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Abstract
Little research has explored the field of science instruction tailored to students with significant
disabilities. However, research studies have begun to emerge that suggest, with specific
instructional strategies, these students can be successful in learning science curriculum. This
project evaluated literature to find evidence-based instructional strategies for teaching science to
students with significant cognitive disabilities. Six strategies were consistently found across
multiple studies. The six strategies include (1) time delay, (2) systematic instruction, (3) multiple
exemplar training, (4) task analysis, (5) graphic organizers, and (6) guided inquiry-based
learning. These strategies were shared with a team of nine special education teachers who
provide instruction based on the Essential Elements for their students with significant cognitive
disabilities. A collaboration meeting was conducted monthly during Professional Learning
Community (PLC) meetings. Ultimately, the objectives of this project were to improve data
collection, enhance collaboration, and refine instruction on the relatively new science Essential

Flements.



State Science Standards Essential Elements

State science expectations for all students in Utah are mandated in the Common Core
State Standards. For students whose disability significantly impacts intellectual functioning and
adaptive behavior, instruction is provided using the Essential Elements. Students are given the
opportunity to learn “content linked to the Utah Core Standards through the support of Utah’s
Alternate Achievement Standards, the Essential Elements, [as determined] by the IEP team.”
(USBE). Each element was designed with an initial, precursor, and target linkage level that
progressively increase in difficulty, and are tied to a Common Core state standard. “Alternate
achievement standards are specific statements of the content, skills, and grade-level-specific
expectations for students with significant cognitive disabilities that are aligned to the Utah Core
Standards but have been reduced in depth, breadth, and complexity.” (USBE, 2024) Essential
Elements provide guidance for special education teachers on what content to cover. The list of
Science Essential Elements for elementary school grades (3-5) contains nine total standards in
the areas of physical, life, Earth and space sciences. The Essential Elements provide a broad
beginning of what content to cover, but the need is critical for special education teachers to
implement evidence-based teaching strategies in teaching that content. Additionally, under the
Endrew F case, “To meet its substantive obligation under the IDEA, a school must offer an IEP
reasonably calculated to enable a child to make progress appropriate in light of the child’s
circumstances” (Endrew F. v. Douglas County School District, 2017, p. 15) teaches are required
to progress monitor to track the achievements of each student and evaluate the success of
instructional methods.

Need For a Curriculum Map & Progress Monitoring System



I helped develop a curriculum map which included the science Essential Elements for
grades 3-6 for one academic year. Along with the map, I created a digital progress monitoring
system for teachers to track students’ achievement in science. Our special education team,
consisting of 9 special education teachers, teacher leaders, and others collaborated monthly on
students’ progress. To further enhance this collaboration, review of current research detailing
instructional strategies was discussed. A presentation of these strategies and helpful hints for
implementing them was reviewed and discussed and is now on the team website for further
reference. This collaboration was documented, to preserve teachers’ insights. I gathered
assessment pieces from our curriculum into one document to facilitate data collection on
students’ science scores. | supplemented assessments with my own created exam when the
curriculum lacked necessary material.

Literature Review

A literature review was conducted using Utah State’s online library using the search
engine Academic Search Ultimate, which contains a multidisciplinary collection of sources. The
following search terms were applied: science education, science teaching, science learning,
instructional strategies, best practices, disability, disabled, impaired, elementary school, grade
school, primary school.

This search yielded 66 results and 25 studies were considered applicable. These 25
studies were analyzed closely. The following criteria were used to analyze each study. The article
must include strategies for teaching science to students with disabilities from kindergarten to
sixth grade. Articles that evaluated a specific curriculum were considered solely by analyzing
instructional strategies embedded within the curriculum which could be applicable with science

instruction.



