Project SOLO™

[image: image1.png]e, )
DON@.JOHNSTON

The Leader in Learning Intervention Resources=




Project Report 

Submitted by 

Center for Literacy & Disability Studies

University of North Carolina at Chapel Hill

Department of Allied Health Sciences

School of Medicine

to

Don Johnston, Inc.

[image: image2.png]



and the 

National Center for Technology Innovations

Technology in the Works: Collaborative Short Term Competition
February 15, 2006

Abstract


Project SOLO™was a collaborative effort of the Center for Literacy and Disability Studies of the University of North Carolina at Chapel Hill and Don Johnston, Inc. Under the direction of Dr. Karen Erickson, Project SOLO™ employed a quasi-experimental pretest-posttest group design to investigate the additive benefits of SOLO™ software and ready-made assignments for SOLO™ software to self-regulated strategy instruction. Nine middle-grades teachers and 97 students in grades 3, 4, and 5 participated in the study. The 9 teachers were randomly assigned by grade to one of three groups: (1) self-regulated strategy instruction only; (2) self-regulated strategy instruction plus SOLO™ without ready-made assignments; and (3) self-regulated strategy instruction plus SOLO™ with ready-made assignments. The students were then assigned to groups based on their teacher’s assignment. In the end, there was one teacher and her students in each of the 3 groups at each of the 3 grade levels. 
SOLO™ is a software package that includes: Read:OutLoud, Write:OutLoud, Draft:Builder, and Co:Writer. The four work individually to support background building through reading, writing, planning, revising, and editing. Together they are believed to have a substantial impact on student outcomes. The self-regulated strategy instruction used as the intervention was based on a framework for teaching students to be fluent and automatic in the application of strategies while writing (Harris, Graham, & Mason, 2003). Independent of condition, all teachers were asked to use a self-regulated strategy instructional framework three times a week for 45 minutes for a total of six weeks. All teachers were asked to follow the same six stages of the intervention; however, students in the self-regulated strategy instruction plus SOLO™ without ready-made assignments condition engaged in writing using the SOLO™ assignments created by their teachers.  The students in the self-regulated strategy instruction plus SOLO™ with ready-made assignments wrote using the assignments created by the research team after consultation with the teachers regarding content and topics.  In all cases, the research team managed copying the assignments onto the computers and assigning the researcher or teacher made assignments to the appropriate students. 

The hypotheses tested were: (1) All subjects, independent of group membership will show a significant increase in their written language abilities as a result of self-regulated strategy instruction with and without SOLO™; (2) There will be a significant difference between groups for all written language abilities as a result of self-regulated strategy instruction with and without SOLO™; and (3) There will be a significant difference between groups for writing attitudes as a result of self-regulated strategy instruction with and without SOLO™.
Pre- and post-test measures included the Writing Attitudes Survey (Kear, Coffman, McKenna, & Ambrosio, 2000), the Test of Written Language – 3 (TOWL-3, Hammill & Larsen, 1996), and focus group interviews with the students and teachers. In this report, only preliminary analysis of the results are offered as the scoring of the standardized assessments has only recently been completed. In the coming weeks and months, we will continue to work to clean and analyze the data so that we can understand the full impact of SOLO™ as a support to high quality writing instruction. 

Introduction


Forty percent of our nation’s school children are under performing in the area of literacy. This dilemma is well documented and is the focus of national attention.  At the local level, schools, teachers, parents, and communities have also focused a great deal of attention to the issue.  The recognition of the problems associated with literacy learning in our schools is now widespread and information and resources to address the issues are at an all time high (U.S. Department of Education web site, www.ed.gov).

Fifty-five million students attend our nation’s K-12 public schools and almost 3 million of those children have some form of a learning disability and receive special education services (Twenty-fourth Annual Report to Congress, U.S. Department of Education, 2002). The implementation of No Child Left Behind and subsequent increase in attention to reading, writing, and general academic achievement has influenced student performance across the country for all of those students (Cronin, Kingsbury, McCall, Bowe, 2005a, 2005b). A survey of 49 of the states found that 36 states (72%) have seen increased achievement on their statewide testing while 8 states (16%) report stable performance, and only one state reports a decline (Center on Education Policy, 2005). Additionally, our Nation’s Report Card (NCES, 2005) suggests that the percent of students reaching proficiency on national assessments of reading rose in the period between 1992 and 2003 (NCES, 2005). 

