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Web-Based Statistical Readings for an Introductory Statistics Course

Introduction
Almost all graduate students who work on master’s, specialist, or doctoral degrees in
education are required to learn how to conduct research in educational settings and how to
evaluate the research that appears ir1 professional jourhals. However, a substantial portiori of the
2 students in these classes neither attain an adequate mastery of statistics nor do they fully -

- -appreciate the role that statistical thinking plays in conducting studies and interpreting research -—- - -

literature. Far too many of them exit the courses with an overly simplistie and mechanical -

L perceptron of the ‘way. that stat1st1cs work or the exp11c1tly stated belief that the courses offer them
S, nothing ofvalue.“‘ O
| Watts (1991) indicated that one reason students have difficulty learning statistics is that
"the important fundamental concepts of statistics are quintessentially abstract” (p. 290). Weaver
(1989) supported this position that the abstract nature of statistical content limits comprehension.
Without adequate comprehension, students are unable to reco gnize the inrportanee and/or |
preserrce of statistics in everyday life, i.e., students fail to perceive the usefulness of the subject "
matter. According to Snee (1993), "people can't value what they don't understand” (p. 150). In
recent years many researchers (e g., Fischer, 1996; Thompson 1994 Weaver 1992; lemaz

1996) have emphasrzed the use of real-world apphcatrons in statistics courses in an effort to

increase comprehension and, 'a_ceording to Sowey (1995), tO\) demonstrate the "worthwhileness" of
_ statistics, T T T
Purpose of this Project - o o
Almost all students at the University of G.eorgia and Georgia Southern University who
work on master's, specialist or doctoral degrees in Education are required to learn how to conduct
research in educational settings and how to evaluate the research that appears in professional
journals. A required course at each institution involves the introduction of statistical methods -

applied to education research; typical course topics include central tendency, variability,

distributions, tests of means, tests of relationships, etc. - --- - - = —-mm oo e e
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Web-Based Statistical Readings for an Introductory Statistics Course

The purpose of the project that formed the basis for the work reported herein was to
provide students a series of web-based statistical readings designed to illustrate common
statistical concepts via "real-life" educational research situations. As these students were mostly
active teachers and administrators in Georgia public schools, the collection of readings was

_intended to focus on materials explicitly related to educational settings in Georgia.

T Identification of Materials = - T T T T T T T oo T I T

~m— =i -—-.-  Atthe start of our project, we began an effort to locate potentially useful material from- ———- -

-~ 7 which to shape the readings Our first efforts focused on trying to recruit'submissions from -

e fellow faculty members in Georgia s Board of Regents System To that end we generated ane- .- _ .

= mail list consisting of approximately 750 faculty' members teaching'in'depa’rtments 'or'colleges of -

education in system institutions. A letter describing the project and requesting submissions was

~ e-mailed to everyone on that list. While a number of fellow faculty expressed an interest in our

effort, eventually we received only three submissions only one of which was deemed appropriate
for our project.

We next contacted the‘InnoyatiOn Grants ofﬁce at the Georgia State Department of
Education requesting copies of evaluation reports involving projects taking place in the public - |
school system From approx1mately 25 evaluation reports we selected two as particularly |

promising and wrote summaries of those along w1th tables and charts most pertinent to the topicsa
in our courses. 7
Having located a wealth of public school related data in the Georgia Public Education
‘Report Card on the Georgia State Department of Education web-site (http://www.doe k12.ga.us),
we prepared two short sumrnaries' of data looking in one instance at a host of indicators in the
largest school system and in the other instance at ITBS and student demographic characteristics
in a number of schools located in southeast Georgia.
Finally, we located from our own ﬁles four public school or public school related projects
in which we had been 1nvolved A’l“hese too, were summarized w1th partlcularly relevant features
—--— given emphasis. Ultimately; our efforts resulted in the generation of nine_read_ings.-jT_itl_es,j along -~

with corresponding statistical concepts, are listed below:
BEST COPY AVAILABLE
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Web-Based Statistical Readings for an Introductory Statistics Course

Defining Parental Involvement at the Elementary School Level [Oneway ANOVA]
A Study of Presidential Salanes at Georgia Public Colleges for FY99 [Frequency D1str1but10ns]
_ Evaluation of the A La Carte Science Program [Oneway ANOVA, t-tests]

Georgia Public Education Report Card: Gwinnett County Schoo Is [Frequency D1str1but10ns]
anges in Reading Proficiency [Frequency D1str1but10ns Graphs] |
~ oz o Really Awesome Multimedia for Kids [Chi-square test] — — == - TTTr T oo T T
- ---- ————— Effects of Headings within Tests [ANCOVA]- D —— e

-Georgia Public Education Report Card: Correlational Analysr [Correlatron Coefﬁclents] :
B — L N heRelatronshrn Between Personahty Characteristics & Qualrty of Leamrngnn aDistanceEBd.

