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Abstract
Our study focussed on the cognitive achievement potential of low achieving eighth graders, dealing with drug
prevention (cannabis). The learning process was guided by a teacher, leading this target group towards a modified
learning at workstations which is seen as an appropriate approach for low achievers. We compared this specific open
teaching approach with both, a conventional learning at workstations and a traditional teacher-centered approach.
Two types of students of lowest stratification level in German school system participated, the regular level (R) and
the higher level ones (H). Thus, we compared students of two stratification sub-levels with regard to three teaching
methods. Pre-, post- and retention tests were used to monitor knowledge achievement. The modified teaching
approach achieved overall best results. R and H students reached similar levels of persistent knowledge in our
specific approach. Thus, low achievers could reveal also high cognitive achievements in open learning environments.
Consequences for school practice are discussed.
Keywords: Teaching Approaches; Learning at Workstations; Low Achiever; Constructivism; Drug Prevention
1. Introduction
1.1 The Need for Using Open Learning Environments in Drug Prevention
According to the German Federal Health Education Report (2004) 31% of all teenagers had at some time
consumed cannabis, 7% of which were 12 to 15 years old. These numbers are consistent with our study, where 8.1%
low achievers had consumed cannabis once or more (Heyne & Bogner, 2009). Thus, effective primary prevention
measures are necessary and students desperately need specific knowledge in order to develop a negative attitude
against illegal drugs. However, the question arises about the appropriate teaching method, because students often
have a clearly defined standpoint on drugs. Thus, students should independently but effectively engage in
drug-specific learning content.
1.2 Learning at Workstations Realizes Constructivist Open Learning Environments
Constructivism provides a launching pad for students individually and actively constructing new knowledge,
always influenced by prior conceptions (Duit, Gropengießer, & Kattmann, 2005; McRobbie & Tobin, 1997).
Therefore, the focus is on understanding information as well as improving self-determination and self-sufficiency
levels, training through selected learning methods and in social competences as well (Cuban, 1983; Hasselhorn &
Gold, 2006). Open or situated learning environments provide situations favourable for constructivist approaches by
opening teaching method, social form, learning atmosphere and material environment (Berck, 2001; Wallrabenstein,
2001). Synonyms of open learning environments would be student-oriented (Sturm & Bogner, 2008),
student-centered (Cuban, 1983) and learner-centered (Schuh, 2004). Workstations generally constitute open
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student-centered teaching methods (Bauer, 2003; Hepp, 1999) and allow working with self-instructional material at
the individuals’ pace (Schaal & Bogner, 2005; Sturm & Bogner, 2008). The teacher’s role shifts towards being a
supporter when students work autonomously and cooperatively in small groups (Randler & Bogner, 2002). Students
determine the time spent and the work pace at each station by themselves. Every student gets his/her own workbook,
which enables him/her to apply the acquired knowledge pursuant to the situated learning. Any learning at
workstations links learning effects and cooperative aspects inseparably. Cooperative learning is a form of classroom
organisation. Students work in small groups to help each other when learning a subject matter (Slavin, 1989).
Meta-analyses (Bowen, 2000; Johnson, Johnson & Stanne, 2000; Lord, 2001; Slavin, 1980) confirmed positive
effects with regard to learning success in cooperative learning groups. By reviewing 28 studies, Slavin (1980)
summarised the higher efficiency of low-level learning objectives, such as acquisition of knowledge through
cooperative learning approaches. Bowen (2000) defined as valuable variables interdependence, face-to-face
interaction, individual accountability, interpersonal skills, for instance communicating effectively, and group
processing. Our use of workstations followed this same philosophy.
1.3 The Influence of Text Blindness on Cognitive Achievement in Student-Centered Learning Environments
The Bavarian school system in Germany consists of three school types of different stratification levels. Low
achiever find themselves in the lowest stratification-level called Hauptschule. In general, two stratification sub-levels
of low achievers are distinguished above the 6th grade: (a) regular level students (R); (b) higher level students (H).
For the latter ones, an average grading score in the main 6th grade subjects is decisive for inclusion in the higher
stratification. Consequently, R students are mainly very low achievers. However, the official syllabus of the lowest
stratification level asks for student-centered approaches such as learning at workstations. In the practice, teachers
reject this with the argument that workstations are not practicable due to their excessive demand on students. Bohl
(2001), however, stated persistent deficiencies in the current preservice teacher education with regard to
student-centered teaching methods. In this context, Mandl and Reinmann-Rothmeier (1999) pointed out that only
high achievers really benefited from student-oriented approaches, because sufficient reading skills are a precondition
for these approaches and a main problem for low achievers. Klicpera and Gasteiger-Klicpera (1993) or Juel (1998)
levelled 15% of the weakest 8th graders as average reading skills of a 2nd grader, pointing to the tremendous degree of
difference. The Program for International Student Assessment 2000 (Artelt et al., 2001) specifically assessed the
reading competence of 15-year-olds by monitoring cognitive basic skills and efficiencies in decoding (the ability to
understand a sentence meaning) by detailing two important conditions of reading competence. A competence level
two (out of five altogether) was specified as a minimum level for secondary schools. However, only 43% of the low
achiever stratification in Germany reached this level and 25% did not even meet the lowest level (Artelt et al., 2001;
Baumert et al., 2002). Therefore, low achievers are unable to cope with constructive learning situations when
teachers do not specifically instruct them and give serious attention in designing learning materials (Duit et al., 2005).
Resnick, Wiliams, and Hall (1998) even stated that without instructions and support knowledge cannot be acquired.
1.4 Feedback as Chance to Close Gaps in Knowledge and Understanding of Low Achievers
Therefore, any learning material systematically and didactically needs an appropriate adaptation to selected
requirement level. Additionally, multimedia representation and hands-on activities requirements needs taken to be
into account by integrating different ways of thinking and learning styles (Bauer, 1997; Stohr-Hunt, 1996). We have
assumed, therefore, that just for the subsample of H students reasonable results will occur when working at
workstations without then needing further assistance, but not for R students. Thus, a rather passive and only
sporadically supporting teacher’s role at workstations would not support sufficient learning. We, therefore, suggested
that individual groups after working through the learning materials, once again recapitulate the newly gained
knowledge. Due to the fact that verbal summaries require thinking about and retained at about 70% in long-term
memory (Bauer, 1997), we intended to close potential gaps in understanding by providing specific feedback.
Walpuski (2006) described feedback as specifically enhancing factors for a learning success in cooperative learning
environments. Stäudel, Franke-Braun, and Schmidt-Weigand (2007) used step-by-step learning aids to generate an
issue-related communication for closing the gap in basic understanding already present in the groups. We asked
students to write down open and not yet solved issues and so to represent them during the conversation with the
researcher hoping that this would close gaps in the knowledge and understanding of R students. We called this
modified approach as a guided learning at workstations.
1.5 Instruction Groups
Additionally, we compared a lecture given by the teacher to the conventional and modified guided learning at
workstations, although this teaching method presents a very traditional teacher-centered approach (Aschersleben,
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1986). Knowledge may be transferred as abstract information from the teacher to the students (Kember & Gow,
1994). We hypothesized that low achievers might not find be able to easily support such passive listening and
watching. Our study specifically aimed at comparing the cognitive outcome of three contrasting teaching methods.
The evaluation referred to all students in the respective teaching-approaches, but mainly to the sub-samples.
1.6 Hypotheses
We developed four hypotheses:
1)