At the same time, there is evidence suggesting that individual students are making less progress from year to year as their growth has declined since the implementation of No Child Left Behind (Cronin, Kingsbury, McCall, Bowe, 2005a). Furthermore, while the percentage of students achieving proficiency on national literacy assessments has increased, the percent reaching basic and advanced levels has not improved and overall mean scores have not improved (NCES, 2005). 

Clearly, more must be done to meet the needs of ALL learners if we are to achieve the requirement of 100% proficiency set forth in No Child Left Behind. The goal of Project SOLO™ was to move us closer to understanding how we can achieve the goal of 100% proficiency by providing vital information regarding the impact of a particular assistive technology in addition to strategy instruction on those students who are struggling. 

Study Procedures


Project SOLO™  used  quasi-experimental pretest-posttest group design to investigate the additive benefits of SOLO™ software and ready-made assignments for SOLO™ software to self-regulated strategy instruction (SRSI) for middle-grades students with and without identified disabilities who struggle with writing. Teachers were assigned three separate groups: (1) self-regulated strategy instruction only; (2) self-regulated strategy instruction plus SOLO™ without ready-made assignments; and (3) self-regulated strategy instruction plus SOLO™ with ready-made assignments. Ready-made assignments, a unique feature of SOLO™ have not been tested empirically. The researchers created the assignments for the final condition based upon the specific content the teachers select for the intervention period.  These assignments included text to be read in Read:OutLoud and outlines for Draft:Builder. While the students used Co:Writer and Write Out:Loud, these were not used in creating any assignments.  

Self-Regulated Strategy Instruction. The primary purpose of the self-regulated strategy instruction (SRSI) implemented for all subject independent of group placement was to teach the automatic application of strategy in writing. SRSI has a history of successful implementation with students who struggle to write with and without identified disabilities (for a complete discussion see Harris, Graham, & Mason, 2003), but it has not been integrated with the use of technology in general or SOLO™ in particular. The SRSI framework introduces specific strategies and self-regulation components. 


The SRSI intervention was intended to take place during 45 minutes sessions three times each week throughout the 6-week intervention period. The six stages of the SRSI framework were to be taught in a cyclical manner across those 18 lessons (see e.g., Harris, Graham, Mason, & Saddler, 2002).  They specific stages included in the instruction were: (1) developing and activating background knowledge; (2) discussing the strategy; (3) modeling the strategy; (4) memorizing the strategy; (5) supporting the strategy; and (6) independent performance. Teachers will address all six stages during the 18 intervention sessions. It is typical in elementary grades that students require 8-12 intervention sessions to complete the stages (Graham & Harris, 2003); therefore, the 18 session-intervention period was selected since it was logical to expect that the struggling readers in the study would require more time than their peers who did find writing difficult. 

The teachers received training in the implementation of self-regulated strategy instruction (Harris, Graham, & Mason, 2003).  The after school training was open to all teachers in the school.  At the time of the training, the overwhelming reaction of the teachers was that it seemed quite simple.  Part of the training asked teachers to gather in grade-level groups to determine which particular strategy they were going to teach.  In other words, the process of self-regulated instruction, including the six steps, remained constant across grade levels, but the particular strategy that was addressed varied by grade level.  Specifically, the third grade teacher taught a paragraph writing strategy. Both the 4th grade and 5th grade teachers taught strategies they developed with the support of the research team.  At the 4th grade level it was a story writing strategy represented by the acronym, SCARE (setting, characters, action, reaction, ending). At the 5th grade level, it was an expository writing strategy represented by the acronym, 

TH3 TNT (Topic, Hook, 3 Details: Topic Need Topic).  As the start date drew closer, the teachers began expressing concerns about their ability to implement the instruction across the required 18 sessions.  Given the time constraints and limited access to professional development time, the research team decided to provide the teachers with suggested lesson plans for all 18 lessons (see attached).  The results were three different sets of lesson plans, one for each grade level.  The plans were given to all teachers, regardless of group assignment, and the teachers were free to use the plans as much or as little as they felt appropriate. 


Site Selection. All participants were enrolled in an elementary school in a small rural town in North Carolina. The Center for Literacy and Disability Studies has enjoyed a long history of conducting a variety of research in the school, but this was the first study targeting the 3-5 grade students and it was the first study of writing and assistive technology.  Initially, we approached the principal to request permission to recruit teachers and children in 4th and 5th grade.  Our plan had been to recruit a third group of older participants from the local middle school. The principal was immediately excited about the project and did a preliminary check with her teachers to see who would be interested in being involved.  Not only did all of the 4th and 5th grade teachers volunteer, 3 of the 4 3rd grade teachers also indicated a strong interest in participation.  As a result, we recruited children in grades 3-5 rather than 4-6 as was originally planned.  


