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RQ3: H aboration behaviors, such as (a) volume
of words, (b) edits of others, (c) number of log-ins, and (d) evenness of volume
affect the completion of weekly group notes?

Q4 How does the completion of group notes contribute to weekly student

performance3



EQI: How do within-group level productive collaboration behaviors, such as (a) volume of
ords, (b) edits of others, and (c) number of log-ins affect students' weekly course
-y performance?

Initial Productive Mediating Final Course
Collaboration Note — Taking ]

Performance
Behaviors Completeness

Volume

Edits Course Performance
—

Sessions

Within Groups
Between Groups

Volume

Edits Completeness Course Performance

Sessions

Evenness

Main Models: Coefficients 1, 2, 3, 8,9, 10, 11, 12.



EQI: How do within-group level productive collaboration behaviors, such as (a) volume of
ords, (b) edits of others, and (c) number of log-ins affect students' weekly course
-y performance?

Initial Productive Mediating Final Course
Collaboration Note — Taking ]

Performance
Behaviors Completeness

Volume

Edits Course Performance
_+
Alphas OK, pbs OK

Sessions

Within Groups
Between Groups

Volume

Edits Completeness Course Performance

Sessions

Evenness

Main Models: Coefficients 1, 2, 3, 8,9, 10, 11, 12.



RQ1: How do within-group level productive collaboration behaviors, such as (a) volume of
ords, (b) edits of others, and (c) number of log-ins affect students' weekly course
-y performance?[coefficients 1, 2, 3]

( Table 3

Summary of Effects from Main Multilevel Temporal Models for Weekly Group Completeness and Course Performances

Independent Variables Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 9 Week 10

Initial Online Note-Taking Behavior Effect on Course Performances [Within-Group Effects|

Volume of Wnrdﬁl(l} : . |147* 223%

Edits (of others)|(2) |

Session Lo

R(P) 021(.021) 022(.22) 041(.043)  .009(.009)  .029(.030) .017(.017)  .039(.041)  .028(.029)  .018(.018)  .044(.046




EQZ How do group-level collaborative behaviors such as (a) volume of words, (b) edits of
thers, (c¢) number of log-ins, and (d) evenness affect students’ weekly group course
-y performance?

Initial Productive Mediating Final Course
Collaboration Note — Taking ]

Performance
Behaviors Completeness

Volume

Edits Course Performance
—

Sessions

Within Groups
Between Groups

Volume

Edits | Course Performance

Sessions

Evenness

Supplementary Model: Coefficients 4, 5, 6, 7.



RQ2: How do group-level collaborative behaviors such as (a) volume of words, (b) edits of
thers, (c¢) number of log-ins, and (d) evenness affect students’ weekly group course
-y performance? [part 2 for each of the ten models]
Summary of Effects from Supplementary Model for Weekly Group Completeness and Course Performance

Independent Variables Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10

Initial Online

Note-Taking Behavior Effect on Course Performance [Beiween-Group Effecis]

Intercept

Volume of Words (4)

Edits (of others) (:)

Session Logins (s)

Evenness of Group Vol. (7)

R(F) 494(976)  269(.368)  .106(.119)  .064(.068)  417(.715)  .162(.193)  .258(.348)  .203(.255)  .198(282)  .112(.126)




XQ& How do group-level productive collaboration behaviors, such as (a) volume of words,
) edits of others, (c) number of log-ins, and (d) evenness of volume affect the completion
-y of weekly group notes?

Initial Productive Mediating Final Course
Collaboration Note — Taking ]

Performance
Behaviors Completeness

Volume

Edits Course Performance
—

Sessions

Within Groups
Between Groups

Volume

Edits Course Performance

Sessions

Evenness

Main Models: Coefficients 1, 2, 3, 8,9, 10, 11, 12.
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Intercept

Volume of Wdrds (;)
1

|
|
Edits (of utlleis) ()

|

|

|

|

|

|

| |
| |

Session Logmll (i0) :
|

|

|

|

Volume Evenfess ()

RQ3: How do group-level collaborative behaviors such as (a) volume of words, (b) edits of
thers, (c¢) number of log-ins, and (d) evenness affect students’ weekly group course

performance?

Initial Online Note-Taking Behavior Effect on Note Completeness [Between-Group Effects|

3925

S570%**

525***

R L) Nl

R(f)

A441(.789)

.337(.508)

309(.447)

261(.353)

315(.460)

.193(.239)

249(.332)

391(.642)

488(.953)

624(1.66




¥Q4: How does the completion of group notes contribute to weekly student performance?