Through this research it became apparent that the study of special education science is
somewhat sparse, with the historical focus on vocabulary, life skills, safety, and cooking. (Knight
et al., 2020). With the advent of Essential Elements for science, the depth of content is improving
and the requirement to include science in grade-level testing has increased rigor. However, the
critical question remains of how to successfully implement instruction in this challenging field
for students with significant cognitive disabilities. In a review of studies conducted by Knight, he
laments the lack of science practices taught in special education. Instead, the focus has been on
teaching content such as life skills and safety. (Knight et al., 2020).

Despite these obstacles, there is promising research detailing effective teaching strategies
for science instruction in special education. During research, several strategies were repeatedly
cited as successful research-based methods. The six strategies include (1) time delay, (2)
systematic instruction, (3) multiple exemplar training, (4) task analysis, (5) graphic organizers,
and (6) guided inquiry-based learning. A record of collaboration on progress monitoring and
experience using these specific strategies was kept. Courtade, Spooner, and Browder conducted a
literature review of science instruction methods for students with significant cognitive
disabilities. Their review verified the issue of limited science content taught to students with
disabilities. However, they discovered eleven studies that implemented interventions with
promising results. (Courtade, 2007). The six specific strategies discussed were present in several
research studies.

Time Delay and Systematic Instruction

Time delay is a teaching strategy that embeds instruction to systematically present

material to students (Jimenez et al., 2012). A teacher will present a concept, illicit a response, and

immediately provide the correct answer. This prevents the student from guessing or becoming



confused by incorrect responses. This is known as the zero second time delay round. Next, the
process is repeated with a few seconds between the question being asked and a correct response
provided. Students can respond correctly within the few seconds or receive an error correction
for incorrect answers. Alternatively, they may not respond in time and are then provided a correct
answer by the teacher. This prevents students from becoming frustrated, sitting for long periods
unable to answer (Knight et al., 2020) In their study Jimenez et. al used time delay along with
graphic organizers, including a KWHL chart (what we know, want to know, how to find out,
what was learned), to successfully train five special education students to achieve mastery of
science content and vocabulary. They did this by embedding time delay procedures with trained
peer mentors as mediators. The students participated in inquiry-based lessons with their KWHL
charts; and peer buddies trained in time delay procedures to facilitate. (Jimenez et al., 2012) All
students demonstrated increased correct responses across all units. Three students required
additional instruction from the special education teacher to reach mastery. Four other studies also
demonstrated positive effects during science instruction when time delay was implemented.
(Collins et al., 2011; Jimenez et al., 2012; Knight et al., 2018; Riggs et al., 2013; Smith et al.,
2013).

Systematic instruction is an evidence-based behavioral analysis teaching method that can
be applied very broadly, from science or other academics to functional skills. It has been proven
over the span of years to be an effective practice for students with disabilities. Systematic
instruction considers a lesson in its entirety, along with preceding lessons and those that will
follow. With this large scope, lessons are then designed analyzing the objectives of the lesson.
Systematic instruction makes use of targeted interventions such as prompt fading, errorless

learning, and time delay. Data collection is prepared in advance to accompany the lesson. After



the lesson is implemented, analysis of the data is undergone to determine its effectiveness and
adjust for future lessons (Greene & Bethune, 2021). Special education teachers often excel at
using systematic instruction in reading. Greene and Bethune (2021) investigated the potential of
applying systematic instruction to science.

They discussed the problem of the historical lack of science instruction for students with
significant cognitive disabilities. (Greene and Bethune, 2019) They investigated the potential of
applying systematic instruction during group science lessons. Systematic instruction is a
research-based strategy but had not been verified in group settings teaching science to students
with 1Q levels below 70. Greene and Bethune taught three elementary school aged students with
intellectual disabilities (ID) and autism spectrum disorder (ASD) science lessons using
systematic instruction, including time delay. They used a multiple baseline design across units
with replication for each student. The dependent variable consisted of small group instruction on
five vocabulary words, five definitions, and three concepts for each unit and assessed by daily
probes. Researchers sought to answer the question whether group instruction would be an
effective method to teach science content and examined the social validity of this type of
intervention. These were taught with errorless correction and time delay. This involves
immediately modeling the correct answer and intervening with prompting, to prevent the student
from selecting an incorrect answer. Each student received instruction and then observed
instruction in random order. After the instruction students engaged in an activity that reinforced
the concepts learned. Daily probes were conducted, not immediately after instruction. The
method of the study was multiple baselines with concurrent replication for all students. Results
demonstrated a gradually increasing trend in accuracy of responses across all units for all three

