




















the time?" This was called an "introtact." If the student responded 
correctly, the examiner responded, "That's right, (attribute name) is 
the correct answer," and the trials continued until 10 consecutive 
trials were correct. The second problem was then presented. 

If the student responded incorrectly to the introtact, or did not 
know the answer, the examiner gave him/her a "hint" (told him/her to try 
the relevant dimension (e.g., color, size, letter form, or line position) 
and resumed the problem. If the student did not verbalize the correct 
solution at the end of the 20 trials, the correct answer was given, the 
problem was repeated, and the student was instructed to "pick every 
picture with (attribute name) and see what happens." Students continued 
to a criterion of 10 correct responses in a row which ensured that they 
experienced a solution. The second problem, also consisting of 20 trials, 
was completed in a similar manner. 

For the third, fourth, and fifth problems (20, 24, and 24 trials, 
respectively), introtacts were increasingly introduced. For Problem 3, 
the student was asked, "What is right all the time?" after trials 6, 10, 
12, and every second trial thereafter. For Problem 4, the introtacts 
were requested after the first three trials, again after the fifth, and 
then every trial thereafter. On Problem 5, the student was asked to 
state his/her best hypothesis spontaneously after each trial, and to do 
so "from now on." The examiner also rem-inded the student if he/she 
forgot to verbalize the hypothesis each time. Statements of a compound, 
or an either/or hypothesis were corrected during pretraining, and queried 
in the subsequent experimental problems. By completing these five 
pretraining problems, the student learned the nature of the task and its 
mechanics, as well as to respond to the verbal hypothesis probes (introtacts) 
after each trial. 

The experimental problems were then presented . These problems were 
arranged in ten different sequences, and students randomly received one 
of the ten problem sequences. After all the students had completed 
Session 1, they were matched on their performance within their LD and 
NLD groupings. Specifically, the mean trial of the last error for the 
student's experimental problems was calculated and used as the matching 
variable. For each problem, the trial on which the student made his/her 
last error was determined. These values were summed and divided by the 
number of problems administered to that student. These mean values were 
then ranked in order of increasing magnitude within the two subject 
groupings (LD and NLD). The rank ordered lists were blocked into pairs 
for the experimental and control groups, and one student from each pair 
was randomly assigned to either the experimental or the control group. 
The other student in the block was assigned to the remaining group. 
Following this random student assignment (42 LD and 42 NLD), the cell 
sizes in the 2 x 2 factorial design were: LD experimental group, 21; LD 
control group, 21; NLD experimental group, 21; and NLD control group, 21. 

Session 2 (treatment with a symbolic reinforcement). The procedures 
for Session 2 were basically the same as for Session 1 with the exception 
of the consequences which followed student responses . For the experimental 
group, reinforcement and response cost in the form of tokens were contingent 
on correct and incorrect answers, respectively. The tokens were exchanged 
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at the end of the session for a minimum of $3 .00. Tokens were also 
given to and taken away from members of the control group contingent on 
their performance to control for the distracting nature of the poker 
chip delivery. The control students were told at the beginning of the 
session that they would receive $3 .00 at the end of the session. The 
experimental students were told the amount earned after completion of 
each problem . This was done to heighten the student's motivation. For 
control group members, the next problem was presented without reference 
to poker chips or money . 

During this session each student again met individually with the 
researcher for the length of a class period, or until all the problems 
had been completed, whichever was the shorter time period. Since the 
stimulus materials used in Session 1 were also used in Session 2, the 
color recognition test was omitted. Although the same materials were 
used, a different stimulus value (e.g., big, green, circle, etc.) than 
that assigned in Session 1 was selected as a solution to each problem in 
Session 2. 

All students completed two preliminary problems, during which the 
students in the experimental group were told how the chips would be 
later exchanged for payment. If a student in the control group asked 
about the chips, the examiner responded that they were being used "to 
help keep track of your answers." Students were instructed not to 
discuss their earnings with their classmates for several days. These 
instructions were used to minimize possible contamination, expectancy, 
and demoralization effects (Cook & Campbell, 1979). While the order of 
administering the two preliminary problems was fixed, the experimental 
problems were administered randomly in one of ten possible sequences. 

Research Design 

Independent variables. The principal variables were two subject 
groupings (LD vs . NLD) and two treatment levels (experimental group vs. 
control group). These two variables were completely crossed and balanced 
in this design. 