Initial Productive Mediating ] Final Course ]

[ Collaboration Note — Taking Performance
Behaviors Completeness

Volume

Edits Course Performance
—

Sessions

Within Groups
Between Groups

Volume

Edits Course Performance

Sessions

Evenness

Main Models: Coefficients 1, 2, 3,8, 9, 10, 11, 12.




olume of words, (b) edits of

weekly group course

Note Taking Completeness Effect on Course Performance [Beiween-Group Effects]

Intercept 008 -.025 D28 -.030 041 -.052 -.088 - 117 D14 =056

I ! I !
Completenegs(i2) : 108 444 109 358 466 1 441 458 -.495* 689 % : 198
I
1 1

R (F)

012(.012) .197(.245) 012(.012)  .128(.147)  217(277)  .194(241)  210(266)  .245(325)  .475(.905)  .039(.041

Note. R*= total variance explained in outcome variables; 2 = R*/(1-R? ); *p < .05, **p < 01 in bold; ***p < .001 bold and underlined; all values, unless stated otherwise, represent

standardized beta coefficients (see Figure 1); group and student sample sizes per week given in Table 2.

Main finding: The quality of group collaborative note-taking behaviors may have a positive
effect on group-level (aggregated up) course performance.



\

The interaction of collaboration, note-taking
completeness, and performance over 10 weeks of an

online course: MAIN FINDING

Figure 1. Effect of Between-Group Completeness on Test Scores across 10 Weeks

s

Main finding: The quality of group collaborative note-taking behaviors
may have a positive,effect on group-level (aggregated) course
performance. e
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Introduce Team :-)
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What is the autopsych app?

A web app that you can upload test data to and check for
test validity and reliability
(autopsych means ‘“automated psychometrics”)
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Test Data
Rows of spreadsheet = different students
columns = different questions
each cell (element) = degree of mastery
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Home Uni-Dim Rasch (MML) Many-Facets Rasch (DIF) Rasch Equating ANOVA Inter-Rater Reliability autopsych Version 1.0.0 Team Highlights Contact

Automated Psychometrics

Toward Valid Assessment and Educational Research

Watch on 3 YouTube

Introduction

Welcome to Automated Psychometrics, a novel website that allows teachers, school and university assessment experts, test developers, and researchers to:
(1) Check the general quality of student assessments and developmental rubrics,

(2) Ensure test questions and developmental criterion are not bias toward any demographic group,

(3) Place students from different year groups on a single developmental scale via test equating,
Waiting for autopsych.shinyapps.io...

https: / /autopsych.shinyapps.io /version_1_0_0/




Task 1: checks tests for their level of validity and
reliability

Home Uni-Dim Rasch (MML) Many-Facets Rasch (DIF) Rasch Equating ANOVA Inter-Rater Reliability autopsych Version 1.0.0 Team Highlights Contact

Uni-C'mensional Rasch Analysis

Toward Valid Assessments and Developmental Rubrics

Architect: Dr Matthew Courtney (PhD)
Psychometrician: Dr Bing Mei (PhD)

Contributing Psychometrician: Ms Laila Issayeva (M.Sc)

Rasch analysis tool
This tool is useful for improving the quality of tests and developmental rubrics that focus on measuring a single construct or skill, such as student reading ability.
The tool takes an item-response matrix (i.e., a spreadsheet of student test results) and produces a detailed narrated technical report and organized spreadsheets that reflect the function of the test and each question.

The report is based on the application of classical test theory (CTT) and item-response theory (IRT; here, a unidimensional Rasch, or 1PL, model). The analysis uses a specialized scoring algorithm that places estimates of student ability and item
difficulty on the same scale. This enables educators to identify sets of questions and associated skills that students might be ready to tackle with additional support.

1. Prepare data

Before using the tool, ensure that your data meet the following requirements:

(a) The header of the csv file (top row) includes consistent numbering that includes ones and 10s columns. E.g., tem.01, Item.02,... Item.20 (not Item.1, Item.2,... ltem.20);
(b) Under the row of item descriptors (the header), item-responses may include dichotomous (0, 1) or polytomous (0, 1, 2... max 9) data;

(c) A column specifying student (case) identification cannot be included (simply, outputs specific to students, e.g., ability and student fit estimates, remain in the original order); and,

(d) Some missing data (blanks) are handled by the tool, though users should consider the meaning of such instances and recode if appropriate.