students. Staff indicated positive social validity for this type of instruction. Opinions of staff



about the practice were favorable. A limitation is the necessity of moving on to a new unit due to
time constraints and the group setting, when doing so was not ideal for all members of the group.
Task Analysis

One component of systematic instruction is task analysis. (Spooner et al., 2011) Task
analytic instruction is a process where a difficult skill is broken down into small manageable
steps. Students are taught a chain of step-by-step instructions to finish a large task (Knight et al.
2020). Students with disabilities benefit from instruction that has broken large concepts into
increments that can be taught directly. Task analysis focuses on sequencing a large idea one
piece at a time in a sequential process. In another study Knight reviewed literature examining
task analysis as a mode of instruction (Knight et al. 2020). They found that six methodologically
sound studies found positive outcomes when using task analytic instruction.
Multiple Exemplar Training with KWHL Chart

Multiple exemplar training is a practice used in applied behavior analysis. It involves
teaching a new concept by using a variety of examples with the goal of generalization. (Jimenez
et al., 2009) The teacher will demonstrate a new idea using several related objects or images. For
example, a student can be shown a new vocabulary word with a clip art image, a real-life image,
and a concrete object. Doing so assists students with disabilities to generalize knowledge. This
can be pertinent in science instruction. Multiple exemplar training has been used effectively to
teach daily living skills, vocational skills, communication, appropriate behavior, and academic
skills. (Rozenblat et al., 2019). (Noell et al., 2019)

Graphic organizers can improve student outcomes. A KWHL chart is a graphic organizer
with the “headings of “K” standing for “What do you Know?” “W” standing for “What do you

Want to know?” “H” meaning “How will you find out?” and an “L” prompting the question



“What did you Learn?” (Knight, et al., 2020, p. 337). This chart gives students visual
accommodations to assist them in organizing their information and following the steps to solving

a science experiment.

Guided Inquiry Based Learning

A final instructional strategy, suggested in several studies, is inquiry-based learning with
guidance or accommodations (Miller, 2012). This is a hands-on approach to science that is
focused on activities that are directed by the student (Lee et al., 2015). National Science
standards describe it as a process where questions are posed, then answered by the student
through scientific experimentation. (Knight et al., 2020). A daunting hindrance to providing
inquiry-based instruction to students with significant cognitive disabilities is their lack of
background knowledge. This presents an imposing challenge for students with special needs
during inquiry-based lessons.

Courtade, Jimenez and Browder examined the ability of three middle school students
with intellectual disabilities to participate in inquiry-based learning with supports. Supports
included multiple exemplar training, time delay, a KWHL chart, and a 15-step task analysis. The
dependent variables were the task analysis, a KWHL chart notebook, and analysis of inquiry-
based tasks. (Courtade et.al, 2007). A multiple probe design was used across two science units
with replication for each participant and probes during maintenance. All three students achieved
mastery levels of science content, with large improvement from baseline levels. There were
some unexplained generalizations across topics that raised questions about the complete validity
of the intervention. This could be due to the nature of the inquiry-based learning. Students

showed surprising ability to generalize to new materials as well as problem solve using their



KWHL tools without additional instruction. All students improved dramatically from baseline to
intervention with the use of the KWHL charts.

