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Model: Our results were that memorizing your words a sentence will help
you memorize your words better so our 1# hypothese is right. This
happened because if you make up your own sentence it will better
stick in your head because you created the sentence. So know it better.

Evaluate: Our limitations are or things our modle can’t explain are how the brain
reactts to the memorizing or how much memorizing can the brain take
thats what our model can’t explain. Our theory can be used during the
time of a test or inh daliy life.

New question: How much time does it take to memorize a short story? We picked
this question because it is pretty interesting.

In the present study, student pairs’ point scores averaged 21.6 (SD = 7.25) out of 38
possible points; the scores ranged from a low of 2 to a high of 32. The holistic scores
(from 1 to 5 possible) averaged 2.1, ranged from 1 to 3, and the point scores correlated
with the holistic scores at 0.85 (p < 0.001). A GLM analysis was performed on the project
point scores with the following variables: version, goal orientation pair-type (Know-Know,
Task-Task, Know-Task), and GPA pairing based on median split (High-High, Low-Low,
High-Low).

The analyses found a marginally significant effect of version, adjusted least square means:
Assess = 23.5 (SE = 2.45); Modify = 17.5 (SE = 2.2), F(1, 10) = 3.37, p = 0.096, which
indicated that students using the Assess version tended to have higher scores. There were
insignificant effects of goal orientation pair type (F < 1) and the interaction of version
and goal orientation (F < 1). The effect of GPA pair type was significant, F(1, 9) = 5.76,
p = 0.040, which indicates that higher GPA pair types had higher scores. The model ac-
counted for 58% of the variance.

DISCUSSION AND CONCLUSIONS

Goal Orientation Scores and GPA

The goal orientation questionnaire was found to be reliable; whether students who had
the lowest scores can be validly classified as task-oriented and those with the highest as
knowledge-oriented is not as easily determined. For instance, the students’ goal orientations
were self-reported, and their actual, real-time goal orientations could be different from what
they report. Also, the questions used in the pretest and posttest must really address “goal
orientation” to be considered valid.

The studies found that if a student has a knowledge-building goal orientation that does
not necessarily mean he or she will have high academic achievement as measured by GPA.
This result indicates that some knowledge-oriented students complete assigned tasks to a
sufficient quality that allows them to get good grades, while others do not. This phenomenon
implies that there may be more than just two kinds of students in regard to goal orientation.
For example, categories of goal orientation and achievement might include those shown in
Table 3, although the table does not mean to imply that the numbers in the categories would
be equal, that is 25% in each cell.

Results from the study indicate that prior achievement and goal orientation had different
correlations with student performance and ratings. For example, GPA was not correlated
with SCI-WISE helpfulness and usefulness ratings while the effect of goal orientation
scores was significant. The reverse was true for the pairs’ project scores: GPA pair type was
a significant factor in an analysis of project scores, while goal orientation pair type was not
significant. GPA was a significant variable in the analyses of pretest and posttest inquiry
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TABLE 3
Goal Orientation and Academic Achievement

Goal Orientation

Academic Achievement Knowledge Task

Higher Knowledge-oriented/higher
achieving

Task-oriented/higher
achieving

Lower Knowledge-oriented/lower
achieving

Task-oriented/lower achieving

scores, while goal orientation only showed an effect in the case of the students who used
the Assess version of SCI-WISE.

Ratings of SCI-WISE

The students’ goal orientation scores were significantly correlated with their ratings of
the SCI-WISE system. For those students using the Modify version, knowledge-oriented
students tended to rate SCI-WISE higher than task-oriented students. For those using Assess,
their ratings were generally flat for the range of goal orientation scores.

Task-oriented students using Modify may have found that the extra steps (setting the
advisors’ advice type and advice regulator drivers) required to get advice hindered task
completion. For example, a task-oriented student using Modify wrote the following response
in the system evaluation task: “You had to spend too much time setting up the advisor
before you could actually get some advice.” In contrast, a knowledge-oriented student
using Modify liked “using the advice regulators.” On the other hand, the Assess version
gave advice immediately and did not have to interfere with task completion (students didn’t
have to assess the advice immediately in order to keep working on the task).

Pretest and Posttest Inquiry Scores

The inquiry scores for students using either version didn’t significantly change from
pretest to posttest for either task-oriented or knowledge-oriented students. The relatively
short intervention of SCI-WISE, only an average of an hour, may account for this result.
Overall, knowledge-oriented students (who worked with a knowledge-oriented partner)
tended to score higher than task-oriented students (who worked with a task-oriented partner)
on the posttest. Goal orientation pair-type actually accounted for more variance than GPA
pair-type. Most of the effect came from students using the Assess version.

