistics for CAT Total Score
Palo Alto College: June 2013 - Problem Based Learning

|| N Min. Max. Mean Std. Dev ||
38 4.00 19.00 11.72 3.64
CAT Total Score II PRE "
[| PosT 38 2.00 27.00 12.99 468 |
Average Total Points Attained
0 2 14 16 18 22 24 26 28 30 34 36 38
CAT Demographics: Descriptive Statistics for Sample
Freq. Freq. % Freq. Freq. %
Male 15 39.5%
Gender White 13 34.2%
Femaie 23 60.5%
Black or African
0 0.0%
Freshman 23 62.2% American
Class Sophomore 14 37.8% American indlan or 1 2.6%
Standing Junior 0.0% Alaska Native o7
Race**
Senior 0 0.0%
Aslan 0 0.0%
cl Undergraduate 30 100.0% Native Hawaiian or 2 5.3%
ass Graduate ) 0.0% Other Pacific islander -2
Other Race 13 34.2%
S 20years 20 54.1%
Age 21-25 years 5 13.5% **The cumulative percent may exceed 100% as students are
allowed to select more than one category.
2 26 years 12 32.4%
Freq. Freq. % Freq. Freq. %
Exceilent 30 78.9% Spanish/Hispanic/Latino a4 88.5%
Proficiency Very Good 6 15.8% Ethnicity
with the N
English Good 2 5.3%
Language* Falr 0 0.0% Considered English primary 35 92.1%
Poor 0 0.0% language?

* Selfrated
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CAT Breakdown: Frequency of Points Awarded for Each Question
Palo Alto College: June 2013 - Problem Based Learning PRE

—
Skill Assessed by CAT Question I A':v‘::‘i 4| Frea Freq. %

: . . S S (] 23 60.5%

Q1 Summarize the pattern of results in a graph without making inappropriate inferences. ) = oo

0 21 55.3%

. . 1 16 42.1%

Q2 Evaluate how strongly correlational-type data supports a hypothesis. ) 5 oo%
3 1 2.6% I

(i 29 76.3%

Q3 Provide alternative explanations for a pattern of results that has many possible 1 13.2%

causes. 2 5.3%

1 3 5.3%

0 21 55.3%

1 14 36.8%

Q4 | Identify additional information needed to evaluate a hypothesis. 2 5.3%

il 3 2.6%

4 0.0%

L1 : ; (] 13 34.2%

Q5 Evaluate whether spurious information strongly supports a hypothesis. ) o =

[ 14 36.8%

Q6 Provide alternative explanations for spurious associations. ; 159 ig'(z):

3 0 0.0%

0 15 39.5%

Q7 | Identify additional information needed to evaluate a hypothesis. 1 19 50.0%

2 4 10.5%

. Lo . e . 0 19 50.0%

| Qs Determine whether an invited inference is supported by specific information. . v S

0 18 47.4%

Q9 | Provide relevant alternative interpretations for a specific set of results. 1 19 50.0%
2 1 26% |

0 1 2.6%

1 2 5.3%

Q10 | Separate relevant from irrelevant information when solving a real-world problem. 2 8 21.1%

3 10 26.3%

4 17 44.7%

0 6 15.8%

Q11 | Use and apply relevant information to evaluate a problem. 1 25 65.8%
I 2 7 184% |
Q12 | Use basic mathematical skills to help solve a real-world problem. ° 0 263% “
1 28 73.7% ||

0 20 52.6%

; ) . . 4 ’ 1 15 39.5%

Q13 | Identify suitable solutions for a real-world problem using relevant information. ) 3 T
T 3 0 00% i
0 26 68.4% |l

1 2 5.3%

Q14 Identify e.md explain the best solution for a real-world problem using relevant 2 0 0.0%

information. 3 6 15.8%
4 4 105% |f
5 0 00% |

(i} 27 71.1%

- . = . : 1 8 21.1%

Q15 | Explain how changes in a real-world problem situation might affect the solution. i 3 =
3 0 0.0% II




‘s)nsa1 Bunaidiajul Joy apinb |eonaloay) pajsabbns e s| anoge uoysanb yoea Aq pasanod s|s jo dew ay |