Knight, Spooner, Browder, and Smith also examined the effectiveness of systematic
instruction to teach science to students with disabilities. Their article discusses the challenges of
using inquiry-based instruction for students with disabilities were discussed. Discrimination
training, as part of systematic instruction has been effective in teaching vocabulary to students
with disabilities. Researchers examined whether students with autism could learn science
descriptors through this method. The methods used were a multiple probe across behaviors with
replication for each student. Three elementary age students with autism participated in the study.
Data was taken for baseline, response, and maintenance sessions. The dependent variable was the
number of accurate responses. The independent variable was the systematic instruction, which
uses the model- lead- test method to teach new descriptors. Additionally, the students
participated with their same age peers in an inquiry experiment for each unit. During the
experiment they were assessed on their maintenance of the science descriptors. All three students
met their goal and demonstrated high levels of maintenance of the science terms. They all
generalized to new objects and new settings. However, generalization from objects to pictures
was not as successful. Another limitation of this study is the difficulty of physically manipulating
objects for discrete trial. This would be especially difficult to replicate in the general education
classrooms. Findings of the benefits of systematic instruction to teach science descriptors are

useful for educators. The model -lead -test method is a simple skill to acquire and implement.

Knight et al further examined systematic instruction in science in a 2013 study (Knight,
2013). This study highlights the challenges of students with autism in accessing the general

education curriculum for science. Barriers include the vast amount of vocabulary acquisition



necessary. Three middles school students with autism were provided graphic organizers and were
taught in the resource room. The independent variable was systematic instruction. The dependent
variable was the number of correct tasks completed in a task analysis. A multiple probe across
students was used. Results showed a functional relationship between intervention and increased
accuracy scores. Students were all able to master the steps of the task analysis. Explicit teaching
of the graphic organizer was shown to be an effective accommodation. One aspect that was
useful for students was the implementation of visuals. A limitation of the study arises from the
use of a package of systematic instruction practices. Thus, it is difficult to isolate the
effectiveness of any one piece of the intervention or its effectiveness when separated from other
components of systematic instruction. Because students were instructed outside of the general
education classroom it is unknown how well this intervention would transfer to a general
education setting. Despite limitations this study is part of an important emerging body of work
dedicated to providing students with disabilities the opportunities and skills needed to learn
science content.

Another obstacle to inquiry-based learning is the heavy load placed on the working
memory. Lee and So (2015) contemplated this phenomenon in their study. They explain the need
for special education teachers to be flexible, creative, and intentional in easing the load on their
students’ working memories. While large challenges exist, there is good news. Teachers of

students with significant cognitive disabilities can successfully utilize research-based strategies.

Conclusion
The field of special education strives to help students reach their educational capabilities by
providing accommodations and support they need. The combination of a curriculum map,

progress monitoring and evidence-based teaching strategies offer unprecedented opportunities



for students with disabilities to succeed. While students with disabilities may require more time
or accommodations and modifications, new possibilities unfolding. Even daunting inquiry-based
science activities have been made accessible to students with cognitive disabilities by providing
necessary adaptations (Jimenez et al. 2009). Special education teachers in the elementary school
setting will have the tools and plan to accommodate each unique student’s learning and identify

gaps in their progress.

Curriculum Report and Progress Monitoring

State science expectations for all students in Utah are mandated in the Common Core
State Standards. Students are given the opportunity to learn “content linked to the Utah Core
Standards through the support of Utah’s Alternate Achievement Standards, the Essential
Elements, [as determined] by the IEP team.” (USBE). For students where the disability
significantly impacts intellectual functioning and adaptive behavior specialized instruction is
provided using the Essential Elements as their standard. Each element was designed with an
initial, precursor, and target linkage level that progressively increase in difficulty and are tied to a
Common Core state standard. “Alternate achievement standards are specific statements of the
content, skills, and grade-level-specific expectations for students with significant cognitive
disabilities that are aligned to the Utah Core Standards but have been reduced in depth, breadth,
and complexity.” (USBE, 2024) Essential Elements provide guidance for special education
teachers on what content to cover. The list of Essential Element science standards for elementary
school grades (3-5) contains nine standards in the areas of physical science, life science, and
Earth and space science. While this provides a broad beginning, the need is critical for special

education teachers to implement evidence-based teaching strategies. Additionally, progress



monitoring is essential to track the achievements of each student and evaluate the success of
instructional methods (Kingston, 2016).