Participants. A total of 9 certified classroom teachers and 97 of their students completed the entire intervention including the pretest and posttest.  A total of 103 students completed at least part of the study but of those students did not complete the post-test because they moved or were absent from school during the post-test period. One student participated in the intervention but did not speak enough English to complete the testing. All student subjects were able to (1) use speech as their primary means of communication; (2) see and hear well enough (with correction) to allow successful access to the teacher led instruction and the computer; (3) interact with the computer using a standard QWERTY keyboard and mouse.  We are still gathering data regarding the specific ages and disability status for all of the students in the study and will report those in subsequent publications. 

Pre-test and Post-test Procedures. Before and after participation in the intervention, a random sample of student subjects at each grade level and in each group participated in focus group interviews regarding their views about writing and technology.  These interviews probed: their views regarding what is involved in writing successfully, what strategies they employ when writing, how technology can support their writing, and how they feel about writing at school (see attached interview guide). Student subjects also completed The Writing Attitude Survey (Kear, Coffman, McKenna, & Ambrosio, 2000) before and after participation in the intervention. Finally, students completed all subtests of The Test of Written Language –Third Edition (TOWL-3, Hammill & Larsen, 1996) Form A at pretest and Form B at posttest. The TOWL-3 was selected for a variety of reasons.  First, as reported by the publisher, the measure has undergone rigorous testing of both reliability and validity. It also is designed to assess the writing skills of students in the age-range identified for this study, aligns closely with the intervention we implemented, and includes two forms which limits the possibility that students perform better at posttest as a result of test memory from pretest. 

Finally, all writing produced during the intervention periods across the six weeks was collected for all student subjects. From these samples, two will be randomly selected for each subject from intervention sessions during weeks one and two, as well as weeks five and six. The resulting 4 samples for each subject were analyzed using the following variables as described in Table 1: length, elements, coherence, and quality. This analysis has not yet been completed.  When it is complete, it will be reported in subsequent publications. 

Intervention. The intervention period lasted six weeks, with two to three weeks before and after allocated to conducting assessments. Most of the testing was done with large groups of students. Our original intention had been to complete the pre- and post-tests in small groups, but the interest was far greater than anticipated.  As a consequence, we had to administer the assessments to whole classes of students in order to complete the study during the fall semester.  The focus groups were completed with a random sample of children drawn from each of the groups at each grade level.  It simply wasn’t possible to include all of the children in focus group interviews. 

Table 1. Dependent Measures for Scoring Writing Samples

	Dependent Variable
	Brief Description

	Advanced Planning
	The amount of time the student spent planning prior to writing.

The number of individual ideas of propositions presented in the plan.

	Transformations
	A number of indicators that there were changes from the student’s plan to the final product including things like deletions, omissions, expansions, and meaning changes. 

	Length
	Number of words written or typed.

	Elements
	Number of elements from the target text structure presented.

	Coherence
	A 4-point scale of the student’s ability to use linguistic ties.

	Quality
	An 8-point scale of the overall quality of the sample after it had been glossed to correct spelling, punctuation, and capitalization.

	Rate
	Total number of words divided by the total time spent on the sample.

	Strategy Use
	Students observed while completing the sample and given a score of 1 if there is any evidence that they are consciously applying the strategy they have been taught.  0 if not. 


During the course of the intervention period, each teacher was observed at least once each week.  Observations included the completion of a fidelity checklist and field notes.  While the researchers tried to stay as removed as possible during these interactions, they interacted a great deal with teachers and children over the course of the study.  The researchers did their very best to refrain from doing any direct instruction of the students, but on two occasions one teacher in the SOLO™ was so frustrated by technology breakdowns that a researcher provided her and her students with direct support on the computers.  In addition to the observations during teaching, a research met with teachers in the SOLO™ plus ready-made assignments group at least once each week.  They worked together to determine how to use SOLO™ to meet the teachers’ instructional plan.  From the beginning, teachers were able to direct this process.  In other words, they knew what they wanted SOLO™ to do.  The researchers checked in with the teachers in the SOLO™ without ready-made assignments at least once each week to see if they had any new assignments they wanted saved onto the computers and assigned to the students.  Because SOLO™ was not available in a network version, the time required to save and assign teacher-created assignments to 20 computers on the wireless laptop cart and 25 computers in the lab was too great to expect the teachers to do.  As a result, the researchers handled this step in all cases. 
Treatment Fidelity. There was a clear plan put into to place to insure the treatment fidelity across the three treatment groups; however, we learned very quickly that teachers either followed the steps of SRSI OR they used SOLO™.  We observed each teacher, each week as planned, but we were unable to implement the SRSI remediation debriefings as planned with teachers in both SOLO™ groups because we spent all of the time we had with them focused on questions regarding the computer and its use. All teachers received the same training on the SRSI process, and all teachers received plans for the 18 lessons regardless of which treatment group to which they were assigned.  After the initial training, teachers will be divided into groups based on their assignment to condition.  We have not yet analyzed the fidelity checklists or the field notes gathered during each observation.  Future analyses of these data will help us have a better understanding of the impact of asking teachers to learn and implement a new instructional strategy at the same time that they are learning and implementing a new, multifaceted suite of computer applications.