FE Course [Correlatlon Coefﬁc1ents Slgnlﬁcance of r] e e

- Evaluation of R'eadin'gs“_t; ___ e S e MU S SO -;jt_: _.:__'_' U
* Graduate education students (n = 34) enrolled in fﬁir'adﬁ‘c‘fc;r‘y”‘s,tatis“ﬁ‘ég’cla‘s‘sé's” atthe

Umversrty of Georgra and Georgla Southern Un1vers1ty took part in the evaluation of our

readings. A large port10n of these students were enrolled in master s level programs with many

indicating that the statistics course represented the last in the1r pro grams Few were lrkely to

* progress toward a more advanced ‘degree in the immediate future, and fewer still were interested_

in pursuing a career in higher education requiring the regular use of statistics.
‘The readings were made available to our students at Georgia Southern via WebCT,a- - =

webeased'system for'mahaging and ret_rieving ,inforrnation, and at the Universit_ytof Georgla 1n

printed form. After ret/iewing each report, students provided an assessment of the statistical

reading via five statements which addressed areas such as usefulness, value and interest. The

specific statements were as follows:

Item 1: Read1ng th1s helps me see better how stat1st1cs can be of use in an educational sett1ng

Item 2: Reading this helps me see how statistics can be of use in a research setting.

Item 3 ‘Reading this helps me see ways that I mrght apply statistics in my own work.

e e e e ———— f ———
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Web-Based Statistical Readings for an Introductory Statistics Course
Item 4: Reading this helps me better understand the value of statistics.
Item 5: Reading this helps increase my interest in learning statistics.
The assessment instrument also solicited additional comments from the students.
Students were given extra credit for their participation in this activity.
Results - _ . | . : . L . B T - _"_"l |

Tz o Table 1 displays the percentage of students agreeing or :stronglyfagreein g with-each-of the ——7~-:

—-— —=- items: When asked if the reading was a good example of how statistics can be of use in-an ——-——-——-

- educational setting (Item 1), approximately 80% or greater agreed for all articles except for - = -

el _.J‘Effects of Headmgs within Tests.” Item 3 questloned whether the respective readlngs were__ . ...

-—-— —illustrative of the potentlal use of statistics in the student s own work settlng Results revealed

that Item 3 (in comparison to the other items) had the lowest percentage of agreement for most of

" the readings with the “Exploring Changes in Reading Proficiency” receiving the greatest lovel of

agreement (82.4%). Many respondents agreed that most of the readings demonstrated the value
of statistics (Item 4); however, only four of the readings (“Presidential Salaries”, “Gwinnett
County”,. ."Correlational Analysis" and "Reading Proﬁciency") were strongly endorsed as

increasing their interest in learning statistics (Item 5).
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Web-Based Statistical Readings for an Introductory Statistics Course

Table 1
centage of Agreement w't ey Ite
Article : . Iteml . Item2  Item3 = Item4 Item5
~-- == -~ Parental Involvement————90.6 ———81.3——— 65. 6—“——" 84.4-——— 59 4 e
_,'_”__“ii-f-___Pres1dent1a1 Salaries ~ 7947912 647 844 TT8I8T T
o ALa C_arte Science "”87"1‘ 714 645 871 ’58_.1“ ST B
~~— Gwinnett County ——— 909848~ —63.6——90.0~~~ B =
. ReadrngProﬁcrency TTTTT100.0 941 824 971 765 0 T T T T
AwesomeMultimedia* - 1000 83 625 667 583
Effects of Headlngs : 54 8 54.8-~_ 41.9 "51.6 38 7
 Correlational Analysis 87.5 ~ 875 719 81.3 ‘ 781
Distance Education - - 813- - 906 - 500 656  53.1

*Rated only by University of Georg1a Students .
Note Percentage represents those Strongly Agreerng or Agreerng w1th each statement.

Table 2 presents descriptive statistics for the survey responses by reading and by item. A
summary of these results indicates that students reported that they understood the use and value

of statistics in educatron toa great extent when read1ng reports that were d1rect1y related to the

| teaching professron (é—g " “Explonng Changes in Reading Proﬁcrency ’). However, students saw
limited usefulness and had little interest regarding research and/or statistical analyses associated
with higher education settings (e.g., “Effects of Headings with Tests”). In addition, students

were more positive about readings containing primarily descriptive analyses.