I created a progress monitoring tool that covered each science Essential Element for
grades 3-5. (See Figure 1) The progress monitoring tool is digital and was made accessible to our
special education team of teachers- kindergarten through sixth grades. This tool is accompanied
by a sequential map of when to cover each science Essential Element throughout the year. This
ensured teachers covered the same material simultaneously. Thus, collaboration focused on the
effectiveness of instruction for each Essential Element. Student progress was tracked, and
analysis made to enhance future teaching. As a team, the 9 special education teachers in our
school gather every Friday for Professional Learning Community (PLC) meeting. During these
meetings we collaborate, review data, problem solve, set goals, and encourage each other. This
year one Friday per month was dedicated to science progress monitoring. Teachers shared what
went well and sought advice on concerns.

A total of four teachers kept record of fourteen students in third to fifth grades. As this
was an extra assignment on top of already heavy caseloads, not all teachers participated, and data
from kindergarten to second grades and sixth grade were kept separately, as they are taught on
different Essential Elements. Figures 2-5 show the results of the progress monitoring. This record
will be kept and used in future years to allow us a longer view of students’ growth. It will also
provide awareness to future teachers at what level students have received previous instruction.

Assessments were conducted with each student individually. For each Essential Element,
they were given a pre-test on Monday, then received instruction during the week. On Friday each
student was given an individual post- test. Most exam questions contained three pictures. The

student was asked a question and then touched the correct picture answer. A few of the more



advanced standards had assessment questions written at a more challenging level including text
only, or text and picture. As an example of how assessments were conducted, Essential Element
SCIL.EE.5.LS2-1 states that a student should be able to “create a model that shows the movement
of matter (e.g., plant growth, eating, composting) through living things.” For a student to meet
the initial level of this Element, they would need to identify common human foods (and non-food
items). A test question was asked, “which one is not food?” The student had three picture options
including a carrot, an apple, and a jacket. If they selected the jacket, the item was marked correct.
The precursor level for this Essential Element states that a student should be able to “identify a
model that shows the movement of matter from plants to animals (e.g., food chain/food web).”
To demonstrate mastery of this level the student would select from three different visuals of food
chains. Options included a food chain diagram beginning with the sun, then an arrow pointing to
grass, then an herbivore. Other options contain the same pictures in different sequences. The
student was required to select the food chain that was in the correct sequence. The target level for
this Element requires a student to create the model of the food chain themselves. To do this they
were given separate pictures of the sun, grass, and an herbivore. To demonstrate mastery the
student was required to assemble the pictures in the correct sequence.

As Figure 1 depicts our initial Essential Element covered understanding a daily routine.
At this time in the school year students were instructed on learning the school routines. Our first
data point was collected September 15, 2023. Students’ ability levels were divided by the initial,
precursor, and target levels of each Essential Element. If the student achieved the initial level
their color was red, precursor was yellow, and target was green. One third grade student
improved from initial to precursor levels after science instruction in the month of September.

Two fourth grade students moved from initial to target levels. Five fourth and fifth grade students



moved from precursor to target levels. The other five students maintained their level during pre

and posttests. This is good information for us to continue working on this skill in future years.

October’s Essential element covered how people can protect the environment. Our third

graders all maintained initial levels. Fourth grade showed more improvement with four students

moving up a level, one maintaining and one dropping a level. Two fifth grade students

progressed from precursor to target levels and one maintained at precursor levels.

SCIEESESSZ1DMlopamodeIshowlnghw SCL.EE.5.ESS3-1 Use information to describe

how people can help protect the Earth's
resources and how that affects the environment.