Iﬂ e _— = _—

%1€ zLlLL __ 21005 [EI0L 1V
%cClL 1€°0 -uoinjos ay} 1vaye Jybiw uonenys waiqoid ppom-feal e ul sabueyd moy ueidx3 | 1O X X X

: ‘uofjeuIojul
%64 560 Juensjel Buisn wajqoud puom-jeal e Joy uoinjos iseq ay) uieidxe pue Ayusp) v10 X X X
%81 660 ‘uonewoul JUBA9|al Buisn wajgold ppom-jeal e 10} suonnjos ajqeyns Ausp| | €LO X X
%¥.L vL0 ‘wajqo.d pom-jeal e anos diey 0 siiys [ednewayjew diseq asn | 21O X
%L €0’l ‘wajqoid e ajenjena 0} uoneuniojul Jueasjal Aidde pue asn | LID X X X
%9/ G0t ‘wojqo.d plom-jeal & BUIAOS LiBUm UOHJEULIOJUI JUBASISLH WO JueAajal ajesedas | 01D X X
%82 G50 "s)insas §0 Jos oy1oads e Joj suonejaidiajul aaeuUIS)e JUBASjRI apInold | 6D X X
%06 0S50 ‘uofjeulIojul syoads Aq papoddns S| soualaul palAUI Ue Jayjlaym sujudeg | 8D X
%9¢ 1.0 's1sayjodAy e ajenjens 0} papaau uofewIojul jeuolippe Ajuap) L0 X X X
%62 9.0 ‘suofjeldosse snounds Joj suofjeuejdxs aewd)je apinold | 90 X X

1l

%99 990 ‘sisayjodAy e spoddns A|Buos uoneuuojul snounds Jayjeym ajenjea SO X
%l Gg'0 ‘sisayjodAy e ajenjens o} papaau uojlewlojul [euoppe Anuapl | vO X X X

. ‘sasned
%EL ov'0 s|qissod Auew sey jey) sjnsai jo uisjed e Joj suoljeue|dxad aaljeuls)e apiroid €0 2 s
%L1 0S50 ‘sisayjodAy e spoddns ejep adAl-euonejauod Ajbuosis moy eeniea3 | zo X X
%6E 6£°0 -sgoussaul sjeudosddeur Bunjew Jnoypm ydeib e ul synsal jo uisjed sy} 9zuewwnsg [Xo) X —

sjuiod m_n%:_mt< __ ueaiy oy
0 o4 "BA : B 6 d
il B uonsanp 1v0 Aq pessessy IS Bl avinoed Irswinecl Easas
juswinedag/uonniisu| ajeneay
JHd m:_Emmn_ paseg wejqolid - £10¢ aunr ”mmm__oO o)y oled
a|yoid |eyuswpedag/euonniyysul
—— — e — — = S ——



Palo Alto College

CAT Institutional Report

June 2013 - Problem Based Learning
POST



CAT Breakdown: Frequency of Points Awarded for Each Question
Palo Alto College: June 2013 - Problem Based Learning POST

—_—
Skill Assessed by CCA Question I aooms | Frea. | Frea.%
n ’ ; AET TERp: 0 14 36.8%
Q1 | Summarize the pattern of results in a graph without making inappropriate inferences. ; = s |
0 18 47.4% ||
. . 1 14 36.8%
Q2 Evaluate how strongly correlational-type data supports a hypothesis. ) o j
3 13.2%
0 18 47.4%
Q3 Provide alternative explanations for a pattern of resuits that has many possible 1 13 34.2%
causes. 2 5.3%
3 13.2%
0 20 52.6%
1 13 % |
Q4 identify additional information needed to evaluate a hypothesis. 2 7.9%
L 3 5.3%
4 0.0%
s T ’ ; 0 12 31.6%
Q5 | Evaluate whether spurious information strongly supports a hypothesis. X = =
0 13 34.2%—I
Q6 | Provide alternative explanations for spurious associations. ; 1: :i:i:
3 1 2.6%
0 15 39.5%
Q7 | Identify additional information needed to evaluate a hypothesis. 1 23 60.5%
2 0 0.0%
. S . e . 0 23 60.5%
Q8 | Determine whether an invited inference is supported by specific information. . = o
(i} 20 52.6%
Q9 | Provide relevant alternative interpretations for a specific set of results. 1 14 36.8%
2 4 10.5%
o 4 10.5%
1 4 10.5%
Il Q10 | Separate relevant from irrelevant information when solving a real-world problem. 2 2 5.3%
3 15 39.5%
4 13 34.2%
(1} 8 21.1%
Q11 | Use and apply relevant information to evaluate a problem. 1 26 68.4%
L 2 4 10.5%
. . . 0 9 237% |
Q12 | Use basic mathematical skills to help solve a real-world problem.
1 29 763% |l
0 13 342% |l
" . ’ ; . s 1 22 57.9%
Q13 | Identify suitable solutions for a real-world problem using relevant information. . > T
3 1 2.6%
0 23 605% |l
1 2 s3% ||
Q14 !dentify z_md explain the best solution for a real-world problem using relevant 2 1 2.6%
information. 3 5 13.2%
4 6 15.8%
5 1 26% ||
0 26 68.4% |l
. ’ e ; ;i 1 9 23.7%
Q15 | Explain how changes in a real-world problem situation might affect the solution. . 5 =
i 3 0.0%
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CAT Overview: Descriptive Statistics for CAT Total Score
Palo Alto College: June 2013 - Non-Problem Based Learning