All students who will attend the modified guided learning at workstations will produce better results than
those who participate in the other two instructional approaches.

2)

The R group and the H group may achieve the same cognitive results due to the modified guided teaching
approach.

3)

The variation of the used teaching methods may not show an effect on cognitive achievement of H
students.

4)

R students may only have better cognitive outcomes by participating in the modified guided learning
program compared to those R students who attend the other instructional approaches.

2. Methodology
2.1 Sample
The subjects of our study were 16 classes in Bavaria. They were low-achieving 8th graders diversified in two
sub-levels, a regular level one (R-class; n = 133 of 7 classes) and a higher level one (H-class; n = 116 of 6 classes).
Their age ranged between 13 and 17 years (M = 13.9; SD = 0.71).
2.2 Quasi-experimental Design
The study consisted of a quasi-experimental design (Table 1). In the substance-specific content only one
instruction model was applied per class which followed either a conventional learning approach at workstations,
labelled as group 1 (G1), a guided learning approach at workstations, labelled as group 2 (G2) or a traditional
teacher-centered approach, labelled as group 3 (G3). A control group (n = 52) served for test assessment and
exclusion of other potential external influences (Lienert & Raatz, 1998). In order to avoid a bias caused by the
teacher as a person, which is known to correlate strongly with learning and achievement (Pintrich, Marx, & Boyle,
1993), we decided to rely on one single researcher to provide all instructions. This researcher was previously not
personally known to the students.
In addition to communicating specific drug abuse prevention knowledge, a necessary increase in the student’s
individual self-esteem and resistance self-efficacy was hypothesised as a further focus of our intervention. This
substance-unspecific was divided into two interventions that were equally taught to all classes (Heyne & Bogner,
2009).
Table 1: Quasi-experimental design of the study
Groups
Instruction 1
(G1)

Time

Instruction 2
(G2)

Instruction 3
(G3)

Control

Preceding substance-specific content (three lessons)
45 min
90 min

90 min
180 min

Pre-lesson
Conventional
learning at
workstations
(student-centered)