As indicated in the experimental procedures, students were grouped 
into blocks of two. This nesting factor, matched subjects, controlled 
(i.e., reduced) the error variance between the groups of students, LD 
and NLD. The blocking variable was calculated from each student's 
performance on the experimental problems administered in the first 
session. This variable was also used as a covariate in the statistical 
analysis. Marker variables including birthdate, age, sex, school atten­
dance center, classification (LD or NLD), and intelligence test scores 
were used for matching subjects and in the analyses. 

Dependent variables. Discrimination learning problems provide a 
variety of information concerning each student's performance. Most of 
the variables studied here have been discussed in the previous review 
of related research. Operational descriptions are provided for the $. nke 
of clarity, as well as to serve as representative citations of previous 
research into these variables. 
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1. Frequency of dimension sampling (Byrd, 1979; Phillips et 
al., 1978). Analysis of this variable indicated whether 
or not the student tested each of the eight dimensions with 
the same frequency. Byrd reported that students have shown 
response preferences and interproblem transfer. For each 
student, the number of different dimensions sampled in each 
problem are counted. These numbers are summed across all 
of the problems completed by a student. 

2. Percentage of correct responses following the first four 
trials (Gholson & Danziger, 1975). Feedback on four trials 
1s required before the student has enough information to solve 
a problem using the most efficient strategy behavior . Less 
efficient strategies would require additional trials. With 
these limitations, a measure of a student•s learning is 
the percentage of his/her correct responses after the first 
four trials . For each student, the first four trials of the 
problems are omitted. For the remaining trials, the number of 
correct answers were tabulated. The ratio of the correct 
number of trials to the total number of trials is calculated. 
This quotient is then converted to a percentage which numerically 
indicates the effectiveness of the student•s learning based on 
feedback from the first four trials. Students who are perfect 
focusers would be 100% effective . 

3. Response consistency (Kemler, 1978; Mims & Gholson, 1977; 
Phillips & Levine, 1974). This dependent variable considered 
the correspondence bet~veen a student's verbally stated sol u­
tion hypothesis and his/her response choice on the following 
trial. For example, if a student verbally states, "The big 
letter is correct all the time", one would predict that the 
student will point to the stimulus containing the big letter 
on the following trial. This consistency was calculated for 
each student by counting the number of trials on which the 
introtact and the subsequent response were consistent and 
dividing by the total number of trials. This quotient was 
then converted to a percentage . 

4. Retention of confirmed hypothesis (Byrd, 1979; Gholson & 
Danziger, 1975; Kemler, 1978; Mims & Gholson, 1977). The 
theory of discrimination learning backed by previous research 
postulates that students will maintain an hypothesis when the 
intervening feedback indicates his/her choice is correct. For 
example, consider any two trials in a discrimination learning 
problem, and a situation in which the student selects the 
correct stimulus picture on the first trial. The student 
verbalizes his/her hypothesis of the correct solution (e.g., 
"the big letter"). This student has maintained a confirmed 
hypothesis over these trials. 

This dependent variable was calculated by counting the number 
of correct trials. From this set, the proportion of con­
secutive trials with the same stated hypothesis, i.e., in-
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trotact, was calculated. This quotient was converted to a 
percentage representing the percentage of retained confirmed 
hypotheses. 

5. Retention of disconfirmed hypothesis (Byrd, 1979; Gholson & 
Danziger, 1975; Mims & Gholson, 1977). This measure indicated 
the effect of negative feedback, i.e., being told "wrong", on 
retaining disconfirmed hypotheses. This variable was 
calculated from those trials on which the student made an 
incorrect choice. From this set of trials, the proportion 
of two consecutive hypotheses being the same was calculated. 
These vaules were calculated for all the problems completed 
by each student. 

6. Percentage of problems solved (Phillips, 1974). This dependent 
measure is a general indicator of performance effectiveness 
and has no relation to other efficiency measures. A problem 
was defined as being solved if the student demonstrated five 
consecutive correct responses and corresponding correct state­
ments of the hypothesis. This percentage was calculated from 
the ratio of the number of problems solved to the total number 
attempted. 

7. Trial of last error (Phillips, 1974). More efficient problem 
solvers will use more efficient solution strategies and be 
more efficient in their information processing. As a consequence, 
they will solve the problem in fewer trials. Overall efficiency 
was calculated by determining the mean trial of last error by 
considering all the student's problems. 