Methods

Results/Analysis. 

Scoring the TOWL-III includes many subjective decisions regarding quality and correctness.  As such, we have begun the process of computing inter-rater reliability for those scores.  Currently, two researchers have scored approximately 30% of the pretests and 10% of the posttests independently.  A Pearson product-moment correlation was computed comparing the scores obtained by the two researchers.  The overall inter-rater reliability for all tests scored by two researchers is r= .780.  Careful inspection of the correlations of two scores on the individual subtests reveal one extreme outlier for the pretest (vocabulary subtest) and the posttest (story construction). When these scores are removed from the calculation of the overall reliability, the correlation increases to r = .851 (range, .606 - .977).  Furthermore, we have begun efforts to remediate the scoring discrepancies on the two subtests for which inter-rater reliability is very low. Our first steps involved having a third scorer independently score the vocabulary subtest for the pretests that were scored by the 2nd scorer.  The scores for this third scorer were then correlated with the scores from the original scorer and the 2nd.  The results demonstrate that that 2nd and 3rd scorer had a high level of reliability (r = .891) while the correlation with the original scorer remained unacceptably low (r= .418).  This initial step suggests that the original scorer had a different understanding than the 2 subsequent scorers regarding how to judge the correctness of student responses on the subtest.  Over the next several weeks we will have the 3rd scorer rescore all of the pretest vocabulary subtests and have the 2nd scorer continue scoring the remaining subtests.  

We anticipated that inter-rater reliability would be dramatically different for the 5 subtests that the test developers call contrived writing tests and the 3 that are called spontaneous writing tests. In fact, we find that the overall correlation of the 5 scores for the contrived subtests were r= .8667 and .9186 for the pretest and posttest respectively.  In contrast, the overall correlation of the 3 scores on the spontaneous subtests were r=.7136 and .637 for the pretest and posttest respectively.  When the extreme outlier is removed from the 3 spontaneous subtests at posttest, the correlation for the remaining two subtests increased to r = .8565.  We are confident we will be able to report acceptable total inter-rater reliability as we move forward with our scoring and analysis process. 
Our goal in conducting the research was to address two primary research hypotheses regarding the differential response to treatment among the three treatment groups.  We are also interested in understanding whether or not students responded different at each grade level and whether children with disabilities and those who struggle benefit more from the assistive technology supports offered by SOLO™ than do their peers who do not struggle. 

The specific hypotheses tested were:

Hypothesis One. All subjects, independent of group membership would show a significant increase in their written language abilities as a result of self-regulated strategy instruction with and without SOLO™. 

Hypothesis Two. There would be a significant difference between groups for writing attitudes as a result of self-regulated strategy instruction with and without SOLO™.
When we are persuaded that all of the tests have been scored reliably, and we are able to calculate standard scores for each subtest, the contrived and spontaneous composites, and the overall test, we plan to use a mixed model analysis of variance (ANOVA) and a general linear model (GLM) repeated factors measure to test the hypotheses.  At this preliminary stage of analysis, we cautiously offer the following findings.  

The first hypothesis, that all subjects, independent of group membership will show a significant increase in their written language abilities as a result of self-regulated strategy instruction with and without SOLO™, currently appears to be unfounded.  A test of the main effects finds no significant difference among groups when raw scores on each of the subtests of the TOWL at posttest are entered as dependent variables, pretest raw scores are entered as covariates, and treatment group membership is the fixed factor, F (2,74) = 1.209, p > .392 (Wilks’ Lambda). These results do include the pretest vocabulary scores and the posttest story construction scores – both subtests for which we have unacceptable inter-rater reliability at this point.  They also include all students of all ability levels across the three grades. 