Compare two methods (e.g.,

reusable water bottles vs.

recycling disposable bottles,

shutting off lights, using both

sides of paper) people can use
to help protect Earth's

Precursor |resources.

Oct 6 Oct 13 Oct 18
50% 46%
U
57%
57%

Figure 1
SCL.EE.5.ESS1-2 Represent and interpret dafa
on a picture, line, or bar graph to show water (h here) affects the living things
pattemns in the length of daylight hours (bloaphen)fmmdlnaroglon
Recognize how water
(hydrosphere) affects people in
Recognize patterns about length a region (e.g., floods, droughts,
of daylight hours over time (e.g., mudslide, tourism, and
Precursor |week to week, month to month). | Precursor |recreation).
Student| Aug25 Sept 1 Sept 8 Sept 15 Sept 22 Sept 29
A 3-1
B 3-2
B 3-3
C 4-1 multiple surgeries
C 4-2
A 4-3 out of country 1 month
A 4-4 U
A 4-5
A 4-6 h ized 2 weeks 64%
B 4-7
D 4-8
C 5-1
C 5-2
c 53 [

Figure two displays Essential Elements SCI.LEE.5.PS2-1 and SCL.LEE.5.LS1-1, needs of

plants and gravity. In November two third graders remained at initial levels. One was

unavailable, signified by the letter U. (This means the student was present, but due to health,




behavior, or anxiety could not participate that day). Two fourth grade students moved from initial
to precursor levels. One maintained initial level and a final fourth grade student dropped from
target to precursor level. Two fifth graders-maintained target levels. One dropped from precursor
to initial.

In January one third grade student went from unavailable to target level. Three fourth
graders reached target level and two reached precursor level. Two fifth graders reached target

level and one reached precursor level.

Figure 2
SCI.EE.5.PS2-1 Demonstrate that the
SCI.EE.5.LS1-1 Provide evidence that plants gravitational force exerted by Earth on objects is.
need air and water to grow. directed down.
Recognize the direction an
Distinguish things that grow from object will go when dropped
Initial  hings that don't grow (but some | _ INitial | (recognition should be after the
Precursor |things grow slower than others). | Precursor |action).
Predict the direction an object
Provide evidence that plants will go when dropped (not to be
grow (e.g., increase in weight, misconstrued as an object
size, or number of stems, moving forward/backward or
Precursor |leaves, roots). Precursor |staying still).
Demonstrate that the
Provide evidence that plants gravitational force exerted by
need air and water (but not soil) Earth on objects is directed
Target |t grow. Target  |down.
Nov 3 Nov 10 Nov 17 Jan 5 Jan 12 Jan 19
U 33% U 71%
B 3-3
C 4-1
C 4-2
A 4-3 A 50% 43%
A 4-4 u U
A 4-5 A 67% 43% 86%
A 4-6 83% 67% 57% 57%
B 4-7
D 4-8
C 5-1
C 5-2
C 5-3

Figure three represents Essential Elements SCI.LEE.5.PS1-2 and SCI.LEE.5.PS1-3. These
were taught during February and March. In February one third grader maintained precursor

levels, the teacher of the other two third graders was unable to test that element. Two fourth



graders maintained initial levels. One dropped from precursor to initial and another maintained
precursor levels. One fourth grader was absent that month. Fifth grade had two students progress
from precursor to target levels.

In February one third grader maintained initial levels. Three fourth graders reached target
levels. One remained at initial levels. One fourth grader tested at precursor level but was absent

for the posttest. Fifth grade had one student on target and two on precursor levels.