8. Replacement of disconfirmed hypothesis (Kemler, 1978). The 
more efficient problem solvers will only test an hypothesis 
once, and if it is disconfirmed, reject it for the remainder 
of the problem. This measure assessed the student's memory 
for recalling which hypothesis had been disconfirmed. The 
variable was calculated by counting the number of different 
hypotheses stated in a problem. From this set, a count is 
made of the number of disconfirmed hypotheses which were 
repeated. The ratio is calculated by dividing the number of 
repeated disconfirmed hypotheses by the total number of 
disconfirmed hypotheses. For example, consider that a student 
was wrong on four of the five hypotheses he/she tested and 
that he/she later repeated three of the four disconfirmed 
hypotheses. The ratio is three-fourths (75%). The mean 
value was calculated from all the problems completed by 
a student. 

9. Mean length of time for problem solution (Nuessle, 1972). 
Efficiency has been measured through various response patterns 
(e.g., maintaining confirmed and disconfirmed hypotheses, 
replacing disconfirmed hypotheses). Analysis of the length 
of time required to solve a problem indicated the relationship 
of this temporal measure to other performance indicators. The 
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total time for a given problem was the time of recording the 
student's response to the first trial to recording the student's 
last hypothesis statement in the last trial of the problem. 
The mean time was calculated from these intervals for all of 
the student's completed problems. 

10. Latency period following feedback (Levine, 1969; Nuessle, 
1972). This second rate measure was described by Levine as 
reflecting the information processing abilities of a student, 
especially as it relates to his/her retrieval and recoding of · 
information. One would expect a shorter interval between 
trials after a hypothesis is confirmed and a longer interval 
between trials after the hypothesis was disconfirmed. The 
longer time interval reflects the time required for recoding 
the logical set of potentially correct hypotheses and selecting 
a single hypothesis. 

Across all problems administered to a subject, the latency periods 
were split into two groups: (a) those following correct choices, and 
(b) those following incorrect choices. Within each grouping, the mean 
latency interval was calculated. 

Experimental design. The nested design (2 x 2 x 21) had three 
factors: (a) student grouping--LO or NLD, (b) treatment--experimental 
group or control group, and (c) the matched subjects. 

The experimental procedures were administered twice. During the 
first session, all students received the same treatment, and data 
collected during this session were used as covariates in the statistical 
analysis. One of the dependent variables (i.e . , mean trial of last 
error) was used as a blocking variable for assignment to the treatment 
group for the second session. 

Interrater reliability. Reliability measures were obtained by 
having the principal investigator listen to tape recordings of five 
sessions conducted and recorded by the research assistants . While 
listening to the tape, the investigator independently recorded the 
student's verbal responses {i.e . , which stimulus he/she chose, the 
student's hypothesis statements, and the researcher's taped feedback to 
the student). The two records were compared item-by-item and an agreement 
was scored each time the same response was recorded on a given trial. A 
disagreement was scored each time different responses were recorded on a 
given trial. Next, the accuracy of the feedback to the student was 
determined by matching correct responses with reinforcing statements and 
incorrect responses with corrective statements. An error was scored if 
a reinforcing statement was made to an incorrect response or a corrective 
statement was made to a correct response. 

Finally, the reliability of the measurement of each subject's 
response consistency was checked by having the investigator listen to 
and record whether or not each student's subsequent response was consistent 
with the previously stated hypothesis. The records were compared trial-
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by-trial; an agreement was scored if both records said the student's 
response was consistent or if both said the response was inconsistent. 
A disagreement was scored if one record said the response was consistent 
and the other said it was inconsistent. Table 2 shows the results of 
these reliability measures. The results indicate that the raters agreed 
on 99% of the trials regarding correct/ incorrect responses, on 99% of 
the trials regarding hypotheses, and on 99% of the trials regarding the 
recording of consistency of response . Researcher 1 was 99% accurate in 
providing feedback, while Researcher 2 was 100% accurate. 

Statement of Hypotheses 

Based on the review of the related literature and the methodological 
procedures described, the following null hypotheses were tested for each 
of the dependent variables. 

Hypothesis 1: Subject group X treatment interaction 

The learning disabled students in experimental treatment 
will demonstrate the same level of performance as subjects in the 
control group. 