When we look more closely at the results of individual groups we find differential responses to the three treatment conditions. An analysis of significant differences between pretest and posttest for the three treatment groups reveals no significant differences for the SRSI-only group on the spontaneous writing subtests of the TOWL (t=-1.195, p > .243) and the contrived subtests (t=-.567, p > .575).  The students in the SRSI plus SOLO group also had no significant differences from pretest to posttest on the spontaneous writing subtests of the TOWL (t=-1.412, p > .181) and the contrived subtests (t=-1.010, p > .329). There were significant differences however for the students in the SRSI plus SOLO with support group.  There were significant differences from pretest to posttest on the spontaneous writing subtests of the TOWL (t=-2.945, p > .006), but not for the contrived subtests (t=-.282, p > .779). 
For the purposes of this preliminary analysis, we determined ability based upon performance on the TOWL pretest at each grade level.  Children who performed more than one standard deviation above the mean were classified as high performing.  Those performing within one standard deviation of the mean were classified as average performing, and children performing more than one standard deviation below the mean were classified as low performing.  The table below provides the scores we are currently using and the number of participants in each group.

	Grade
	Mean/Standard Deviation
	Ability Group (score)
	N

	3
	40.71 (SD = 17.07)
	Low 
(23 or less)
	5

	
	
	Average 
(24-56)
	18

	
	
	High 
(57 or more)
	5

	4
	53.92 (SD = 15.62)
	Low 
(38 or less)
	6

	
	
	Average 
(39 – 68)
	24

	
	
	High 
(69 or more)
	6

	5
	68.02 (SD = 14.36)
	Low 
(53 or less)
	3

	
	
	Average 
(54 – 81)
	16

	
	
	High 
(82 or more)
	2


There are 14 subjects in the low performing group, 58 in the average group and 13 in the high performing group.  When we look at the scores of these groups independently we find that the students in the low group benefited from the SOLO intervention when their pretest and posttest scores are compared.  The table below summarizes the mean scores for each subgroup at pretest and posttest. 

	Group
	N
	Mean Scores 

	
	
	
	SRSI only
	SOLO
	SOLO+

	low
	28
	pre
	31.00
	20.00
	17.625

	
	
	post
	30.00
	30.00
	30.750

	
	
	GAIN
	-1.00
	+10.00
	+13.125

	average
	36
	pre
	47.1677
	33.60
	43.2667

	
	
	post
	48.1111
	41.20
	40.9667

	
	
	GAIN
	+.9434
	+7.60
	-2.30

	high
	21
	pre
	63.6667
	70.500
	60.400

	
	
	post
	72.50
	55.000
	61.600

	
	
	GAIN
	+8.8333
	-15.50
	+1.20


Once again, it is important to interpret these findings with caution as they include the results from two subtests that need to be rescored in order to achieve acceptable inter-rater reliability.  When we are confident regarding the reliability of our scores for all of the subtests in the TOWL, we will use a measure of effect size (Cohen’s d) to get a better understanding of the effect of the three treatment conditions.  Cohen’s d will be an important statistics given the different number of subjects in each group. 

We tested the second hypothesis, there would be a significant difference between groups for writing attitudes as a result of self-regulated strategy instruction with and without SOLO™, by comparing the total scores on the Writing Attitudes Survey at post-test with pretest scores serving as a covariate. We did not find statistically significant growth for any of the groups or ability levels on the total score on the Writing Attitudes Survey.  As we move forward in our analysis, we will look more carefully at strands of items within the Written Attitudes Survey to determine whether the groups responded differentially to particular items at pretest and posttest. 
Timeline


While we weren’t always confident we were going to be able to stick with our planned timeline, we were able to finish all of the pretest on the last day before school ended for the winter holidays. In hindsight, we should have turned away both teacher and student participants when we found ourselves exceeding our targets quite dramatically, but the enthusiasm the teachers and children showed left us accepting all who returned positive consent forms.  In addition to making it a challenge to support all the teachers (9 instead of 6) and observe in three extra classrooms each week, we tested 60 more students than we had planned.  As a result, our analysis is going to take much longer than projected in the original plan.  We are moving along at a rapid pace, however, and anticipate having more formal results reported first to the Assistive Technology and Outcomes Benefits journal later this spring (assuming they have a call for papers in early April again this year).  We also plan to prepare a manuscript for a more mainstream source such as Reading and Writing Quarterly. Finally, this research will be used as the basis of an application to the next Steppingstones of Technology Innovations competition as we’ve already made preliminary plans to replicate the study with a more carefully selected group of high school students with learning disabilities who have literacy levels at the 4th grade level and lower. 
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