Figure 3
SCILEE.5.PS1-2 M and pare weights | SCI.EE.5.PS1-3 Make observations and
of substances before and after heating, cooling, its to identify ials based on
or mixing substances to show that weight of their properties (e.g., weight, shape, texture,
matter is conserved. yancy, color, or i
Recognize the change in state Match materials with similar
Initial from liquid to solid or from solid Initial physical properties (e.g., shape,
Precursor |to liquid of the same I Precursor |texture, weight)
Compare the weight of an object Classify materials by physical
before and after it changes from properties (e.g., weight, shape,
a liquid to a solid and from a texture, buoyancy, color, or
Precursor |solid to a liquid. Pr to magnetic force).
Make observations and
measurements to identify
Measure and compare weights materials (e.g., glass, wood,
of substances before and after metal) based on their properties
heating, cooling, or mixing (e.g., weight, shape, texture,
substances to show that weight buoyancy, color, or response to
Target  |of matter is conserved. Target  [magnetic force).
\ Feb 2 Feb9 Feb 16 Feb 23 Mar 1 Mar 8
m Student|™ 55 50% 0
A 3-1
B 3-2
B 3-3
(%] 4-1
C 4-2
A 43 40% : .
A 4-4 =
A 4-5 59%
A 46 A A A
B 4-7
D 4-8
C 5-1
C 5-2
c 5-3

As Figure four illustrates, end of year DLM testing began in March, making it necessary
to move elements SCI.LEE.5.LS2-1and SCI.EE.5.PS3-1 to April and May. In summary, a review

of the yearlong progress monitoring tool indicated that 54% of students remained on the same



level from pre-test to post test, despite instruction. Thirty percent of students moved up one level
after instruction. Eight percent of students improved two levels from pre-test to post test. Results

also showed that 8% of students dropped one level in their pre-test to post test scores.

Figure 4
SCI.EE.5.LS2-1 Create a model that shows the | SCI.EE.5.PS3-1 Create a model to describe that
movement of matter (e.g., plant growth, eating, energy in animals’ food was once energy from the
composting) through living things. Sun.
Identify simple models (e.g.,
concrete pictures or tactile
Initial | igentify common human foods Initial | igpiays) that show that plants
Precursor |(and non-food items). Precursor |need sunlight to grow.
Identify a model that shows the
movement of matter from plants Use models (e.g., visual/tactile
to animals (e.g., food chain/food displays) to describe that plants
Precursor |web) Precursor |capture energy from sunlight.
Create a model that shows the Create a model (e.g.,
movement of matter (e.g., plant visualltactile display) to describe
growth, eating, composting) that energy in animals' food was
Target  |through living things. Target  |once energy from the Sun.
Mar 15 Mar 22 Mar 29 Apr12 Apr 19 Apr 26

DLM testing

|
A

DLM testing
DLM testing

DLM testing

Collaboration Report

In the elementary school setting teachers meet as a grade level to monitor progress and
collaborate to improve student outcomes. Elements of this have been missing in our special
education team meetings for a variety of reasons. The largest barrier is that our significant

special needs students each have unique needs and IEP goals they are working on. This presents



challenges on progress monitoring. However, as each students’ goals are tied to the state
Essential Elements, there is a common standard to reach for. With the progress monitoring tool, I
created, and the science Essential Elements broken down into the most basic levels, teacher
collaboration can be more effective. There is value to incorporating progress monitoring into our
PLC team meetings. In John Hattie’s research, measuring performance indicators in education,
he created a visual that rates the average effect size of specific items. (Donohoo et al, 2018) One
year’s worth of growth on the scale is labeled at .4. It is surprising to view the level of impact
collective teacher efficacy has. It was given a 1.57, higher than classroom management,
feedback, and teacher clarity. This provides a solid reason for prioritizing collaboration.

In August 2023, I shared the digital progress monitoring tool with the science essential

elements with all our special education teachers. Then, we held a collaboration meeting about

once per month from October to April (see Figure 5).

Figure 5
Sept Oct Nov Jan Feb April
9/12/23
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plants need air | graph to show Earth on objects is (e.g., plant growth, graph to show
and water to seasonal patterns in directed down eating, composting) seasonal patterns in
grow. the length of daylight through living things. the length of daylight

hours. hours.