Hypothesis 2: Treatment groups 

Students in the experimental treatment group will perform at 
the same level of proficiency as subjects in the control group. 

Hypothesis 3: Student grouping 

LD students will perform at the same level of proficiency as 
the non-learning disabled subjects. 

Statistical analysis. The hypotheses were tested with multivariate 
analysis of covariance procedures (Finn, 1976) . Wilks' likelihood ratio 
criterion (~) was calculated for the hypotheses tested. Rao's approximate 
multivariate F-test evaluated Wilks' criterion at the .05 probability 
level for statistical significance and for rejecting the null hypothesis. 
The scores from the first session on each dependent variable and the 
student's IQ scores were the covariates. Post hoc procedures evaluated 
which dependent variables contributed significantly to the interaction 
and main effects of the factors. 

Results 

The first and third null hypotheses were not rejected (Table 3). 
For the first hypothesis, after controlling for students' scores during 
the first session, the use of the reinforcement conditions did not 
differentially affect any group of students. The improved scores of the 
second session were not unique to any one group; all students demonstrated 
some improvement. 

The third hypothesis tested differences between the LD students and 
their non-LD peers. The multivariate analysis of covariance procedures 
adjusted the second-session scores of each group based on their performances 
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during the first session. Based on this adjustment, no statistically 
different scores existed between the LD students and their non-LD peers. 
The second session did not differentially affect either the LD students 
or the non-LD peers. 

The second null hypothesis was rejected (Table 3). The students in 
the control group scored significantly better than those in the experimental 
group. To determine the dependent variables on which the two groups 
differed, further followup statistical tests were completed according to 
the procedures described by Finn (1974). 

The results of the post hoc analysis indicated that there is a 
reliable difference between the experimental group and the control 
group. This difference is best evidenced in the two groups' differences 
on the response consistency dependent variable. The control group was 
more consistent in choosing responses identical to their hypothesized 
choice (x = 97.68) than was the experimental group (x = 95.31), who were 
reinforced for each correct answer and problem solved. 

Validation of the Process Dysfunction 

By analyzing the second-sess ion data with the multivariate analysis 
of covariance procedures, no differences were calculated on the dependent 
variables between the LD and non-LD students. However, numerous differences 
on the dependent variables were measured on first-session scores. The 
lack of significant results with the covariance analysis indicated that 
the reinforcement conditions made no difference with the LD and non-LD 
groupings. It may be concluded that the LD students were not passive 
learners and did not exhibit a production deficiency. This finding is 
contrary to Torgesen's (1977) hypothesis. To determine the LD students• 
specific processing dysfunctions, a multivariate analysis of variance 
procedure was used. This analysis compared the LD students• second-sessi on 
scores to those of their NLD peers. The results of the analysis indicated 
that the non-LD students obtained statistically better scores than the 
LD students. Specifically, the post hoc tests determined that nine 
variables reliably distinguished the two groups. The variable which 
best discriminated between the groups was mean trial of last error. 
With this variable, 68% of the LD and regular class students were correctly 
classified. Twenty-six of the 42 LD students were classified as LD 
(62%) and 31 of the 42 non-LD students were classified as non-LD (74%). 
The mean trial of last error for the LD students was 8.33 (SO = 2.09) 
and 6.38 (SO = 1.85) for the NLD students. 

Discussion 

Conclusions 

The principal research question addressed in this study was whether 
the LD students• performance reflected a production deficiency or a 
process dysfunction. Further, if a process dysfunction was determined, 
the study was designed to ascertain which components of an information 
processing model were affected. Torgesen's (1977) hypothesis of production 
deficiency was not supported. The results of this study show that LD 
students have specific processing differences when compared to their non-LD 
peers. These findings were replicated twice by the data. First, in the 
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initial session reliable differences were found between the LD and the 
non-LD students. Second, under conditions of reinforcement and response 
cost in the second session, processing differences were also found. If 
the LD students had indeed been passive learners as Torgesen (1977) has 
suggested, the processing differences would have been eliminated in the 
second session . By contrast, the students in the present study appeared 
motivated by the task in both sessions, and yet, the results showed that 
the LD students as a group appeared to have more difficulty in solving 
the problems. 