?- BEST COPY AVAILAbLt




Web-Based Statistical Readings for an Introductory Statistics Course
Table 2

escriptive Statistics urvey Responses

Article ' Jteml Ttem?2 Item3 Jtem4 JtemS

ff:'_':ﬁ.if:.?are_n_ta‘l Invohlem_e_rlt____ L T T T T T
Mean 175 194 209 1.84 238 '

— - - 8D — -~ 62— = 95103 85— 83 -

_ Presidential Salaries

~ Mean 203 171 215 181 197

o SO ______ .9 97 ez 78 92

A La Carte Science o _ o , ) -
_ Mean - 1.87 2.03 2.29 1.87 2.32
et e P - SD..___ [ _“__. '-_"’___‘A;-_ - meem o _‘_'72 P ___“__"66 _L;----,,'94.._.‘.':.;‘._'_ 'f_'_';62.'_"__'_>_‘,:91' '.I-, ;V P S — e

Gwinnett County : -
Mean o 145 - 1.82 2.12 1.73 1.91
SD 75 95 .99 72 . .91
Reading Proficiency B
Mean - - -. ...135.. 165 . .1.79 1.62 2.00
SD - .49 69 .73 .55 .85
o © Awesome Multimedia -~ -
Mean - - 167 204 217 . 217 233
SD : 48 .81 .96 82 - 87
Effects of Headings —— =~ == == oo e - — -
Mean 232 2.26 268 261 287
SD R 1.01 1.00 .98 .99 1.18
Correlational Analysis '
Mean 1.56 1.66 1.91 1.91 2.00
SD . .80 .70 .96 .78 .98
Distance Learning A :
Mean = 1.88 .78 -247 - 222 234
SD ' 71 .61 .92 .83 .87
- a Note.‘u Stron_glyAgree_=1, Agree 7=72; Néutrél = 3; Disagrée = 4; Strongly Disagree = 5 -
e et BESTCOPY AVAILABLE
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Web-Based Statistical Readings for an Introductory Statistics Course
A mixed-model repeated measures analysis of variance was performed using reading and

items as factors in the design. Corrected tests for within-subjects effects (using Greenhouse-
Geisser) resulted in statistically significant effects for Reading (F = 8.24, p < .001), Item (F =
13.02, p < .001), and'the Reading x Item interaction (F =2.233,p=.012). |

Descnptlve statistics (marglnal mean and standard error) assocrated w1th the main effect

of Readlng are presented in Table 3 Only erght readlngs were 1nc1uded in the above analysls as

no data vdas ava11ab1e for the Georgla Southem Umverslty students on one of the artlcles ("Really.

o Awesome Multlmedla") Based on the margmal mean values, students awarded the most e

' favorable ratlngs to Readlng 5 ("Explonng Changes in Readlng Proﬁc1ency") Readlng 6 ("The S

Effects of Headmgs w1th1n Tests") reee1_ved the _least favorable ratlngs

 Table3

Descriptive Statistics for Readings

Reading Title Mean - Std. Error

1. Defining Parental Involvement__“'_;'__t“__n o200 o117 e
2. Presidential Salarres ‘ _ 193 - 115
3. Evaluatlon of A La Carte Sc1ence o U2.08 o .086
4. Gwinnett County Schools - -~ - oo = 1.81 - - 17 - - Il
- 5. Reading Proficiency = = "~ ~1.68 084
6. Effects of Headings R o 255 143
7. Correlational Analysis 1.81 .106
8. Personality/Distance Learning 2.14 .110

Note. A lower mean value represents a more favorable response.




Web-Based Statistical Readings for an Introductory Statistics Course

Pairwise comparisone. (Bonferroni) of the estimated marginal means revealed
significant drfferences at the .05 level between Reading 6 and Readmgs 2,4,5,and7. In
addition, the mean difference between Readings 5 and 8 was srgmﬁcant

Descriptive statistics associated with the main effect of Item are presented in

Table 4. These statistics reflect the mean respori‘se to each survey item Without regard to B

- ooz o aspecific readmg Students had the highest level of agreement with Item~1_(use of. oI

- -~ -~ statistics in educational setting) and the lowest level of agreement with Item 5 (increased— -~~~ -

interest in learmng statrstrcs)

Table 4 ’ ) 7 - - h T ) . . '_ '”_m._':» - ) "4 .'_ ° _' T T o Tttt oo

Descriptive Statistics for Item

R -_Std. Error —— e T

e oo tem .. o o0 .. .. . _Mean.

