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Students with disabilities (SWD) often struggle in secondary-level
science courses (NCES, 2015)

A possible reason 1s the highly technical vocabulary (Bryant et al.,
2002; Kennedy, Rodgers, et al., 2017)

Interventions and instructional routines addressing vocabulary needs in
general and special education are plentiful (e.g., Mastropieri et al., 1998;

Mastropier1 & Scruggs, 1992; Mastropieri et al., 1999; Mastropieri et al.,

2006; Scruggs et al., 1998; Therrien, et al., 2011), but needs remain
General education 1s where almost all students access the science
curriculum (Vannest et al., 2009) but science educators often lack
training and report feeling underprepared to address the unique needs
of SWD 1n inclusive settings (Robinson, 2002; Wei et al., 2010)

The majority of work 1n science education addressing the needs of SWD
1s curricular; examinations of how to change teacher practice are not
prevalent

If inclusive science teachers can improve vocabulary and concept
instruction, 1t may lead to SWD readiness to succeed within inquiry
activities and science assessments

1.) To what extent does participation in the Content Acquisition Podcast
Professional Development (CAP-PD) process improve inclusive science
teachers’ quality and quantity of high quality vocabulary instruction?

2.) Do students 1n classes where teachers have received the CAP-PD (CAP-
TV + CAP-TS + CT Scan coaching) demonstrate higher levels of

achievement on researcher created CBM of science vocabulary knowledge
and standardized measures of content knowledge?

Study 1 (2015-16)
* N =3 inclusive middle school science teachers (from a rural school)

* Single case multiple baseline design
* What Works Clearinghouse Standards Met (Minimum 5 points in each phase, randomly assigned

teachers to starting positions)

Treatment

After baseline, teachers received full CAP-PD in staggered fashion. Coaching emails were
provided daily for the duration of the intervention period

Study 2 (2016-17)

N = 28 inclusive middle school science teachers (all from rural schools)
Randomly assigned to condition (T = 14, C = 14)

* Three baseline and three intervention observations
N = 1,781 students, 14.1% Students with IEPs

Teacher Practice: (Both studies)
* Frequency, duration, and implementation fidelity of vocabulary EBPs (CT Scan;
Kennedy et al., 2017)
Student achievement: (Study 2 only)
* Researcher created vocabulary CBM: Three probes throughout intervention
* Standardized science content knowledge (MOSART; Sadler et al., 2010): Given at Pre
and Post

Treatment

After baseline, teachers in treatment were provided with full CAP-PD; teachers in comparison
condition were provided with the CAP-TS curricular support alone

Cognitive Apprenticeship (Collins, Brown, & Newman, 1989)
Multi-faceted approach addresses the content, methods, sequencing, and sociology of learning
Core components (modeling, coaching, scaffolding) have considerable support in professional

development literature (Darling-Hammond et al., 2017; Kraft et al., 2017)
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4 Teachers Use of EBP

* Frequency
e Duration

* Implementation fidelity

o

Modeling (CAP-TV: multi-media vignettes with embedded modeling videos to boost declarative,
conditional and procedural knowledge; Alexander, Schallert, & Hale, 1991)

Coaching (CT Scan: low-inference instrument that records teacher moves 1n real time; generates
descriptive feedback based on observational data)

Scaffolding (CAP-TS: content-based slides that use practices modeled in CAP-TV. CAP-TS are
example of educative curriculum materials; Davis & Krajcik, 2005)
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&3 Vocabulary Instruction

Discussion of term

e Call on students all over room
e Encourages student talk and use of

Set new practice

02:10

e Appropriate and authentic context
* Ask open-ended questions

e Incorporates student responses
into discussion

Add Vocab Term or Topic: | 1ype new term here
Active term(s) or topic(s) (click to remove): Photosynthesis
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Deep Q OTR

Rote Q OTR

Choral Response
Social Behavioral OTR
Academic Specific FB
Behavior Specific FB
Generic FB Statement
Precorrect Statement

Observer email MKennedy@Virginia.edu

Num Student Ask Q

Pre-Intervention Behavior Redirect

0.0
0.4
0.4
0.0
0.0
0.0
0.2
0.0
0.0
0.0
0.2
0.0
0.0
0.0
0.0

Definition - Student-friendly
Application - prompt student to apply
Definition - Student-friendly
Application - prompt student to apply
Definition - Student-friendly
Example(s) of term meaning
Application - prompt student to apply
Demonstration

Definition - Student-friendly
Example(s) of term meaning
Definition - Student-friendly

Total vocabulary practices used
Total time when all markers were used 00:00
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Figure 4. Graphs showing the percentage of time per class spent in explicit vocabulary instruction.