An analysis of the second-session scores determined statistical 
differences between the LD and non-LD students on nine variables. 
Ranked in the describing hierarchical order of the highest differences, 
these variables are: (a) trial of last error (TLE), {b) resampling of 
disconfirmed hypotheses (DCH), (c) percent correct (PC), (d) problem 
solution time (MST), (e) the percentage of problems solved (PPS), (f) 
retaining confirmed hypotheses (RCH), (g) latency period following a 
confirmed hypothesis (LPFC), (h) retaining disconfirmed hypotheses 
(RDH}, and (i) response consistency (RC). 

In assessing students for learning disabilities, information on one 
variable appears to serve as a discriminator : mean trial of last error. 
Phillips (1974) considers TLE as an overall measure of a student's 
problem-solving efficiency. A student whose strategic behavior maximally 
incorporates the available information will solve the problem in fewer 
trials than one who does not. General efficiency most clearly distinguishes 
LD from non-LD students. Correlated with TLE is MST (r = .725). MST is 
a temporal indicator of problem-solving efficiency (Nuessle, 1972) and 
signals that efficient solutions also require the least time . The LD 
students are requiring additional trials and time to solve the problems 
and have a longer latency period following a confirmed hypothesis. If 
one were to hypothesize differences between LD and non-LD students, 
differences would not likely be on LPFC. Latencies following confirmed 
hypotheses would be expected to be short, while latencies following 
disconfirmed hypotheses would be longer (LPFD) (Levine, 1969) . Given 
the reported processing problems of the LD student, a difference on LPFD 
would be expected; yet the above data did not support such a conclusion. 
(p = 0.273). Presently, the differences on LPFC cannot be fully explained; 
they are likely due toLD students' coding, recoding and rehearsal of 
the confirmed hypotheses. 

The other dependent variables on which significant differences were 
found are also associated with the coding, recoding, and rehearsal of 
information. The second largest performance difference between LD and 
non-LD students was found on DCH, resampling disconfirmed hypotheses. 
The LD students were more likely to resample a hypothesis even though it 
had been previously disconfirmed. This failure to profit from feedback 
is also evidenced by the significant differences on RCH, retaining a 
confirmed hypothesis, and RDH, retaining a disconfirmed hypothesis. The 
data suggest that even explicit feedback concerning the quality of an 
answer does not consistently benefit the LD student's performance either 
immediately or within the course of completing the same problem. The 
concepts of correct ("Yes, this picture has the answer in it") or wrong 
("No, this picture," pointing to the alternate to the one selected, "has 
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the answer in it") do not necessarily alter an LD student•s task responses. 
One might speculate that the LD student has externalized the cause of 
his/her successes and failures to such an extent that chance is operating 
and the examiner•s feedback is ignored. The validity of this assumption 
seriously undermines the extensive efforts made in training the students 
and demonstrating possible solutions. It may be concluded that the LD 
student•s behavior lacked the strategic approaches of their non-LD 
peers. 

This conclusion is also supported by the differences between the LD 
and the NLD groups determined on the response consistency (RC) variable. 
Just as the experimental group was less consistent in their responses 
than the control group students, the LD students were found to be less 
consistent than their non-LD peers. In practice this means that they 
would verbally state an hypothesized solution and yet choose a different 
solution. They did not trust their beliefs, nor were they willing to 
test them in a manner different from non-LD students. 

As a consequence of the noted processing errors, the LD students 
were slower to learn as quantified in the percentage correct variable. 
A sequence of any four trials provided a sufficient amount of information 
to arrive at a problem•s solution. By subtracting the initial four 
trials of a problem from the total trials of a problem , one could determine 
how much information was gained from the first four trials. The higher 
the percentage of correct answers, the more information the student 
gained from the initial trials. The LD students demonstrated significantly 
poorer performance on this PC variable than did the non-LD students. 

In summary, the LD students demonstrated significant processing 
differences compared to their NLD peers in their ability to code, recode, 
and recall information. They also responded to the trials in a manner 
suggesting less efficient strategic behavior and a failure to profit 
from explicit feedback concerning their answers. They were much more 
likely to take chances on possible solutions rather than following a 
logical, strategic problem-solving pattern. Thus, they were most clearly 
distinguished from their non-LD peers by number of errors and length of 
time required in problem solving. As measured by Torgesen•s hypothesis 
(1977), the LD students did not appear to be passive problem solvers, 
but very inefficient as reflected in processing and strategic differences 
discussed above . 