Tab takes regular test data with
2. Upload your item-response file (csv) persons (rOWS) and il'ems
P (columns) with integers
representing student
performance.

Browse... No file selected



O Task 2: checks for bias questions in tests

Home Uni-Dim Rasch (MML) Many-Facets Rasch (DIF) Rasch Equating ANOVA Inter-Rater Reliability autopsych Version 1.0.0 Team Highlights Contact

I\/Iany-Facetsz_tasch Analysis

Toward Unbiased Test Questions and Developmental Criterion

Architect: Dr Matthew Courtney (PhD)
Psychometrician: Dr Bing Mei (PhD)

Psychometrician: Ms Laila Issayeva (M.Sc)

Many-facets Rasch analysis tool

This tool extends the functionality of the Uni-Dimensional Rasch analysis to include an examination of item (question) bias via the application of many-facets Rasch analysis. This form of analysis provides insight into how some questions (or developmental criteria) might
function differently across student groups.

The tool also takes an item-response matrix (i.e., a spreadsheet of student test results). Though, the tool requires that the first column specifies the binary facet of interest (e.g., column header 'gender’). The variable needs to be numeric with coding 1 (representing male, for
example) and 2 (representing female, for example). The report includes and produces a detailed narrated technical report and organized spreadsheets that reflect the function of the test and each question, as well as a report on item bias.

The report is based on the application of classical test theory (CTT) and item-response theory (IRT; here, a unidimensional Rasch, or 1PL, model, and extended many-facets analysis). The analysis uses a specialized scoring algorithm that places estimates of student ability and
item difficulty on the same scale. This enables educators to identify sets of questions and associated skills that students might be ready to tackle with additional support. Analysts using this tool (as opposed to the JML tool, in production) will be primarily interested in
generalizing the results of the analysis to the broader population from which the sample students were drawn. Insights into potential item bias can be helpful for checking that the scale operates in a reasonably similar way across groups of interest.

1. Prepare data

Before using the tool, ensure that your data meet the following requirements:

(a) The first column of the csv file is the binary facet of interest, e.g., gender. The coding is decided by the user such as 1 for male and 2 for female.

(b) The header of the csv file (top row) includes consistent numbering that includes ones and 10s columns. E.g., ltem.01, ltem.02,... Item.20 (not Item.1, Item.2,... ltem.20)

(c) Under the row of item descriptors (the header), item-responses may include dichotomous (0, 1) or polytomous (0, 1, 2... max 9) data;

(d) A column specifying student (case) identification cannot be included (simply, outputs specific to students, e.g., ability and student fit estimates, remain in the original order); and,
(e) Some missing data (blanks) are handled by the tool, though users should consider the meaning of such instances and recode if appropriate.

Tab takes regular test data with
an extra column for student
gender, ethnicity, or language
group, etc. Checks for item bias.

2. Upload your item-response file (csv)

Choose your file (.csv)

No file selected




\Task 3: equates two tests (e.g., Grade 3 and Grade 4) to put
different groups of students on a single scale

Home Uni-Dim Rasch (MML) Many-Facets Rasch (DIF) Rasch Equating ANOVA Inter-Rater Reliability autopsych Version 1.0.0 Team Highlights Contact

Fixed Anchor | Concurrent 3
Fixed Anchor Test Equating

Toward Valid and Comparable Test Forms

Architect: Dr Matthew Courtney (PhD)
Psychometrician: Dr Bing Mei (PhD)

Psychometrician: Ms Laila Issayeva (M.Sc)

Test equating

Test equating is commonly carried out when two (or more) test forms are administered to different groups of students. For example, imagine a 40 item Numeracy test (Form A) is administered to a group of Grade 3 students. At the same time, another 40 item Numeracy test
(Form B) is administered to a group of Grade 4 students. In order for both groups of students to receive a fair score on a single scale, the test designers built in some overlap where 10 link items (questions) are delivered in both Test Form A and B assessments (with link items
generally a little difficult for Form A students, and easy for Form B students). In order to provide all of the students with a fair score on a single unified scale, one needs to carry out test equating.

Test equating is also carried out when you are tracking student progress across two time periods. Imagine delivering Test Form A at the start of a school year and Test Form B at the conclusion of a school year. Your aim is to provide stakeholders with an understanding of
the extent to which each student improved for the given period. In this instance, in order to provide students with a fair score for each time period on a unified scale, one needs to carry out test equating.