Quality Vocabulary Index
_ Y
QVI—z (x+1)Z )

Where x 1s the percent of fidelity for a given
practice, y 1s the duration (seconds) that the teacher
demonstrated the given practice, and z 1s the
duration (seconds) of the lesson.

Practice % Duration (seconds)
Implementation
Markers

Student friendly definitions  50% 300

Examples 75% 600

Morphological analysis 100% 180

Semantic feature analysis 0% 120

QVI=((:50 + D=tD) + (75 + 1) oo0) + (1.0 + 1) == + ((00+1) =)

QVI=0.125+0.292 + 0.1 + .033
QVI=0.55

Researchers conducted 158 observations totaling 8,767 minutes (55.8 minutes per lesson). All
observations were completed using the CT Scan. The three baseline observations occurred in relatively
close proximity in the first month of school. The three post-observations occurred approximately once

per month, spread across the fall semester.

Full CAP-PD CAP-TS Only Group Comparison
Full CAP-PD CAP-TS Only Group Comparison
Post-Intervention N=140 N = 40 Observations
Baseline N =138 Observations N = 39 Observations Observations
Avg. QVI M = 2460 (.321) M= 2724 (301) F(1,75)=.138, p="711 Average QVI Per M = 9035 (.377) M= 5117 (.465) F(1,78)=17.2,p <.001,
Per Lesson Lesson d=.93
Avg. # of M=30.1(25.0) M=133.8(25.8) F(1,75) = 422, p= 518 Average # of M=151.2(27.5) M=30.2 (16.8) F(1,76) = 16.7, p < .001,
Questions Per Questions Per d=.92
Lesson Lesson
Avg. # of M=11.7(9.5) M=11.7(9.5) F(1,75)=.633,p=.429  Average# of M=25.7(15.5) M=14.8 (10.7) F(1,76) = 13.1, p = .001,
Feedback Feedback d=.82
Statements Per Statements Per
Lesson Lesson
Avg. # of Minutes M =22.1(11.8) M=25.9 (15.8) F(1,75)=1.44,p= 234 AverageMinutes  M=17.5(9.9) M=26.5(15.7) F(1,76) =9.14, p = .003,
Off-Task Per Off-Task Per d=.69
Lesson Lesson
Avg. Minutes of M=292(14.8) M=126.3(19.9) F(1,75) = 544, p = 463 Average Minutes of M =42.3 (15.1) M=33.1(14.6) F(1,76)=7.51, p=.008,
Instruction Per Instruction Per d=.62
Lesson Lesson
Avg. Minutes of ~ M=9.5(10.3) M=82(13.3) F(1,75)= 207,p=.650  Average Minutes of A =29.5(13.5) M=15.9 (11.6) F(1,75)=22.9, p <.001,
Vocab Per Lesson d=1.08

Vocab Per Lesson

Students completed the MOSART Astronomy, Life Science and Physical Science Assessments as a Pre-
and Posttest. They also completed three vocabulary CBMs; approximately once per month.