Pre-lesson
Pre-lesson
Guided learning
Teacher-centered
at workstations
lesson
(student-centered
(contents of the
guided)
workstations)
Substance-unspecific content (six
lessons)
Strengthening resistance self-efficacy, self-esteem
(Intervention I) -Strengthening resistance self-efficacy, self-esteem (Intervention I)
Strengthening resistance self-efficacy, self-esteem (Intervention II)
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All of the classes except the control classes received a teacher-centered classroom lesson in all three
instructional interventions (pre-lesson), dealing with the basic information on illegal drugs.
2.3 Teaching Approaches and Independent Variables
The following 90-minute period differed in its implementation in three treatment groups (Table 1). The drug
cannabis was the major lesson subject (Appendix A). Thirteen classes were divided into three treatment groups.
2.3.1 Instruction 1 - Conventional Learning at Workstations (G1)
In instruction 1 (n = 72) students in small groups learned at eight workstations (Appendix A). The groups were
assembled voluntarily. Each student received a workbook highlighting one chapter for each workstation. Before
commencing, the students were given a solid introduction to the workbook program. Sturm and Bogner (2008)
showed that this approach could enhance the cognitive outcome. At all workstations, the students had to read their
work assignment together, complete the work by using the learning materials offered as well as to discuss and
complete the respective tasks together in the workbook. After finishing the workstation session, every group
compared its individual conclusion to an expert solution. The teacher’s role was limited assisting and explaining
functional or operational problems encounter only (Bauer, 2003). All workstations were provided as separate units.
To prevent the faster working groups from disturbing the slower ones, an additional station was offered as well as
special booklets about illegal drugs.
2.3.2 Instruction 2 - Guided Learning at Workstations (G2)
Instruction 2 (n = 93) followed the procedure for learning at workstations as described for the G1-group with
the specific difference of the teacher role itself who now turned to being a real supporter. After completing the
learning program at one of these workstations, the groups once again recapitulated the information gained with the
researcher. Since it is necessary for these students to recall the learned for telling the researcher what they have
learned, this requires these students to learn the material adequately. Additionally, students were asked to formulate
two questions arising from the group work. Two firm guide-lines for question construction were given to the students
that the questions should be either about difficulties in understanding the factual content or questions arising from the
contents. The work of formulating questions should significantly promote effective communication between the
groups to facilitate the comprehension of the facts. Finally, as outlined above from a common knowledge basis, the
whole group discussed the contents and the formed questions with the researcher and got feedback. Feedback should
be provided to demonstrate to students, what was achieved and what should or could have been achieved (Bauer,
1997). Thus, knowledge gaps were closed, coherent understanding was created.
2.3.3 Instruction 3 – Teacher-Centered Lesson (G3)
In instruction 3 (n = 84), the content of the workstations was taught by the teacher. The material was identical
and sequentially taught by step-by-step instructions.
2.4 Dependent Variable
For the evaluation purposes, a specific cognitive achievement questionnaire was developed. After pilot testing
of three classes 20 questions were given to all instruction groups concerning the gateway drug Cannabis. Four
possible answers were presented to the students to every question. Only one answer could be marked. Questions
were asked to each of the eight learning stations. The learning stations included experiments, multimedia information
material and hands-on activities (Appendix A). Each instruction group responded three times to the identical
knowledge test. To eliminate the potential for bias, the order of single questions and the order of the four possible
multiple choice answers per question, respectively, were changed. Additionally, students were never aware of any
testing schedule or of any repeated testing situation (Bogner, 1998). The pretest (T1) was conducted one week before