Here, we make one common and flexible form of equating, fixed-anchor equating, automatically accessible.

Fixed anchor equating tool

Fixed anchor equating is useful as it enables test administrators to report scores to students that reflect their respective original scales. In this instance, the ability scores from Form A (student theta estimates) remain unchanged. However, with fixed anchor equating, student
ability estimates from Form B are mapped onto the Form A test so that all students' scores can be compared on a single unified scale.

The fixed-anchor equating tool provided here makes use of separately calibrated data from Forms A and B. The tool simply takes the outputted spreadsheets from each of the respective uni-dimensional Rasch analyses to (a) compare item difficulty estimates across test
forms, and (b) undertake the fixed equating procedure placing Form B test takers on the Form A scale.

1. Prepare your data:
(a) Carefully prepare item-response matrices (.csv files) for Test Forms A and B ensuring that the link (common) items are labelled exactly the same (in preparation for

(b) Carry out a uni-dimensional Rasch analysis (Uni-Dim Rasch) on the item-response data from Test Form A and save the outputted spreadsheet as 'Form_A_MML _talj

B mecs Tab takes data from two tests
(that also include some
common items)

2. Upload 'Form_A_MML_tables.xIsx' and 'Form_B_MML_tables.xIsx' files:

Upload 'Form_A_MML _tables.xisx' Upload 'Form_B_MML_taf

IM No file selected




\Task 4: provides a comparison in student performance between
O classes or experimental conditions

Home Uni-Dim Rasch (MML) Many-Facets Rasch (DIF) Rasch Equating ANOVA Inter-Rater Reliability autopsych Version 1.0.0 Team Highlights Contact

One-Way ANOVA Analﬁis

Toward Valid Examinations of Group Differences

Architect: Dr Kevin Chang (PhD)

Psychometrician: Dr Matthew Courtney (PhD)

One-Way ANOVA Tool

This tool provides a convenient way to examine the effect of student grouping (such as student gender, class, or school classification) on student ability or some ma

On this tab, users upload their outputted spreadsheet from their Rasch analysis. In addition, users also upload another dataset that includes as many g
number of rows as fhe Rasch spregdsheet gs each grouping variable, e.g., ge)ll'lder, class, needs to corresp%nd to the same ability estimate / Tq b ia kes reg v Iq r tes' dq 'a q nd
group data (gender, school, or
o
Dataibuts ethnic group). Checks for
Choose your file from Uni-Dim Rasch tab Choose your file from corip d iffere n ces i n overa I I
performance.

Browse... No file selected Browse...




ask 5: estimates the inter-rater reliability of two raters on the
same set of focal students

Home Uni-Dim Rasch (MML) Many-Facets Rasch (DIF) Rasch Equating ANOVA Inter-Rater Reliability autopsych Version 1.0.0 Team Highlights Contact

Inter-Rater Reliability Analy§is

Toward Valid Assessment and Developmental Rubrics

Architect: Dr Bing Mei (PhD)
Psychometrician: Dr Matthew Courtney (PhD)
Contributing Psychometrician: Dr Kane Meissel (PhD)

Contributing Psychometrician: Dr Luke Rowe (PhD)

Inter-Rater Reliability Tool

This tool computes the inter-rater reliability (or rater consistency), using the intra-class correlation coefficient (ICC). The ICC can be used to indicate the level of agreement between two (or more) raters (or tests). An ICC close to 1 indicates
strong agreement while a low ICC (near 0) indicates poor agreement. This tool is particularly useful for test and rubric developments aiming to validate and improve test items or rubrics involving judgements about student competence.

The tool computes different varieties of the intra-class correlation coefficient, which is an index of inter-rater reliability (or, rater consistency).

1. Prepare data
Before using the ICC tool, ensure that your data meet the following requirements:

(a) A csv formatted spreadsheet with students as rows and raters (or, coders) as columns (e.g., Rater_1, Rater_2, Rater_3); and,

(b) The ICC tool handles missing data listwise, meaning that when a missing value is identified, the entire row (student/case) is re Ta b ia kes reg U Ia r tes' dq ta With
students as rows and columns as

7 Ujsleerd e et el dk i fsn) raters (perhaps examiners,

e assessors, adjudicators, etc. all

scoring the same performance, like
in Olympic gymnastics)

Browse... No file selected