e =

| N Min. Max. Mean Std. Dev |f
CAT Total Score | Pre 25 4.00 29.00 11.92 492 ||
|| post 25 6.00 30.00 13.16 518 I

= —————— = ————

Average Total Points Attained

0 2 16 18 20 22 24 26 28 30 32 34 36 38
CAT Demographics: Descriptive Statistics for Sample
Freq. Freq. % Il Freq. Freq. %
Maie 5 20.0% '
Gender White 16 64.0%
Femaie 20 80.0%
Black or African 0 0.0%
Freshman 1 44.0% American
Class Sophomore 10 40.0% American indian or 1 £.0%
Standing Junior 1 4.0% Alaska Native '
Race**
Senior 3 12.0%
Asian 0 0.0%
ol Undergraduate 19 100.0% Native Hawalian or 0 0.0%
858 Graduats 0 0.0% Other Pacific islander e
Other Race 6 24.0%
S 20years 10 41.7%
Age 21-25 years 9 37.5% **The cumulative percent may exceed 100% as students are
allowed to select more than one category.
2 26 years 5 20.8%
Freq. Freq. % Freq. Freq. %
Excellent 12 48.0% Spanish/Hispanic/Latino 19 76.0%
Proficiency Very Good 8 32.0% Ethnicity
with the S
English Good 3 12.0%
Language* Fair 2 8.0% Considered English primary 20 80.0%
Poor 0 0.0% language?

%elf-rated
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CAT Breakdown: Frequency of Points Awarded for Each Question

Palo Alto College: June 2013 - Non-Problem Based Learning POST

. . Points
Skill Assessed by CCA Question | Awarded Freq.
Qt Summarize the pattern of results in a graph without making inappropriate inferences. : 1(5)
0 12 48.0% ||
, . 1 1 44.0% |l
Q2 | Evaluate how strongly correlational-type data supports a hypothesis. ) > 0% ||
| 3 0.0% H
0 16 64.0%
Q3 Provide alternative explanations for a pattern of results that has many possible 1 6 24.0%
causes. 2 2 8.0%
3 1 4.0%
0 14 56.0%
1 9 36.0%
Q4 Identify additional information needed to evaluate a hypothesis. 2 0 0.0%
3 0 0.0%
4 2 8.0%
. q . A 0 4 16.0%
Q5 | Evaluate whether spurious information strongly supports a hypothesis. . 5 0%
] 6 24.0%
Q6 | Provide alternative explanations for spurious associations. ! L S0.0%
2 3 120% |
3 a0% |l
0 28.0%
Q7 | !dentify additional information needed to evaluate a hypothesis. 1 17 68.0%
2 1 4.0%
. Lo . o . 0 17 68.0% |l
Q8 | Determine whether an invited inference is supported by specific information. ; 3 205 ||
I 0 13 520% ||
Q9 | Provide relevant alternative interpretations for a specific set of results. 1 11 44.0%
2 1 4.0%
0 2 8.0%
1 3 12.0%
ll Q10 | Separate relevant from irrelevant information when solving a real-world problem. 2 3 12.0%
3 4 16.0%
4 13 52.0% ||
0 5 20.0%
Q11 | Use and apply relevant information to evaluate a problem. 1 16 64.0% |l
i 2 4 160% |
. . ) 0 5 20.0%
|| Q12 | Use basic mathematical skills to help solve a real-world problem. ] m S0
0 12 48.0%
s g . L ; 1 7 280% ||
Q13 | Identify suitable solutions for a real-world problem using relevant information. o = 200% |
3 1 4.0% “
o 12 48.0%
1 3 12.0%
Q14 !dentify gnd explain the best solution for a real-world problem using relevant 2 2 8.0%
information. 3 3 12.0%
4 4 16.0%
5 1 4.0%
0 17 68.0%
. - - ] : 1 6 24.0%
Q15 | Explain how changes in a real-worid problem situation might affect the solution. . > o
3 0 0.0%
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CAT Overview: Descriptive Statistics for CAT Total Score
Palo Alto College: June 2013 - STEM Problem Based Learning