the intervention. Immediately after participation in the respective teaching-methods, all students completed a posttest
(T2). Finally, six weeks after the post-test, the students completed a retention test (T3) to determine the amount of
persistent knowledge (Bogner, 1998). The pretest served to test previously existing knowledge about illegal drugs
and to find out if there were any differences between R and H students and there were. Thus, sum scores could not be
used in the comparison of R and H students for computing. Scharfenberg, Bogner, and Klautke (2007) created
difference variables, called actual and persistent learning success to avoid this problem. These variables take into
account the different base levels and were computed generally for illustrating our results. The control groups
attended only the pre- and the retention test within the same six-week time-frame without being given any
instructions on the topic of illegal drugs before or during the assessment.
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2.5 Statistical Analysis
SPSS 20 was used for statistical analysis. To conduct statistical computations of the multiple choice questions,
correct answers were rated with one score, incorrect ones with none. After deleting 5 items reliability analysis
revealed best data (αpre = .45, αpost = .63 and αretention = .60). Nevertheless, Lienert and Raatz (1998) discussed
reliability analyses in knowledge tests always as difficult due to its ad-hoc-character. The range of item difficulty
(i.e., percentage of correct answers, Bortz & Döring, 2003) was normally distributed over all test schedules
(Shapiro-Wilk tests, p ≥ .24 in T1, T2, and T3). Syllabus consistency provided appropriate content validity; all items
followed the specific learning goals of our intervention, thus, providing criterion validity. Both, content and criterion
validity was additionally confirmed by expert rating.
We used non-parametric tests for statistical evaluation, because sum scores of all three cognitive achievement
tests were non-normally distributed. (Kolmogorov-Smirnov with Lilliefors Significance Correction, p < .001 in T1,
T2, and T3). We applied the Wilcoxon-Test for pair-wise comparisons to determine the exact test date changes. H-test
of Kruskal-Wallis was used for the comparison of our three independent samples. For non-normally distributed data,
it substitutes ANOVA and ANCOVA (Zöfel, 2002, p.114). Chi-Square value is reported in addition when computing
the Kruskal-Wallis test with SPSS 20. Finally, in case of significance, we employed the Mann-Whitney-U-Test for
inter-group differences (Zöfel, 2002, pp. 111 & 117).
3. Results
3.1 Instruction Groups (Including R and H Students in the Respective Teaching Approaches)
The in group comparison (Wilcoxon-Test) of the three instruction groups revealed significant differences
between the pre- (T1), post- (T2) and retention test (T3) (Table 2). Therefore, students in all teaching approaches
learned and also forgot to a significant extent, irrespective of the teaching method used.
Table 2: In-group comparison of knowledge (Wilcoxon-Test, asympt.sig., 2-tailed)
T1 vs. T2
T1 vs. T3
Groups
(n)
Z
p
Z
p
G1a
(72)
-7.277
 .001
-6.237
 .001
G2b
(93)
-8.389
 .001
-7.849
 .001
G3c
(84)
-7.932
 .001
-7.179
 .001
a
Student-centered. bStudent-centered guided. cTeacher-centered.

T2 vs. T3
Z
p
-5.746
 .001
-7.731
 .001
-6.615
 .001

G1 (student-centered), G2 (student-centered guided) and G3 (teacher-centered) provided similar pre-knowledge
levels (Kruskal-Wallis-Test, Chi-Square(T-1) = 0.64; df = 2; p = .728). Post- and retention test, however, differed
(Kruskal-Wallis-Test, Chi-Square(T-2) = 31.94; df = 2; p  .001; Chi-Square(T-3) = 18.43; df = 2; p  .001). Subsequent
pair-wise analyses of the three instruction groups (Mann-Whitney-U-Test) identified significantly higher
achievement scores for student-centered guided lessons (G2) in post- and retention tests compared to G1
(student-centered) and G3 (teacher-centered). G1 (student-centered) and G3 (teacher-centered) provided similar
short-term- and long-term learning results as well. Consequently, the guided station-learning clearly caused a
difference among all instruction groups, producing the best cognitive achievement results (Figure 1; Table 3;
Appendix B).
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Figure 1: Changes in over-all knowledge scores in the three instruction groups over all test schedules;
G1 = student-centered; G2 = student-centered guided; G3 = teacher-centered
Table 3: Between-group comparison of knowledge in the post- and retention test (Mann-Whitney-U-Test)
Groups
G1a