The Effect of Reinforcement 

The control group members, who were paid a standard fee for partic i pating , 
demonstrated superior performance compared to that of the experimental 
group, whose members were paid for each correct answer and problem 
solved, and who lost money for incorrect answers. Rather than improving 
performance, the re inforcement/response cost condition had a deleterious 
effect. This finding is counter to those of Haines and Torgesen 
(1979) and of Hallahan et al. (1978). However, results similar to those 
obtained in this study have been reported by Spence (1970) . 

The procedures of the second sess ion clearly and repetitively 
presented information about the reinforcement and response cos t conditions. 
On the fifth trial and each trial afterward, all students received a 
chip for correct answers or lost a chip for incorrect answers . At the 

-15-



end of each problem, students in the experimental group were told how 
much they had earned for the particular problem. All students were paid 
at the end of their second session. 

It is reasonable to expect that the variable representing the 
greatest mean group difference and having the highest weight in the 
discriminant analysis was the response consistency variable (RC). By 
taking extra chances and gambling on the correct solution, the experimental 
group's performance deteriorated. Being correct meant mo re money and 
apparently the effort to do so distracted them from efficient processing. 
As Spence observed, reinforcement procedures on a complex task that 
already requires extensive cognitive effort do not necessarily improve 
performance. It should be noted that this affected the LD and non-LD 
students in the same manner. Clearly, reinforcement and response cost 
schemes are selected for the purpose of changing behavior, but the 
direction of the change may interact with the selected procedures. 

Limitations 

Future researchers should carefully weigh the advantages and dis­
advantages of recording data on a DATAMYTE. Data collection was greatly 
facilitated by its use, but numerous problems arose immediately afterward. 
The two most time-consuming and costly tasks were editing the extensive 
files of data and preparing computer programs for calculating each of 
the dependent variables. Based on these considerations, paper-pencil 
response recording and manual data entry would be preferable. The 
exceptions might be if one were specifically interested in temporal 
measurements, simply calculated dependent variables, or in repeating 
measurements over an extended period of time. 

Whenever research subjects represent a special population such as 
the learning disabled, the generalizability of the findings becomes a 
concern. The subjects in this study were not randomly selected, but 
were requested to participate. The few refusals indicates the high 
degree of willingness to participate. Regardless, the validity of these 
findings requires careful attention as to the marker variables of the 
participating students. 

Two of the variables, response consistency and retention of confirmed 
hypotheses, had mean group scores in the mid- to upper- 90th percentile 
ranges. Ceiling effects lend themselves to possible statistical regression. 
Also, percentile scores are frequently transformed using an arcsine 
transformation. Such a transformation was intended for t hese data, but 
was not completed. 

Perhaps the most serious question relates to whether or not the 
results are experimental artifacts . The task and its procedures placed 
numerous cognitive demands on the student. Additional research would 
determine whether these demands were unique to the discrimination learning 
task or were common to a student's academic learning experiences. 

Design Limitations 

The internal validity is threatened by the contaminating effects of 
the students' interaction with each other. In two unknown instances, 
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two students reported their experiment earnings to classmates despite 
the experimenter's caution not to discuss the experiment with classmates 
for several days. The results of this contamination are unknown. All 
students did know that they would receive payment for participation. 

Queries from the students indicated a concern about the use of the 
DATAMYTE in the experiment. Whether this distraction significantly 
influenced performance is unknown. The instrumentation is judged preferable 
to a paper-pencil recording procedure using a stop watch to measure time 
intervals. Hopefully, the distraction of recording responses was minimized 
by the verbal feedback ("correct" and "wrong") to the student's responses 
and by answering any questions about the DATAMYTE. 

The students completed a number of experimental problems that 
number varied according to the student's efficiency at solving the 
problem and the length of the class period used for testing. Hypothe­
tically, the probability of solving one problem was constant as was the 
cumulative effect of a series of problems. The number of problems 
administered should not have affected the probability of solving a 
problem, but may have had a facilitating effect . 

An additional design problem concerns the reliability of the temporal 
measures: mean solution time and the latency period following the 
confirmed and disconfirmed hypothesis selection. Time measures were 
recorded automatically by the DATAMYTE as data were entered by the 
researcher . The researcher was cued by the pointing response of the 
student, which was not recorded on the audio cassette. Since the student's 
pointing response was not reproducible based on the recording, reliability 
measures on the researcher's s~oring of this variable were not retrievable. 