" N Min. Max. Mean Std. Dev ||
CAT Total Seors |__Pre 15 4.00 16.00 10.40 340 |
| post 15 2.00 16.00 11.47 458 |

Average Total Points Attained

14 16

20 22 24 26 28 30 32 34 36 38
CAT Demographics: Descriptive Statistics for Sample
Freq. Freq. % Freq. Freq. %
Maie 7 46.7%
Gender White 3 20.0%
Female 8 53.3%
Black or African 0 0.0%
Freshman 6 42.9% American
Class Sophomore 8 57.1% American Indian or ; 6.7%
Standing Junior 0 0.0% Alaska Native '
Race™*
Senlor 0 0.0%
Aslan 0 0.0%
ol Undergraduate 13 100.0% Native Hawallan or 0 0.0%
ass Graduate 0 0.0% Other Pacific islander| e
Other Race 6 40.0%
S20years 12 85.7%
Age 21-25 years 1 7.1% *The cumulative percent may exceed 100% as students are
allowed to select more than one category.
226 years 1 71%
B Freq. Freq. % Freq. Freq. %
Excellent 12 80.0% Spanish/Hispanic/Latino 14 93.3%
Proficiency Very Good 1 6.7% Ethnicity
with the .
English Good 2 13.3%
Language* Falr 0 0.0% Considered English primary 14 93.3%
Poor 0 0.0% language?
* Self-rated
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CAT Breakdown: Frequency of Points Awarded for Each Question

Palo Alto College: June 2013 - STEM Problem Based Learning PRE

] . | Points
Skill Assessed by CAT Question Awarded
————

Summarize the pattern of results in a graph without making inappropriate inferences.

Freq.

0

Q2

Evaluate how strongly correlational-type data supports a hypothesis.

46.7%

53.3%

0.0%

Ojo|x|~N]jO|©

0.0%

Q3

Provide alternative explanations for a pattern of results that has many possible
causes.

(=
[

73.3%

20.0%

0.0%

67% ||

Q4

Identify additional information needed to evaluate a hypothesis.

60.0% |l

26.7%
6.7%

67% |

0.0% |f

Q5

Evaluate whether spurious information strongly supports a hypothesis.

200% |

60.0%

Qé

Provide alternative explanations for spurious associations.

53.3%

46.7%

00% |

00% ||

Q7

Identify additional information needed to evaluate a hypothesis.

46.7%

40.0%

13.3%

Q8

Determine whether an invited inference is supported by specific information.

40.0% |

wvlioalv]ao|v]|ofjo|vlw|jv]joajo|r|r]|s|lo|w]|O|lWw

60.0% |l

hQQ

Provide relevant alternative interpretations for a specific set of results.

Py
o

66.7%

33.3%

0.0%

Q10

Separate relevant from irrelevant information when solving a real-world problem.

00% |f

67% ||

26.7%

13.3%

53.3%

Q11

Use and apply relevant information to evaluate a problem.

333% |

46.7%

20.0%

Q12

Use basic mathematical skills to help solve a real-world problem.

njwlivw|jnjoe v, jojlOlwv

33.3%

=
o

66.7% ||

Q13

Identify suitable solutions for a real-world problem using relevant information.

533% |

o |

40.0%

6.7%

0.0%

Q14

Identify and explain the best solution for a real-world problem using relevant
information.