G2b

Test
Z
p
Posttest
G1
c
G3
-1.608
.108
Retention test
G1
G3
-0.256
.798
a
Student-centered. bStudent-centered guided. cTeacher-centered.

Z

p

-5.435
-3.892

 .001
 .001

-3.736
-3.598

 .001
 .001

Control group scores did not differ significantly at all (Wilcoxon-Test, Z = -0.443; p = .568). Thus, during the
six-week period without instructions no influence was observed nor as well was there any effect of our knowledge
questionnaire at the test scores.
3.2 In Group Comparison of G2 (student-centered guided)
R and H students provided different pre-knowledge levels (Mann-Whitney-U-Test, assympt. sig., 2-tailed; Z =
-2,283; p = .022). Consequently we had to compute difference variables labeled actual and persistent learning
success. No differences between R and H students were given in G2, neither in the actual (Mann-Whitney-U-Test,
assympt. sig., 2-tailed; Z = -0.559; p = .576) nor in the persistent learning achievement (Mann-Whitney-U-Test,
assympt. sig., 2-tailed; Z = -1.158; p =.247). Thus, the guided student-centered approach benefited R students equally
although they had to compensate for a knowledge deficit based on the pretest scores (Appendix B).
3.3 Between Group Comparison of H Students
There were no differences between the H students in the pre-test (Kruskal-Wallis-Test, Chi-Square(T-1) = 1.368;
df = 2; p = .504), but in the T2- and T3 schedule (Kruskal-Wallis-Test, Chi-Square(T-2) = 9.121; df = 2; p = .010;
Chi-Square(T-3) = 10.509; df = 2; p = .005). On grounds of clarity we computed difference variables furthermore. The
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comparison of G2H (student-centered guided) and G1H (student-centered) showed, that the G2H students performed
significant higher scores in the actual- and persistent learning success. In the comparison of G2H (student-centered
guided) and G3H (teacher-centered) H students achieved equally in short-term and long-term learning in both
teaching methods (Figure 2; Table 4; Appendix B).

Figure 2: Comparison of R- and H-groups in the respective three instruction groups
G1 = student-centered; G2 = student-centered guided; G3 = teacher-centered
Table 4: Data of comparison of R and H groups in the respective three treatments (Mann-Whitney-U-Test)
Groups
G2b/e

G1
Z
p
Actual learning success
R-group
G1a
-1.072
.284
G3c
H-group
G1 d
f
-2.547
.011
G3
Persistent learning success
R-group
G1
G3
-0.290
.772
H-group
G1
G3
-1.900
.057
a
nG1R = 41. bnG2R= 31. cnG3R = 61. dnG1H = 31. enG2H = 62. fnG3H = 23.
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.313

-3.425
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.001
.153
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Between Group Comparison of R Students
There were also no differences between the R students in the pretest (Kruskal-Wallis-Test, Chi-Square(T-1) =
1.368; df = 2; p = .504), changes occurred in the T2- and T3 schedule (Kruskal-Wallis-Test, Chi-Square(T-2) = 9.121;
df = 2; p = .010; Kruskal-Wallis-Test, Chi-Square(T-3) = 10.509; df = 2; p = .005). The comparison of G2R
(student-centered guided) and G1R (student-centered) revealed similar results to the respective H instruction groups.
G2R students also achieved significant higher scores in the actual and persistent learning success compared to the
G1R students. Nevertheless, differences appeared to respective H-instruction groups in the comparison between G2R
(student-centered guided) and G3R (teacher-centered). G2R students achieved significant higher scores in the actual
and persistent learning success compared to the G3R students. (Figure 2; Table 4; Appendix B).
3.4 Main Findings of the Study
1)

Altogether the modified guided student-centered approach (G2) produced a better cognitive outcome
compared to the other two instructional approaches.

