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board. Correctness rather than speed of soldering performance was

stressed, and students were expected to meet stringent standards

in regard to the quality of the completed product. In addition to
printed circuit boards and replacement parts, each student was furnished
a tool box and a complete set of soldering tools, such as pliers,

cutters, soldering irons, solder-removing devices, and heat sinks.
A tool layout is shown in Figure 1.

Figure 1. Layout of tools used in soldering course.

The classroom procedures utilized for the initial classes were
such that an instructor individually taught and helped each trainee.
\fter establishing that the course objectives and content were appro-
priate for teaching soldering techniques to Group IV personnel, the
use of rear-projection film viewers was introduced as an alternative






responded to questions by suggesting additional viewing of relevant
film lessons. The film viewers were utilized under two different
conditions: in one of them, two students shared a film viewer at
their workbench; in the other, four viewers were located at a central
location and were shared by an entire class varying in size from 11
to 15 students. Under the latter condition, the trainee could not
simultaneously view the film and practice his soldering skills.

Figure 2. Student using film viewer to learn soldering techniques.

Regardless of which one of the two training methods was used,
the length of the soldering course was approximately 15 hours, not
including pre- and posttraining testing. Nearly all of the students
were able to learn to replace all four components within this training
period. Because of changes in the administration and scheduling of
the total TMDP curriculum, of which the soldering course was only one
of several taught to each class, the conditions under which the train-
ing was administered varied somewhat from class to class. The first
six soldering classes were taught on a schedule that involved one hour
of training each day; subsequent classes were on a more massed practice
schedule of three hours per day. The students in some classes were
split into two sections and those in the other classes were taught
together in one group. Because of a varying input to TMDP and the
splitting of some classes into different sections, the student-instruc-
tor ratio ranged from 16:1 to 6:1. Two former Navy personnel with
considerable technical and soldering expertise and experience served
as instructors.






same form of the soldering test was administered before and after train-
ing. A 45-minute time limit was imposed for both the pre- and post-
training administrations of the test; after training, nearly all of

the students were able to complete the required soldering operations
within this period of time.

Figure 3. Printed circuit board used for soldering achievement test.

d. Transfer-of-training tests. The same type of printed circuit
board was used for both the soldering training and the regular pre-
and posttraining testing. However, in order to determine the extent
to which the students could perform soldering tasks on circuit boards
other than the specific ones on which they had been trained, transfer-
of-training tests were developed and administered to four TMDP classes.
The transfer tests typically were administered several days after the
regular posttraining testing.

Two different transfer tests were utilized. Transfer Test I was
similiar to the regular course achievement test in that it was
necessary to replace a diode, a resistor, and a capacitor. However,
the tasks actually were more demanding bzcause there were more compo-
nents on the board, the components were smaller, and the printed
circuit board was more fragile. The maximum possible score was 63,
and test scoring procedures were nearly identical to those used for
the regular soldering achievement test. The printed circuit board
used for Transfer Test 1 is shown in Figure 4.

The other transfer test also involved the replacement of a variety
of components and was somewhat more difficult than the course achieve-
ment test adiministered before and after training. Before replacing
the components, it was necessary to remove the printed circuit board
from a radio receiver. The board was replaced in the radio receiver
after the soldering tasks were completed and, if the soldering had
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Figure 4. Printed circuit board used for Transfer Test I.

been done properly, the radio would then play. Soldering proficiency
was evaluated on the basis of a total of 54 performance and product
quality items. A top view of the printed circuit board used for Trans-
fer Test II is shown in Figure 5.

3. Trainee Characteristics

During the period from January 1968 to March 1970, a total of 186
Group IV personnel in 13 classes completed the TMDP experimental
soldering course. The Group IVs had just finished recruit training
and were assigned to TMDP for temporary duty prior to reporting to
their permanent duty stations. Requests for Group IV input to TMDP
specified that the AFQT scores for each class be evenly distributed
throughout the range of 10 through 30. Furthermore, it was requested
that no student have a GCT score higher than 50 or an ARI score higher
than 45. For several classes, it was necessary to exceed the GCT
and ARI restrictions slightly in order to obtain an adequate sample
of Group IV personnel.
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Figure 5. Printed circuit board used for Transfer Test II.

Presented in Table 1 are descriptive statistics pertaining to
selected pretraining variables. It can be seen that the mean AFQT
percentile score is approximately in the middle of the range defining
the Mental Group IV category (10-30). The mean General Classification
Test score is 39.3, with a score range from 22 to 54. The Group IVs'
mean reading level, expressed as a grade-level equivalent, is 7.3,
and the mean years of education is 11.5. Not shown in Table 1 is
the fact that 133 (71 per cent) of the Group IV personnel had gradu-
ated from high school and 8 had completed at least one year of college.

The following is a summary of information obtained by means of
a pretraining questionnaire: Although the students did not have a
negative attitude toward school in general, they did indicate a
dislike for academic courses such as English and mathematics. A
shop course of some type was listed most frequently as the best-liked
high school course. All but 18 of the Group IV trainees had taken
at least one shop course, such as woodworking, metal, electric, or
automotive. Furthermore, a majority of the students reported that
they had done better in shop courses than in academic or commerical
courses, and there was a strong preference for working with their
hands (building, assembling, repairing) rather than with their head
(reading, computing, analyzing). Of five different instructional or
learning methods, shop practice was most frequently preferred by
the trainees. Only 12 of the Group IVs indicated a definite inten-
tion to make the Navy their career. Over half of the responses to
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