86.7% |

67% |

0.0%
6.7%

00% |l

00% |

Q15

Explain how changes in a real-world problem situation might affect the solution.

1

0
1

2
3
0

1

2
3
0
1

2
3
4
0
1

0
1

2
3
0
1

2
0
1

0
1

2
0
1

2
3
4
0
1
2
0
1
0
1
2
3
0
1
2
3
4
5
0
1
2
3

66.7%
33.3%

00% |l

0 0.0% Il
=
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CAT Breakdown: Frequency of Points Awarded for Each Question
Palo Alto College: June 2013 - STEM Problem Based Learning POST

N T
. . Points
Skill Assessed by CCA Question Awarded Freq. Freq. %

0

Q1 Summarize the pattern of results in a graph without making inappropriate inferences.

[
(=}
o]
o
~
X

Q2 | Evaluate how strongly correlational-type data supports a hypothesis.

Q3 Provide alternative explanations for a pattern of results that has many possible
causes.

Q4 | Identify additional information needed to evaluate a hypothesis.

Q5 | Evaluate whether spurious information strongly supports a hypothesis.

Q6 Provide alternative explanations for spurious associations.

Q7 Identify additional information needed to evaluate a hypothesis.

olelvleln]|v]alolale|r|rjv|o|r]rle]la]r]r]|w
o
9
R

[
(=]
<)
o0
~
R

Qs Determine whether an invited inference is supported by specific information.

Q9 | Provide relevant alternative interpretations for a specific set of results.

Q10 | Separate relevant from irrelevant information when solving a real-world problem.

Q11 | Use and apply relevant information to evaluate a problem.

nlirlolojv]|jarir|v]wlnjo]n
o
;]
*
—

Q12 | Use basic mathematical skills to help solve a real-world problem.

[y
[=]
(<2
o
~I
ES

Q13 | Identify suitable solutions for a real-world problem using relevant information.

Q14 ldentify and explain the best solution for a real-world problem using relevant
information.

Q15 | Explain how changes in a real-world problem situation might affect the solution.

1
0
1
2
3
0
1
2
3
0
1
2
3
4
0
1
0
1
2
3
0
1
2
0
1
0
1
2
0
1
2
3
4
0
1
2
0
1
0
1
2
3
0
1
2
3
4
5
0
1
2
3

olrlunlvlolr|v]|r|viv]iolr]|w]lv
=
w
w
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CAT Overview: Descriptive Statistics for CAT Total Score
Palo Alto College: June 2013 - Non-STEM Problem Based Learning

" N Min. Max. Mean Std. Dev ||
23 4.00 19.00 12.58 3.60
CAT Total Score " PRE “
|| Post 23 4.00 27.00 13.99 458 |
Average Total Points Attained
0 2 4 6 8 10 12 14 16 18 22 24 26 28 30 32 34 36 38
CAT Demographics: Descriptive Statistics for Sample
Freq. Freq. % Freq. Freq. %
Male 8 34.8%
Gender White 10 43.5%
Femaie 15 65.2%
Black or African
0 0.0%
Freshman 17 73.9% American
Class Sophomore 6 26.1% American Indlan or 0 0.0%
Standing Junlor 0.0% Alaska Natlve s
Race**
Senlor 0.0%
Asian 0 0.0%
Undergraduate 17 100.0% Native Hawallan or
Class Graduate 0 0.0% Other Pacific Islander| 2 8.7%
Other Race 7 30.4%
S 20years 34.8%
Age 2125 years 4 17.4% *The cumulative percent may exceed 100% as students are
allowed to select more than one category.
2 26 years 11 47.8%
Freq. Freq. % Freq. Freq. %
Excellent 18 78.3% Spanish/Hispanic/Latino 20 57.0%
Proficiency Very Good 5 21.7% Ethnicity '
with the
0,
English Good 0 0.0%
Language* Fair 0 0.0% Considered English primary 21 91.5%
Poor 0 0.0% language?

* Self-rated
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CAT Breakdown: Frequency of Points Awarded for Each Question

Palo Alto College: June 2013 - Non-STEM Problem Based Learning PRE

ll | Skill Assessed by CAT Question

Summarize the pattern of results in a graph without making inappropriate inferences.

Q1

Points
Awarded

Freq.

39.1% |l

Q2

Evaluate how strongly correlational-type data supports a hypothesis.