The posttest inquiry scores tended to be higher for students using the Assess version than
students using Modify. Perhaps this occurred because students had a higher exposure to
the advice that was given unsolicited with the Assess version. In other words, students in
the Modify condition did not get advice unless they specified the type of advice and when the
advisor was to display advice. This result fits with the study by Zellermayer et al. (1991) that
showed students who received continuous, unsolicited metacognitive prompts performed
better in writing tasks than students in solicited-guidance groups. In the Zellermayer et al.
study, however, no differentiation was made according to student goal orientation. The
results from the present study may have also been due to the metacognitive task of assessing
advice. That is, by assessing the advice, it provides students with a prompted opportunity to
determine how well the advice facilitates their understanding and use of the inquiry process.
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Students in knowledge-oriented pairs did better on the posttest than other pair-types.
Indeed, goal orientation pair-type was a greater predictor of posttest scores than GPA
pair-type. The theoretical framework predicts this result—knowledge-orientation facilitates
higher levels of competence.

Goal Orientation Shift

Overall, the goal orientation shifts were not significant. The theoretical framework pre-
dicts that knowledge-oriented students using the Modify version would increase their scores
more than task-oriented students. This result did not occur, as students in the Modify con-
dition on average had no gains. The individual shifts that did occur can be explained as
regression to the mean. Possible explanations for the lack of an increase include (a) the goal
orientation questions cannot pick up small shifts, (b) the Modify version did not provide
enough of an increase in agency to affect change (or the students did not take enough ad-
vantage of the features), (c) the short time they used SCI-WISE, and (d) goal orientation as
measured in the study is stable.

Inquiry Project Scores

Students with higher GPAs and those using the Assess version did better overall on
their inquiry projects, particularly pairs with at least one student in the higher half of the
median split. In contrast to the posttest inquiry scores, the effect of goal orientations of
the student pairs was not significant. This might be explained by the fact that the inquiry
projects were completed in pairs while the posttests were an individual effort. The inquiry
project completion might have been dominated by students with a higher GPA. The results
did show that there was little difference in project scores from pairs with two high-GPA
students and pairs with one high-GPA and one low-GPA student.

Conclusions

The SCI-WISE system is based on the successes of the ThinkerTools inquiry cycle and
curriculum (e.g., White & Frederiksen, 1998) and is intended to help students acquire in-
quiry skills through experimentation that is more epistemologically authentic (Chinn &
Malhotra, in press). According to Chinn and Malhotra, there are many differences in cogni-
tive processes between authentic experimentation and simple multivariate experimentation.
For example, as in this study, the students were not given step-by-step instructions on how
to investigate the research question as is often the case in simple experiments. The variables
the students had to collect or control were not given to them, as is the case with authentic
experiments. The students were not told what kind of theoretical model they were supposed
to “discover” as a result of their research as often occurs with simple experiments. As part of
their inquiry projects, the students were asked to develop their own model using the criteria
of good theoretical models.

Of course, in this study, the students did not perform at the level of experienced scientists;
they had much to learn. Also, they did not start from a position of being grounded in
knowledge of research literature, as Chinn and Malhotra (in press) propose to be a part of
authentic experimentation. The students did not necessarily grasp the concepts and theories
behind the psychology of memory. Further research is needed to find out how to incorporate
epistemologically authentic experimentation (embodied in educational technology or not)
into science curricula.
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APPENDIX: GOAL ORIENTATION QUESTIONNAIRE

BE HONEST! Circle only ONE choice (a, b, c, d, or e), please!

1. When I do science projects I focus on getting them done and don’t care much what I
learn.

(a) I strongly
agree

(b) I mostly
agree

(c) I agree some and
disagree some

(d) I mostly
disagree

(e) I strongly
disagree

2. Tomas and Miguel are working on a science project together. Read what they both
said:

Tomas: When I do science
projects, my main goal is
to understand the project.

Miguel: When I do science projects, my
main goal is to get a good score
on the project.

(a) I strongly
agree with
Tomas

(b) I mostly
agree with
Tomas

(c) I agree some with
Tomas and some
with Miguel

(d) I mostly
agree with
Miguel

(e) I strongly
agree with
Miguel

3. I think working on science projects is boring.

(a) I strongly
agree

(b) I mostly
agree

(c) I agree some and
disagree some

(d) I mostly
disagree

(e) I strongly
disagree

4. Leticia and Miki are working on a science project together. Read what they both said:

Leticia: I think this project is hard, but
I’m learning lots of stuff. Let’s
keeping working on it. What
do you think?

Miki: We’re spending too much time
figuring out the project. Let’s
just finish so we can start our
other homework.

(a) I strongly
agree with
Leticia

(b) I mostly
agree with
Leticia

(c) I agree some with
Leticia and some
with Miki

(d) I mostly
agree with
Miki

(e) I strongly
agree with
Miki

5. When I work on science projects, if I don’t understand something I stop and try to
figure it out.

(a) I strongly
agree

(b) I mostly
agree

(c) I agree some and
disagree some

(d) I mostly
disagree

(e) I strongly
disagree

6. I just want to finish science projects as quickly as possible, even if I don’t understand
everything.

(a) I strongly
agree

(b) I mostly
agree

(c) I agree some and
disagree some

(d) I mostly
disagree

(e) I strongly
disagree

The ThinkerTools research group at the University of California, Berkeley greatly contributed to the
development of the software.
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