29.5/30; outstanding answers (maybe a little over the top)
Kim M. Michaud

EDSE 842, Spring 09: Final Exam

Answer each of the following questions, providing examples for each case.

2 1. How is reliability of surveys established? How is survey validity established? How is external validity of survey research established?

In survey analysis reliability measures the precision of the instrument’s measurements; it describes the fluctuation of the overall error from measurement to measurement: the random error (Statistics.com, 2009).  There are several means of establishing reliability (test-retest, alternate forms, inter-rater reliability, and internal consistency), however, internal consistency is the most realistic method to be used for measuring the reliability of a survey instrument.  Internal consistency is calculated by running a statistical analysis after the data has been analyzed to obtain a coefficient alpha score.  It is equivalent to the average of all split- half correlations (Trochim, 2006).  For example, Repie (2005) used  a modification of a survey instrument developed by Weist, Myers, Danforth and McNeil (2000).  After their data analysis they obtained Coefficient Alphas for each of the five sub scales.  Within one subscale, Externalizing Behavior problems, they found that one item was negatively correlated with other items and the scale total, so this item was dropped.


There are three basic types of validity (Creswell, 2008): content, criterion-related, and construct validity.  Content validity refers to how well the questions “represent all of the possible questions available” (Creswell, p. 172).  Criterion- related refers to how well the questions relate to or predict an outcome (Creswell, 2008).   Construct validity refers to “how well the instrument performs in practice from the standpoint of the specialists who use it” (Statistics.com, 2009).  Content validity is often established by having experts in the field examine the questions and/or reviewing relevant literature.  Praisner (2003) did both for the questions on Section II of her survey which was to gather data on variables which might influence principals’ attitudes toward inclusion.  Criterion-related validity is often established by field testing.  Cutler and Graham (2008) field tested their instrument with four primary grade teachers in order to receive feedback on clarity of questions and the validity of anchor points for their Likert-scale items.  They (Cutler and Graham) also established construct validity when they previously conducted observations on teachers’ practices to see if they matched with how the teachers had completed the surveys.

External validity refers to whether data from a study can be generalized to people outside of the study.  According to Trochim (2006), there are several ways the external validity for a survey can be improved.  First, one can use random selection from a list of your target population.  Repie (2005), for example, used Market Data Retrieval to obtain random sampling of the specialists he chose to survey.  Second, one can obtain a sample that is as large as possible.  Repie (2005), for example, mailed out 1000 surveys, 413 of which provided usable data.  Third, ensure, as much as possible, that the return rate is good.  Cutler and Graham (2008) included a two dollar bill along with the survey, cover letter, and self-addressed stamped envelope as a “thank you”.  Lastly, replication of the study, or conducting a research synthesis, enhances the external validity.  Scruggs and Mastropieri (1996) conducted a research synthesis of surveys conducted from 1958 – 1995 which focused on the perceptions of general education teachers on inclusion.
2 2. Describe the problems of using multiple statistical tests on related data (e.g., individual survey items), and ways these problems can be addressed 

Multiple comparison statistical tests are used to see whether there are differences in population means among more than two populations.  One of the problems that can arise is that extremes in significance can appear simply by chance.  This is more commonly referred to as a family-wise Type I error.  There are two ways that this problem can be addressed.  The first is by adjusting the significance level for comparisons, e.g.,  at the .01 level instead of .05.  This is also known as the Bonferroni Adjustment (Statistics.com, 2009).  Actually the Bonferroni procedure divides the alpha by the number of comparisons, so .01 would be correct in the case of 5 comparisons. This can be coupled with conducting post hoc testing using the Tukey procedure in order to see whether there are significant differences between pairs.  An excellent example of this is Repie’s (2005) survey study.   When Repie ran a one-way analysis of variance to determine if the population means differed on items and scales, he set the significant level of comparison at .01 (Bonferroni’s Adjustment).  Out of the 33 items, eight were determined to be significantly different.  Repie then ran the Tukey procedure to confirm whether there were significant differences between school counselors, psychologists, special educators, and regular educators.  The importance of utilizing the Tukey procedure was that, as Repie indicated, “key informants differ in knowledge and perception” (Repie, 2005, p. 292).  Though in this particular study, findings linked to these perceptual perspectives were what to be expected, in another study that might not be the case.
2 3. Describe the limitations of survey research.