60.9% ||

34.8%
0.0%

4.3%

Q3

Provide alternative explanations for a pattern of results that has many possible
causes.

78.3%

8.7%

8.7%

4.3%

Q4

Identify additional information needed to evaluate a hypothesis.

52.2%

43.5%

4.3%

olr|BIRI=|Ir]v|elr]|o]|x]|R]w

0.0%

0.0%

Q5

Evaluate whether spurious information strongly supports a hypothesis.

30.4%

16

69.6%

Q6

Provide alternative explanations for spurious associations.

26.1%

52.2%

21.7%

0.0%

Q7

identify additional information needed to evaluate a hypothesis.

34.8%

56.5%
8.7% n

Qs

Determine whether an invited inference is supported by specific information.

56.5%

43.5%

Provide relevant alternative interpretations for a specific set of resuits.

34.8%

60.9%

4.3%

Q10

Separate relevant from irrelevant information when solving a real-world problem.

4.3%

4.3%

17.4%

34.8%

39.1%

Q11

Use and apply relevant information to evaluate a problem.

4.3%

78.3%

17.4%

It @12

Use basic mathematical skills to help solve a real-world problem.

ulalBle|ojo]s|r]|r]|r]lR]le|BlE|IE]=|c|v|c]|e

21.7%

78.3%

Q13

Identify suitable solutions for a real-world problem using relevant information.

52.2%

39.1%

8.7%
0.0%

Q14

Identify and explain the best solution for a real-world problem using relevant
information.

56.5% |f

43% |t

00% ||

21.7% #
17.4%

0.0%

Q15

Explain how changes in a real-world problem situation might affect the solution.

NN—‘OUI&“NAONNAO-BON-IOhMNAON—‘OAQN-*OGNAO-BOJLUN-IOGN-IQOM-BOAO

73.9%

13.0%

13.0%

0 0.0% l
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==
. . Points
Skill Assessed by CCA Question ====l Awarded Freq.
B ——————
Q1 Summarize the pattern of resuits in a graph without making inappropriate inferences. : 185
0 8
. . 1 11 a7.8% |
Q2 | Evaluate how strongly correlational-type data supports a hypothesis. ) 5 oo% ||
3 4 174% |
0 14 60.9%
d Q3 Provide alternative explanations for a pattern of results that has many possible 1 4 17.4%
causes. 2 1 4.3%
3 4 17.4%
0 12 52.2%
1 8 34.8%
Q4 | Identify additional information needed to evaluate a hypothesis. 2 2 8.7%
“ 3 1 4.3%
4 0 0.0%
e ] " (] 6 26.1%
Q5 | Evaluate whether spurious information strongly supports a hypothesis. : = o
H 0 7 30.4%
. . . . . 1 9 39.1%
Q6 | Provide alternative explanations for spurious associations. ) 5 o1
3 1 4.3%
(] 8 34.8%
Q7 | Identify additional information needed to evaluate a hypothesis. 1 15 65.2%
2 0 0.0%
. N . e . 0 13 56.5%
Q8 | Determine whether an invited inference is supported by specific information. ; m e
0 11 47.8%
Q9 | Provide relevant alternative interpretations for a specific set of resulits. 1 9 39.1%
2 3 13.0%
0 2 8.7%
1 3 13.0% |
Q10 | Separate relevant from irrelevant information when solving a real-world problem. 2 1 43% |
3 9 39.1%
4 8 34.8%
0 2 8.7%
Q11 | Use and apply relevant information to evaluate a problem. 1 18 78.3%
2 3 13.0% n
. . . 0 4 17.4%
Il Q12 | Use basic mathematical skills to help solve a real-world problem. . s 52.0%
0 6 26.1%
. ; ; ’ ; . 1 15 65.2%
Q13 | Identify suitable solutions for a real-world problem using relevant information. . S T
3 1 4.3%
0 14 60.9%
1 0 0.0%
Q14 !dentify gnd explain the best solution for a real-world problem using relevant 2 0 0.0%
information. 3 3 13.0%
4 5 21.7%
5 1 4.3%
() 17 73.9%
: " Cl : 1 4 17.4% |t
Q15 | Explain how changes in a real-world problem situation might affect the solution. o 2 arw |
3 0 0.0% |]
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