Our school received five new special education teachers this year, with four remaining
from previous years. We also had a new superintendent hired, who emphasized the importance of
using our PLC time wisely. Our original meeting dates and time frames were rearranged several
times. Due to this and the need of new teachers to receive basic instruction, our time to cover in
depth science strategies was somewhat limited. During two of our collaboration sessions, we
combined the discussion to cover two strategies or more. A review of current research detailing
instructional strategies was discussed, along with an example of that strategy in our curricula. I
created a slideshow presentation listing each strategy and an example of its use (see Appendix
A). This slideshow was added to our special education team website for future reference. It also
served as a springboard to our discussions during collaboration. Additionally, I sought advice
from our facilitator, who taught in the general education setting for 20 years, and she added the
strength of her experience and perspective. A record of this collaboration was kept preserving
these insights. Questions asked to each PLC member included: What is your experience
implementing this science instructional strategy? What went well? What would you like to
improve? Did you locate any resources that were useful in teaching this specific Essential
Element?

October’s discussion centered on multiple exemplar training. A slide was presented
detailing multiple pictures of bears, as part of a vocabulary lesson, including clipart animated and
photographs. One teacher noted that she enjoys bringing in tactile items for students to touch,
such as a teddy bear or piece of fur. This helped her students make further connections to the
term. Another teacher takes a screenshot of a google images page, which was a fast method of
finding multiple exemplars. This practice is used only for student info, taking care to not publish

this outside of copyright practices.



Novembers’ strategy focused on systematic instruction (i.e., time delay and error
correction). A presentation on the needs of plants was shown from our curriculum. This
facilitates new teachers’ becoming more familiar with materials already in our possession. Our
team leader emphasized the benefits of error correction and time delay in keeping a brisk pace to
maintain student attention. Another teacher noticed the benefit of increased clarity for her
students. Our LEA representative felt that the strategy of error correction would be very useful
for multilingual students in the general education setting. This was a further benefit to our
students, most of whom receive language services and have high needs in this area.

In February 2024, we discussed KWHL charts. One of our teachers, a former high school
teacher indicated that she noticed students who were given access to materials, and those who
were not. Some students arrived with little knowledge in how to observe or use science
materials. They seemed to think science was strange or magical. Other students clearly had
exposure to the scientific process, and it was much easier for them to learn new skills. Our coach
and special education teacher with 16 years’ experience recommended never assuming that this is
too difficult for our students. They may need lots of repetition and practice, but when given the
opportunity to use KWHL charts multiple times, they will build skills to understand it. She
emphasized the need to use the same format in our lessons. For example, if the same KWHL
chart is used every week, the students will not need to comprehend a new worksheet design
every time. Another teacher has had great experiences using our curriculum News 2 You. The
materials are already created there, with the same format as a KWHL chart for weekly science
lessons. When students repeatedly work on this process it becomes familiar to them.

From this experience, I gained a greater appreciation of the power of collaboration. The

creativity of special educators in finding ways to help their students enjoy science was inspiring.



It was beneficial for new teachers to learn research-based teaching strategies. Shared experiences
of seasoned teachers and direction on where to find resources were also appreciated by new
teachers. The design of the Essential Elements allows for organized growth and establishes a
common ground for collaboration. Our progress monitoring tool will continue to be used in
future years. This year was its maiden voyage. It was not perfect but established a strong
foundation to continue joint progress monitoring next year and beyond. It’s potential to track
student progress across multiple years will also be valuable. This will help teachers pinpoint their
students’ present levels of achievement in science and plan for areas that need continued
instruction. Next steps in areas for improvement include creating or locating assessments that
align more closely with each initial, precursor, and target levels of all Essential Elements.
Lessons learned from timing will also be implemented next year. Assessments will be scheduled
outside of end of year testing windows, for example. Future research could be conducted on
progress monitoring within special education and science instruction for students with significant
cognitive disabilities. This is an exciting, growing field with high potential for improving

students’ well-being.
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