One of the first glaring limitations of survey research is the problem with self- reporting.  Exactly There is no way to evaluate whether the respondents are answering honestly, or giving an accurate description.  According to Repie (2005), “the respondent [may be] unaware of how they are thinking or feeling about the subject, …the respondent may lie or intentionally attempt to deceive, or…the respondent may be subject to response sets in their answers” (p. 295).  Cutler and Graham (2008) recommend that their survey research data should not only be replicated, but be augmented by subsequent corresponding observational data.  Without that additional data, it is difficult to determine whether what teachers reported on the survey matched their practices in the classroom, or whether they intentionally or unintentionally responded in “socially desirable ways” (p. 917).

The next limitation is the bias produced by non- response.  This means that one is not sure what the results of the survey would have been if everyone responded.  What indeed are the characteristics of the people who did not respond compared with those who did?  Could those characteristics have made significant differences in the survey responses?   As was indicated in class, though many assume that less than 80% response rate leads to potential bias, the truth is that in the field of education a response rate of 50% - 60% is considered an acceptable return.  Some characteristics of non-responders such as grade taught, or type/location of school, might be able to be identified, as Cutler and Graham (2008) indicate in their study, but other significant factors will not be identifiable.  

Praisner’s (2003) study highlights other survey limitations.  Her sample focused only on elementary school principals in one state.  She indicated that the reason for that choice was to, “restrict the sample in order to reduce the number of variables and thereby provide clearer results” (Praisner,p. 142).  It is clear, therefore, that the survey design provides a tension between clarity of results and breadth of population sample.  She also indicates that the inclusion or exclusion of extreme variables in the instrument can polarize responses in order produce statistically significant findings.  While her use of this technique was intentional, and she referenced it specifically, great care has to be made to either unintentionally use it, or not make reference to the manipulation of perspective. I hope you responded to the PhD survey -- Research suggests you should have, because of the high salience, brief survey length, and multiple notifications, even though there was no reward!
2 4. List and describe several special education research questions that are appropriate for survey research.

Survey research has a specific intent and purpose.  It is a form of quantitative research which is designed to investigate or describe the, “attitudes, opinions, behaviors, or characteristics of the population” (Creswell, 2008, p. 388).  Unlike experimental quantitative research, survey research does not involve giving a treatment to participants.  Instead, it collects quantitatively measurable data collected from questionnaires and/or interviews.  Qualitative research also uses interviews, however, its data is not quantitatively measurable.  Survey research is similar to correlational research in that it often describes the functional relationship between variables, however, its purpose is to learn more about the population, rather than predict outcomes or explain functional relationships. 
 According to Creswell (2008), survey research can be well suited for:  (a) describing local, state, or national trends; (b) determining individuals’ opinions, attitudes or beliefs; and (c) providing information that is useful to evaluate programs.  With this in mind, the following special education research questions would be appropriate for survey research.
1. Do students with disabilities like being mainstreamed?  What are both the positive and negative aspects of mainstreaming from students’ perspectives? Is there a possible interaction between disability category and attitude towards mainstreaming?  
· This question would fulfill Creswell’s (2008) criterion listed above as (b) because individual students with disabilities would be interviewed and/or complete a questionnaire regarding their attitudes and beliefs about the benefits and detriments of mainstreamed educational experience.

2. Are budget cutbacks forcing local schools to mainstream students who would really better benefit from at least some separate instruction?  Do principals feel that the inclusion policy is being used as a “politically correct” solution to economic challenges?  If money was no option would they be making the same decisions?
· This question would fulfill Creswell’s (2008) criteria listed above as (a) & (b) because it would describe principals’ attitudes and beliefs about local trends.
3. How would teachers and administrators evaluate the addition of the Wilson Reading Program at the local high school?  Is the benefit of the program worth the time students have to lose from other classes?  

· This question would fulfill Creswell’s (2008) criterion listed above as (c) because it would use the information to help evaluate a program.