2)

Within the modified guided student-entered approach (G2), R and H students achieved similarly despite
the fact that R students showed a lower pre-knowledge.

3)

No differences in cognitive achievement of H students existed between the guided student-centered (G2)
and teacher-centered (G3) approach.

4)

R-students revealed significant better short- and long-term results in the modified student-entered
approach (G2) than in the other instructions.

4. Discussion
4.1 Low Achievers and Open Learning Environments do not exclude Themselves
Altogether, the students benefited more from the modified guided station learning approach compared to both
of the other instructional methods. Schaal and Bogner (2005) as well as Sturm and Bogner (2008) reported that high
achiever revealed significantly higher knowledge in a teacher-centered approach compared to a student-centered
approach. This as a result contributed to certain didactic methodical mistakes within the student-centered
workstations. For instance, a high number of workstations may contribute to a cognitive overload in the individual
work assignment. This maybe became of reason in the simple desire to maximise spare time by completing a
workstation activity faster. Finally Randler and Bogner (2006) found a result in a bird identification skill unit by
higher short-term and long-term cognitive achievement scores for a student-centered approach when the learning
material had been drastically reduced. We eliminated the potential trouble caused by specifically adapting the
instruction materials and prior pilot-testing. Nevertheless, we considered these measures in the conventional
student-centered approach as insufficient even for R students and influenced, in addition, especially the group work
phases in the modified guided learning program. Finally, students significantly benefited more from our modified
guided student-centered approach compared to the conventional approach. The comparison of both approaches
confirmed this result for R and H students. Thus, the additional supporting measures in the group work phases were
essential to the learning success. We obtained face-to-face interactions and effective, issue-related communication,
as Bowen (2000) as well as Stäudel et al. (2007) have postulated, by alternating exactly defined teacher-student
conversation with influenced group work phases, because some studies refer to the distracting effect of detailed
questions or explanations of the teacher during group work phases (Walpuski, 2006). The success of guided learning
at workstations can be explained twice. First, in the sector of group work, where within the peers sensitive contents
were discussed in order to prepare themselves for the afterwards conversation with the teacher. Thus, many inherent
fundamental problems were maybe already solved before conversing with the teacher. This collective knowledge and
comprehension basis led to the following phase where, second, the group as a whole discussed with the researcher
identifying still existing understanding-gaps by recapitulating again worked-out contents they remembered. Thus,
students developed questions and incorporated them into a more general discussion. We, thereby, obviously obtained
a precisely tailored connection of a learning process with an individually pre-existing knowledge. In this context,
several studies have already confirmed the efficiency of the improvement to cooperative learning environments by
the learning aids offered (Walpuski, 2006). This author showed that intermediate results that were ensured by
questions to the teacher lead to significantly better results, too. To repeat, a high learning success results from a
consistent closing of understanding-gaps through issue-relevant communication. What remains open is which part of
positive learning effect refers to cooperative group- or teacher - student conversation.
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The efficiency of guided learning at workstations was confirmed in the between-group comparison of R and H
students once again. In spite of a lower preknowledge of R students, they reached similar levels of actual and
persistent learning success compared to H students. Appropriate learning aids obviously are able to tap the full
potential to deepen a sufficient cognitive process (Stäudel et al., 2007). Therefore R students may compensate for the
potential inhibitors to their learning, such as a low reading competence and consequential comprehension problems.
4.2 Differentiated Consideration for Both Subsamples
The cognitive achievement comparison of guided learning at workstations and the teacher-centered approach
revealed quite similar levels in actual and persistent learning success for H students. However, the result of the
persistent learning success in the teacher-centered approach seems disputable especially and should be evaluated
with major instruction groups in a subsequent study. Already in 1968 Siedentop criticised a solely passive listening
need during teacher’s lectures, leading to a lack of individual demand and encouragement. Bauer (1997) rated only
20% of what was heard as ending up in long-term memory storage. R students of the teacher-centered approach
confirmed these doubts impressively (Appendix B).
Against our third hypothesis H students did also not profit in the conventional student-centered approach
compared to the guided learning approach (Appendix B). Low achievement results of students attending the
student-centered program may be explained by a deficient usage of offered learning materials within the groups.
Stäudel et al. (2007) reported a stepwise learning aid as significantly improving issue-related communication for
team working when compared to simple information texts and showed consistently higher cognitive results, too.
Thus, the subsequent completion of tasks in student workbook ensured that they completed the task properly. Hence,
learning materials were mainly individually handled. Altogether well-conceived learning materials and applicationand problem-oriented workbooks do not guarantee successful cognitive learning in a conventional learning approach
at workstations.
R students revealed low results in the student-centered and the teacher-centered approach as expected. It is an
essential precondition that many information must be read in a student-centered environment. R students are often
assigning a meaning to every word and show linguistic decoding deficiencies, for instance, by translating letters into
words (Hasselhorn & Gold, 2007). The meaning of many sentences was only very painstakingly decoded. Gräsel and
Mandl (1993) indicated disorientation and excessive demand when cumulatively observing R classes. The low
achievement results in the teacher’s lecture approach for R students compared to the guided learning approach have
to be explained by an overload in their role of passive listeners.
5. Conclusion
Guided learning at workstations constitutes a modified teaching method which also allows open, cooperative
and successful learning especially for low achievers. In our drug abuse prevention program, the teaching content
Cannabis could be delivered to the students with a high cognitive outcome and not influenced by the teacher using
this teaching method - a basic requirement for forming an influenced and own opinion. Based on our empirical
results, three aspects need specific consideration before the implementation of student-oriented learning
environments when low achievers are the specific target. First, a pre-instruction has to ensure a common basis of
knowledge. Second, due to a widespread occurrence of insufficiently developed reading skills, any learning materials
need a specific adaptation by a teacher, constantly taking into consideration a proficiency level of the involved low
achiever. Finally, low achievers always depend on a specific teacher’s support. In spite of specifically adapted
learning materials, developed contents and coherences separated phases of teacher intervention need to provide
specific support.
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Appendix A
Titles of workstations
1. What at all is cannabis?