Implications and Future Research 

The results of the present study indicated that the LD adolescents 
were not passive learners on this task; they demonstrated significant 
processing and strategic behavior differences from their non-LD peers. 
These results lead to two obvious consequences: (a) LD adolescents may 
have difficulty learning regardless of the content, e .g., strategic 
behaviors, math facts, functional skills, or biology; and (b) the mode 
of instruction needs to be carefully evaluated. For example, explicit 
corrective feedback ("correct" or "wrong") was more frequently ignored 
by the LD students as a group. If educators are going to attempt to 
meet the individual needs of each student, a reliable, valid procedure 
for identifying processing differences relevant to a school curriculum 
needs to be determined. Thus, future research should identify a students' 
specific processing deficits and correlate them with academic performance. 
Such careful study will permit a match between a learner's aptitudes and 
particular instructional models (Glaser & Resnick, 1972). Identification 
of process deficiencies is a fruitless effort if they have no particular 
consequence for instructional procedures. 

The LD student's unsystematic behaviors require further evaluation. 
One would expect a change in behavior as a consequence of instructional 
feedback, and yet such was not apparent from these LD students. Constructs 
such as locus of control, attribution theory, and success expectancy warrant 
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further study with LD adolescents. This interpretation is supported by 
the previous research of Adelman (1978} and Pearl, Bryan, and Donahue 
(1980}, who identified LD students as demonstrating lower levels of 
intrinsic motivation and fewer feelings of internal control over success . 

The role of reinforcement and punishment procedures in problem 
solving also requires careful consideration. While the facilitative 
effects of rewards are well known, the debilitating effects need further 
study. These results should caution practicioners that complex, cognitive 
tasks may require a student's full attention and that motivational 
strategies need to be carefully controlled. One needs to consider 
whether or not the motivational techniques have a net effect of reducing 
or increasing the cognitive strain in problem solving. Level of arousal 
has been shown to have differential effects on short-term and long-term 
memory (Kesner, 1973). 

A major consequence of this research is the observsation of numerous 
qualitative differences between the LD students and the non-LD students. 
In the classroom and in future research, such learner characteristics 
must be considered along with task demands. Through future efforts of 
replication and cross validation, the profile of the LD adolescent needs 
to be more accurately tested and refined . A logical followup study 
would be the validation of the processing dysfunction with a specific 
academic task. Ideally, the academic task would bear a close relationship 
to the cognitive processes and strategic skills required in the discrim­
ination learning task. Such a test is needed to assess the ecological 
validity of the processing dysfunction vs. the production deficiency 
models applied to the LD learner . 
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Sex Male 
Female 

~1ean 
Age (months) 

S.D. 

Grade Level 6 
7 
8 
9 

Mean IQ 
Standard Deviation 

Number 

TABLE 1 

Marker Characteristics of 
Subjects 

Learning Disabled 
32 
10 

171.64 
11.73 

1 
8 

20 
13 

85.78 
11.47 

42 

Non-Learning 
Disabled Total 

32 64 
10 20 

170.19 170.91 
8.85 10.36 

0 1 
7 15 

21 41 
14 27 

107 . 11 96.49 
11.83 15.54 

42 



FIGURE 1 
Four-Dimensional Stimulus P.attern 

' · 

*The color of the first letter (V) was green; the color of the second letter (G) was red 
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Source 

Grand mean 

Group (LD and non-LD) 

TABLE 3 

t~NOCOVA Summary Table 

df 

1 

1 

Li kelihood 
Ratio Criterion 

.554 

Subjects within group (error) 40 

Treatment (experimental and 
control) 

Group x treatment 

Treatment x subject with 
group (error) 

Total 

1 

1 

40 

84 

.369 

.742 

Rao ' s F 
Trans formation 

1. 3167 

2.7945 

.5674 

P­
VaTue 

0.2918 

0.0258 

0. 8306 



TABLE 2 

Inter-Rater Reliability Values 

Examiner No. of Subjects Tota 1 Number of Student • s Feedback Consistency Hvoothesis problems trials %aae of %age of %age of 
Errors Agreement Errors Agreement Errors Agreement 

1 5 47 573 2 99% 1 99% 2 99% 

2 5 42 471 1 99% 0 99% 5 99% 
i 

' 

Total 10 89 1044 3 99% 1 99% 7 99% 
'----- L..-..-~--~~- - - -- - - ~ 
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