5. Compare and contrast experimental and quasi-experimental research, and give examples of each from special education research.
2
Experimental and quasi-experimental research methods are quantitative methods that use group design.  Researchers manipulate an independent variable, (e.g. a practice or procedure), to see what kind of effect its manipulation has upon a dependent variable, (e.g. mastering a skill, or changing a behavior).   All efforts are made to control all variables that could influence the outcome except for the independent variable.  This is facilitated by ensuring that conditions of the groups that are being compared are as equivalent as possible, except for the manipulation of the independent variable. Typically there are two groups that are compared: one referred to as the experimental group which receives the independent variable manipulation, and the other referred to as the control group which does not receive this treatment. There can be more group with different treatment conditions, however.    In this way, when both (or all) groups’ dependent variables are measured with the same measure, the difference in outcome data of the means of the groups can be attributed solely to the effect of the independent variable. 
 The only difference between experimental and quasi-experimental research is that experimental research randomly assigns the participants to the groups.  Quasi-experimental research must use already existing groups, but the treatment of the independent variable is randomly assigned.  Sullivan, Mastopieri, and Scruggs’ (1995) work is an example of research that used experimental design.  The participants were 63 fourth and fifth grade students classified as learning disabled from 10 elementary schools in a midwestern state.  They were randomly assigned to one of three treatment conditions: coaching, provided explanation, or no explanation control.  The purpose of the study was to examine the benefits of coaching active thinking on immediate and delayed recall of academic material for this population of students.  The study was also to compare the effects of coaching strategy with the strategy of direct instruction.  Saenz, Fuchs, and Fuchs’ (2005) work is an example of research that used a quasi-experiment design.  The participants were 12 classrooms of all English Language Learner students with at least two students identified as having a learning disability.  The classes were randomly assigned to either the experimental condition which received the PALS treatment, or the control/contrast condition.  The purpose of the study was to compare the effects of the PALS treatment strategy on the reading performance of elementary age ELL students with learning disabilities.  
6. Describe inferential statistics, and provide examples.
2 According to Trochim (2009, Inferential Statistics,), “we use inferential statistics to make inferences from our data to more general conditions; we use descriptive statistics simply to describe what's going on in our data.”  In other words, inferential statistics gives us information about our data from which we can draw conclusions, or make predictions.  There are several different statistical tests that can be used to examine data.  The choice of the tests is based upon whether the researcher is: (a) making a group, variable, or category within group comparison; (b) using one, or more than one independent variable; (c) using 1 or more than one dependent variable; and (d) whether there is normal, or nonnormal distribution of scores.  
If there is normal distribution of scores, (along with homogeneity and independence of observations) parametric tests are used.  t tests are parametric tests that compare two groups that have one independent and one dependent variable.  ANOVAs, and ANCOVAs are parametric tests that compare more than two groups that have one or more independent variables and one dependent variables.  MANCOVAs are parametric tests that compare groups that have one or more independent variables and two or more dependent variables.  If there is nonnormal distribution of scores, nonparametric tests are used such as the Mann-Whitney U test or the Kruskall-Wallis test for groups, and the Chi-square test for category within group comparisons.  
Glago, Scruggs, and Mastropieri’s (2008) work is a good example, since they use most of the above options to perform their data analysis.  This study was a randomized group design with the experimental group taught problem solving skills and the control group using the time for quiet reading.  Descriptive tests were first run in order to compare means of the two groups for the dependent measures.  For one of the measures (pre and post tests of Problem-solving strategy) there was both ceiling and floor effects shown for the experiment group. Since this was a nonnormal distribution, a Mann-Whitney test was employed to analyze differences at post-test.  An ANCOVA (for normal distribution scores) was run to analyze the differences between the  Scenario problem-solving and Problem-solving post tests, with the pre-tests being used as covariates.  Since no Generalization pre-tests were given, the researchers were able to run a t test comparing the means of both groups on the one measure. 
2 7. Describe internal validity, external validity, and the problem of induction.

Internal validity focuses on cause and effect relationships not always – surveys can have differing degrees of internal validity, for example. Experimental research uses the inductive reasoning process in order to come to its conclusions; specific outcome data is measured which can indicate what kind of general effect an independent variable can have upon a dependent one.  It is, therefore, important to determine whether the outcomes that are measured were indeed caused by the independent variable in question, and not by some other unforeseen variable.  If a study is said to have internal validity, the other influencing factors which could corrupt the interpretation of outcome data are properly controlled for.  In other words, it could therefore be concluded that the measured changes of the dependent variable were indeed caused by the influence of the independent one.


External validity refers to whether the data conclusions from a study can be generalized to other people who did not take part in the study.  Once again, this involves an inference process.  Data outcomes from the study’s sample are inferred to other people, settings, or past/future situations.  In other words, the influence that the independent variable had upon the dependent one in the study is inferred to be able to have the same effect outside of the study.   If external validity is not established, then the ability to generalize the data outcomes is corrupted, and the usefulness of the study greatly undermined.   
2 8. What are major threats to internal validity of group-experimental research, and how these can be addressed? How is external validity established?