Method
Information text

2. Consumption and types of hashish

Information text

3. Active agent, effect and verifiability

Information text
Drug test: Drug Wipe
Audio text with hands-on
activities
Information text

4. Effects of hashish
5. Hash jag when driving
6. Tunnel view
7. Limit and penalty (cannabis)
8. Death of an innocent

Experiments with
per mille classes
Audio text with explanatory
graphics
Movie

9. Limit and penalty (alcohol)

Information text with
explanatory graphics
Workstations, methods and the expected learning outcomes
(Learning station 9 is optional)

Focused outcome
Cannabis as topic for marihuana, hashish
and species plant
Smoking utensiles: joint, shillum, water
pipe;
relationship between country of origin
and colour of hashish
THC and mode of action;
functionality of drug tests
Health impacts, cognitive and
concentration disturbance
Effects on hearing, colour vision and
ability to estimate distances
Haziness and cramped range of vision
Limits of consumption, fines and driving
ban
Discussion about guilt and innocence of a
drug-driver
Limits of consumption, fines and driving
ban

Appendix B
Groups

Grouped Median (25/75th P)

RG1-group
HG1-group
G2 (student-centered guided)

T1
T2
T3
5.9 (2.7/9.0)
11.2 (9.3/11.9)
9.0 (7.7/10.2)
Actual learning success
Persistent learning success
3.9 (1.9/7.5)
1.8 (1.2/4.0)
3.6 (2.2/8.2)
1.4 (1.1/6.8)
5.4 (2.6/8.8)
13.2 (12.0/13.8)
10.5 (8.9/11.3)

RG2-group
HG2-group
G3 (teacher-centered)

6.0 (2.4 / 7.9)
6.3 (2.3 / 8.4)
5.5 (2.5/8.8)

G1 (student-centered)

12.1 (9.5/13.5)

RG3-group
3.9 (2.0/7.9)
HG3-group
5.9 (1.8/8.3)
Grouped Median and 25/75th Percentile
* in the three instruction groups in the pre- (T1), post- (T2) and retention-test (T3)
* of actual- and persistent learning success in R- and H-groups in the respective treatments
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3.6 (2.4 / 5.4)
3.1 (0.6 / 4.4)
8.9 (5.8/1.0)
1.4 (1.3/4.0)
2.2 (0.8/3.6)
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