Reading this helps me....

1. See better how statistics can be of use in
an educational setting. 1.78 - .069

2. See how statistics canbe of useina - -~ .~ - - — . B
research setting. 1.86 .089

3. See ways that I might apply statistics in
my own work. : 2.19 .094

4. Better understand the value of statistics. 1.95 -.067- - -

5. Increase my interest in learning statistics. 222 1095 |

Note. A lower mean value represents a more favorable response.
Pairwise comparisons (Bonferrom) of the estimated marginal means revealed

significant differences at the .05 level of significance between Item 5 and Items 1 2 and

— 4. Item 3 was signiﬁcarrtly;different from Items l1-and 2 and srgniﬁcanceﬁw_as also fou_nq.-j‘ S

in the comparison of Items 1 and 4.

BEST COPY AVAII.ABLE
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Web-Based Statistical Readings for an Introductory Statistics Course
Turning to an item-by-item consideration of the readings' ratings, the results

regarding students' responses to the item "Reading this helps me see better how statistics

can be of use in an educational setting" demonstrated that only two of the readings

seemed to have been markedly less favorably evaluated -- "Presidential Salaries" and

"Effects of Headings Within Tests." _ |
;== .77 "7 The first of these is obviously somewhat remote from the standpoint of classroom =7~ 217 o7
~ - -~ — education. The second seems to be dealing in a fairly abstract way with a topic hav1ng~~—*— ————

some potential relevance but using graduate students as subjects

. In terms of the second item. "Readlng this helps me see how stat1stlcs can be of S
=~~~ usein a research setting", there were three articles less favofably evaluated -- "A La Carte =~~~ —
Science", "Really Awesome Multinledia", and "Effects ot’ Headings."
Considering both the third item "Reading this helps me see ways that I might
" apply statistics in my own work” and the fourth item "Reading this helps me better
understand the value of statistics", "Parental Involvement", "Really Awesome
" Multimedia", "Distance Learning", and "Effects of Headings" had the‘poore"st R
evaluations. Finally, looking at the last item "Reading this helps increase my interest in
leamlng stat1stlcs" the most poorly evaluated artlcle was "Effects of Headlngs "
Cons1der1ng all of the items on Wthh students prov1ded Judgements it would ----------
" seem reasonable to see as "best" the artlcles "Reading Proficiency", "Presidential
Salaries", and "Gwinnett County." The article "Effects of Headings" was clearly the least
favorably evaluated overall. Of those most highly rated, the only one that seems to be
somewhat out of place ~wds "I;residenti;al Salaries." Students' interest in this may be
simply an outgrowth of our general fascination with people's income - sort of an
"Inquiring_.Minds Want to Know" effect.
Some students also provided open-ended comments regarding the statistical

readings. Selected comments are listed below:

" actually enjoyed reading this article, probably because it is a subject that I am excited about
(Reading). Articles from students' areas of interest or majors may tend to increase the motivation
to read and use statistics."

, - 11 ' | BESTCOPYAVAILABLE
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"Including statistics from familiar schools/school districts will even spark more interest."

"This article was of benefit because it demonstrated how statistics can be used to measure
growth allowing schools to adjust curriculum and instruction as needed."

"This one [Effects of Headings within ‘Tests] was kind of a boring topic; however,
1nforrnat10n was easy to understand."

Conclusnons

Wh11e we made every effort to locate and include readrngs that focused

S e speciﬁcally on research and data analysis involving- educational settings in-Georgia -thereg ———————-~

was cons1derable vanatlon among the students in the1r perceptlons of each of the readlngs R

as well as a lot of variation across them. The only reading that seemed to be uniformly

.. poorly evaluated was "Effects of Headings Within Tests", the one that was probably most .- .. . ___.

... like what one might find in a refereed journal. . .. . = . . S —— e
While several seemed to be strongly endorsed in terms of helping students see
how statistics can be of use, there did not seem to be any one read1ng that would increase _

- all students interest in leaming statistics. Based on th1s one of our recommendatlons -
would be that students be exposed to a variety of read1ngs in the hope that each student
would ﬁnd at least one of them to be particularly relevant.- Furthermore it may be that A

instructors of courses similar to ours but in other locations may need to create their own -
sets of readings to maximally appeal to their own audiences. For such instructors our

_ recornmendations would be to find nlaterialseasily-seen as relevant to teachers' -day-to-

day lives and to avoid the temptation to use articles out of ‘professional journals unless -

they are powerfully relevant to the student population in question.
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