Below is a list of threats to internal validity and brief description  for group-experimental research. Six of them refer to the participants, and two of them refer to procedures.  The optimal way to address the threats to participants is the random assignment of participants to conditions.  The testing threat to procedures can be addressed by administering an equivalent post-test with different items than the pre-test.  The instrumentation threat to procedure can be addressed by standardizing observation scales and/or instrument throughout the experiment.
                   Participant Threats

History threat                                          

History threat is a threat to internal validity in

which an outside event or occurrence might

have produced effects on the dependent

variable….

Maturation threat

Maturation threat is a threat to internal

validity produced by internal (physical or

psychological) changes in subjects. …

Statistical regression threat

Statistical regression threat is a threat to

internal validity that can occur when subjects

are assigned to conditions on the basis of

extreme scores on a test….

Selection threat

Selection threat is a threat to internal validity

that can occur when nonrandom procedures are

used to assign subjects to conditions or when

random assignment fails to balance out

differences among subjects across the different

conditions of the experiment….

Subject mortality threat

Subject mortality threat is a threat to internal

validity produced by differences in dropout

rates across the conditions of the experiment….
Selection interactions

This is a family of threats to internal

validity produced when a selection threat

combines with one or more of the other threats

to internal validity. When a selection threat is

already present, other threats can affect some

experimental groups but not others.

For example, if one group is dominated

                  Procedure Threats

Testing threat

Testing threat is a threat to internal validity

produced by a previous administration of

the same test or other measure

Instrumentation threat

Instrumentation threat is a threat to internal

validity produced by changes in the

measurement instrument itself  (“Testing”, retrieved May12, 2009)

I hope you haven’t cut and pasted this from somewhere…

There are two ways that external validity, or the generalization of data outcomes, can be established.  The first is by the replication of the study.  Odom, Brantlinger, Gersten, Horner, Thomson and Harris recommend that two or more high quality studies, or four acceptable studies, that support the practice and have weighted effect sizes greater than zero be conducted before a practice is considered “evidence-based.”  Another method of establishing external validity is the conducting of a meta-analysis of studies of the particular practice.
9. Describe the assumptions of the analysis of variance, and list the two most significant assumptions. What can be done when data do not meet these assumptions?

There are at least three assumption of the analysis of variance:  normal distribution, homogeneity of variance, and independence of observation. Normal distribution refers to the scores’ distribution around the mean is in the shape of a curve.  Homogeneity of variance refers to the standard deviation of both groups being about the same.  Independence of observation refers to the observation of variables as if they were independent of each other.  The two most significant assumptions are normal distribution and homogeneity of variance.  

For the problem of homogeneity of variance, as was discussed in class, a univariate test should be run with the pretest as the covariate.  This will properly realign the groups for comparison, yes but in itself doesn’t account for heterogeneous variance.  For the problems of skewness, or kurtosis, an appropriate nonparametric test should be run.  Better One would run the Mann-Whitney U test for a 2  group comparison with one independent and one dependent variable.  One would run a Kruskall-Wallis test for a 3+ group comparison with one or more independent and dependent variables doesn’t really do factorial.
2 10. What are ceiling and floor effects, and why may these lead to invalid conclusions from inferential statistical tests? Why may this be a particular problem in special education research? How can such data be analyzed appropriately?

Ceiling effects are when the instrument that is used is so easy for the participant(s) that all, or almost all, of the items are answered correctly, and therefore the total picture of the participants capabilities can not be known.  Floor effects are exactly the opposite.  The instrument used is so difficult that the participant gets all, or almost all of the items incorrect.  Once again, there is no way of evaluating the true extent of participant’s potential.  It is for this reason that norm referenced tests instruct the administrator to stop administering the test after so many have been missed, and to adjust the starting point of administration, as well. 

Adjusting instruments for ceiling and floor effects can indeed be accomplished when testing individuals, but so much of special education research has to be conducted within the classroom setting.  Whether these classrooms are inclusive or self-contained, there can still be a wide variance of ability between students.  An instrument that neither contains floor nor ceiling effects for all students might be difficult to design.  It is for this reason that the data analysis must be adjusted.  Glago’s (2008) study addressed this problem. Her problem-solving strategy had a floor effect for both groups for the pre-test, and floor effect for one group on the post-test, yet a ceiling effect for the other group on the post-test.  Glago administered the Mann-Whitney nonparametric test to analyse the differences at post-test.  The administering of nonparametric tests can, therefore  be used to address the ceiling/floor effect problem if instrument adjustments are just not feasible.
2 11. Describe “unit of analysis” and the importance of its consideration in special education research. 