All Students
1
Full CAP-PD CAP-TS Only Group Comparison
Baseline N=2873 N =888
Average GPA: 86.3 Average GPA: 85.9

MOSART Space M=5.0(2.4) M=48(2.5) F(1,1759)=3.1, p=.080

MOSART Life M=10.1 (4.6) M=10.6 (4.6) F(1,1759)=5.9,p=.016

MOSART M=5.7(2.8) M=6.0(2.7) F(1,1759)=3.7, p = .056

Physical

MOSART Total M=20.8(7.9) M=21.5(7.8) F(1,1758)=3.1,p = .077

Post N=2876 N="1781

Intervention

MOSART Space M=6.4(2.8) M=528(2.8) F(1, 1655) = 24.0, p <001,
dpch = .18

MOSART Life M=13.6 (4.5) M=11.6 (4.6) F(1,1655) = 85.5, p <.001,
dpch = -54

MOSART M=6.6 (3.6) M=6.1(2.8) F(1,1655)=9.7, p=.002,

Physical dppc2 = .26

MOSART Total M=26.4(7.9) M=235(7.7) F(1, 1655) = 59.0, p<.001,
dpch = .46

Curriculum-

Based Measures

CBM 1 M=12.1(3.7) M=10.4(3.8) F(1,1679) = 83.9,
p<.001,d=.43

CBM 2 M=12.8(3.5) M=10.7 (3.8) F(1,1672) = 127.5, p<.001,
d=.57

CBM 3 M=14.5 (3.3) M=119 (3.8) F(1, 1591) = 213.6, p<.001,
d=.73
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Covariates appearing in the model are evaluated at the following values: Grade_in,

Students with IEPs
g
Full CAP-PD CAP-TS Only Group Comparison
Baseline N=132 N=119
Average GPA: 82.5 Average GPA: 80.8

MOSART Space M=4.4(2.3) M=44(02.1) F(1, 249) = .067, p = .796

MOSART Life M=8.8(4.2) M=89(4.2) F(1,249)=.079,p=.778

MOSART M=492.4) M=522.3) F(1,249) = .958, p = .329

Physical

MOSART Total M=17.8(6.9) M=18.5(6.7) F(1,249)= .517,p = 473

Post

Intervention

MOSART Space M=5.92.7) M=5.0(2.5) F(1,238) = 8.1, p = .005,
dpch = .47

MOSART Life M=119 4.3) M=9.7(4.8) F(1,238) = 14.1, p <.001, dpp.
= .55

MOSART M=58(3.7) M=542.7) F(1,238) = .894, p = .345,

PhYSical dppc2 = -29

MOSART Total M=23.3(74) M=20.1(8.0) F(1,238) =9.8, p =.002, dpp.
= .54

Curriculum-

Based Measures

CBM 1 M=103 (3.5) M=9.1(3.5) F(1,240)= 6.5, p = .011,
d=33

CBM 2 M=119 (3.4) M=9.3(3.6) F(1,239) =31.5, p <.001,
d=.73

CBM 3 M=13.0(3.5) M=104 (3.5) F(1,228) = 28.2, p <.001,
d=.70
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T Covariates appearing in the model are evaluated at the following values: Grade_in
Covariates appearing in the model are evaluated at the following values: Grade_in_Course =
86.3889

Teacher 93 32 92 42 112 113 31 12 61 71 91

Qvi 1.35 1.33 1.3 115 1.12 1 1 095 094 098 0.76
Group 1 2 2 2 1 2 2 2 2 2 2

MOSART Post 25.2 30.2 25.2 252 249 276 296 252 276 19.7 273

CBM1 119 124 112 151 105 128 135 124 11 129 128
CBM2 12.7 144 125 13.1 10.7 132 144 137 139 138 13.7
CBM3 145 153 157 141 133 154 154 149 149 148 149

34 52 41 21 73 101 51 62 74 72 35 11 43 33 102!

1 |
0.75i 0.74 0.73 0.71 0.65 06 051 044 039 036 029 025 0.17 0.09 Oi

zi 2 1 2 1 2 1 1 1 1 1 1 1 1 1;
I

1 |
26.8i 31.7 228 293 212 233 222 232 21 23.9 216 245 241 23.4i
11.2i 12 13 127 84 10.2 10 7.5 10 10.7 9.8 125 9.8 9.3 9.8i

I ]

9.5i 12.2 111 147 7.7 111 104 113 10 124 104 129 9 101 9.9i

| |
12.2! 146 121 153 9.8 126 105 102 106 12.8 115 11.7 115 10.6;