The unit of analysis is the actual entity that the researcher is studying.  The type of analysis that is going to be conducted determines the unit that will be used.  It can be individuals or groups.  In some studies it actually can be both depending on the various analyses that are being conducted (Trochim, 2006).  Creswell (2008) indicates that the sample size of the unit of analysis needs to be taken into consideration in order to determine the statistical power of the results of a study.   Using the example that Creswell gives (p. 632), in order to have the power analysis typically set at .80 based on a statistical level set at .05, for an effect size of .50 one would need to have 65 students for each group.  


This standard is extremely difficult for the field of education.  Units of analysis must have similar characteristics, and finding classrooms with 65 students who have similar learning challenges is next to impossible.  For this reason, researchers may choose to use an intact class, but randomly divide it into units with students who have matching characteristics.  They also may choose to use individuals or small groups as Berkeley did within the classes as the unit of analysis, rather than the classroom itself. Also crossover designs 
2 12. What are ways of dealing with interventions in intact groups such as special education classrooms?

If a researcher was to conduct a research intervention in an intact group, it would be necessary to assign the students to experimental and control groups in such a way that the significant characteristics of both groups would be equivalent.  A technique similar to Gersten et.al’s (2006) would need to be utilized.  A standardized measure would be utilized to measure significant characteristics (i.e. Intelligence test scores, reading ability).  The list of students would be paired according to similar abilities/characteristics.  Each member of the pair would randomly be assigned to either the experimental or control group.  When the pre-test was administered, it could also be determined whether there was homogeneity of variance between the groups. DeWitt is doing one now (mnemonic) in which some items are taught mnemonically, some not, within subject (so each student has a mnemonic and a comparison score). You counterbalance items (mnemonic v. control) across classrooms
2 13. What problems are associated with the use of preexisting groups in quasi-experimental research, and how can these problems can be addressed?

With any quasi-experimental study, because of the lack of random assignment there are increased threats to internal validity.  There are several approaches that could address these problems.  Both groups could be evaluated by testing and compiling of significant characteristics in order to deem whether the two groups are equivalent in areas that could affect the outcome of data.  Their pretests could be compared using descriptive statistics to see whether there is homogeneity of variance.  If there is not, a univariate  test could be run with the pretest used as a covariate.  The best solution, if it is feasible, is to use the technique similar to the one used by Sullivan, Mastropieri, and Scruggs (1995) which was to have each student instructed independently by randomly choosing which condition would be used when the student entered.  
1.5 14. Describe and provide an example of an interaction effect in a two-way factoral design, and how it might be interpreted.

Neal et.al’s (2003) is an example of a study using a two-way factorial design.  There were two ethnicities that were viewed, African American and European American, and two movements that were viewed, the “stroll” and the standard walk.  The purpose of the study was to view whether preconceived notions about a type of walk would have an effect upon whether teachers viewed students has having a greater tendency for aggression, or being more likely to need possible screening for being at risk.  Therefore a two-factor ANOVAs were run with movement style and ethnicity as independent variables and achievement, aggression and need for special education as dependent variables for the three ANOVAs.  The results were that teachers perceived African Americans and European Americans with a stroll to be lower in achievement to both ethnicities with standard walks.  They also found both ethnicities with a stroll to more likely be aggressive and have more need for special services  than both ethnicities with standard walks.  So where was the interaction?
2 15. List special education research questions appropriate to group-experimental and quasi-experimental research.
1. Is dialogue journal a practical strategy and yet effective strategy to employ for students with emotional and behavior disturbances at the classroom level.

· Since dialogue journaling has already been shown to be effective using a single subject design (Regan, et. al 2005), and especially this study has already been replicated, it would perhaps be appropriate to replicate and extend it by seeing if it would work at the classroom level.  The control group could either use a traditional writing strategy, as was used in Regan, no comma here et. no period after et al period after al, or could employ another modified strategy. Good question
2. Can the use of the “Smart pen” have of an effect on high incidence students mastering 
in class material at the secondary level?

· With the expense of assisted technology tools to consider, it is necessary to evaluate whether students can master their use easily enough to actually use them, and benefit enough from their use to justify their purchase.  For this reason, a group design would be ideal to do investigate the merits of this tool

3. Can moderately impaired students be prepared to pass the written driver’s test with enhanced differentiated instruction embedded into class wide peer tutoring in a driver’s ed class? Would normal achieving students also benefit and enjoy it?
· Rather than separating out impaired students, it would be beneficial to compare an inclusive class treated with a possibly effective strategy to a traditional one.  There are parts of this country where individuals can not independently survive without a drivers’ license and yet an entire population is being prevented from mastering the skills necessary to obtain one
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